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ABSTRACT

Hyperkinetic children and their treatment are
! P

currently the'sdbjects of heated discussions among medical
persons, parents, tegchers, governmént officials, the press
and ; conce;ned public. The focus of these discussions is

- .
often the appropriateness or inappropriateness of stimulant
medications for hyperkinetic children.

The first part’of this thesis contains a review of
a substantial portion 6f the literature on hypexrkinesis .
incluéing : definitions and diagnosis of hyperkinesis,
prevaleice of hyperkinetic symptoms and of hyéerkinesis,
characteristics of children considered hyperkinetic, drug
treatments for hyperkinesis, and non-drug treatments for
hyperkinesis. The ;ajor purpose of the ‘literature review is
to examine all available studies of the effectiveness of
methylphenidate for hyperkinesis ,and all available studies of
the effectiveness of non—dfug treatments for hyperkinesis.
This review indicates that methylpheniddte is the most -
effective drug treagment tested and that behaviour
modificaéion or operant conditioning is the best tested,
‘effective non-drug treatment for  hyperkinesis. The relative
effectiveness of methylphenidate and behaviour modification
alone or in cgmbination for the treatment of hypgrkinesis is

. ] I\ J

not known.
.{ LY
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In the literature revieG, Tables are provided which
summarize Iinformation gleaned from an exﬁé;sive selection of
publications. These Tables include : A) Estimates of the
Prevalence of Hyperkinetic Symptoms and of the Hyperkinetic, ,
Disorder in Children; B) Some Characczristics which Distinguish
Children Diagnosed as Hyperkinetic f£rom Normal Children;

C) Some Characteristics whiéh Distingu;sh Children Diagnosed

o
as Hyperkinetic from Neurotic or Normal Children; D) A

f
Summary of Studies of Methylphenidate for Hyperkinesis; E)} The
Effectiveness of Methylpheniddte versus Placebo for
Hyperkinesis : measures on which M and P have differed
significantly in Fherapeutic effectivéﬁess; F) The Effectiveness
of Methylphenidate versus other Active Drugs for Hypérkiqesis;
G) A Summary of Studies of. Non-Drug Treatments for Hyperkinesis;
H{ Evaluation of Miscellaneous Non-Drug Tréatments for
Hyperkinesis, and \I) The Effectiveness .of conditioning in the
Treatment of Hyper inesis;

The second‘part of this thesis is a research proposal
‘ghich has been éeveloped 6n the basis of the current state\of
inowledge pertaining teo the treatment d?xtherkinesis. The
proposed fesearch is designed td determine which of three *
very promising treatments for hyperkinesis has the greatest
effectiveness and fewe€ft side-effects: methylphenidate,
behaviour modification, or meéthylphenidate plus behaviour

modification. The protocol covers the following areas :

Rationale for the study; Selection criteria for hyperkinetic'

iv
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children; Collection of the sample of children; Sample

size required; Pre-treatment assessments; Assignment to

treatments; Methylphenidate trea£ment at .7mg/kg/day;

Behaviour modification program including 8 ,yessionsy

Methylphenidate and behaviéu; modification in combination;
#$ost—tréatment assessments; Data aﬁalysis and bﬁdget for the

study. This protocol could be adapted for use by other

-

investigators interested in the area.
! . .
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. 1. INTRODUCTION

"Hyperkinetf&" is the label a child may receive if he

or she 1is extremeyy active, has a short attention span, fidgets,
'
is easily distracted, easily frustrated, volatile in mood,

-

disturbing to other children and adults, and hazigg\?roblems
with school work. )

Dg§endiﬁg upon who sees the child, this cluster of
problems may instead, or in additi¢n, be laheled minimgl brain

. X

dysfunction, emotional disturbancéj learning disability, or be
given other rappellations. Even when clinicians'agree that a
particular child is.hyperkinetic, with or without attendant
problems, they may disagree on the cause of the disorder and
the treatment to be applied. Is the disorder a result of.
ofganic abnormalities or of environmental stresses? Should
parents be advised to accept the child's behaviour as part of
the spectrum of ﬁormai childhood behaviours, and ridehout the
storm? Shoul&‘the child be treéﬁed with drugs, tutoring,
behaviour modificatifgé Should the parents and/or the child
be given cgunselliﬁ??\ Or should all of these treatments be
used simultaneously?

~ * ' 0
Confusion pervades the study and discussion of

hyperkinesis. Thexe is no widéspread agreement on a definition
for hyperkinesis. There is no consensus on how to diagnose

hypefkinesis. We do not know what causes hyperkinesis. Its

treatment is highly contrbversial; and the long term outcomes

1
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for treated or untreated hyperkinetic children are
poorly documented.

Not only do clinicians disagree, but pérents, teachers,
government officials, and the préss have joined a debate whose
major focus has been whether or not hyperkiﬂetic children
should be preated with stimulant drugs, particularly
methylpheéldate and dextroamphetamine. In 1970, an erroneous
news r o;t, that 5-10% of Omaha children were being treated
withﬁgifmulant drugs, fomented a flurry of public debate
(YDrugs," 1971, p. 531).¢ In the midst ©of the debate a
congressional hearing was held on "Federal Involvement in the
use ‘of Behaviwur Modification Drugs on Grammar School
Children on the Right to Privacy Inguiry" (1970). Later, an

interdisciplinary panel of professionals working in areas

relatg@ to this issue prepared a brief entitled "Report of the

¢
p

Conference on the use of Stimulant Drugs in the Treatment of
Behaviourally Disturbed Young School Children" (1971).

A sample of opinions expressed in lay publications
du~ing this debate is provided below :
"Fight Racist Drugging:... Hyperactive kids aren't sick,
they're just sad or frustrated. They're only a high risk to
the school systems, which want to keep kids in line.

Amphetamines help the school system by suppressing the child's
unacceptable emotions " ("™rugs," 1971, p. 534).

"SDS Charges Profs. Help Drug Kids:... The Brown-Pembroke
Chapter of Students of a Democratic Society is circulating
a petition charging that Brown University is involved in an
alleged government program for the distribution of
amphetamines to unruly elementary school children. The
petition rYefexring to the program as 'a means of
artificially controlling children's behaviour,' recomgends
1) the cessation of advocation of this method by professors

e



. -~
of psychology and education, and 2) the elimination of
any research on the subject being done presently at the
university " ("Drugs," 1971, p. 532).

"Drug Use Upheld for Management of Hyperactivity:... Use

of behaviour modification drugs has produced 'incredibly

good results' in a group of about 40 initially hyperactive
children who have been followed for as long as five years at
the New York Hospital-Cornell Medicdl Center here. Children
once branded as unmanageable at home and in school show
remarkable improvement in behaviour and learning capacity sa1d
Dr. Lee Salk " (" Druysy/'1971, p. 533).

The spectrum‘of opinion published in professional
journals and held among professionals who treat hyperkinetic
children is also wide. The fact that some stimulant drugs,
particularly amphetamines, are amoné the drugs used in high
doses b; "drug abusers" makes many clinécians wary of
prescribing them for children. 1In addition the recent
discovery (Safer, Allen and Barr, 1972; Safer & Allen 1973) that
prescribed stimulant medication taken over several years is
associated with suppression of children's percentile height
and weight has aroused serious concern. Some reassurance is
provided by the fact that low doses of the stimulant
methylphenidate (1es§ than 20 mg/day) are associated with
relatively little suppression of percentile weight and height.
(Percentile height and weight values indicate what percent
of children of the same age and sex are shorter and weigh'
less’respect;vely.)

Some clinicians are reluctant to use stimulants at
any stage in the treatment oé hyperkinesis because of their
apparent effect on growth and the, potential of otger unknown

side;gffects including the possibility of encouraging drug



abuse. !

Other clinicians prefer to use stimulants as a
second course of action if drug-free interventions such as.
counselling of the family, and /or child, and/or school fail

»
to bring about satisfactory improvement.

«

Still other clinicians believe that the risks involved
in using stimulant medication a?é-éggll in comparison with the
benefits, and that it is therefore unethical to withhold
stimulant medication from the hyperkinetic child. This
group might argue that the encouragement to drug abuse is
negligible whenfstimulants are prescribed for children in such
small doses and given under parental sugervision. They might
argue iﬁ addition that the effects of stimulant medication on
height and weight can probably be mitigated somewhat by
adjustihg dose, timing of medication, and adding extra
snacks for children on such medication. The proﬁability

vof important side-effects from the medication, they would
argue, is outweighed by the behavioural and cognTtive
benefits of stimulant druggfwhich have been demonstrated in
numerous controlled cli;ic%% trials among hyperkinetic
children. Of course not all;hyperkinetic children respond
well to stimulant drug therapy. However, because the response
under adequa;e dosage is reported to be rapid and easily -
discernable, this group of clinicians might argue for a trial

run of stimulant ‘medication as the first form of treatment. If

improvement is not satisfactory other therépies can be attempted.

\
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A final variation in the clinical philosophy on

this issue is that combined drug and non-drug treatments

should be used to give hyperkinetic children maximum

assistance. One group reports treating hyperkinetic children

e

’ . o N .
"with pharmacotherapy, behaviour modificatidn, family and

L]

teacher educational groups, curriculum counselling, and

videotape feed%Bck techniques (Feighner & Fﬁ&ghner, 1974) .

While many studies have been done to compare active
-

drugs with placebo in the treatment of hyperkinesis, there is

very little known about the relative effectiveness of drug

therapy versus non-drug therapy versus combined therapies far

hyperkinetic children. Therefore clinicians are forced to

select theiapeutic programs for hyperkinetic children partly

"on the basis of their own clinical predilections.

If the various therapeutic modalities available

were cémpared in controlled clinical trials then clinicians

would be able to select from among them on the basis of

demonstrated comparative effectiveness and side-~effects

rather than on the basis of presumed comparative effectiveness

and side-effects.

1)

© 2)

The primary purposes of this thesis are to
review selected portions of the literature on hyperkinesis
with special attenfion to the literature on the treatment
of hyperkinesis, "and

set forth the design for a trial of.drug, non-drug, and

combined thexapies for hyperkinesis.



&y

2. LITERATURE REVIEW
2.1. OVERVIEW OF THE LITERATURE ON HYPERKINESIS

The etiology,‘diagnosis, prognosis, and treatment of
hyperkinesis are subjects fraught with confusion and controversy.

The literature in this area is substantial. More than 300

~

distinct ar'ticles are listed under "Hyperkinesis" in Index

-

Medicus and in Psychological Abstracts since "Hyperkinesis"
became a subject heading in these volumes in 1969 and 1973
respectively. Lipman's (1971) bibliography on Pharmacotherapy
of Children, with a focus on hyperkinesis, lists more than

300 ére-1969 articles and numerous post-1969 articles as well.
F;rther pertinent refer;nces can be found in. the v
bibliographies of the 600-plus artiqles located'through Index
Medicus, Psychological Abstracts, and Lipman's bibliography.
In addition several complete volumes have recently
been devoted to minimal brain dysfunction (ﬁBD) which is a
cluster of disorders including hyperkinesis. As explained in
tlhe next section on Terminofbgy, some authors discuss
children with MBD who aée not hyperkinetic; however, a
substantial p;obortion of the ﬁaterial in the following three

volumes is'pertinent to the study of hyperkinesis.

'

Minimal Brain Dysfuncﬁion published by Annals of the

~

New York Academy of Science (Cruz, Fox & Roberts, Eds.,
!

1973) is a compilation of arti#les in the following

areas: histarical overview, conceptual models;

6
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experimental data; epidemiology; environment, heredity, and
natural history; diagnosis and treatment, drug treatment;

and non-drug treatment of MBD. Wender's book, Minimal Brain

Dysfunction in Children, 1971, presents information gleaned

from hi‘s review of the literature and his clinicaljexperience

on; characterxistics; etiology, prevalence, diagnosis, prognosis,
management, and the psychological basis of MBD. A third
publication which provides current information pertaining to

v

this area is the Psychopharmacology Bulletin, Special Issue,

1973. The first two sections of the publication provide a
summary of past and present research, being supported by the
Psychopharmacology Regearch Branch of the National Institute
of Mental Health, on minimal brain dysfunction and other
disorders of childhood. Mucg of the rest of this publication
pertains to a battery of rating scales whi has been put
together -to form a standard package for assessing children in
research studies in order to facilitate comparison of results
between studies.

The 600-plus articles and books relaged to hyperkinesis
will not all be reviewed here. Foitunately, an interdisciplinary
panel of 15, chaiwd by Dr. D.X. Freedman, did take on the
responsibility of reviewing the available information in this
area; and they have published a succinct report of what is

known, what is believed, and what is not known about

hyperkinesis. This panel was convened in 1971 by the Office

€



of Chila Development and the Office of the Assistant

Secretary for Health and Scientific Affairs in the United
States in response to She puSlic furor régarding stimulant
drug treatment of hyperkinesis. Their publication is entitled
“#eport of the Conference on the Use of Stimulant Drugs in

the Treatment of Behaviourally Disturbed Young School
Children,: (1971). Excerpts from that report are provided
here so that the reader will have an overview of the

available state of knowledge on hyperkinesis. Certain portions

of the literature will then be discussed in greater detail.

gﬂgracteristics of Hyperkinesis

The panel reported that "Hyperkinetic Disorders"
are best known by one of two names - minimal brain
dysfunction or hyperkinetic behavioural disturbance.” "The
major symptoms are an increase of purposeless physical
activity and a significantly impaired span of focused
attention. The inability to control physical motion and
attention may generate other consequences, such as disturbed .
mood and behaviour within the home, at play(@ith peers, and
in the schoolroonm" (p.24).

.

Prevalence

"A conservative estimate would be that moderate and
severe disorders are found in about 3 out of 100 elementary
school children..... More males than females are affected. A
near majority are reported to have hagizehavioural problems
since infancy..... Some of the children show hyperdbtivity
and reduced attention which rénges in degree from mild to

severe, with or without associated physical signs or. special



learning impairments; some have complex behavioural and
personality problems, as well as special learning and reading
difficulties, along with the major hyperkinetic symptoms "
(p.24).
Causes

"We know little about definitive causes. The
disorder has been ascribed to biological, psychological, social
or environmental factors, or a combination of these. There is
speculation that the core set of symptoms - those affecting
control oE attention and motor activity -~ may have their
origin in events taking place before the child is born or
during the birth process, or they may be related to some
infection or injury in early life. The neurological and
psychological control of attention is an important but
incompletely researched topic, as are the nutritional,
perinatal, and developmental factors. Thus, in . many, instances,
it is not yet possible even to speculate as to origiqal causes "
(pp.24-25). J
Course

‘"ygsually the excessive activity and attentional
disgurbances are less apparent after puberty. Specialists
citing experience, and some fragmentary research data,
believe that treatment enables many to'lead‘productive lives
as adults, while severely afflicted children who remain
untreated may be significantly at w»isk for adult disorders.

Extensive research is still required on these points " (p.25).

Diagnosis 4 -

"In diagno;ing hyperkinetic behavioural disturbance
it is important to note that similar behavioural symptoms may
be dAue to other illnessés or to relativelf simple causes.
Essentially healthy children may have difficulty maintaining
attention and motor control because of a period of stress
in school or at home.... The diagnosis is clearly best made
by a skilled observer. There unfortunately is no single

diagnostic test " (p.25).

oA
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Treatment

"The fact that these dysfunctions range from mild
to severe and have ill-understood caldses and outcomes should
not obscure the necessity for skilled and special interventions.
Several approaches now appear [ynderline miné] helpful.
Special classes and teachers can be directed to specific
leafning disabilities hnd thus restore the confidence of the
child who experiences chronic failure. Modification of
behaviour by systematic rewarding of desixed actions has been
reported to be useful in some children. Elimination of
disturbing influences in the family or classroom throu;h
counselling may often tip the‘balance....

Stimulant medications are beneficial in only about
one~half to two-thirds of the cases in whiéh trials of the
ldrugs are warragnted. The stimulant medications are
considered to be the first and least complicated of the.
medicines to be tried.... Response to stimulant medication
cannot be predicted in advance. Fortunateky,_thg issue can
be resolved quickly. When stimulants are given in adequate
doses, a favourable response - when it occurs - is fairly
rapidly 6bta(§§d...- Thus, if an adeguate test of
pharmacotherapy (a few days or weeks) produces only doubtful
benefits or noge at all, treatment can be promptly terminated....
When the medication is effective, the child can modulate and
organize his acfivities in the direction"he wishes. The
stimulant does not slow down or surpress the hyperkinetic
child in the exercise of his initiatiwe. Nor does it
"pep him up," make him feel high, overstimulated or out of
Eouch with his environment. Rather, they appear to mobili:ze
and to increase the child's abilities to focus on
meaningful stimuli and to organise his bodily movements more
purposefully. The hoped~for secondary consequences are
better peer relationships, improveq self-image and pleasure
in acqui}ing competencies. Any coexisting dysfunctions =~

such as special perceptual and learning handicaps - must not
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be left unattended, simply because pharmacotherapy is available
and sometimes helpful. Similarly, personality and
psychological problems, social and family problems, may

require continued attention” (pp.25-2§).

Concerns

"one should not confuse the effects of intravenous

stimulants and the high dosages used by drug abusers with the
effects or the risks ofi the low dosages used in medical
therapy. In the dosage used for children, the guestions of

acute gr chronic toxicity noted in the stimulant abuser are
simplyz

not a critical issue. Unwanted mental or physical
effect$ do rarely appear in children; cessation of £herapy
or adjustment of dosage quite readily solves the problem.
Thirty years of clinical experience and several scientific
studies héve failed to reveal an association between the
medical use of stimulants in the pre-adolescent child and
later drug abuse....

We doubt that prescriptions for the children who
benefit from stimulants will require the manufacture of
excessive and dangerously divertible supplies. With
sensible precautions, there is at present no .evidence
justifying sensational alarm either, about the safety of the
individual child who can benefit from therapy or about the
safety of the general public" (pp. 26-27).

Conclusions

"In summary, there is a place for stimulant
medications in the treatment of the hyperkinetic behavioural
disturbance, bﬁt these medications are not the only.form of
effective treatment. Expanded programs of continuing
education for those concerned with the health care of the
young and also sustained research into their problems,

are urgently needed" (p.29).

The report from which these previous excepts were

ey SN,
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taken is in part a statement of clinical impressions and
opinions and in part a summary of evidence collected from
research. Unfortunately, references pertaining to the
information given are not provided with the report, so it is
impossible for a reader to know what evidence was included
and what was overlooked in writing the report. In any case,

these excerpts from the report are presented not as the gospel

» v

on hyperkinesis, but‘as an overview which will acquaint the
reader with issues that are not covered in depth in thais
thesis. In particular, there are two imporéént areas of thé
literature which are not reviewed in this thesis, and these
are the etiology and the natural history of hyperkﬁpesis. As
the excerpts from the report indicate we are uncef@ain about
the causes and the course of hyperkinesis, and fﬁrther
research i% needed in these areas,

For a more thorough discussion of the available
information pertaining to the etiology of hyperkinesis, see
the second chapter of the previously noted book by Wender
(2971). For further discussion pextaining to the natural
history of hyperkinesis and the long term prognosis with
treatment see the fqourth ch%pter of Wender (1971) and also
Lipman (1973, p.5).

Issues pergaining to h?perkinesis which are discussed
further in this literature review are terminology, diagnosis,
prevalence, characteristics, and treatment. The areas

which are reviewed exhaustively herein are:



1)

2)

3)

13

-

studies/@stimating the prevalence of the hyperkinetac
S

disorder, N

‘'all studies of meghylphenidﬁte treatment for hyperkinesis

J
which met spec%fﬁed criteria, and

<,
all studies og non-drug treatment for hyperkinesis which

met specified criteria.

S
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.2 TERMINOLQGY PERTAINING TO HYPERKINESIS
Hyperkinesis means overactivity. How much
activity and what type of activity should be present before R
it is labelled hyperkinesis is debatable. Children who are
considered disturbing and/or disturbed because of the gxtent
and nature of their activity have been discussed in the
psychiatric literature for dec;des. The labels applied to o~

such children have varied with time and place. Some of the
terms used in reference to such children are: overactive,
hyperactive, hyperkinetic, hyperkinetic syndrome, hyperkinetic
disorder of childhood, hyperkinetic iméélse disorden,

hyperkinetic behaviour disorder, hyperkinetic reaction of
-

childhecod, and other appellations easily recognized as
deriviatives of the cognomen overactive.

Because no consensus has yet been reéched on the
definition of hyperkinesis, the children whg are called
hyperkinetic by one person may not'be'called hyperkinetic
by another. ﬁven when authors seem to be describing similar
types of hyperkinetic children, they may iabel the disorder'
differently. It isqeasy for a reader to recognize the labels
derived from theAterm overactive, such as hy?eractive,
hyperkinetic behaviour disorder,.or hyperkinetic reaction of
childhood. However, a reader may be confused by the fact that
some authors réfer to hygerkinesis as: minimal cerebral

dysfunction, or minimdl_brain damage, or minimal brain

L d
dysfunction (MBD), or other variations of such terms. These
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" ‘
forbidding titles arose because some children who appeared

at mental health c¢linics, wit% hyperactivity as the chief
complaint, had other deficits such as poor coordination,
a wide scatter in their IQ subtest scores, and abnormal
EEG patterns, which suggested that some minimal central
nervous system dysfunction might exist in the absence of any
signs of gross brain damage.

Hyperkine£ic children were among the fir’st to whom the
label MBD was applied, and they may constitute a major
proportion of thoseﬁéhild:en assessed as having MBD. This

may explain why some authors use the terms hyperkinesis and

‘minimal brain dysfunction interchangeably. However, most

authors do not use the terms hyperkinesis and MBD
interchangeably; and it is confusiné to do so. ‘Clements
(1966, p.9) in a U.S. Health Education and Welfare Monograph,

provided what now seems to be the most widely used definition

of MBD.

"The term 'minimal brain dysfunction syndrome' refers in this
paper to children of near average, average, or above average
intelligence with certain learning or behavioural

disabilities ranging from mild to severe, which are associated
with deviations of function of the central nervous system.
These deviations may manifest themselves by various
combinations of impairment in perception, conceptualization,
language, memory, and control of attention, impulse, or

,'motor function.,"

Within the MBD syndromge; Clements includes the hyperkinetic
behaviour syndrome, the hypokinetic syndrome, learning
disabilities, and other disorders. Thus MBD is a term

appliéd to a broad range of children's problems including

R S



hyperkinesis, and the definition of MBD is not very precise.
Similarly, most of the definitions which have Heen offered for
hyperkinesis are not very precise. That is, there could be
substantial disagreement about whether a child fits the
definition, és will be discussed in the section on Definitions
and Diagnosis.

Throughout this thesis, for the sake of consistency,
the terms hyperkinesis or hyperkinetic are used in
referring to children described by various authors as having
hyperactivity, the hyperkinetic syndrome, the hyperkinetic
reaction of childhood, or other hyperactive or hyperkinetic
disorders. At a few points in the thesis, where it seemed
impofktant for clarity in discussing the work of another

.

author, the exact terms which that author used (e.g.
overactive, or hyperactive ) are repeated here. I have not
assumed that children, described by any given author as

having MBD, are hyperkinetic unless the author so indicated

in his own description.

16
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2.3. DEFINITIONS AND DIAGNOSIS OF HYPERKINESIS

2.3.1. Definitions of Hyperkinesis

Hyperki¥nesis is not listed in the World Health

.

Organization (WHO) International Classification of Diseases,

Eighth Revision (ICD-8), which was approved by WHO in 1966.

However, at the Third WHO Seminar on Psychiatric Diagnosis
ClassificZtion and Statistics in 1967, it was proposed that the
hyperkinetic syndrome be included in the 1975 revision of the
International Classification of Diseases which will be ICD-9.
From this seminar, the first draft of a glossary of terms was
developed for inclusion in ICD-9. The definition of
hyperkinesis found under Specific Developmental Disorders in

this glossary is as follows.

" Hyperkinetic Syndrome. This category should be used for
disorders in which poorly organized and poorly regulated
extreme overactivity, distractibility,:short attention span,
and impulsiveness, are the chief characteristics and in which
the disorder is clearly not secondary to any other psychiatric
syndrome. Marked mood fluctuations and aggression are also
common symptoms of the disorder" (Rutter, L?bov1ci, Eisenberg,

Sneznevskij, 'Sadoun, Brook, Lin, 1969, p.58
One phrase in this definition

poses a problem; this phrase is: "the disorder is clearly
not secondary to any other psychiatric syndrome." Deciding

whether hyperkinesis is secondary to o&her psychiatric syndromes
hY

is problematic. For example, if hyperkinesis and psychiatric

problems in the family coexist, it is difficult to ascertain,

especially at the time of assessment and diagnosis, if

hyperkinesis is a secondary symptom or if two primary
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conditions coexist. If the family problems are treated, and
abated, and the hyperkinesis subsequently disappears then one
may presume that the hyperkinesis was a secondary symptom to
the fagily problems or to some other condition which cleared

up at the same time. If the family problems are treated, and
abated, and the hyperkinesis does not abate, then one may
presume that the hyperkinesis is a primary condition or that

it is a secondary symptom and will be'affected by improved‘
family function after a few months. If the family problems are
treated but no improvement occurs in the family then one has

no further information with which to decidé if the hyperkinesis
was secondary to the family problems.

If instead the hyperkinesis is treated first (e.g.
with stimulant drugs), and is improved without simultaneous
amelioration of family problems,then one may presume that, the
hypefkinesis was a primary condition. However, it is
conceivable that hyperkinesis, secondary to family problems,
might be improved with stimulant medication, just as anxiety,
secondary to family problems may be improved by antianxiety
medication:

Thus usisg ‘the definition of hyperkinesis proposed
for incldsion in ICD-9, clinicians may have substantial
difficulty and disagfeement (especially at the time of
initial diagnosis but also in post-treatment diagnosis) 1in

deciding.whether hyperkinesis is a primary condition or

secondary to some other condition.
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Another rather similar defination of hyperkinesis is
already in use in the American Psychiatric Association's

Diagnostic and Statistical Manual of Mental Disorders, Second

Edition (DSM~-IIX). This manual is an adaptation of ICD-8 for

use in Psychiatry. In it hyperkinesis 1is included under ICD-8

classification 308 which is Behaviour Disorders of Childhood:

"308.0 Hynerkinetic reaction of childhood (or adolescence)

This discorder is characterized by overactivity, restlessness,
distractibility, and short attention span, especially in
young children; the behaviour usually diminishes in
adolescence. v

If this behaviour 1is caused by organic brain damage, it
should be diagnosed under the appropriate non-psychotic
organic brain syndrome (q.v.)" (DSM-II, p.49~50).

The definition in DSM-II reflects the fact that workers
in this field generally describe but do not quantify the
extent of the hyperkinetic disorder. Surely one would not
consider a child hyperkinetic if on only a few occasions he
was more active, restless, distrqcéible, and short in attention
span than others wanted him to be. However, what about
children who exhibit these characteristics 25%, 50%, 75%, or

N
100% of the time? It is not clear with the DSM-II definition
whether all or only some of such children should be considered
to have the hyperkinetic reaction of childhood.

In addition, this definition poses the generally
insoluable problem of deciding if particular behaviours are
"caused" by organic brain damage. There are a number of :
things which may make one suspect that minoxr organic damage

has occurred. These include a history of certain complications

with birth, the presence of abnormal EEG's,poor motor

Y
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co-ordination or other soft neuroclogical signs, and a wide
scatter in IQ sub%est scores. However, some of these can be
environmentally induced characteristics, so their presence or

absence does not tell one anything definitive about the origin

of a hyperkinetic child's problems. Furthermore the same
characteristics can also be found among otherwise normal
children (though perhaps with less frequency). In short those

who state that a child's hyperkinetic behaviour is or is not

caused by organic brain damage are in most instances only —
gJuessing about etiology.

A third cdefinition for hyperkinesis has been offere

by Werry (1968a, p.583).
" Developmental hyperactivity will be defined as a level of
daily motor activity which is clearly greater (ideally by
more than two standard deviations from the mean) than that
occurring in children of similar sex, mental age, socio-
economic and cultural background and which is not
accompanied by clear evidence of major central nervous
system disorder or childhood psychosis and which has been
present consistently since the earliest years of life."

There may be some disagreement about whether or not
a particular child has a "major central nervous system disorder"
(e.g. epilepsy, cerebral palsy), or (a "ch?ldhood psychosis"
(e.g. autism, schizophrenia), or wha cogstitutes "the

earliest years ©f life" (birth, age 2, or age 5). Nevertheless,
M v
there would probably be less disagreement over whether

or not a child met this definition than there would be over
whether or not a child met the proposed ICD-9 definition or

Ay

the DSM-II definition.
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Werry's definition is more precise about the severity
of symptoms to be labelled hyperkinesis (two standard deviations
from the mean), and Werry's definition requires no contentious
inferen?es about etiology to be made. b}

Subsequent to the formulation of the proposed ICD-9
definition, the DSM-II definition and Werry's definition, a
\

fourth definition of hyperkinesis was formulated from the

deliberations of a sub-committee brought together by the

Psychopharmacology Résearch Branch of the National Institute
of Mental Health (NIMH). Werry (1973) has summarized the
this subh~committee's deliberations. From these
deliberafions, a schema of mutually exclusive and exhaustive
diagngstfic categories were formulated for child psychiatry.
w this is an important step towards order in
psyfhiat¥ic diagnosis. One of the diagnostic categories in
ema is\the Hyperkinetic Reactfion, and the following

critefkia are provided for diagnosis.

HYPERACTIVE REACTION (308.0)
CESSARY\& SUFFICIENT SYMPTOMS

Hyp
‘'of gross motor actiwity (locomotion; or ‘'rump' hyperactivity

activity - with a high—and conspicuous level

when seated, .e./, squirming, changing position and getting

up and down frequently; but not finger-hand-twisting, picking
or other small muscle activity) occurring across environments

in situations in which sedentary or quiet béhaviour is .

éppropriate for age. N
s and
Disorder of attention - with higher distractibility

and shorter attention span than appropriate for chronological
5

N
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age (not mental age) especially in school, or group situations.
SYMPTOMS COMMONLY ASSOCIATED BUT NOT SUFFICIENT FOR DIAGNOSIS

Poorly integrated and labile behaviour, which gives

the impression of immaturity and of uneven but generally
inadequate abilities.

Extremely variable relation to adults (including
examiner), with rapid fluctu{Zion from attempts at compliance
to silly clowning, boisterohé, mischievous or impertinent-
behaviour,. clinging and demanding behaviour and/or angry or
sullen negativism.

Labile affect. React with excessive irritability to
any situation interpreted as rejecting demanding or
restricting, with angxry, suspicious, a?xious, unhappy and silly
clowning responses, often associated with gross motor discharge,
tantrums, destructive or aggressive behaviour.

Speech is often sparse and unelaborated with a
tendency to evade emotionally charged material.

Fantasy is usually expréssed more clearly in play;
concerned with movement and aggression, diffuse fears of
retaliation and loss of 1love,

Motility usually variable, impuléive and poorly
coordinated. Movements are relatively undifferentiated for
age; having difficulty suppressing gross body movement when
attempting isolated, finely coordinated finger—-hand or arm
movements. Body manipulation relalively uninhibited for age;
chewing, sucking, nose picking, masturbati%p.

Unable to conform to demands of a group situation
with peers; often become scapegoats and/or participate
peripherally by provocative, silly, tea§ing, aggressive,
quarrelsome behaviour; usually consideéred "babies" and "pests"
by peers. ‘

Adults usually consider them immature, demanding,
difficult to manage. Have chronic and rpcurring difficulties

in adapting to age-appropriate social and educdtional demands.



DISQUALIFIERS
Psychosis - If so permeated by autistic
preoccupations or thought disorder, as defined under

schizophrenia, as to necessitate a diagnosis of psychobis,

then classify as Childhood schizophrenia. Expressed

preoccupation with anxiety and sadness which is pervasive,

NOT, transient.

Unsocialized Aggressive Reaction with organized

behaviour pattern. See discussion under 'Unsocialized

23

Aggressive Reaction', 'Disqualifiers' (Werry, 1973, pp.139-140)."

I am impressed that this group managed to draw up
mutually exclusive and exhaustive categories for diagnosis

in child psychiatry, and that within each category they

listed: necessary and sufficient symptoms for diagnosis, symptoms

commonly associated but not sufficient for diagnosis, and

disqualifiers for the diagnosis. However, this schema is not

without its problems. First of all a diagnostician must

decide whether "significant psychopathology" is present, and,

if it is, the diagnostician goes on to decide which classification

it falls into. There may be a substantial amount of

disagreement over the first decision that a child has

significant psychopathology or does not (normal). For example

at what level of severity should symptoms of motor activity and

short attention span be considered s?gnificant enough to

warrant the initial classification of psychopathology (rather

than normal) and the subsequent classification of hyperkinesis.

It is not clear why the sub-committee did not provide
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quantitative as well as gqualitative guidelines for diagnosis
as for example Werry (l1968a, p.583) did in an earlier
publication when he said "developmental hyperactivity will be
defined as a level of daily motor activity which is clearly
greater (ideally by more than two standard deviations from the
mean) than that occurring in children of similar sex, mental
age, socio-economic and cultural background.”

Perhaps a reference to "two standard deviations from
the mean" was not included in theNIMH Committee's description

of necessary and sufficient conditions for the diagnosis of
4

hyperkinesis because it was felt that even children with less
extreme symptoms warrant treatment. Nevertheless the committee
could have suggested other quantitative‘cut—off points for use
in diagnosis, Perhaps they did not include guantitative
guidelines for the diagnosis of hyperkinesis because there
were no available norms against which one could measure the
extremeness of a chiid% motor activity and short attention
span. However, norms for motor activity and attention span
may be available in the near future; and in my view
quantitative measures of these symptoms for an individual
child, compared to the morm for children of the same age and

sex, should be utilized in standardizing the diagnosis of

hyperkinesis.
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2.3.2. Diagnostic Tests for Hyperkinesis

In the previously discussed definitions of

hyperkinesis, several symptoms were mentioned. These were as

follows :

ICD-9 = overactivity, distractibility, short attention
span, impulsiveness.

DSM-1I1I : overactivity, distractibility, short attention
span, restlessness.

Werry : motor activity.

;9 IMH : motor activity, distractibility, short attention

span.

It would be useful to have standardized tests of each
of the relevant characteristics so that these tests gould be
utilized in the diagnosis of hyperkinesis. That is, it would
be useful to have testing instrugfpts which measured the
relevant characteristics in an ind;vidual child and for which
norms were available to compare the child to other children of
the same age, and sex.

Particular instruments which could be used to develop
norms for motor activity in a defined situation are the
pedometer, actometer, and stabilimetric seat cushion. Tests
which could be used to develop norms for attention span
include the Developmental Attention Test (Kassinove & Summers,
1968), and the Continuous Performance Test (Sykes, Douglas
& Morgensterh, 1972). There are some behaviour checklists
available which have been used to assess hyperkinesis and

which include items on motor activity, and attention span, as

PLYNY /SN
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well as dlstraFtibillty, and restlessness. Three shch
checklists are shown in Tables 1, 2, and 3 on pages 28 to 30.

On the Werry-Weliss-Peters Activity Scale (Table 1), a
child éan be rated by a parent or teachexr, although 1t 1s possible
that neither would have enough information on home and school
behaviour to be able to rate all behaviours accurately. Total
scores on this scale range from 0 (least active) to 62 (most
active) and one could plck.a cut-off poi}t above which children
could be considered hyperkinetic. There are no suggested cut-
off scores for diagnosing hyperkinesis with the Werry-Weiss-
Peters Activity Scale. However, there are suggesﬁed cut-off
scores for use in diagnosing hyperkinesis with the behaviour
rating., scales shown in Tables 2 and 3.

Davids' Rating Scale (Table 2) is scored from 1 for much
less than to 6 for much more than most ;hildren. Only the first
Six items are sc;red, so the total score ranges from 6 to 36.
Davids' (1971, p.37) states " in our work to date we have found
that total scores of 24 or more suggest the presence of
hyperkinesis in a child. Scores ranging from 19 to 23 are
regarded as suspicious, and scores of 18 or less are viewed as
indicating the agsence of significant hyperkinesis in the child."®
(The seventh item is not included in the scoring system since some

.raters such as parepté wounld not be able to complete this item
accurately.) -

Conners Parent-Tearher Questionnaire (Table 3) is scored
from O, "not at all", to 3, "very much" for each of 10 items,

N4

so the total score ranges from 0 to 30. It can be compdited

v

by either parents or teachers. Sleator and von Neuman (1974,p.21)

>

.
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report that a score of 15 1s two standard deviations above the
normal mean, and they consider children scoring 15 or greater
as potential subjects for drug treatment of hyperkinesis. They
state that "the value og the scale as a diagnostic instrument
was demonstrated by Sprague, Christensen and Werry Ein press}
with normative data collected at this center" (Sleator & von
Neuman, 1974, p.20).

While both Davids' and Conners' Scales have suggested

.

cut-off scores for diagnosing hyperkinesis, neither one has
suggested age-specific cutioff scores, The same score could be
used at all ages for diagnosing hyperkinesis with Davids' Scale
since it automatxcally adjusts for age by asking the rater to
rate the child in comparison with other children of the same
age and sex. One could include similar instructions waith
éonners Parent~Teacher Questionnaire, or one could use age-
specific scores for diagnosing hyperkinesis with the
questionnaire since mean scores are likely to vary with age.
Routh, Schroeder and O'Tuama (l1974) demonstrated the variation
of mean score ;ith age for normal children being rated by their
pPacents on the Werry-Weiss-Peters Activity Scale. <A total of
140 children were rated on the 22 non-school items from the
scale (possible scores O to 44). The 3 year olds showed a mean
score of about 15, and this decreased fairly consistently with
age to a mean score of about eight for the 9 year olds. It will
be useful if the soon to be published normative data on the

——

Conners Parent-Teacher Questionpaire (Sprague et al., in press)
v ‘ ’
includes the mean and stanfiard deviation of the scores for each

yvyear of age in the children sampled.
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TABLE 1 :
~

b4
Q

THE WERRY-WEISS~-PETERS ACTIVITY SCALE

SOME

MLCH

During AMeals
Up and dcewn at table
Interrupts without rezard
Wriggling
Fiddles with things
Talks excessively

Television
Gets up and down during program
Wriggles
Mapulates objects or body
Talks incessantly
Interrupts

Doing Home uork
Gets up and down
Wriggles
Manspulates objects or body
Talks incessanuy
Requires adult supervision or attendarce

Play
Inability for quiet play
Constantly chancing acuwviry
Seccks parental attention
" "Talks excessively
. Disrupts other’s play

Sleep
Difficulty setthog down for sleep
Inadequate amount of sicep
Restless during sicep

Behavior Away From Heme {excepr at school)
Restessness during travel
Restlessness dunng snopping  (includes
touching everything)
Resdessness during church/mowvies
Restlessness while vising friends, relatives,
ctc,

Sckool Beharior
Up and down
Fidgets, wriggles, touches
Interrupts teacher oc other children ex-

cessively
Constantly secks teacher’s attention

.

Subtotal Score
Total score

From Werry, 1968a,p.588
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TABLE 2: DAVIDS RATING SC'YALE FOR HYPERKINESIS

.

Child’s Name . Birth Date

t
|
)
f

Please rate the child on each of the characteristigs {or bahavior) listed on the following scales Place a
check mark at the point on the scale indicative ot youri estimate of the degree to which the child possesses
the particular characterrstic. !

As you make each rating, yudge the child in combarnson with other children of the sarme sex and age.
That s, the ratings should indicate your estimate of tl?e child’s behavior in comparison with the behavior
displayed by other “normal children *"

For each of the characterisucs, which are dehned below, place a check mark at one of the six points
on the scalgs runming from “much less than most children” to “much more than most chikdren ** Do not
mark the midpo ~ on any of the scales Even though "t may sometimes be difficult 1o make a judgment,
please maka a rating on one or the other side of the scale,

Rater’s Name __ Date of Rating

1. Hyperactivity — Involuntary and constant overacnv-*y, advanced motor devslopment {(throwing things,
walking, running, etc ); always on the mbve, rather run than walk; rarely sits suil,

Much Less Than Less Stightly Slhightly Mare Much More Than
Most Children  * Less More Most Children

2. Short Attention Span and Poor Powers of Concentration — Concentration on a single activity 1s usually
short, with frequent shifting from one activity to another, rarely sticks to a single task very
long.

Much Less Than Less Slightly Shghtly More Much More Than
Most Children Less N More Most Children

3 Variabiity — Behawior 1s unpredictable, with wide fluctuations in performance, “ sometimes he (or she) is
guod and sometimes bad,”

Much Less Than Less Shghtly Shightly More Much More Than
Most Chuidren Less More Most Children

4. Impulsiveaness anp Inabiiity to Delay Gratrf/a..mon — Does things on the spur of the moment without
thinking; seems unable to tolerate any 8elay in gratification of his {her} needs and demands:
when wants anything, hs (she) wants 1t immediately, does not look ahead or work toward
futura'goals, thinks only of immediate presant situation,

Much Less Than Less . Shghtly Siightly More Much More Than
Most Children Less More Most Chikiren

a

srritability — Frustration tolerance 1s low, frequently in an ugly mood, often unprovoked: easuy upset sf
everything does not work out just the way he (she) desires

Much Less Than Less Shightly Shightly More Much More Than
Most Chyldren Less More tMost Children

6. Explosivenast — Fits of anger are easily provoked, reactions are often almost volcanic in thew intensuty;
shows explosive, temper-tantrum.type of emotonal outbursts.

Much Less Than Less Shightly Sightly Mcre Much Mare Than
Most Children Less More Most Children

>

Poor School Work — Has difficuity participating successfully 1n school work, cannot concentrata on
school work, hoz some specific learning difficulties or blocks (& g, poor in arithmetic, pbor
in reading, etc); poor wisual-motor coordination {e.g, awkward gestures, irregular
handwniting, poor in drawing, etc.}.

N

“ Much Less Than Less Shghtly Shghtly More Much More Than
Most Chiidren Less foce Most Children

From Davids 1971, p.500



TABLE 13: CONNERS PARENT-TEACHER QUESTIONNAIRE
PATIEMNT INITIALS NHUMBER MALES 001 TO 499, FEMALES 500 1O 993
A ] c v £: - 9~ " $ - -d H BN+ S T S - &L P s
nasy PATIENT
R £ . " 0 P Q il M hd -0 -1 2. 3: A c3: -8~ T
HNETIAL
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- LoD e ‘ R h\';;"‘: - Howry Doy Weels Months
- ’ Lo MO L e oY B t z 3 "

PLEASE USE ANO 1 LEAD PENCIL BE SURE TO MAKE MARKS HEAVY AND DARK ERASE COMPLETELY ANY MARRS YOU WISH TO CHANGE

{NSTRUCTIONS  Listed below ore items concerning chitdren’s behavor or the problems they sometimes have
Reod eoch item corefully ond decide how much you think this child has been bothered by
this problem of this time NOT AT ALL, JUST A UITTLE, PRETTY MUCH, or VERY MUCH
Indicate your choice by filling in the spoce (wems) in the oppropnate column to the nght
of each item
ANSWER AL {TEMS

LT N

o [ froty Yoy

P Lrrke Boch  boch

1. Restless (overoctive) o ot s e

2 Excrioble, impuluve . IS LR -2 = S !
3. Drsturbs other children Dt SEE S N
4. Fouls to frnish things he starts (short attention spon) B oatm R =X
5 Rdgehng ook rche: v ke
& lncttentive, distroctable - B NPT LEE SE-
7. Demands must be mat immedictely; frustroted Y TR ST SR
8 Criss B S R
'

9. Mood changes quickly B TR T St T
10. Temper outbursts (explouve and unpredictoble behawor) O mber o ok
- Bons  lner ::: Severs

How terious a problem do you think thrs chld has ot this hme? .Y R AT Tt 1

From Psychopharmacology Bulletin -- Special Issue, 1973, p.222
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Thus ore could select age-specific cut-off scores for use
in diagnosing hyperkineslis with this questionnaire.

None of the three aforementioned scales by Conners,
Davids .or Werry-Weiss-Peters has available information on
inter-rater reliability, test-retest reliability, or
sensitivity, specificity, and predictive value for treatment
response. Of course such information would be very valuable
in choosing the best of the three as a diagnostic test. In
the absence of such information, I am cu&rently partial to the
use of Conners Parent-Teacher Questionnaire over the Davids or
the Werry-Weiss-Feters Scale, because the Conners Parent-
Teacher Questionnaire seems to have the best possibility for
widespread acceptance and usaée as a standard diagnostic test
for hyperkinesis. The Conners Parent-Teacher Questionnaire ‘
and /for two other gquestionnaires by Conners are currently used
by many investigators stud&ing hyperkinesis. The three
questionnaires developed by Conners and entitled Conners
Parent-Teacher Questionnaire, Conners Teach;r Questionnaire
(Appendix 1, p.217), and Conners Pareng Questionnaire
(Appendix 2, p .218), are all included in a battery of tests
put together to facilitate uniform reporting of results of
research among tge pediatric population. This battery was
developed with the support of the Psychopharmacoloéy Research
Branch of éhe National Institute of Mental Health in thg

United States, and evaluators using it can send their forms

to the Biometric Laboratory Information Processing System at



32

George Washington University in Kensington, MarylandAfor
statistical analysis and incorporation in a central data bank
which hopefully will facilitate the advance of knowledge
regarding treatments for childhood disorders

(Psychopharmacology,1973, p.24).

An alternative to the use of one dlagno%iic

) test, sux, as Conners Parent-Teacher Questionnaire, 1is the
use of results from several diagnostic tests which provide
a profile of the child. Knights (1973) and Conners (1973 a)
have both discussed a computer assisted formulation
of a grofile of test results for children under assessment
for MBD. The profile may consist of scores from medical,
psychological, neurological oxr other tests. When such
profiles are paired with known responses to alternative
treatments, we may be able to ldéntify subgroups who respond
differentially to the alternative treatments. The combination
of scores in such a profile may be a bg?iér predictor of
response to alternative treatments than would apy single
test score. Thus we may in the future be able to use such
profiles to_determine which treatment for the child under’
assessment has the\highest probability of success.

One group of investigators (Satterfield, 1973;
Satterfield, Lesser, Saul & Cantwell, 1973) has worked on the
analysis of EEG's and neurological examinations to try to
distinguish hyperkineticé and normals, and among the

’////Lyperkinetics the good and poor responders to stimulant drug
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treatment. They have been fairly successful in both efforts.
However, the combination of results from EEG"'s and
neurological examinations would not make a particularly good
diagnostic instrument as shown in Table 4, page 34, which ié
based on information extracted from Satterfield (1973, p.39).
If one decided on the basis of neurological

examinations and EEG's which children assessed clinically as
hyperkinetic shou*d not receive methylphenidate (those with
normal EEG's and normal neurological examinations) and which
should receive methylphenidate (those with an abnormal EEG
and/or an abnormal neurological examination), then one would
withhold methylphenidate treatment from about 15 out of every
22 (68%) hyperkinetic children who would show a good response
to such treatment (avgood response in this case being ll%'to
75% improvement on Conners Teacher Questionnaire). Given that
a short period of methylphenidate treatment is fairly
innocuous (unlike ;ome surgical or -radiation treatments in @f

« - ¢

medicine), it seems reasonable to offer methylphenidate S,

3R
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treatment to all children who are con;idered hyperkinetic by
clinicians rather than add pEG's and neurologicafzijifinations
to the diagnostic criteria.

In my opinion, Conners Parent-Teacher Questionnaire
currently seems to be the most appropriate test for use in
developing a standard criteria for the diagnosis of
hyperkinesis. Using this guestionnaire, we can find out how

various cut-off scores affect the sensitivity, specificity,



TABLE 4

THE USE OF EEG'S AND NEUROLOGICAL
EXAMINATIONS IN THE DIAGNOSIS OF

HYPERKINESIS

Treatment Response

34

Good Poor
(+ 11% to +70%) (-40% to +10%) Total

*  Abnormal EEG and/or k3N 4 35

Abnor~al Neurological

Normal EEG and 15 7 22

Normal Neurological

Total 46 11 57
Sensitivity = 31 + 46 = .67
Specificity = 7 * 11 = .64
Positive Predictive = 31 % 3§ = .89

Value

Negative Predictive = 7 0+ 22 = .32

Value

* Among children diagnosed clinicélly as having MBD with

hyperactivity.

Based on-data in Satterfield,

1973.



and predictive value of this diagnostic test vis-a-vis
treatment response. Of course if we should find in the futufér
that another harmless, convenient and inexpensive test for
hyperkinetic children (e.g. Davids Rating Scale or a
standardized test of attention) has better sensitiJity,
specificity and predictive value in relation to treatment
response (e.g. to methylphenidate) then it would be appropriate
to use such a test in the diagnosis of hyperkinesis. Bear

in mind that sdme children, who score very high (hyperkinetic)
on Conners Parent-Teacher Questionnaire, may be rated as
probable non-responders to methylphenidate on another
diagnostic test, such as a standardized test of attention, and
may in fact turn out to be non-responders to methylphenidate.
However, such children still have serious hyperkinetic

symptoms according to parents and/or teachers filling out

the Conners Parent-Teacher Questionpaire, and this problem still

needs some form of attention or treatment.

The rest of this section is devoted to a discussion
of Conners Parent-Teacher Questionnaire, Conners Teacher
Questionnaire and Conners Parent Questionnaire with particular
attention to the factor analyses of the latter two. As
previously discussea, a clinician can decide on the

basis of the 10 item Conners Parent-Teacher Questionnaire

which children warrant treatment for hyperkinesis. For example
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a clinician might decide that when both parent(s) and teacher(s)
rate a child higher than 15 on é;;\ayestionnaire, that such a
child warrants treatment for hyperkinesis. (Hopefully age-
specific norms for this Questionnaire will soon be available to
facilitate the development of age-adjusted cut-off scores.) A
clinician can then move on to a more thorough assessment with
the 39 it:a Conners Teacher Questionnaire (Appenhix 1, p217)

and the 93 item Conners Parent Questionnaire (Appendix 2, p.218)
each &f which i1ncludes the 10 items on the abbreviated form. In
the Parent Questionnaire, parents are asked to rate their child
on 93 items and to circle those which they are most concerned
about. Thus a fairly broad profile of the child's behaviour

can be provided with notation of areas which particularly

need attention. All three gquestionnaires can be used pre-
treatment to assess the nature and sevexity of the behaviohral
disorder, and post-treatment to assess improvement.

When Conners (1969) factor analyzed the Teacher
Questionnaire, five factors emerged and one of them was labelled
hyperactivity. Inter-rater reliabflity values for the factors
are not available. However an indication of the test-retest
reliagility of the factors is provided by data showing that
under placebo treatment the five pre-post factor score
correlations ranged from .72 to .91. (Under drug treatment
each of the five pre-post factor score correlations was lower.)
Conners (1973b,p.26) also reports that Sprague et al. (in press)

compared normal children to children diagnosed as hyperkinetic



and found that all five factors significantly discriminated
between the groups.

Conners (1970; 1973 b, p.30) has also factor analyzed
the Parent Questionnaire using two different approaches.
In the ear%&er publication (1970) the scores of 24 groups
of symptoﬁs were factor analyzed for 316 clinic patieﬁts and
367 normal controls, producing six factors -- none of which
was labelled hyperactivity. However the children who were
considered hyperkinetic scored significantly higher than the
neurotic children on factor I labelled Aggressive-Conduct
disorder (Connerxs 1970, p.677). In the same study
"discriminant function analysis showed that 83 percent of
controls and 70 percent of clinic patients could be correctly
identified from factor scores. Neurotic and £yperkinetic
ch%ldren were also correctly identified in 77 and 74 percent
of the cases respectively. Mother-~father agreement (inter-
rater reliability) averaged .85 on total scores"™ (Conners
1973b,p.24).

In Conners later publication (1973 b) the scores of th
93 individual symptom items for the 683 subjects were/ﬂﬁ%tor
analyzed, producing eight factors -- one of which was labelled
"Impulsive-Hyperactive. Of course the names picked for
factors which emerge from a factor analysis are somewhat
arbitrary in that one looks at the items loading on a

particular factor and picks a title which seems to generally

describe those items. One should not assume that the factor

37
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analyses in which a factor is labelled Hyperactivity or
Impulsive-Hyperactive has magically identified the real
qualities of hyperkinesis which will always appear with the
disorder.

‘A factor analysis can identify groups of items,

for example behavioural symptoms which, 1n the sample studied,

appear together or are correlated with each other (a- factor)
while being independent of other groups of items (factors).

A given item will often "load" or appear, in part, on more
than one factor, but be most heavily loaded on a single
factor. Each item =say be identified as belonging to the group
of items or factor which it most heavily "lpads on" (though to
keep the factors strictly orthogonal one must retain the
actual factor loadings for each item). A factor is given a
name which seems té best descraibe the type of items included
in it.

Thus a factor analysis of a symptom checklist
identifies groups 6f symptoms which tend to appear together.
Such an analysis can confirm informal observations that
children who have one synmptom, say aggressiveness tend to
have other specific symptoms, while children who are passive
for example, tend to have a different group of accompanying
symptoms, One should bear in mind that it is impossible for
a trait to appear on a factor if it is not measured, and that
traits which cluster together in oné éample which is atypical

may not cluster together in the population at large.
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It is interesting to compare Conners 10-1item Parent-
Teacher Questionnaire, which reportedly has the key items for
diagnosing hyperkinesis, with, the items which appear on the
factor labelled "Hyperactivity" from the Teacher Questionnaire,
and the items which appear on the factor labelled "Impulsive-

e
Hyperactive"” on the Parent Questionnairege. This is done 1in
Table 5, pp.d41-42.

Of the 10 items which appear on the Parent- Teacher
Questionnaire, seven are also included on Conners (1969)
Teacher Questionnaire. Four of these loaded on the
Hyperactivity factor and three did not. Of the 10 items on the
Parent-Teacher Questionnaire, all 10 appeared on the Parent
Questionnaire, Only two are listed as part of the Iméulsive-
Hyperactive factor (Conners 1973b, p.55), however these two
were not even included in the actual factor analysis (Conners
1973b, p.32) so it is unclear how it was decided which factor
they should be listed with. An additional two of the 10 items
have factor loadings high enough to be included among those

items on the Impulsive-Hyperactive factor but they are not so

included. No rationale is provided for these inconsistencies.

In any event this underscores the earlier point

that a group of items labelled Hyperactivity as a result of the

magic of fagtor analysis is not necessarily "the unveiled

-

essence of the hyperkinetic disordex."
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These caveats on factor analysis notwithstanding,
all three of Conners questionnalres are useful in assessing
behavioural symptoms. Conners Parent-Teacher Questionnaire

in particular is herein recommended as an instrument for

current use in diagnosing hyperkinesis.
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TABLE 5: SYMPTOMS INCLUDED ON THE HYPERACTIVITY
FACTORS OF CONNERS QUESTIONNAIRES

Parent—Teachera Teacherb Parent.c
Hyperactivity Impulsive-Hyper-
factor includes active factor
underlined items includes under-

: lined 1tems

Item Item] factor Item]factor
#, |Symptom # Jloading # ]loading

1) restless or 5) 80 52) -34
overactive T

2) excitable, 6) 62 53) -39
impulsive

3) disturbs other 14) 6 49) -15
children -

4)  fails to finish 8) 279 54) -26
things he starts,
short attention span

5) constantly 1) 52d 80)not factor
fidgeting : analyzed

6) inattentive, easily 7) 35 79)not factor
distracted analyzed

7) demands must be met 3)e 85) -56f
immediately - easily
frustrated

8) cries often and 13)e 88) -32
easily

9) mood changes quickly 16)° 91) -a8f
and drastically

10) temper outbursts, 21) 33 55) -15

explosive and
unpredictable
behaviour

Conners 1973p,p.60
Conners 1969; 1973b,pp.35-37
Conners 1973b,p.30 and pp. 55-59
Factor loading for 1969 item with slightly different
wording than 1973 form
e Does not appear in 1969 factor analyzed form
Does appear in Teacher form in 1973b,
Factor loading suggests this item should appear on this factor
X Does not appear on questionnaire

[oTRN o TR o 8 ]



TABLE 5 continued

a
Parent-Teacher

Item
# |Symptom

X

for key

Teacherb
Hyperactivity. factor
includes underlined
items

Item| factor
# loading

2) hums and makes
other odd ndises
64

teases othér
children or

29)

interfers with their

activities
56

35) ex
for teacher's
attention

68f

see previous page of Table 5.

excessive demands

42

C
Parent

Impulsive-Hyperactive
factor includes
underlined items

Item) factor

# lloaging

X
S1) -10 rewarded

X

81)

82)

83)

84)

89)

90)

86)

92)

cannot be left alone
-52

aI;éys climbing

-55

a—Very early riser
-32

will run around
between mouthfuls

at meals

~57

unabje to stop a
repetitive activity
-56

acts as i1f driven by
a motor

_§_§ .

cannot stand too much
excitement

—52f

poorly aware of

surroundings

~a7f
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-2.4 PREVALENCE OF HYPERKINETIC SYMPTOMS AND OF HYPERKINESIS

Only a few studies have Attempted to produce
estimates of the prevalence rates of hyperkinetic symptoms in
children or of the prevalence rates of a ;onditi;; severe enough
to be termed a hyperkinetic disorder. One study in the
former ca;egory, and five studies in the latter category are
discussed in this section.

In one study by Werry and Quay (1971), téachers
for kindergarten through érade two in the Urbana, Illinois
puklic school system were asked to rate each of thé children
in their class on the Quay-Peterson problem checklist,
which consists of 55 behaviour symptoms commoniy found in )
child-guidahce ¢linic populétions. Ratings were made on 926
boys and on 827 girls (97.2%, and 95.7% respectively of those
enrolled). The prevalenhe of many symptoms was high‘in this
sample’ of public schoél children as shown in Table 6, on -
page 44.

You méy recall a previous "quote (p.19) from DSM-II
indicating that the hyperkinetic reaction of childhood is
characterized by overactivity, restlessd;ss; distractibility
and short attention span. These same symptoms were present
in 30.3%, 49.7%, 48.2% and 43.5% of boys in early public
school grades respectively. The lattexr three symptoms
were in f;ct the most cohmon symptoms in boys. It seems likely
that it is not the presehce of tﬁ?ﬁgjpartiqslar symptoms, but

~
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TABLE 6:

1,

& 2.

44

PREVALENCE OF BEHAVIOUR SYMPTOMS IN
GRADES K,

Symptoms from the 55 rated in Werry and Quay's study are cited

they were among the % most common symptoms

they were among the 5 most common symptoms

'Boys (N=926)

49.7

48.2
46.3

43.5
43.5

39.8
38.5

here if :
*1)
DSM-I1 (see 2.1 Termijnology)
2)
i; school boys in the study
school girls in the 'study
*2. Restlessness, inability
to sit still
*45. Distractibility
8. Disruptiveness,’tenéency
to annoy others
*20. Short attention span
22. Inattentiveness to
what oqhers say
*44. Hyperactivity; "always
on the go"
30. Hypersensitivity;
feelings easily hurt
2. Lack of self confidence
6. Self-consciousness;
easily embarrassed
14. Shyness, bashfulness

NUMBER OF SYMPTOMS PER CHILD
(55 POSSIBLE) MEAN:

ﬂﬂapted from Werrxry

S.D

and Quay 1971,

33.3

11.4

Percent Symptom
Preva-
lence

Rank

I

4-5
4-5

15

18

p.138.

they are considered characteristic of hyperkinesis in

-

in public

in public

Girls (N=827)

Percent Symptom

Preva- Rank
lence /
/
27.8 J'6
28.3 / 5
22.3 11
25.8 8
5.0/
2 / 9
13.9 23
31,8 4
o
3?.9 ‘ 3
39.3 2
{
41.4 1
;
/] 7.6
7.9



the total number of symptoms or the severity of symptoms
which distinguishes children who are considered disturbing
(disturbed). When parents take their disturbing children
to mental health clinics or to pediatricians, school

psychologists etc., the parents are asked to describe their

ey

child's behaviour. The parents are likely to cite the most
common be ravioural symptoms, and if the child is male the most

-

common symptoms are likelzg&o include restlessness,
distractibility, short attention span and hyperact%yity. It
is not surprising that the literature on disturbing children
includes describtions of children waith these symptoms. The
name applied to such children's disturbing symptomatology 1is
again not surprising - hyperactivity or hyperkinesis.

Néte,according to Table 6, that girls i; early
public school g:;des are less likely than boys to exhibit
restlessness, distractibility, short attention gpan, and
hyperactivity, but more likely than boys to exhibit
hypersensitivity, self-consciousness, and shyness. It }s
conceivable that this is a result &f the differences in our
socialization processes for girls’and boys.. At any rate,
given such differences in common behavioural symptoms, it isg
not surprising that far fewer girls than boys are diagnosed
as hyperkinetic by clinicians.

While 30.3% of boys and 13.8% of girls exhibited
some degree of hyperactivity in this study, Werry and'Quay

by no means suggested that these large proportions of

children had a hyperkinetic disorder requiring special
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medical, behavioural, or educational attention. It 1s _j

- N
A »

probably those children who exhibit severe forms of these
symptoms or moderate forms of these symptoms plus additional
troublesome traits who are likely to be considered in need of
treatment for hyperkinesis. -

We turp now to studies which have provided estimates
of the prevalmce\of a condition severe enocugh to warrant
labelling it a hyperkinetic disorder. In the "Reporé of the
Conference on the Use of Stimulant Drugs in the Treatment of
Behaviourally Disturbed Young School Children" (1971, p.24),
the following statement is made about the prevélence of the
hyperkinetic behavioural disFurbance: "A consg;vative
estimate would be that moderate and severe disordexrs are found
in about 3 out of 100 elementary school children."

Unfortunately no data or references dre provided to

s

substantiate this estimate.

.

\

In a study by Stewart, Pitts, Craig, and Dieurf
(1966), a minimal amount of data was available for their

estimate of the prevalence of hyperkinesis They reported

s C)

that 3 children from a total of two first %%ade classrooms

had to be exciuded from a normal control /piup they were
se;ecting because Fhese children had gg;;iously been diagnosed
as hyperactive. From this they concluded that the prevalence,

0
of hyperactivity in children is approximately 4%. Since

-

treatments) for hyperkinetic children have been in the news

quite a/bit since 1966, it is pojjible that clinicians are

////\\\\
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now more aware of the term hyperkinesis and thus more likely
to render it as a diagnosis. For a condition which is as ill
defined as hyperkinesis, the popularity of its diagnosis is
probably a poor estimate of the actual prevalence of the
disorder.
In fact Krager and Safer (1974) have collected
rvey data showing that in Baltimore County Public

Elementary Schools the percent/of children known by school

nurses to be taking medication for hyperactivity went from

LN
+

1.07% to 1.73% in the two years between spring 1971 and 1973.
It is of course possible that the nurses' awareness of those
taking such medication increased, but it seems unlikely that
this would account for the large increase (62%), since in both
years school nurses were responsible for maintaining a health
reéord on every child including notation of medications
taken. It seems more likely that the prevalence of the
diagnosis of hyperkihesis increased and/or the practice of
prescribing medications for this diagnosis increased over
tr.ese years. Some additiqnal results have been abstracted
from Krager and safer's study (1974, p.1119) and presented

N .
in Table 7 on page 48. ‘



TABLE 7 : PERCENT OF BALTIMORE COUNTY CHILDREN ON
MEDICATION FOR HYPERACTIVITY

1971 1973

Districts with -family income:

greatexr than median=- 1.22% 1.81%
less than median-- .93% 1.64%
Total County 1.07% 1.73%
N = 35,941 33,201

Adapted from Krager and Safer 1974, p.1119.

Given that a greater proportion of children in the
higher income districts seem to be taking medications for
4
hyperactivity, one could speculate that the prevalence of the
disorder is highex in this group, sr alternatively that the
condition is being overdiagnosed and overtreated in the

wealthier areas, or Rerhaps the condition is being under-

diagnosed and undertrelted in the poorer areas. It is

difficult té make reagonable statements about the

appropriateness ain percentages of children being
given medications fO yperkinesis without having an
independent, valid estimate of the prewlence of this disorder
among children.

The last two studies to be discussed iH;this section
appear to have arrived at a Aefinition of hyperkinesis
and to have made estimates of the percentage of children in
a sample sprveyed who met this definition. Huessy (1967,

p-Bl) says "we surveyed over 300 children in the second year

§
of school by another questionnaire and found that 10% of

v
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the children seemed to meet the definition of hyperkinesis,
and that these were the children that the school was having
the most difficulty with. The distribution was along the
usual bell-shaped curve." Unfortunately Huessy did not
include information on the questionnaire used, or the
definition of hyperkinesis used so it is impossible for a
reader to assess whether the criteria are too liberal or too
restrictL;e and thus whether the estimate of prevalence is
high, low or appropriate.

A final estimate.of the prevalence of hyperkinesis
comes from a prospective cohort study of live births on the
island of Kauai, Hawaii (Werner, Bierman, French, Simonian,
Conner, Smith, Campbell, 1968). M cohort of children born in
1955-56 were followed to 1965-66 when a panél reviewed
information from medical sources, educational sources, the
home, and standard tests in order to assess emotional,
intellectual and physical status of each child. In this study
hyperkinetic symétoms were defined as "extremely hyperactive,
unable to sit still; marked inability to concentrate,
distractable; extremely irritable" (Werner et al. 1968,p.1ll1l6).
Among the sample of 90% of children born in 1955 (N=750):
8.7% of the boys and 3.2% of the girls were reported to have
hyperkinetic symptoms in 1965-66. The estimated prevalence
of hyperkinetic symptoms among both sexes at about age 10
was thus 5.9%. Unfortunately the mass of information

presented in this publication precluded the reporting of
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details on how judgements were made about the "extremeness"

of the hyperactivity, and what judgements were made if only
some of the above symptoms were reported. We cannot tell if
something around 6% was a priori considered a "reasonable”
prevalénce figure for hyperkinesis, and the indetificatdion
process adjusted accordingly to include approximately that
proportion of children. However this seems unlikely since
there does not appear to be any available infofmation on which
an apriori judgement of 6% might be made.

Estimates of the prevalence of symptoms considered
characteristic of hyperkinesis, and estimates gbf the
prevalence of a condition severe enough to be labelled a
hyperkinetic disorder are summarized in Table 8. The 5 studies
in the latter group are, to my knowledge, the best available
estimates of the prevalenEe of hyperkinesis in children. '
Among these 5 studies, the lowest estimate of the
hyperkinetic disorder is 3%. That means for every million
children, 30,QQO have hyperkinesis. The one estimate of the
number of children .taking medication for ﬁyperkinesis
suggests that for every million children 17,300 are being

treated with medication for hyperkinesis.

[y
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TABLE 8 : ESTIMATES OF THE PREVALENCE OF HYPERKINETIC

SYMPTOMS AND OF THE HYPERKINETIC DISORDER IN

CHILDREN

Prevalence in Public
School Children of
Symptoms often
Considered Character- Boys Girls Total
istic of Hyperkinesis % % % Source
Hyperact_ " ity; always 30.3 13.8 22.5 Werrxy & Quay, 1971,
on the go ’ Grades K,l1L & 2, N=1753.
Restlessness, inability 49.7 27.8 39.4 "
to sit still
Distractibility 48.2 28,3 38.8 "
Short attention span 43.5 25.8 35.1 : "
Prevalence of Hyperkinesis
Moderate and severe 3. "Report"” 1971.
hyperkinetic behavioural Evidence ?
disturbance
Diagnosed as 4. Stewart et al.l966.
hyperactive N=two first grade classes.
Treated for hyper- *1.73 Krager & Safer,19773.
activity with Public Elementary
medication Schools, N=33,201.
Met an unspecified 10. Huessy, 1967.
definition of hyper- Second grade, N=300
kinesis
Extremely hperactive, 8.7 3.2 5.9 Werner et al.l1968.
unable to sit still; Birth cohort at
marked inability to age 10, N = 750.

concentrate,
"extremely irritable.

~

distractible

/
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* Study designed to estimate the number

N,

f children taking
medications for hyperactivity, not designed to, timate the ’
\

prevalence of the disorder.

S
(e,

\
N
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2.5 CHARACTERISTICS OF CHILDREN CONSIDERED HYPERKINETIC

What are the characteristics of children who are
considered hyperkinetic? One m;y presume from the appellation
that such a child is highly active or more mobile than most
other children. Some authors have attempted to gquantify the
motor activity of children with: pedometers (Bell, et al.
cited in Wender, 1971, p.l1l3); actometers attached to the wrist
(Schulman, Kaspar & Throne, 1965; Millichap & Boldrey, 1967 );
stabilimetric seat cushions (Christensen & Sprague, 1973); a
grid marked floor (Hutt, Hutt & Ounsted, 1963); and counting of
§pecified behaviours (Pétterson, Jones, Whittier & Wright,
1964). These studies show that activity levels do vary from
child to child. However, the child who is reputed to be
hyperkinetic has scored higher than other children on such
measures in some studies (Hutt, Hgtt & Ounsted, 1963; Svykes,
Douglas, Weiss & Minde, 1971), but evidently not in others
(Bell et al. cited in Wender, 1971, p.13).

4

In practice, hyperkinesis is seldom assessed by

-

instruments designed to measure mogg{ activity. Instead a

) . -
] l}
clinician usually assesses the quahtity and quality of a \Jf

child's behaviour via his own observations, the reports of
parents, and sometimes the reports of others such as teachers
or psychologists. If a disturbing child‘s‘behavi;ural
symptoms include roveractivity, such a child may be diagnosed

as hyperkinetic. Children given such diagnoses have been

described in the literature, and their characteristics have

v et nm 3 s i, o At e e <
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become known as part of the hyperkinetic syndrome.

Werry (1968a, p.585) reports that, when it became
known that he was interested in "hyperactive" children, he
occasionally saw children whose only symptom w§s "hyperactivity".
However, Werry and other clinicians report that they more often
face hyperkinetic children who have a bevy of concomitant
probléms including other behavioural, emotional, neurological
or 1earnlﬁg impairments. Of course those children with a very
high activity level and other problems are no doubt more
likely to be brought to the attention of clinicians. It is

likely that the extent of overactivity, the extent of

«

. -\
concomitant problems, the reactions of parents, teachers and \_— ™\

others in the child&s environment all influence whether or not
a particular child is perceived as a problem and brought to
clinical attention. The clinician and his setting in turn
influence whether or not the child will be diagnosed as
hyperkineti¢ and form the basis %or a published description

of the hyperkinetic syndrome. P¢r§aps the more accurate though

less succinct appellation for this section would be

"Characteristics of the hyperactive child - who arouses

sufficient concern in someone (parent, teacher etc.) that he

is brought to the attention of someone else (clipician,

researcﬁe;\%tc.) who subsequently writes about him - syndrome."
One of three approaches has genera%ly been used to

formulate descriptions of the hyperkinetic syndrome:

1) descriptions and/or test results of children considered to



be hyperkinetic are presented (with only an implicit
comparison to normal children); 2) descraptions and/or test
results of a sample of hyperkinetic and a sample of normal
children are presented and compared; 3) descriptlons‘and/or
test results of a sample of hyperkinetic children, a\sample
of other children referred for behavioural problems, and a
sample of_normal children, are presented and compared. In
general the value of such studies 1ncreases from approach
one to three. However, there are difficulties inherent 1in
each approach, and these wlll be discussed as examples of
each type of study are presented. This section 1s not an
exhaustive review of papers discussing characteristics of
hyperkinetic children, however, some of the bettexr examples
of each approach are presented here.

Using approach 1), Kenny, Clemmens, Hudson, Lentz,
*Ciceci and Nair (1971) have provided information on

characteristics of 100 children referred to a cl{glc because

54

of "hyperactivity". The sample included 84 boys and 16 girls.

*he age at referral ranged from 2 to 16.

Most, 55%, of the chfédren in this sample were
referred by'the school system; 99% were referred by medical
sources, and 6% by other souxrcés. The age of onset of
hyperactivity given in the history was less than age 2 for
32% of the children. By age 6, when children are in school,

an additional 49% reportedly had the onset of hyperactivity.

In 64% of the children's families there was evidence of major

, terewn £
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environmental pathology.

On psychological testing, IQ's ranged from 50 to
139. (Children with IQ's <50 were not accepted for the study.)
In 31 of 68 children the WISC (Weschler Intelligence Scale for
Children) verbal and performance IQ scores were within 5 points
of each other. In 21 of 68 cases the verbal and performance
Scores showed at least a 10 point separation.

Neurological examinations were within normal limitg
for 52% of the children. In 48%, so called soft signs of ,/
neurological impairment were found. For example, 41
children had "poor fine motoxr cocordination". No child showed
gross neurological abnormalities in the examination. Of the
78 children who had EEG's: 38 were normal, 25 abnormal, and
15 had fourteen and/or six per second positive spike complexes.

Individual children were seen by an average of three
members of the evaluation team, each of whom spent about
1 hour with the child and made a global judgement on the child's
activity level. For 58 cases, no judge rated the éhild as
hyperactive. For 29 cases, some judges rated the chiyi.as
hyperactive and some d4id not. For 13 cases all judges considered
the child to be hyperactive.

The data given in this report would be more
informative if an expl}cit comparison had been made to a
sample of normal children and to a sample of children referred

for other behavioural problems. For example is the age of

referral, age of onset, the source of referral, the IQ scores,

L]
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the proportion of families with pathology, and the amount of
disagreement about diagnosis, typical of all children seen
for behavioural problems or only of children seen for
hyperkinesis ? The reports of neurclogical examinations may
be particularly misleading without an explicit comparison to
a sample of normal children. Werry, Minde, Guzman, Weiss,
Pogan and Hoy (1972) report that a substantial proportion of
therwise normal children show EEG abnormalities. Therxrefore

unless the EEG's of a group of hyperkinetic children, a

group of children with other behavioural problems, and a.

<

. H
group of normal children are compared with the same criteria

by a "blind" observer (who is unaware of the child's .8
diagno;tic'status), then one cannot tell if the quantity and
quality of particular EEG abnormalities are more or less
common in the hyperkinetic group.

In approach 2) to the formulation of a dessription
of hypérkinesis, normal children are directly compared to
children considered to be hyperkinetic. Seven such studies
are summarized below, and the significant differences between

. )
normal and hyperkinetic children which have been noted in

-

these studies are itemized in Table 9 (pp.63-65). Stewart, Pitts

Craig, and Dieruf (1966) compared a sample of 37 ;

hyperkinetic children to a sample of 36 non-hyperkinetic
children selected from local schools. The primary criteria
§

for selection of hyperkinetic cases from those children being

seen at a clinic was that "overactivity and short attention

o s g AR gy -

.

facan
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span were among the current symptoms described by the

child's mother." The additional faét that the authors

refer to the cases as "hyperactive children" suggests that

they too considered them hyperactive, or hyperkinetic, i.e.

that such a clinical diagnosis had been made, but this i; not

explicitly stated. 9 ' .
According to this study, there was no single

characteristic which was present in every hyperkinetic child

being seen at the clinic and absent in _every normal child

selected from the school. However, the number of symptoms

in the two groups was quite different. The average numbexr of

* N v 4
symptoms reported per child among hyperkinetic chi{drenNW&g,zfg

while the normal c¢hildren avefﬁged 37out of a possible 55
. x /
symptoms. The range of symptoms scored positive among the

]
hyperkinetic children was between 9 and 38, while the children

’ »

considered normal had from 0 to 12 symptoms. In other words,
children in the two groups could be distinéuished fairly easily
by their total number of symptoms, but not by the presence or
absence of any one symptom. ‘

Stewart et al. report a total of 43 symptoms which
werd significantly more common among the‘ﬁﬂperkinetic
children being seen at the clinic than among the normai
children. Acgording té the mothers' reports Eo the authors,
greaéer than 50% of the clinic population and less than 10%

of the contﬁgls had the following traits; can't sit still;

wears out t&?s, furniture etc.; unpredictable;.temper
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tantrums; fights; unresponsive to disciplﬁne; doesn't complete

project; doesn't stay with games; doesn't foilow directions.

These and other traits which were significantly more common

among thé hyperkinetic ildren than among the normal

children in this study are listed.in Table 9. (Stewaxt et al.

do not show significance tests on the differences between

the groups for each characteristic noted, however, I have done

such tests and included in Table 9 only those characteristics

which were significantly (p$05) more common aﬁong the hyper-

kinetic children than améng the normal children.) .
Satterfield, Gantwell, Lesser and Podosin (1972)

compared 31 hyperkinetic and 21 normal children, on parent

and teachér'completed symptom checklists. {Actually the

final comparison of symptoms was between two subgroups of

14 each which were matched for age and IQ.) To be included

in the study, hyperkinetics had to shgm *definite evidence

of hyperactivity and distractibility" and at least 6 of 28

other gymptoms reported to be more common among.hyperkinetics

than normals by Stewart et al. (1966) . Bear in mind that ,this

selection process ensured thap each hyperkinetic chiid had i

at least 8 symptoms. In‘s;tterfield et "al.'s study the

symptoms on the teacher and parent checklists which were

significantly more common among hyperkinetic than among

normal children were: fights with peers; unable to take

correFtion; rocks, 'jiggles legs; dances, wiggles hands;

unusually active; unable to sit thﬁpugh school period; unable

v

, e
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to follow directions; difficul£ to get to bed; poor
relationships with peers; temper tantrums; does not complete
projects; hard to get to sleep; wakes early; defiant; unable
to sit through meals; and leaves doctor's office.

" In a further publication, Satterfield (1973)
'reported the comparison of the 31 hyperkinetic children and
the 21 normal children on EEG measurements when auditory
stimuli were presented. They found that the hyperkinetic'
children as a group had significantly smaller evoked response
amplitudes and significantly longer latency in response.
"These differences may represent a delayed central nervous
system maturation in the MBD chilad. Altbough the MBD and

control groups were not matched on IQg, the evoked response

latenc& differences cannot be accounted for on the basis

of XIQ differences, since a  significant correlation between

IQ and latency was not found (Satterfield, 1973, p.44).
Stevens, Stover and Backus (1970) tested 36

hyperkinetic and 36 normal children matched for age, sex

and SES but not comparable witherespect to IQ. Children were

randomly assigned to one 6£ three conditions dur¥ng a rapid

tapping task: a) free respogég; b) encouraged to tap rapidly;

and c¢) pennies for fncreased ;apes of tapping. When subjeéts

were allowed to tap at their ows chosen rate, the hyperkinetics

tappeaysignificantly more rapidly than contrxols., Children in

both groups tapped more rapidly with encouragement or

pennies; the difference between these conditions and free

-
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response was not statistically significant for the
hyperkinetics but was for the normal children. In other
words while the normal children tapped significantly slower
than the hyperkinetics under free response, the norm;is
tapped significantly faster than the hyperkinetics with

i
. . A !
encouragement or pennies for rapid tapping. It appearsy=

unfortuns*ely, that individual children were not tested under
each of the three conditions which would have provided more
confidence in the accuracy of the comparisons.

Freibergs and Douglas (1969) found that on a concept
learning task hyperkinetic and normal_children exhibited no
significant differences in performance ££ 100% of correct
responses were rewarded with marbles. However, if only 50%
of correct responses were rewarded, the hyperkinetics did
significantly more poorly than the normals in reaching a-
criterion of 10 consecutive correct reséonses. Both hyperkin-
etics and normals did more poorly under 50% reinforcement
conditions, but this schedule particularly impaired the
hyperkinetics' performance. This ;tudy suggests that the
learning proBlems, which many hyperkinetic children have, may be
.ﬁi?igated by learning situations in which all or virtually all
correct responses are reinforced.

A number of studies have been conducted at the
Montreal Children's Hospital on hyperkinetic childrxen,
including'comparisons to normal con£¥ol groyps. Statements

of criteria for selection of cases in many o hese studies

> Pl RS LD, oL
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are similar-fo those provided by Campbell, Douglas and
Mo;genffg;n (1971, p.59): "hyperactivity was the chief
compla;ht, had been a chronic problem from early childhood,
was present throughout the day, and was reported to be a
problem by both parents and teachers. Subjects were not
accepted if they displayed gross signs of brain damage or if
hyperactivity was a symptom which appeared to be secondary to
some other problem such as psychosis, neurosis, or

aggressive behaviour disorder. Only subjects of at least
dull normal intelligence were included (WISC IQ of 80 or ,
above) ." There is no doubt some c¢linical judgement involved
in translating a parent's tale intQ the conclusion that
‘hyperactivity was the chief complaint, for as Werry

(1968a, p.582) notes "parents and teachers seldom complain
about a child's activity level; they complain about behaviour
in a situational context, such as ‘'constantly gettihg into
things,'; 'climbing so as to endanger himself,';
'aggressiveness,:; 'inattentiveness, rowdiness and inabili£y
to remain seated in the classroom.'"

In the study of Campbell et al., cases were screened
by a psychologist and a psychiatrist to Hdetermine Qhether
they met the inclusion criteria. Controls were selected from
Montreal schools énd matche& with cases for age, sex, SES
and IQ. Testing revealed that the 19 hypérkinetics compared
to 19 controls showed significantly more impulsivity, i.e.

they responded more quickly on The Matching Familiar Figures

Test. In addition the hyperkinetic children made

. *’
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significantly more errors on The Matching Familiar Figures
Test, The Children's Embedded Figures Test, and a Colour
Distraction Test. The hyperkinetics' significantly longer
time to complete the Colour Distraction Test indicated that
they were more distractible than the normal children.

A study by Sykes, Douglas énd Morgenstern (1972) wa’s
also connected withithe Montreal Children's Hospital and used
the entra;ce criteria previously noted from the study of
Campbell et al. In the study by Sykes et al. 24
hyperkinetics, matched with 24 normal children on sex and age,
showed significantly more non-observing behaviours during
testing and significantly more errors on a Serial Reaction
Task and a Continuous Performance Test. It appears to me
from the description of the test administration that a tester
wés not in the same room with the child and equipment
automatically presented.the stimuli for the tests. Such tests
would be less subject to the biases which can be created in
test results from tester~testee interaction. It appears
among the other studiés discussed in this section, that
Freibergs and Douglas (1965) also used automatic testing
stimuli in the study of various reinforcement schedules, and
that Satéerfield et al. (1972) used automatic test stimuli in
the study of EEG\guditory evoked responses (though a tester

was likely at least in the room for the latter).

g

>

Characteristics found in the 7 studies noted here,

to significantly distinguish children who are diagnosed as

hyﬁerkinetic from normal children  are listed in Table 9.



TABLE 9 :

CHILDREN DIAGNOSED AS
HYPERKINETIC FROM NORMAL CHILDREN

A greater proportion
(p <.05) of hyper-
kinetics are:

l.0veractive
2.Can't sit still
3.Restless in MD's
waiting room
4,Talks too much
5.Wears out toys,
furniture etc.
6.Fidgets
7.Gets into things
8.Unpredictable
9.Leaves class without
permission
l10.Unpredictable show of
affection
l1l.Constant demand for
candy etc.
l2.Can't tolerate delay
13.Can't accept correction
l14.Temper tantrums
15.Irritable
16 . Fights
17 .Teases
18.bestructive
19.Unxresponsive to
discipline
20.Defiant
21.Doesn't complete
project
22 .Doesn't stay with games
23.Doesn't listen to a
whole story
.24 .Moves from one "activity
to another in class "
25 .Doesn't follow
directions
26 ,Hard to get to bed
27.Lies
28.Accident prone
29.Reckless

%
Hyper
kinet

characteristic

- Normals

ic
with

5
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SOME CHARACTERISTICS WHICH DISTINGUISH

SOURCE

100%
81
38

68
68

" 84
54
59
35

38

41 -

46
35
51
49
59
59
41
57

49
84

78
49

46
62
49
43

43
49

33%
8
3

20
8

30
11
3
0

OO NWWOOO® (o))

o O

Stewart et al. 1966

37 Hyperactives
36 Normal (Nor.)

Comparable for sex.
"

(Hyp.)

2 3 3 3

2 2 3 2 3 3 a 2

2 3 2 =



TABLE 9 continued:

A greater proportion
(p<.05) of hyper~
kinetics are:

30.Unpopular with peers
3l.Lying
32.8tealing
33.Vandalism
34.Infant feeding problems
35.Infant sleep probléms
36.Poor health in first year
37 .Delayed speech
development
38.Poor speech
39.Poor coordination
40.Strabismus
41.Repeat a school qgrade
42 .Wetting by day
43.Public masturbation
44.Persistent poor
appetite
45 .Fights with peers
46.Unable to take
correction
47 .Rocks, jiggles legs
48 .Dances, wiggles hands
49.Unusually active
50.Unable to sit through
. school period
5l.Unable to follow
directions ’
52.Difficult to get to bed
53.Poor relationships
with peers
54 .Temper tantrums
55.Doesn't complete
projects
56.Hard to get to sleep
57 .Wakes early
58.pefiant
59.Unable to sit through
meals
60.Leaves doctor's office

<

% %
Hyper- Normals
kinetics

with

characteristic

64

SOURCE

46 0
43 3
27 3
22 3
27 8
22 3
24 3
35 6
54 25
62 8
19 0
a1 5
14 0
19 0
24 6
93 - 7
86 0
86 14
86 14
86 14
86 21
79 - 7
79 7
71 0
71 7
71 7
71 7
71 7
71 . 14
64 0
64 14

1966
(Hyp.)

Stewart et al.
37 Hyperactives
36 Normal (Nor.)

Comparable for .sex.
"

"

"

H

"
”
”
L]
Satterfield et al. 1972
14 Hyperkineticgs
14 Normals
Comparable for age, IQ.

"



TABLE 9 continued

Hyperkinetics have

significantly (p <.05)

a) different mean scores (61-63),
b) poorer mean scores (64-72)

than- normals on: SOURCE
61.EEG auditory evoked response: Satterfield et al. 1973
amplitude smaller, latencies 31 Hyp., 21 Nor.
longer Comparable for age
62.More rapid tapping than Stevens et al. 1970
normals under free response 36 Hyp., 36 Nor.
Matched for age, sex,
. SES.
63.Less rapid tapping than "
normals when both encouraged [\
or
given pennies for rapid . "
tapping ’
64.Trials to 10 consecutive Freibergs & Douglas 1969
correct responses when 65 Hyp., 99 Nor.
reinforced for 50% of Comparable for age, sex,
correct responses IQ.
65.Impulsivity = quick response Campbell et al. 1971
on MFF. 19 Hyp., 19 Nor.
66 .Exrors on MFF. (Matching Matched for age, sex,
Familiar Figures) IQ and SES.
67 .Errors on Children's "
Embedded Figures
68.Errors of Commission "
{Colour Distraction Test)
69.Distractibility = Longexr time "
to complete each of 3 Colour : N
Distraction x?st Cards
70.Errors on Sexlal Reaction Sykes et al. 1972
*  Task s 24 Hyp., 24 Nor.
71.Errors on Continuous Matched for age, sex,
Performance Test (CPT) ' IQ
72.Non-observing behaviour and -

multiple presses on CPT
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In studies, such as the seven previously discussed,
in which hyperkinetics are compared to normal children, features
are identified which are more common in. the hyperkinetic group,
or on which the hyperkinetic group has a lower mean
performance. These features become known as part of the
hyperkinetic syndrome. A major drawback to describing the
syndrome with this approach is that what emerges may really
be a description of the "problem-~child-syrddrome" not the
hyperkinetic syndrome. The children in these studies are
being seen by clinicians for behavioural problems, and the
characteristics which distinguish them from normal children
may be present in all children seen for behavioural problems
including neuroses and psychoses. In order to mitigate the
pProblems inherent in approach 2) one may compare a sample of
hyperactivé children, normal children, and children with
other behaviour problems which is what is done in approach 3).
Unfortunately it seems that fewer studies have been done using

this approach. Two are discussed below.

Using approach 3), Conners (1970) compared 365
normal children, 166 children clinically assessed as
hfperkinetic, and 137 children clinically assessed as neurotic.
"A clinical differentiation was made into neurotic or‘
hyperkinetic on the basis of sécial history, fami)y dynamics,
and school report. Neurotic c¢hildren were thosg considered

to suffer mainly from problems of anxiety, f¢arfulness, and

",
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social inhibition. Hyperkinetics were defined as children
who showed a restless, aggressive, impulsive, and
distractible picture, usually dating from early
childhood (p.669).

A 73 item symptom checklist was filled out by
parents of the children 1n each group. After matching the
groups>fof~age, sex, and race, 53 of the 73 items
significantlly (p<.05) discriminated between patients and

(44
controls, In comparing hyperkinetics and neurotics, the
73 items were grouped into 24 sets of symptoms. On 10 of
these sets there were significant (p<.05) differences between
hyperkinetics and neurotics. Epe neurotic group had
“
significantly more:

1) fears and worries (of new situations, people, being alone,
illness, death) '

2) speech problems (stuttering, hard to understand)

3) complaints (of headaches, stomach aches, vomiting, aches
and pains, loose bowels). .

The hyperkinetic group had significantly more:
1. wetting (bed-wetting; runs to bathroom constantly)

2. overasserts self (bullying; bragging and boasting; sassy
to grown-ups)

3. problems with siblings (feels cheated; mean; fights
constantly)

4. problems keeping friends (hits or kicks other children;
wants to run things; picks on other children)

5. restless (can't keep still; always into things; fails to
finish things he starts)

6. temper (stands there screaming; throws himself around;
throws and breaks things; pouts and sulks)
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7. 1lying (denies hayving done wrong; blames others for his
nistakes; tells stories which did not happen).

Thus one can discriminate with a symptom checklist .
between children clinically assessed as neurotic and those
clinica}ly assessed as hyperkinetic. It shou1d be stressed
that the features which were more commonly associated with
hyperkinetic children as a group, did not appear in every
hyperkinetic child. In addition, it should be noted that
a different set of clinicians might have assigned different
diagnoses to many of these children -~ thus affecting the
list of traits which appear to be as§ociated with neurosis or
hyperkinesis. For example it is possible that some of the
hyperkinetic children might instead be considered to have an
"Unsocialized‘Aggressive Reaction” according to criteria
established by other clinicianse (Werry, 1973, p.136).

In another study using approach 3), a group
at the Montreal Children's Hospital (Werry, Minde, Guzman,
Weiss, Dogan & Hoy, 1972) compared the neurological status
of hyperkin;tic children, normal children, and neurotic
children. Child}en with major neurological h;ndicaps such
as epilepsy or cerebral palsy, and children with IQ less than
80 weré excluded from the sStudy. The gfoups were matched for
age, sex, and socio-economic class. Effort was made to keep
neurologists blind to the child's psychiatric status, but this

. .
was reportedly unsuccessful because of the child's conversation

during the examination. Résults abstYacted from this study

are provided in Tablel9o (p.69)



TABLE 10:

Hyperkinetics
N=20
L 4

Neurotics
N=20

Normals
N=20

Significance :

69

NEUROLOGICAL STATUS OF HYPERKINETIC,

NEUROTIC, AND NORMAL CHILDREN

Abnormal Majox Signs Minor Signs
EEG 0 1 2+ 3+
35% 60% T5%  25% 80%
50% SO} 35% 15% ;0%
35% 60% 25% 5% 15%
N.S. N.S. p <.01

Adapted from Werry et al., 1972, p.448

- -

S e



There were no significant differences in the frequency of

-
v

EEG abnormalities, or of major neurological abnormalities
between the three groups. However, the proportion of
hyperkinetics (16/2(?‘who had three or more minor signs was
significantly greater than ;n the neurotic group (2/10) %f
the normal group (3/10). The median number of minor signs
among hyp srkinetics was 10. The total number of signs
examined neurologically wag 140 and of these only 3 had an
inter-observer reliability of less th “80%, and only 7 had
an inter-observer reldability of less fthan 90%. V?Iues for

-

. b
inter-observer reliabiljty on the diadnostic categoxies are

not provided. ‘ \\‘ A J

\ o
. (
This study by Werry.et\al.;demonstrates the
N
importance of examining and describing characteristics of

hyperkinetic children in comparison to control groups. If

one knew simply that 35% of the hyperkinetic children showed

abnormal EEG's, one might believe that this was an unusually

"

high proportion, However in the study of Werry et al. 35%

of normal children, and 50% of neufotic children also showed

abnormal EEG's.

Each of the three approaches noted for describing

70

\
the charéctexistics of hyperkinetic children is subject to the

vagaries of interrater reliability in making diagnoses -
(hyperkinetic, neurotic, normal etc.) and in judging the
presentce or absence of the characteristics under question

, (restlessness, neurological signs etc.) In addition all
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three approaches may be subject to the biases created by

selecting samples which are not representative of the
" P~ . )

. ) .
population which they are intended to represent. These
problems notwithstanding$ in these three approaches only the

third approach can indicate whether a particular

.
characteristfc is more often present among a sample of

hyperkinetic children than among normal children or among

children h%ving other behavioural (or medical) problems.
!
One should remember that the hyperkinetic samples
\
described in this section are selected from clinic’

populgtioné. Samples of children selected from the general
population on the basis of high activity levéls may not show

the same associated characteristics. A summary of the -

~
<

findings discussed in this section from studies using approach
3) are presented in Table 311 (p.72). .
In supmary, the_presence of a very high activity level

does-not ensure that "any other deficits will be-present.

¢

Authors have described a.very large number of deficits which

are more commonly found in hyperkinetic children brought to
¥ . ) .

the attention of clinicians than in various control groups,

and ‘these deficits have become known as part of "the

hyperkinetic syndrome. By no means does every hyperkinetic

child have every deficit associaged with ghe'syndgomé.

v
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-TABLE 11:

SOME CHARACTERISTICS WHICH

72

{

DISTINGUISH CHILDREN DIAGNOSED AS HYPERKINETIC
FROM NEUROTIC OR NQRMAL CHILDREN
4

{

More Common (p<.05) in

Hyperkinetics than in Neurotics
or Normals are:

1.

2. ¢

wetting (bed-wetting; runs to
baghroom constantly) &

“overasserts self (bullying;
"bragging & boasting; sassy to

grown-ups)

problems with siblings (feels
cheated; mean; fights :
constantly)

problems keeping friends (hits
or kicks other children; wants
to run things; picks on other

. children)

restless (can't keep still;
always into things; fails to

finish things he starts)

temper (stands there screéaming;
throws himself around; throws
& breaks things, pouts & sulks)

lying (denies,haviné done
wrong; blames othets for his
mistakes; tells stories which

did not happen)

three or more minor
neurglogital ‘signs

~
‘Source -
e ——————

Conners, 1970

166 Hyperkinetics (Hyp.)
137 Neurotics (Neu.)

365 Normals (Nor.)

Werry et al., 1972 .-
20 Hyp., 20 Neu., 20 Nor.
- Matched for age, sex, SES.
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Given this state of knowledge, a clinician, to whon
a child is referrxed for assessment of hyperkinesis might choose
to get from parents, teachers’, and standardized tests a fairly
thorough picture of the child's strengths and weaknesses --
looking particularly for deficits which are reputed to be part
of the syndrome, and for which‘effecéive treatment 1is
available. The lack of certain deficits believed to be part
of the sgadrome does not necessarily mean that a hypeik}netic
child does not need tréatment. Similarly the absence of
obvious hyperkinesis in the clinician's office does not mean
that par;nt's and teacher's complaints should be ignored.
Those children whom all observers rate as hyperkinetic may be
the most serious cases, but less severe cases may also warran;
treatment. Sleator and von Neumann (1934l p.21) report that-
"onl§ 10 of our 4évsub5ec§%rcould have been diagno;ed by

office visit alone. These 'were the obvious hyperkinetic

children whose restlessness, talkativeness, distractibility,

‘and iﬁpu;sivity were unmistakably deviant. All of the other

36 children behaved in a cooperative, controlled manner during
the,physician'g examination, yet intervieﬁ data froﬁ parents,
;eacher rating scales, and ﬁubsggugnt behaviéur when visiting
the Center left no dgubt that they were hyperkinetic." Despite
the fact that only 10 of the 46 would have.been diagnosed as
hyperkinet;p by their behaviour in the first office visit alone ¢

36 of the 46 responded favourably to methylphenidatg. In

addition, the proportion of those benefited by methylphenigdate

.



was in fact higher among the 36 who would not have been
diagnosed as hyperkinetic from their behaviour in the first
office visit alone. Further work is needed to refine
methods of diagnosing hyperkinesis, and further work should
be don; to identify particular subgroups of hyperkinetic

children wﬁoxare likely to respond favourably to the

various available treatments.

74
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2,6 TREATMENTS FOR HYPERKINESIS

2.6.1 Introduction -

Under the Index Medicus heading of Hyperkinesis,
three subheadings directly related to treatment have

éppeared: "Drug Therapy"; "Therapy"; and "Surgery".

Under "Drug Therapy" for hyperkinesis, one finds

articles on: meth;lphenidate, dextroamphetamine, . '
levoamphetamine, tetrabenazine, chlorpromazine, sulthiame,
jatamansone, copper sulfate, imipramine, hydroxyzine,
caffeine, lithium carbonate, pemoline, levodopa, LN
nortriptyline and other drugs. The section on "Therapy" o
fér hyperkinesis is rather lean and includes articles on:
_aétivity group therapy, video feedback, conaitioning, and a .
few other nqn-drug therapies. Under fSungery" for
hyperkinesiS onetwill'find articles on stereotaxic dentatomy,
stegeotaxic hypothalamothlJ ste}eotaxic amygdalotony,
electroée implantgtion nd other surgical_procedu;es.

The group of articles on surgery for hyperkinesis
generally appear t; apply to children whose disorders are N
_more severe than simple hyéerkinesis. Howéver, B&lasubraméni&m
and Ramamurthg§(19290 of India do.report 100 cases of
“hyperkineéic behaviéur disorder" which presented-with some

[3

combination of "uncontrollable restlessness, destructive _ .

tendencies and acts of aggression" who were given "stereotaxic

Y- e

amygdalotomy" to destroy part of the brain. Balasubramaniam



says that "the result has been gratifying in many cases",
]

however the documented outcomes for these 100 cases are

not impressive, as shown in Table 12.

TABLE 12: RESULTS OF STEREOTAXIC AMYGDALOTOMY
. /FOR HYPERKINESIS N

6 No need of any drug; patient is able teo .
mingle easily with others

33 Very much docile and given only to
_0ccasional outbursts

36 Manageable when given drugs though not
leading a useful life ’

12 Transient improvement but relapsed
4 No change

9 Died . .

100 Total
Given these unimpressive results from
Balasubramaniam and Ramamurthi (1970, pp. 371-2), I am
frankly appalled that the authors of the éublication‘recommend
destrugction éf part of the brain for such behaviour disorders.

No North American author, to my knowledge, suggests brain

' { . e 2 *
surgery for the hyperkinetic behaviour disorder. The treatments

commonly reéommended for hyperkinesis by North American
authors are stimulant drug ther%py and supportive non-drug
the;apies such as.counselling, behaviour -modification or
tutoring. The rest of this sectién on treatment will be
devoted to discu;sion of the effectiveness of drug tre;tmenys
aﬁd nbn—surgical non-drug treatments for hyperkinesis.’

.
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Evaluations of the effectiveness of certain of thé
treatments for hyperkinesis-espoused by North American
authors are plentiful, however such studies are highly
variable in the quality‘of their research design. In order
to best evaluate the relative effectiveness of two or more
“treatments (one of which miy be a placebo or a non-treatment
condition} for hyperkinesis or gny,bther disorder, one negds
a controlled clinical trial with aetention to standards of
good research design which include the following:

1) precise definition of the diagnostic criteria used
for selection éf patients, and specification of any
socio~demographic selection criteria )

2) adequate.description pf the characteristics of the
selected study populaFion ‘

3) prognostic stratification . .

4} raondom allocation to alternative trqatment.conditions

5) attempts to ensure that the groups under study are
comparable with respect to auxiliary treatment procedureé

6) ©precise deséription_of the treatment conditions \y

7Y attention to compliance with therapy

8) ‘qtilization'of relevant, reproduciﬁlé oufcome_meqsures

9) double-gliﬁd assessment of outcomes

10) analysi; of the results of altérnative treatments to

"determine if the observed differences are statistically

significant.

-t

TP OV
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Few studies to be discussed in this section on
treatment would meet all of the above staﬁdards.' Despite
this, these studies should be examined in oxder to assess the

evidence that is Available regardihg the effectiveness of

-

.

alternative treatments for hyperkinesis. The subsequent

discussion of effgpctiveness of treatments for hyperkinesis

is divided in to two suh~-sections: Drug Treatments and

Non-Drug Treatments.

¥

it TR s
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R h

2.6.2. Drug Treatments !

Bradley (1937) is credited with the first studies of
the effects of\stimulqht‘drugs on children with behaviour

/
disorders, including some "hyperactive"” children. Bradley and

, ~

Brown in 1941 summarized the results of studying 100 children
in a residential institution for treatment of behavioural
disorders »sanging from Ayperactivity and destructiveness to q
extreme withdrawal. Af&er treatment with benzedrine
(amphetamine sulfate,) 72 of 100 children improved, 21 were
unaffecged and 7 got worse (Bradley 1941, p.97). Improvements.
were reported in behaviour and.scholastic work., Unfortunately
this group of children‘was not compared to a group treated with
placebo, so we.cannot tell hbw‘much of the improvement is
;ttributable to the pl%cebo effect and how much to the active drug.
" Since Bradley’s;stud;es were published, scores of
stﬁdies have been dongito evalpate the effectiveneas of drug
therapy for children Qith befaviour problems. Lipm;ﬂ‘s
(1971) bibliogfaphy lists many of the studies done prior to
1970. More recent drug studie§:ar; most eaéily located
through Index Medicus. N

Millichap and Foyler (1967) and Millichap (1973)

reviewed many of the stulies of drug treatment for children

with behaviour disorders.\ By pooling the results of numerous

studies Millichap and Fowler (1967, p.775) produced a table

«

entitled "Drug Selectidn in Treatment of Hyperkinetic
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Behaviour in Childhood" presented here as Table 13, p. 81.

In Table 13 drugs are listed in order of
-effectiveness, as determined by the percent of reported
cases which improved with each of the given drugs. Note
that methylphenidate is listed first and amphetamine second.
In Millichap's (1973) review, studies on the following
addiéiongl drugs were considered: thioridazine, hydroxyzine,
éromazine, fluphenazine, chlorprothizene, meprobamate,
imipramine, diphenhydramine, diphenylhydantoin and primidone.
Millichap (1973, p.321) then concluded that "methylphenidate
is the treatment of choice, and amphetamine sulfate is the
second most successful drug in the conijglrof hyperactive
behaviour. The propertiés of these two agents are similar,
butmethylphenidate has less tendency té produce anorexia....
The antianxiety and antipsychotic compounds are recommended
as alternative therapies in patients who fail to respond-
to methylphenidate oxr dextroamphetamine. The antidepressant,
imipraminé, and the antigonvulsant, diphénylhydantoin, are
also beneficial in Qome cases, whereas Qarbiturates, such
as phenobarbital are contraindicated because they

usually exacexrbate hyperactivity."
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It would appear fromﬂother studies by Greenberg
and Lipman (1971) and Kragg; and Safer (1974) that many
thsicians agree with Millichap that stimulant medication is the
most appropriate drug treatment for hyperkinesis. Kragexr and
Safer found that of 1139 children in Baltimore County Public

Elementary Schools who were taking medication for hyperkinesis

most were taking stimulants, as shown in Table 14.

=
TABLE 1&: MEDICATIONS TAKEN FOR HYPERKINESIS
Stimulants : methylphenidate 59.0%
dextroamphetamine 29.2%
Non-stimulants: thioridazine 2.6%
diphenhydramine 2.4%
hydroxyzine 1.7% .
chlorpromazine .5% {
other 4.6%

100%
N= 755 children out‘of 65,897 in Public Schools = 1.73%

Adapted from Krager and Safer, l974,vp.1119.

Thus stimulants are at the top of the list of:
1) drugs prescribed for hyperkinesis and 2) drugs which appear
to be effect%yc“in the treatment of hyperkinesis. With respect
to the latter\poiﬁE, Millichap's previocusly noted feviéws,
include a valuable Fompilation of data and are recommendég
..reading for anyone inéerested in treatment of
hyperkinesis. However, it should be stressed thaé, as Tt
broad.reviews, they necessari}y include .individual studiés‘%f
ﬁighly.variable qguality, with diverse.entrénce} tgeatment
and outcome criﬁeria. Pooling the Fesuits of such variable

.

!

D AT as
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studies should lead only to tentative conclusions. For
example, the data under "Patients improved, percent” in Table 13
on page 81 should be considexed;gross approximations sihce
these figures were derived by ,dveraging the pexcent of patients
who improved in numerous st d§€5<with diverse @ethods of
collecting patients, and diverse methods of assessing
improvement. The characteristics of the population under

study and the method of assessing improvement can drastically
affect the percent of patients who are rated as improved.

To be confident of one's conclusig;s about the rflative
effectiveness of numerous‘drugs one should ideayﬁy have a
comparison of those drdg; in a single well degigned controIled.
clinical trial (incluéing measures of the peix'cent of pati&nts
improved and meaéures of the extent of their imprcvement in
relevant areas). Unfortunately the drugs in Tag%e 13 and
additional drugs discussed in Millichap's.later réview have

[

not all been compared in a single controlled clinical trial.

v

To do so would require an enormous sample of children' making

such a study difficult if not impossible to implement., A more

feasible approach to comparing the relative effettiveneéi of

a Jarge number of drugs is to include as many drugs as \\

/

\

sample size will allow in each of a series of studies which ™~

uses identical entrance, treatment and outcome criteria. A

.

few authors have done a series of studies with hyperkinetic -

.

“qhildren, but usually entrance; treatment, fb”ﬁytcome criteria

have been modified in the process.
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While the available studies of drug treatment for
hyperkinesis are by, no neans identical with respect to
entrance, treatment or outcome criteria it iﬁ important to

. ~

3
examine the evidence they offer.

B i

In Table 15 p.%ﬁ, I have summarized all clinical trials

1

of methylphenidate which I was aware of at the time this thesis

was written. These studies were located through the heading
14

-

of "Hyperkinesis" in Index’ Medicus, or Psychological Abstracts,

or through thée bibliographies of articles located via the—

previous two sources. Studies which were not available in

, »
journals were not sought (e.g. unpublished papers, papers

delivered at confe%epces, or dissertations). Eighteen of the
20 studies in Table 15 were overlooked or unavailable at the
time of Millichaps (1973) review. Studies were selected for
inclusio@_in Table 15 if th;y met the following cgiteria :
z;La11 ox some of the subjects in the study‘wére described by

the authors as hypérkinetic'or hyperactive children;,
I .. ”?

> ~

2) the effectiveness of methylphenidate treatment was directly

compared to that of placebo or other active drugs used in the

bRy

same trial; and 3) gquantitative.data on treatment outcome were

pPresented, ,
" B . ’ .
Criterionl), that all or some of the subjects were

described as hyperkinetic, permits inclusion offa fairly
heterogeneous sample. This cg;tgrinywas not made more
stringent because there is no standard diagnostic criterion for

hype'rkinesis .in widespread use. Criter®nl) -excludef studies
- \ : /
N i

. ~ w4
which might have includéd hyperkinetic children but dId mot
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80 épecify, as in st§§ies of "emotionally disturbéd"
children (Connerg & Eisenberg, 1963; Conners, Eisenberg &
Sharpe 1964X 6} delinquent c¢hildren (Conners, Kramer, .
Rothschild & Schwartz, 197%). Exceptiqﬁg to this criterion
were made only for Conners (1971la, and 1972) studies of MBD
children. Although Conners uqfortunatgly did not specify how
many, i1f any, subjects were hyperkinetic, these studies are
included on the grounds that 80 many c¢hildren currently ?iven

.

diagnoses of MBD are hyperkinetic. .
Criterion 2), aboge excluded studies which comp;red

ﬁethylphenidate treagpeht to pre-treatment data only as in:
Lytton and Rnobel (1959), Knobel (1959), Knobel (1962)%
Knobel, Wolman 9nd~Mason (1959); Nichamin and Comly (1964),
and Hoféﬁa¢, Engelhardt, Margolis, Polizos, Waizer and
Rogenfeld Y1974). A single report inéluded in Table 15
partially violates criterion 2) that is the rxeport by Weiss,‘
dyiqde, Douglas, Werry anﬁ Sykes (1971) which compares the

results oé three trialsﬁeach of w@ich includes a siﬁgl; active

drug and a placebp. Because the trials were done in the

same settyng; using‘thejéam; study design, entrance criterija

N

and some of the same outcome measures, one can with certain
.reservations compare the results.
Criterion 3) excluded articles which provided no

data but made editorial remarks about. the effectiveness of

methylphenidate. No exceptipns were made to criterion 3).
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Table 15 s displayeda as follows. The first

column gives the author(s) and date of publication for
studies which include: A) only hyperactive children according
to the author(s), B) some hyperactive children according to
the author(s). The second column shows.study design
features including: 1) the number of subjects, and for studies
in which not all subjects were hyperkinetic, the number which

were hyperkinetic if noted in the article;y 2) whether subjects

were randomly (R) assigned to treatments, and whether the same

subjects were crossed-ove£ (C) to alternate treatments
(which is advantageous in that it reduces the variance between
treatment groups); and 3) whether the outcome Teasures were
designed to be double-blind (DB) with neither the treated nor
the treater(s) being told wﬁicﬁ of the alternative treatments
is being administered.

The third column in Table 15 re;roducea information
on the Arugs tested and the dgily maintenance doses
preécribed (after a variable ngmher of days in grédually
building to the &aintenance dose). The fourth column shows

all outcomes which were'signifiéantly different among the

treatment conditions tested, and notes in addition where no

!
?

significant differences were observed between conditions.
Outcome measures are identified by the type of behaviour(s)
being rated, e.g. activity levél: and the name or

abbreviation for the test instrument is given in parentheses

(e.g. stabilimetric cushion) if it is available. Only
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significant treatment effects are listed, that is’
additional significant age effects, or test order effects
on outcome are not recorded in Table 15 becaﬁse its primary
purpose is to summarize the available information on the

egfectiveness of methylphenidate treatment relative to other

o

4
treatments. Most of the studies in Table 15 includedgsome

-+

outcome measures which did not show significant differgences
between t;eatments. _These outcome measures are not
individually listed in Table 15 because of space constraints,
but information aboﬁt them is provided later.

The studies listed ih Table 15 are above average
in design. Most met a mafority qf the 10 previously
itemized standards forigood research design. 1In particular,
most used ‘random assignment to treatmené and attempted to
have double-blind assessment of outcomes by not overtly
informing the treaged or the treaters which medication a
child was getting. It should be pointed out however that
side~effects of active drués'may exp?se ﬁhe type of treatment
being'administered. Weilss, Miﬂde,‘Douglas, Wexrxry and Sykes
(1971) found that psychiatrigts-dorregtly guessed which
patients were on active drugs (méthylphénﬁdatg, chlo}promazine
orkdéxtroamphetamine) and which were on placebo for 100% and
80 to 90% of cases respectiveli; éhus destroying the intended
doub&e-blinﬁ design. ‘

It is conceivable that a drug with no true benefits

«but with fairly obvious side-effects would be rated as having

.
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P

*significant therapeutic benefit in a clinical trial. Imagine ﬁ
that such a drug, X, is being compared to a placebo.
Clinician$®believe that drug X works, andlthey can tell which ;
patients are -taking drug X by its side-effects. They may .
pass on theilr expectations of therapeutic benefit to patients .
taking drug X who in turn may alter their own eipectations
and in fact their owp outcomes and/or an obgserver's notation
of their outcomes. 1In short it may be necessary to have
placebos which mimic active drugs in appearance, taste and
side-effects if one really wants to make a double-blind
comparison of therapeutic outcomes. With respect to the studies
in Table 15, the .double-blind designs were probably not "undone"
by drug side-~effects in most cases because ﬁost of the studies
used a much lower dose than was being tested by Weiss et al.
in 1971, and side-effects are thus less appa¥ent.

The results of the studies in Table 15 are
quite consistent# Looking at all of the studies, including
those with exclusively hyperkinetic subjects (S;ction A)
‘and those with some hyperkinetic.sﬁbjects (Section4§), we
find that in virtually ail‘instanées'wghre significant

. differences in therapeutic ocutcomes were_founa between
treatment condifions, it was methylphenidate which was

superior to: no drug (pre-test), placebo, or other active :

AR I L e

drugs including thioridazine, chlorpramaéine (Tranquilizers},

caffeine, and dextroamphetamine (stimulants). Therapeutic

’

P T N
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outcomes included a wide variety of measures such as: global
ratings by clinicians, parents and teachers; behavioural
cgéckliats; cognitive tests; motor testsy visual-motor tests;
and verbal tests. (some of the measures may be included in
more than one of these broad categories.)

Information from the studies in‘Table 15 has been
organized somewhat differegtly and presented in :
A) Table®16, on pages 95-8, to show the effectiveness of
methylphenidate in comparison to placebo,
and
B) Table 17, on pagesloz;4 r to show the eff?ctiveness of

methylphenidate in éjii7Qison to other active drugs used

)
for hyperkinesis,

In both table eJﬁgformation is organized to show:

4
1. the meafures on which methylphenidate was significantly

I3

better (M>)
2. the measures on which mefhylphenidate and the alternative
i conmpound did not differ significantly (M=)
3. the measures on which methylphenidate was significantly
pdore@ }M<). .

Table 16 lists 51 different types of global,
behaviOﬁzaﬁh/mptor, visua1~motor, verbal and cognitive measures
on which methylphénidate and plaégﬁo have diQfered
significantly (p«<.05) in therapeutic eff;ctivenesé in at least
one of the diuq studies of hyﬁgrkines;s reviewed for this
thésis and gfgviously_summarized in Tab}e 151 The evidence
indicatds that methylphenidﬁte is significantly superior to

-

placebo for hyperkinesis on virtually all of these measures.
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TABLE 16: THE EFFECTIVENESS OF METHYLPHENIDATE VERSUS
T PLACEBO FOR HYPERKINESIS:
MEASURES ON WHICH METHYLPHENIDATE (M) AND
PLACEBO (P) HAVE DIFFERED SIGNIFICANTLY IN
' EFFECTIVENESS

Number of studies
in which measure

included and_:
M>P [MxP |M<P*

GLOBAL MEASURES
hd
¥, Clinician's ratings 1l 0 0
2. Parent's ratings 1 0 0
3. Teachers ratings 3 ¢] 0
BEHAVIOURAL MEASURES
4. Aggressiveness (Conners Teacher-factor I) 2 0] 0
5. (factor on Clyde Mood Scale) 1 ) o [
6. Hyperactivity (Werry-Weiss-Peters) 1 0 0
7. {Conners Teacher - factor 1IV) 2 o 0
8. {(Werry-Weiss-Peters) 1 0 0
9. Total symptoms (Peterson-Quay) 1 1 0
10. (unnamed teacher checklist) 1 0 0
11. (Conners Teacher & Werry-Weiss—-Peters) 1 0 o]
12, {Conners Parent-Teacher) 1 0 0
13. (Conners Teacher) / 1 o 0
14. On-~task behaviour (counting specified 11 0 0
behaviours) :
15. Pupil-initiated contacts with teacher 1 0 0
(counted) ’
1l6. Punishment reduction (igolation) 11 0 0
" MOTOR TESTS
17. Fine-motor coordination (Reitan holes & 2 0 o
maze) -
18. Motor development (Lincoln Oseretsky) 1l o] 0
19. Redundant motor responses 1 0 0
20. Faster reaction time (delayed reaction 1 0 0

time task)

*M>P means methylphenidate was significantly (p<.05) better
than placebo

M=P means methylphenidate and placedo were not significantly
different '

M<P means methylphenidate was significantly (p<.05) poorer
than placebo . .

The references for each measure are listed at the end of this table.
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TABLE 16 continued :

MOTOR TESTS cont,

21. (Choice reaction time task) .-

22, (Sternberqg)

23. Less impulsive reaction time (Matching
+ Familiar Figures) ‘

24. Redyced seat movement (stabilimetric
cushion)

25. Reduced motor activity (wrist actometer)

VISUAL-MOTOR TESTS

26, Visual-motor segquencing (I.T.P.A.)

27, Visual-motor perception (Bender Gestalt)
28. Perceptual quotient (Frostig)

29. Figure growmd perception (Frostig II)

VERBAL TESTS

30. Productivity (incomplete utterances)
31. Total words

32. Speech responses

33. Verbal fluency

34. Oral-reading (Durrell)

COGNITIVE MEASURES

35. Full scale IQ (WISC)
36. Verbal 1Q (WISC)

37. Performance IQ (WISC)
38, 1Q équivalent (DFfAw-A-Man)
39. pDigit span (WISC)

40. Object assembly (W1SC)
41. sSimilarities (WISC)

42. Silent memory (Durrell)
43, Spelling (Durrell)

44. Porteus Mazes

45. Discrimination task

ATTENTION TESTS
Scored by # correct or by type of error

46. (Matching familiar Figures)
47. (Sserxrial reaction Task)
48, \fContinuous rerformance Tast)

49. (Sternberg)

50 (Colour distraction test)

51. (Speech discrimination in background
noise)

M>P M =P M<Pp
1 0 0
1l 0 0
1l 0 0
2 0 0
0 1 h |
1 0 0
1l 4 0
1 by 0
1l 1 0
1 0 0
1 0] 0
1 0 0
1 0 0
1l 0 0
2 1 0
2 1 0
1 0 0
3 1l 0
1l 0 0
1 0 0
1l 0 0
1 Q 0
1l 0 0
2 0 0
1 0 0
2 0 4]
1 0 0
4 0 0
1 0 0
1 0 0
1 0 0
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TABLE l1l6a‘: ALL SOURCES: AND SAMPLE SIZES
FOR CONFLICTING FINDINGS
MEASURE ] N of | N of ] SOURCE M=P and, where
# SQURCE M~P Study {Studyjnoted, M<P
1. Eisenberg et al.
1965
2. | Weigs et al. 1971
3. Eisenbexrg et al.
1965
Sleator & von -
Newman 1974 \
Sprague et al.
1970
4. Garfinkel, 1974
S. Winsberg et al.
1974
Eisenberg et al.
1965
6. Weiss et al. 1971
7. Garfinkel, 1974
) Winsberg et al.
— 1974 »
8. Knights & Hinton }
1969
9. Weiss et al. 1971 51 40 \ Knights & Hinton, 1969
10. Satterfield et al. i
1972 ‘
11. Garfinkel, 1974
12, Sleator & von
Newman, 1974
13. Conners 1972
14. Sprague et al. ~
1970
15. " ” n
16. " " ] e «
17. Garfinkel, 1974 -
Knights & Hinton
1969
18. Weiss et al. 1971, )
i19. Cohen et al. 1971
20, Cohen et al, 1971
21, Sykes et aY. 1972
22. Sprague et al.
) 1970
23. Campbell et al.
1971 )
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TABLE 16a continued:
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, B
MEASURE N of | N of] SOURCE M=P and where
#  SOURCE M>P 4 Study [Study| noted, M<P
24. Christensen & Sprague
1973
Sprague et al. 1970
25. ' 30 Millichap et al. 1968
14 Millichap & Boldrey
1967 forxr M<p
26, Weiss et al. 1971 |
27. Conners, 1972 75 30 Millichap et al. 1968
51 Weiss et alx 1971
‘ 8 |Garfinkel 1\ 1974
40 Knights & Hinton 1969
28, Conners, 1972 ° 75 30 Millichap et al. 1968
29, Millichap et al. 1968 30 8 Garfinkel 1974
30. Creager & van Riper \
1967 “ )
31. " n " N R
32, n n " ] &
33. Conners 1972
34. Weiss et al, 1971
35. Weiss et al. 1971 51 40 Knights & Hinton 1969 _
Connexs, 1972
36. Weiss et al. 1971 51 40 Knights & Hinton 1969
Conners, 1972
37. Knights & Hinton 1969 ! C
38. Millichap et al. 1968 30 51 Weilss et al. 1971 .
Conners, 1971 a’ 69
Conners, 1972 75
39. Conners, 1972 .
40. Conners, 1972 .
41. Conners, 1972
42, Weisgs et al. 1971
43, Weiss et al. 1971
'Y Eisenberg et al. 1965 . -
Conners, 1972
45. Eisenberg et d4l1l. 1965 .
46. Campbell et al. 1971
Garfinkel, 1974
47. Sykes et al. 1972
48. Sykes et al. 1971
Weiss et al. 1971
. Sykes et al. 1972
Conners, 1972
49. Sprague et al. 1970 ¢/
50. Campbell et al 1971
51. Conners, 1972

———m e e e e
€

D
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In those instances where methylphenidate was signifi-

cantly superior to placebo on a particular measure in one study

but not in another, the latter study had a smaller sample size.

This is shown in Table 16a, apd indicateg

that the failure to detect a significant difference betwe

en

methylphenidate and placebo on the measures in guestion might

be explained simply by the smaller sample size.

There is one measure (# 25) on which methylphenidate

did significantly more éoorly than placebo in one study.

However, there is a later study by the same lead author,

Ny
over a longer period, with a larger sample, in which

methylphenidate and placgbo did not differ significantly

. ‘
though the trend favoured methylphen@date.
*~,

i

which offer seemingly conflicting evidence. Measures 21-
indicate that methylphenidate groups had significantly
faster responses ;n test situations than placebo groups.
one of the thfee_studies involved reported accuracy on th
test given, and in this study accuracy was significagtly
better with methylphenidate (Sprague et al., 1970).

However all three studies interpreted the faster response

an lmprovement in performance. In contrast, measure 24

' 7 . ~
There is one ‘additional set of measures '(#21-24)

done

‘i\

23

Only

e

s as

indicates that the methylphenidate group had significantly

slower responses than the placebo group. The slower less

impulsive responses and the significantly better accuracy
Fad

ratings on the Matching Familiar Figures test are interpreted

as improved performance in this study (Campbell et al., 1971).
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The apparent conflict over the effects of methylphenidate oQ
reaction time could be resolved by ajﬁuming that methylphenidate
is better than placebo in allowing a hyperkinetic child to
regulate reaction time in whichever way (faster or slower) 1is
appropriate for the task at hand.

For every meésure in’ Table 16, the total available
evidence/favours the superiority of methylphenidate over
Placebo. The findihgs of methylphenidate's superioxrity to /
pPlacebo (M>P column in Table 16) come from 17 separate studies
with a total of 573 subjects. .(It may be that some of the .
same sgbjects were ﬁéed by some authors in fepeated studies
but this is not so stated in_their publications.) All of
these 217 studies employed double-blind techniques for
administering treatment and assessing outcome. Eight used a ‘J
randomized-crossover study ‘design, most of the others state
that u« wandomized design was used. As a group these studies
are relatively strong in research design; and they provide
extensive, consistent evidence for the superiority of
methylphenidate over flacebo in-the treatment of hyperkinesis.
This conclusion peitains to the therapeutic outcomes at the *
end of a period ranging from several days to several weeks of
methylph;nidate'or Placebo treatment. We do not know howi -
the lonéer term outcomes compare, However with the évidence

currently available, I personally would consider it unethical

to treat any hyperkinetic child with placebo on a iong term

3

s ' . ~\
basis in order to make such a comparison.

i
/
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We turn now to those studies in which méthylphenidate
has been compared to othexr active drugs used in the treatment
4

of hyperkinesis. Table 17 pp.102-4 summarizes the results

of these studies;

’ éhe studies in Table 17 suggest the following
conclusions regarding the effectiveﬁess of methylphenidate
Yersus other active drugs tested for hyperkinetic children
in the specified doses:

1. Methylphenidate is significantly better than thioridazine
,(a tranquilizer) for some important dimensions of
behaviour but no different for others.

2, Methylphenidate appears to be better than chlorpromazine
( a tranquilizexr) but the direct evidénce isfscanty.

3. Methylphenidate does not appear to be any different from
resexpine (a tranqailizer) according to a 1958 study
on 108 subjects ranging in age from 4 to 33 years and
xanging in diggnosis from hyperactive (N=26) to
witg%rawn (N=19). The mix of age and diagnoses in this
study might have masked the fact that in relgtively
homogeneous diagnostic and age groups one might observe
differential effects of the two drugs tested.

4. Methylphenidate significantly increases motor activity'
(up 74%), while phenobarbital (down 10%) does not,
according to Millichap and Boldrey's (1967) study.

Contrary evidence regarding the effects of methylphenidate

on motor activity was collected in a later study by

L Smse ae i arlahon et AN
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TABLE 17: THE EFFECTIVENESS OF METHYLPHENIDATE VERSUS
OTHER ACTIVE DRUGS FOR HYPERKINEFSIS
\ , . SOURCE
*EM > M= M<

1. THIORIDAZINE .75-1.0mg/kg/day vs.

M .25-,.35mg/kg/day on:

Quality of day (teacher's rating) Sprague

On-~task behaviour . et.al.

Accuracy (Sternbexg) 1970

Reaction time (Sternbergqg) n

Reduced activity (stabilimetric "

cushion)
Teacher initiated contact "
8 Behavioural measures ¥ Sprague
et al.
1970

2. CHLORPROMAZINE 800mg/day-max. VS. i

M. 200mg/day-max. on:

Full scale IQ (WISC) Weiss*

Verbal IQ (WISC) et al

f 1971

3. RESERPINE x = .75mg/day vs.

M 20-40mg/day on:

Verbal IQ Zimmerman

Performance quotient , & Bergeme.

Clinical rating 1958
4. PHENOBARBITAL 2.5mg/kg/day vs.

M .25-5mg/kg/day on : )

Motor activity (wrist actometer) Millichap

~~ up with M, down with Ph. & Boldrey

1967

* M and Chl. not compared directly, however M>P and
Chl. = P on these two measures

+ **M> Methylphenidate significantly better (p<.05)
M=* Methylphenidate not significantly different (p<.05)
M< Methylphenidate significantly paorer (p<.05)

. |

/



TABLE 17: continued

5.

A

CAFFEINE 160mg/day vs.

M 20mg/day on: :

Total behaviour symptoms N

(Cenners & Werry - Weiss)

Aggressivity (Conners Teacher-
factor 1)

Hyperactivity (Connexrs Teacher-
factor 1IV)

Decrease in Errors (Kagan M.F.F.)

Inattentiveness (Conners Teacher-
factor II)

Anxiety (Conners Teacher-

factor III)
Sociabllity (Conners Teacher-
factor V)
visual- motor Perception (Bender
Gestalt)
Visual perceptlon .(Frostig II & 1IV)
Motor coordination and steadiness
(Reitan maze & holes)

CAFFEINE 200-300mg/day vs. M

unknown se on:

Behavio&gf;ating by teacher

DEXTROAMPHETAMINE 15mg/day vs.

M 30mg/day on:

Arithmetic (W1iscC)

Similarities [WISC)

Full scale IQ/%WISC)

Verbal IQ (WISC)

Digit span (WIsC)

Object assembly (WISC)

Perceptual quotient (Frostig) g

Verbal  fluyency

Teacher symptom ratings (Conners)

Visual-motor perception (Bender j
Gestalt) A

Embedded Figures test |

Maze solving & motor control /
(Porteus Mazes) ‘ /

Auditory attending (Speech- /
Noise test) /

Visual attending (Conthuous
Vigilance test) /

Scholastic achievement (WRAT)

103

SOURCE
*kM > ; M= M <
Gar finkel
1974
"
" 3
"
Garfinkel
1974
L] "
"
n
”
"
Schnack-
enberg
1973
Conners
1972
Conners
11972
"
1]
"
P n
"
n
k1]
"
"




TABLE 17: continued
Y
i
6. DEXTROAMPHETAMINE continued

Rote learning
10 equivalent (Draw-A-Man)

t
Social Maturity (Draw-A-Man)

DEXTROAMPHETAMINE 10mg/day vs.

M 30mg/day on:

Clinicians rating of
improvement L«

»

DEXTROAMPHETAMINE 20mg/day vs.

M 30mg/day on:

Hyperactivity (Conners Teacher-
factor 1IV)

Aggressiveness (Conners Teacher-

factor 1I)

104

SOURCE

*AM >

M=

Inattentiveness (Conners Teacher-

factor II)

Conners
1972
1971 a
Conners
1971 a

Eisenberg
et al,
1965

Winsberg
et al
1974

oy
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Millichap et al. (1968) using an actometex, and in other
studies using stabilimetric cushions‘iSprague et al. 1970;
Christensen & Sprague 1973).

5. Methylphenidate is significantly bettgr than caffeine
(both stimulants) for some important dimensions of
behaviour but no different for others. It wou%d be
useful to find out if higher doses of caffeine would
produce therapeué&c ouécomes which were equivalent to
methylphenidate ana side~effects which were less
problematic.

6, Methylphenid;ge treatment does not appear to be any
different than dextroamphetamine‘treatment (both stimulants)
according to 20 diféerent measures of therapeutic outcome.
Por two measures, the WISC arithmetic and similarities
subtests (WISC = Weschler Intelligence Scale for
Children), methylphenidate seems to be significantly
better than dextroampheﬁamine.

Thus the evidence to date is that in the dosa?es
tested methylphenidate is equal or superior to every compound
to which ip has been directly compgred in the treatment of A
hyperkinetic children. There are numerous drugs'to which
éethylphenidafe has not been directly compared. One could
préceed to ma%e indirect comp;¥isons between methylphenidate
and further Aétive drugs by‘assuming that methylphenidate (M) ﬁ

|
and dextroanphetamine (D) are equivalent in therapeutic

effectiveness, and therefore those drugs (X) which are

—
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inferior to dextroamphetamine would also be inferior to
methz&ghenidate. In other words, if M is equivalent to D,
and D is ibetter than X, then M is better than X. A review of
studies .in which dextroamphetamine has been directly compared
to othexr active drugs has not been undergaken for this
thesis, The review which has been presented here provides
eyidence which indicates that methylphenidate is equal or
superior in therapeutic effectiveness to every compound to
which it has been directly compared in the treatment of
hyperkinesis. These compounds include: placebo, thioridazine,
chlorpromazine, reserpine, phenobarbital, caffeine, and
dextroamphetamine.

The reason for methylphegidate's theragiitic effective~
nesg is not  -fully understood. Information and speculation
about its modefof action in the body will not be elaborated
here. However it is worth noting one simple ¥yet plausible
explanation for its apparent effect on many measures of
therﬁpeutic outcome. Methylphenidate as a c¢central nervous
system stimuldnt seems to increéase hyperkinetic .children's
attention span as coffee seems to do for many of us. With
improved attention, a hyperkinetic child may perform
better on numerous cognitive tés£s, and may in addition
exhibit fewer frenetic transitions ?rom one activity to
another (hyperactiy@}y), thus accomplishing more‘oﬁ the few

activities at hand. This in turn prompts parents and

teachers to rate the hyperkinetic child's behaviour as improved.

- —gh

-
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This ralses :;:\guestion of whether or not children
considered normal would show similar improvements in
cognitive function and behaviour if they took methylphén -
idate. Perhaps on standardized tests such as the WISC,
normal children would show greater improvement in
per formance with methylphenidate than with placebo, as
hyperkinitic children do (and as I suspect adults may do

1 ‘
given methylphenidate or caffeine rather than placebo). The
behavioural rétinqs of normal children might not improve
significantly with methylphenidate since they are already
in the broad band of acceptable behaviour. While hypex-
kinetic and normal children might show similar improvements
(particularly in test performance) with methylphenddate,
this would not affect my own personal judgement that
hyperkinetic children show sufficient deficits to warrant
the treatmeqt while normal children do not.

If in fact tﬁe evidence is so good that
methylphenidate works as well or better than placebo or
nither active drugs to which it has®°been compared in the
treatment of hyperkinesiﬁ, why should we perform any
research on alternative treatments for hyperkinesis? There
are séveral reasons. '

First ., some hiperkinetic children treated with
methyléhenidate ma§ improve to a "statistically significant"

degree and yet still exhibit major deficits (Conrad, Dworkin,

Shai, Tobiessen 1971, p.517) which call for more complete



108

or effective modes of treatment.

In addition, a substantial proporxtion 9fﬂ
hyperkinetic children do not seem to respond éo stimulants.
That proportion varies in different studies from about 10%
(Knobel, 1962) to 22% (Sleator and von Neumpan, 1974). The
Proportion of non-responders may be affected by the type of
child included in the study, the method of judgPhg non-
response, or it may simply be an estimate of the proportion
of subjects who have not actually taken enough medication
for therapeutic effects —-- whether by failure of physicians
to prescribe adequate dosage, or by failure of parents to
administer the medication. (One survey of the literature
indicates that this rate of non-response is consistent
with the rates of non—cogpliance with prescribed medications
.,among children and adults (Haynes, in press)).

At any rate this points up the need to measure
compliance with methylphenidate medication so that we can find

Pl

out i; non-responders are non—coﬁplieré or compliers for whom

the prescribed methylphenidate treatment is not effective,
There is a further group of hypérkinetic children

who are rated as worse after gdministr;tion of methylphenidate

(satterfield, 1973). "It is conceivablé‘that this is a result

of random variationg in‘ratings among those who have not

'taken the prescribed medication. Measures of compliance in

trials of methylphenidate would tell us if this is the case

or if in fact some medication compliexs db get significantly

N
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worse. .

For those hyperkinetic children who respond to
methylphenidate, but still have major problems, for the
medication taking non-responders, and for the medication
taking adverse responders, we need to develop and evaluate
further methods of treatment.

Another issue, which is"relevant to the consideration
of alternative treatments for hyperkinesis, is the fact that
methylphenidate may produce significant side-effepts.

The Compendium of Pharmaceutical and Specialties
(1974, p.431) lists the following possible side-effects:
nervousness, insomnia, hypersensitivity ;eactions, anorexia,
nausea, dizziness; palpitations, headache, dysginesia,
drowsiness, skin rash, blood pressure changes, pulse changes,
tachycardia, angina, cardia arrhythmia, abdom;nal pain,
weight loss, overt psychotic behaviour and psychic dependence.
Of course these side-effects do not occur in all patients, and
in the few cases where side-effects are an obvious problem,
medication can be terminated. Within those studies in Table
15 whiéh reported on side—effecfsd side-effects usually
occurred in a minority of patients agd were mitigated -
somewhat by altering dosage or time of administration. In
a few instances medication was terminated because of severe
side-effects. ‘

There are three specific reports of side-effects

worth discussing further.

e AT B 1Tt o B i R . owa
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Knights and Hinton (1969, p.649) in their

randomized trial found side-effects on weight, blood
pressure and heart rate after 6 weeks of methylphenidate
treatment (see Table 18, p.1l11l). The effect of .
methylphenidate in increasing heart rate was sigpificantly
greater than placebo, while the effects on‘lncreasing
diastolie blood pressure and on decreasing weight approached

\
sta&&stical significance for methylphenidate compared to

{

Safer and Allen (1973) surveyed the changes in

placebo.

height and weight over several years for hyperkinetic children
taking either methylphenidate, or dextroamphetamine, or no
medication because of parental resistance (non-random
assignment). Information has been abstracted from that study

andfpresenteg in Table 18, "The difference between the group

-~

means showed the following statistically significant results.
For percentile weight loss, dextroamphetamine produced

greater loss than any other group, and both the high doses

and the entire Mmethylphenidate group showed greater losses
Y N

-

than controls. For percentile height, the high dose of

methylphenidate and dextroéhphetamine did not significantly

differ,‘and both showed greater losses than controls. The low

dése of methylphenidate shoyéé no significant differences from

controls {underline mine/." ’
’?
3"’\

—
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TABLE 18: SOME SIDE-EFFECTS OF STIMULANT MEDICATION

A. Side-effects of medication taken for 6 weeks on:

111

Heart Rate
(beats/min)

~S
Weight Diastolic BP
(lbs)ff (mm)
Methylphenidate 40mg/day -1.5 +1.9
Placebo + .4 -2.7
p <.10 P <.10

Adapted from Knights and Hinton 1969, p.649

+15.6
+ .9

p<.01

B. _Side—effects of medication taken ‘during about 3 years on:

¢

Percentile
Weight

Initial Flnal Change Initial

Percentile®
Height

Final Change

Dextroamphetamine 68.8 48.4 ~20.4"

Methylphenidate 49.0 42.6 - 6.4

- high dose -10.0
>20mg/day

- low dose - 2.7
<20mg/day

Drug-refused controls 46.1 52.9 + 6.8

Adapted from Safer and Allen 1973, pp.661-662

51.9 -13.5
41.9 - 5.2
- 9.4
- 1-0
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Reinforcing these findings on side-effects, 1is
[}
Conners (1972, pp.703-704) randomized trial in which
methylphenidate and dextrocamphetamine reportedly produced

significantly more insomnia and anorexia than placebo, and in

-

which dextroamphetamine (max. 15 mg/day) produced

significartly more of these side-effects than methylphenidate

»

{max. 30 mg/day).
Because of such side-effects some clinicians are

reluctant to use any stimulant medications for children,

Others choose to usé methylphenidate because of its
demonstrated effectiveness and because of its apparently lower
rate of side-effects. These clinicians may argue that the

repurcussions of hyperkinesis on social interactions and on

school performance are more damaging than the side-effects of

methylphenidate. Other clinicians advi'se conjoint use of

stimulants and non-drug therapies to give the hyperkinetic
child thes/opportunity for maximal therapeutic bepefits.

In the next section are reviewed all available
studies of non-drug treatments for hyperkinesis

which met criterxia equivalent to those used in selecting

studies of methylphenidate for review.
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2,6.3. Non-Drug Treatments

Studies of non-drug therapy for hyperkinesis seem to
be less common than drug studies. The same technique was
used to locate both types of studies. That is, appropriate
articles were identified through the heading of "Hyperkinesis"
in -Index Medicus and Psychological Abstracts, ;r through
the bibliographies of articles so located. Unpublished
studies J;re not sought. Twenty studies meeting the criteria
specified earlier were located for the review of the
literature on methylphenidate. Many studies of other drugs
for hyperkinesis would have met comparable criteria. In
contrast, only 19 studies which met specified criteria were
located for this review of the entire non-drug treatment
literature. I suspect that the proportion of (located
studies/existing studies) is higher for the drug review th;;
for the non-~drug review. However I believe that the number
of existing sgudies which would meet the study-selection-
criteria is higher in the drug literature than in the non-
drug literature. Studies from the non-drug review appear in
Table  19. )

The criteria for seléction of non-drug studies for
hyperkinesis were equivalent to those used in selecting
studies of methylphenidate:

1) all or some of-the subjects in the study were déscribed
by the authors as hyperkinetic ox hyperactive children,

2) the effectiveness of a non-drug treatment was directly

‘compared to that of placebo or other active treatment(s) used

p——
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in the same trial,

3) quantitative data on treatment outcomes were presented,
4) the study sample was not drawn exclusively from a group
of mentally retarded children. (This criterionwas not
specifically used to select studies for the drug review, and
the rationale for its use here will be explained.) .
According to criterionone for selecting studies
for review, subjects had to be descri?ed as hyperkinetic or
h?peractive. In both the drug (Table 15) and non-drug
review (Table 19), studies of MBD children were included
even if the author did not specify the number of children
with and without hyperactivity. In addition, a few studies
were included in the non~drug review in which children were
described as overactive, distractible, séldom stays in seat
etc. I felt such children could be considered hyperkinetie¢
though they were not identified by that te#d in the
publications in question. (Similar studies would have been
eligible for the .-drug review had they come to my attention.)
Studie; are lis;ed in section B of Table 19 if:
a) children weré described as being overactive, distractible
etc., but were not termed hypérkinetib or hyperactive; b)
children were stated to have MBD, and it was not stated whether
they were or were not hyperkingtic or ¢J) somé children in the

study wea%_stdted to be hyperkinetic or hyperactive while

others were not. Column two in the table differentiates these
N MV

three types of studies with one of the following notations after

the number of subjects: a) Ovér; b) MBD; c) Some Hyp.

AR W o (] RN et
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The use of study-selection criterion two regarding
the comparison of a non-drug treatment to placebo or other
active treatment(s) merits some discussion. In the drug
review, the identificatign of a placebo treatment and an
active treatment was straightforward. It was simple to
exclude studies from review which had neither placebo nor

a second active treatment but merely a pre-post comparison of
methylphenidate treated children. This is more problematic
in non-drug studies. If for example, a study compared a
"conventional" method of disciplining children to the same
teacher's newly introduced method, this could be considered
merely a pre-post gomparison, or it could be considered a
within subject comparison of two active treatments. Some
studies include a reversal to the pre-treatment condition
for a pre-post—-reversal comparison which gives one more
confidence in the results. Both types of studies are
included in Table 19 and notéﬁ as PP. (pre-post) or gPR.
(pre-post-reversal):
(g~

The third study-selection=-criterion regarding
quantitative measures of treatment outcome had no excepéions
in the drug or non-drug review. That is, reyiéw articles or
edit&?ials extolling the virtues of a particular therapy
were hgt included (though they were used to locate relevant <i
studies).

The fourth study-selection criterin exc}uded studies

which had only mentally retarded subjects. While this

e R iy e e
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criterion was not used to exclude studies froﬂ the drug
review, it appears that none of the drug studies in Table 15
had a sample drawn exclusively from a group of mentally
retarded children. Most (12 out of 20) studies in Table 15
reported that none of their samples were mentally retarded

or had an IQ less than 80. Five studies do not specify the
IQ range present (Christensen & Sprague, 1973; Millichap &
Boldrey, 1967; Schackenberg, 1973; Sleator & von Neuman, 1974;
Sprague et al., 1970). However of these five, two give the
mean IQ, which was 94.25 in one study (Christensen & Spragque,
1973) and 98.6 in another (Sprague et al., 1970) indicating
that some part of the sample had IQ's above 80. Three other
studies note the inclusion of some subjects who were mentally
retarded or had IQ's less than 80 at pre-test (Zimmerman &
Burgemeister, 1958; Millichap et al., 1968; winsberg et al.,
1974).

In an effort to make the subjects in the non-drug
treatment review similar to those in the drug treatment review,
I did not seek non-drug studies whose titles indicated that
they were conducted among retarded children, nor d4id I include
studies when I found from the text that they were conducted
among exclusively retarded subjects. Studies which had some
subjects with IQ's above 80 and some subjects with IQ's
below 80 were eligible for both the drug and non-drug review.
These criteria made decisions about inclusion or

exclusion of a study in the review quite obvious in most cases.
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One 3omewhat ambiguous case was a study by Hawkins, Peterson,
Schweid and Bijou (1966) of a single subject with Stanford
Binet IQ Scores of 72 and 80. It was included in the non-
drug review. Incidentally there may be numerous studies of
treZtment for hyperkinetic retarded children since
hyperactivity is reputedly a big problem among retarded
children. Furthermore the same treagments mayfbe appropriate

- )
fot¥ retarded children and non-retarded hyperkinetic children.
However studies of exclusively mentally retarded children
are not included in the non-drug review in an effort to try
to make the subjects in question similar to those included
in the drug review.

Only a few further comments about Table 19 are required.

Y
In evaluations of non-drug treatments it is impossible to
have a double-blind assessment. That is, both the treated
and th treater can observe what treatment is being
adminigtered. However it is possible and desirable to have
an independent assessment by someone or something (mechanical)
who i% uninformed about the exact nature of the study, its
M

subjects, treatments, or expected outcomes. The use or lack
of use of independent assessment of outcome is indicated in
column two in Tab{F 19 with the notation "independent®" or
"-" respectively.

In column‘four are listed treatment outcomes. If the
original authors analyzed treatment outcomes with statistical

Y

tests this is indicated with notations such as "A>B" meaning

o

-
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. treatment A was significant>& better than B (p¢.05), or

\

with phrases such as "no significant differences between
\ i

A and B". If statistical jtest(s) were not reported, the

outcomes are listed without such notation (e.g. attending

up 50% in A).

The non-drug studies listed in Table 19 are in
general not as good in thei; research design as the previous
group of drug studies reviewed. Three design features found
in almost every drug study reviewed are absent in many of
the non-drug studies. First, many of the non-drug studies
did not employ randem assignment of subjects to alternative
treatment. Some used only a pre-post comparison from an old
and a new treatment procedure. some did use a relatively
strong pre-post-reversal design in which a group of subjects goes
through a series of applications and withdrawals of a
particular treatment, in order to assess its effects. Of
course one can argue that the outcomes observed in this
fashion with a non-drug treatment are a placebo effect
generated by the expectations of those involved. It may
therefore bg preferable to compare two non-drug treatments or
a non~-drug and drug-treatment for which one can generate
equally good expectations or placebo effects. Thus any
observed differences can more readily be attributed to actual
differegces in the treatment p?gee;ures.

The second design feature which differed in the drug

and non-drug studies reviewed was the assessment of outcomes.
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Virtually all of the drug studies attigpted to achieve

8

l d
double-blind assessment of outcome¥. While this is impossible

in a non-drug study, since treater and treated can observe

the nature of the treatment admini;tered, it is possible to

have an independent assessment of non-drug treatment outcomes

in which the assessor does not know which child has received
which treiy"ment prior to assessment. Unfortunately the majority
(13/19) of -the non-drug studies reviewed failed to have
independent assessment of treatment outcomes. One can argue
then that the results may be biased by the assessor's
expect%}ions and hopes for demonstrating treatment
effectiveness. g

The third feature of the non-drug studies which
A
.

distinguishes them from the drug studies is the lack in six
of 19 non-drug studies of data analyses to determine if
observaed differences in treatment outcomes are statisticaglly
significant. Such analyses would enhance the stud4es; —_
however, as they stand there is at least enough dqta for a
reader to make his/her own judgemenE of whether the observed
differences in treatment ouzcome are modest, moderate or
dramatic. Thus the non-drug studies as a group have some
weaknesses which future researchers in this area should try
to avoid. Nevertheless we should take a l1ook at the results
of the non-drug studies. ! ’

C\\fmong the 19 studies in Table 19, 14 used some type

2 “ .
of behad}qur modification treatment which may be called

N

,
° \,/
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conditioning. Six studies (including one of the 14) tested

other non-drug treatments which ;ould not be called

conditioning. The aspects of these six studies which would
not be termed conditioning will be discussed first. All of
the outcomes assessed in these six studies are listed in

Table 20. The studies and their conclusions may be

summarized as follows:

1) Palkes et al. (1968) found that hyperkinetic children
randomly assigned to one session of training in verbally
reminding themselves to stop, look, listen and think
before answering, did significantly better on the

Porteus Maze qualitative and quantitative scores than

-y

. children randomly assigned to 'no training.

2) Wadjjorth (1971) in a pre-post comparisvn found that
overactive children improved significantly in
behaviour but not in their' rate of improvement in
reading after a special teacher consulted with the
children's regular teacher.

3) Scott (1970) with a very small sample (N=4) did not
make pair-wise comparisons of treatments, but he did find
a significant difference in the numbef of correct
responses to arithmetic problems among four situations:
open desk, open desk with music, 3-sided booth; 3~sided
booth witg music. Tpe open desk situation gave  the
onrest results, and for 3 of 4 children the opeﬁ\@esk

with music gave the best results.

~e

~
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TABLE 20: EVALUATION OF MISCELLANEOUS NON-DRUG
TREATMENTS FOR HYPERKINESIS

——

" SOURCE *

TREATMENTS AND OUTCOME MEASURES
T> T= T<

L. T= Self directed verbal

reminders to stop, look listen

and think before answering vs.

No reminders on :

-a) Porteus Maze qualitative Palkes et
scores al.

b) test gquotients . 1968

2. T= Cop¥ultation with teacher
vs. No consultation on:

a)Bébaviour rating by teacher Wadsworth ]
b) Rate of learning reading 1971 i

3. T= Open desks plus music P
~\during arithmetic

! sS. Open desks

vs, 3-sided booth

vs. 3~-sided ‘booth plus music on: ¢

a) # correct in arithmetic Scott

1970

4. T= Psychotherapy for parents
and child
vs. Psychotherapy & placebo
vs, Psychothexapy &
perphenazine on:
a) Global rating of improvement Eisenberg
by climician >~ et al. §
1961 ‘

R PN a— _‘an

e =

* T means treatment T was sighificantly better (p<.0S5)' than
the alternative.
T= means treatment T and the alternative were not
significantly different.
T < means treatment T was significantly poorer (p=x.05) than
the alternative.
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continued :
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TREATMENT & OUTCOME MEASURES

SOURCE ?

1Y

T= Counselling for parents plus

perceptual-motor training &

stimulant drugs for child vs.

stimulant drugs for child on:

a)Bender~Gestalt

b)Parent rating of child's
improvement

c)Teacher rating of child's
improvement

d)Pediatrician's rating of
child's improvement

T= Perceptual-cognitive-motor

tutoxring plus placebo vs.

No tutoring plus placebo on:

a)WISC information

b) 33 measures of behavioural,
cognitive, perceptual &
motor function '

T= Perceptual-cognitive-motor
tutoring plus dextroamphetamine
vs. No tutoring plus
dextroamphetamine on:
a )Behaviour rating by teacher
b) 33 measures of behavioural,
cognitive, perceptual &
motor function

Conrad

Conrad

f

Friedman'
et al.
1973

Conrad
1971 on
33
measures

Conrad
1971 on
33
measures
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4) Eisenberg et al., (1961) found no significant
differences in global ratings of improvement among
hyperkinetic children randomly assigned to
psychotherapy for parents and child, psychotherapy plus
placebo, or psychotherapy plus perphenazine.

S;veral very prominent authors in this field
(Lipman, 1973, p.l;: Weiss, Werry, Minde, Douglas & Sykes,(\
1968, p.145; Wender, 1971, p.120; Werry, 1968a, p.592) have
made statements, based on the studies of Eisenberg et al.
(1961, 1965), which suggest that psychotherapy is relatively
unfruitful for hyperkinetic children. This may be so; it is
possible that these authors have drawn their-conclusions from
ﬁg?lished materials and from oral presentations they have
heard by Eisenberg. However it seems to me that such a
conclusion cannot be drawn from the studies of Eisenberg et
al. (1961, 1965) because these studies do not show psychotherapy
to be any more or less effective thah other treatﬂiéts for
" hyperkinetic children, and there was no untreated group of
hyperkinetitc children for comparison. In fact, Eisenberg"
et al. did one study in which 26% (12/46) of hyperkinetic
children treated with stimulant drugs showed "marked"
improvement (1965, p.128) while, in an earlier series of
studies, 28% (37.133) of hyperkinetic children treatéd with
brief psycﬁotherapy with or without placebo showed "marked"

improvement (1965, p.1l26).

////, One cannot be at all confident that outcomes were
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judged in the same fashion in the various studies, however
this series of studies suggests that psychotherapy is no
moxe or less effective than stimulant medications for
hyperkinetic children. I suspect that the wvarious auti7rg
who concluded that psychotherapy is not particularl§ useful
~for hyperkinetics, reached this conclusion partially by

noting in the study of Eisenbexrg et al. (1961) that the
proportion of neurotic children who markedly improved with
psychotherapy was greate{ than the proportion of hyperkinetic
childxen who markedly improved with the same treatment.
However, it may be that neurosis is more likely to improve
than hyperkinesis with any of a number of treatments, or

even with no treatment, because of the nature of the two
disorders not the nature of the treatments applied.

. &
5) Friedman et al. (1973) found that treatment outcomes

at 8 months were not significantly different for
children randomly assigned to programs of:

-

A) stimulant drugs; and perceptual-motor training with an
educational therapist; and group counselling for the
parents, with a psyéhiatric social worker, focused
on éommon problems in dealing with .the children

B) stimulant drugs alone,

Their outcome measures at 8 months were global ratings of

improvement by parents,vteachers,and,clini;ians, and a

pass~-fail classification on the Bender Gestalt test of

visual-motor skills. It is Eossible that with these
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outcome measures they missed subtle but important
differences in therapeutic outcomes which might have
been ipicked up by other measures (e.g. Conners'
Puestionnaires re. behaviour, WISC subtests etc.).
Conrad et al. (1971) did a study in which 68
hyperkinetic children were'randomly assigned to:

Aa) placebo; b) placebo plus perceptual-cognitive-motor
tutoring; c¢) dextraamphetamine; d) dextroamphetamine
plus tutoring.

The groups. which received tutoring d4id significantly
better on only 2 of 34 measures of beha&ioural,
cognitive, perceptual and motor function. These two
measures were the WISC information and the teacher
Ppehaviour rating. The complete battery of 34 tests
dncluded 13 scores from the WISC, 7 from th; Frostig
Developmental Test of Visual Perception, 4 measures of
hyperactivity or behaviour, and 10 other measures of motor,
perceptual and cognitive function. Looking at the
pre—post gains on the 34 measures, including those which
ware not st%}istically significant, it appears t; me
that the greatest gains were made by: a) the placelo
group on one measure, b) the placebo plus tutorxing group
on three measures, c) the dextroamphetémine group on 14
measures and d) the dextroagphetamine Plus tutoring group
on 16 measures. In comparing the latter two groups, the

’

only significant difference in their pre~post gains was
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on the teacher behaviour rating. The dextroamphetamine
grgup had a mean change of 2.59, and the
dextroamphetamine plus tutoring group had a mean change
of 2.19 (p<.05) on a scale where 1. was dramatic .
improvement, 2. was definite improvement, 3. was no
change and 4. was worse. It is not clear whether
teachers were aware of which children were in the special.
tutoring sessions and which were not. 1If their
assessments were independent and valid, then tutoring
seems to make a difference of .4 on a 4 point scale or a
10% gain over no tutoring. Conrad et al. (1971, p.S517)
say "it shquld be mentioned that of the 68 children
involved in the study, only three had made s;fficient
progress during the year to no longer meet the initial
criteria for inclusion in the study Eyhich included

high scores on a hyperfinetic scale plus ipecified
deficits on one or more of the Bender-Gestalt, PFrostig,
or Wlsdj. Thus despite the impressive gains made by the
children in the experimental groups, most of them still

needed remedial help at the conclusion of the study."

<

We now turn to ‘the 14 studies of some type of
conditioning for hyperkinetic qhildren, the results of which
are displayed in Table 21, page 133 . Conditioning is ﬁsed here
to mean the systematic application of "positive conseguences”

to increase desired behaviours, and the systematic application

of "negative consequences! to decrease undesired behaviours.
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7)

8)

9)

10)
11)

TABLE 21: THE EFFECTIVENESS OF CONDITIONING
IN THE TREATMENT OF HYPERKINESIS

133

SOURCE™*

OUTCOME MEASURES C > F , €<
BEHAVIOURAL MEASURES:
Decreasing undesirable behaviours;
or Increasing desirable behaviours:
biting, kicking, pushing, (Hawkins et al.l966)

shouting "No", etc. .. down

tantrums & isolation .. down
positive interactions .. up

{Kaufman & H.1973)
(Patterson & B.1966)

staying seated .. up (pihl 1967)

wiggling in seat .. down Christensen & S$.1973
in seat, pays attention, Wadsworth 1971
participates, doesn't hit or N
scream etc. .. up g

out of seat, pushing, siapping Madsen et ‘al, 1968

ignores teacher etc. .. down

shuffling chair, looking out
window, wiggling, fiddling,
walking around etc. .. down

attending to task .. up . (Walker

& B.1968)

" to arithmetic .. up McKenzie et al. 1968

" to reading .. up

" to teacher .. up

(Johnson & B.1969)
McKenzie et al.1l968

Quay et al.1l967

- g

Patterson et al. 1964

L P

* If the source is listed in parentheses,

this means a

statistical test of significance was not reported but
the difference appears to me to be appreciable.

C > means conditioning significantly better

C = means conditioning not significantly different (p<.05).

C.<means conditioning significantly poorer

(p<.05).

(p-<.05}).
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TABLE 21 continued :
SOURCE
OUTCOME MEASURES C> C= C <
COGNITIVE TESTS:
l12)Concept learning to criteria of 10
consecutive correct responses
(C=100% of correct responses Freibergs
(c.r.) reinforced vs. 50% of D. 1969
¢.r. reinforced)
13)Slosson Oral Reading - rate of Wadsworth
improvement 1971
MOTOR TESTS: ;
14) Tapping~task L
(C=encouraged or given Stevens |/ Z
et al. /

pennies for rapid tapping
vs., free choice rate of
tapping)

1970

it W v e

v ikt
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In the studies reviewed here, the following positive

consequences were employed: attention, praise, encouragement,

- candy, marbles, money, privileges, or points toward some :

4

. reward. In the same group of studies, the following negative

consequences were employed: ignoring, absence of other

positive consequences, instructions to stop, time-out, or
restraint. In five of the studies, teachers dispensed the
reinforcé}s (Kauffman & Hallahan, 1973; Madsen et al. 1968;

Quay et al. 1967; Walker & Buckley, 1968). In five studies,
Parents dispensed reinforcers (Hawkins et al. 1966; Johnson &
Brown, 1969; McKenzie et al. 1968; Patterson & Brodsky, 1966;
Pihl, 1967). In seven studies reinforcers were dispens;d

instead (or in addition) by experimenters or machines in an
experimental setting (Christensen & Sprague, 1973; Freibergs

& Douglas 1969; Patteai?n et al. 1964; ratterson & Broé¥ky,

1966; Pihl, 1967; Walker & Buckley, 1968). In these 14 studies
the procedure to which conditioning was compared was some [
type of "non-conditioning" brocedure in which the‘responses

to childrens' behaviours were less'consistently contingent on~

the "desirability" or "undesirability" of the behaviours. That

is, pos@tive and negative reinforcements or consequences were less

systematicallly fapplied in the "non-conditioning".phase.
T
As own in Table 21, conditioning procedures were
superior to other procedures on virtually every dimension

assessed in 14 studies. (This may indicate a judicious,

choice of outcome measures or the non-reporting of dimensions

~
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which failed to show improvement.) In the reports available,
hyperkinetic children treated with conditioning procedures
had superior results on numerous measures of behaviour and on

a few measures of cognitive performance. The one study which

+d1id not show significantly different results between

conditioning and non-conditioning procedures may have been too
short (three 15 second trials) or tested the hyperkinetic
children «>n a task where they were already performing close
to their limit.

Note that six of the 14 studies on conditioning
did not report statistical tests of significance of their
findings. I have examined such findinés without doing
statistical tests, and the reported differences appear to me t?
be appreciable. These studies are noted in parentheses in
Table 21. The reader of course may refer to the original
publication to see if he/she agrees with my judgement. 0f the
13 studies which found conditioniné to be superior to non-
conditioning, two used an independent person for assessments
(Madsen et al., 1968; Mchnzie et al., 1968) and three used a
mechanical device for assessments ;f outcome (Christensen &
Sprague, 1973; Freiberxrgs & Douglas, 1968; Pihl, 1967) both of
which lend greater credibility to the findings. However if
independent observers have somehow been 1led to expect
improvement, they maf’be no more nor less biased in their
observations than experimenters oxr therapists.

The to£a1 number of hyperkinetic children treated in
the~33 studies with positive findings was 109. The studies
h

with /the larger samples

BT
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did not report the percenq’of individual children who
improved with conditioning procedures (Christensen & Sprague,
1973; Freibergs & Douglas, 1969; Quay et al. 1967). However
among the ten studies which did report ihdividual improvement
there was a total of 27 hyperkinetic, or overactive,
distractible children. Of these, 26 were treated with
conditioning procedures, and all of these 26 improved. In
comparison, of 337 children treated with methylphenidate, 83%
improved according to Millichap's (1967, p.J75) review. Of
course it is possible that the studies which failed to
demonstrate improvement of hyperkinetic children with
conditioning have not been written up and published. In
addition the method of judging improvement was diffeggﬂﬁ in
the drug studies referred to in the review. The possibility
exists too that the subjects were somehow different.

While the conditioning studies are less extensive and
less rigorous methodologically than the drug studies reviewed,
12 of them do provide consistent evidence that conditioning
procedures are more effective than non-drug, "non-
conditioning" procedures in improving the behaviour of
hyperkinetic children. In addition, two of the studies
provide evidence that cognitive performance or learning may
be significantly enhanced with the application of conditioning.

From one of the 14 studies, which is by Christensen
and Sprague (1973), a comparison can be made of conditioning

and methylphenidate treatment. Hyperkinetic subjects in this

P
-
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study were given either methylphenidate or placebo prior

to sessions of film, discussion and quiz for which they
received: A) in three such sessions, a fixed amount of money
for their participating, and B) in five subsequent sessions,
an amount of money contingent on reduced seat movement. The
latter procedure is conditioning of reduced seat movement.
(This study qualified for the review of drug studies in

-

Table 15 and for the review of non-drug studies in Table 20.
It is included in both.) Both the administration of
methylphenidate aﬁd the conditioning procedure were associated
with significant reduction of seat movement (measured by a
stabilimetric cushion). Subjects on methylphenidate plus
conditioning had the lowest rate of seat movement per minute.
Those on methylphenidate and no conditioning, or on placebo
and conditioning, had higher rates of seat movement than the
first group but differed little from each other. Those on no
conditioning‘and placebo had the highest rates of seat
movement,

Now one may argue that the-.-amount of buttocks
movement exhibited by a seated child is not a very important
dimension of behaviour. However reduction of buttocks
movement was associated with increases in accuracy in a test
situation in on; study (Sprague et al. 1970). The»exciting
possibilities, which the study by Christensen and Sprague
(1973) suggests, are that:

1) in some areas of behaviour, conditioning and methylphenidate
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may be equally effective for the hyperkinetic child, and
2) methylphenidate and conditlonln; combined may be
more beneficial for the hyperkinetic child than either
treatment alone.

Sprague and Sleator (1973, p.729)/have called .
for further research to find out more ébout the effects of
combined drug and non-drug therapies. Rapoport (1973) reports
that she is planning alstudy comparing the effects of
methylphenidate, 1mipramine, and behaviour modification for
hyperkinetic children. It is possible that a number of
other people are currently hopeful about, cor developing, or
even using a coﬁbination of stimulant medication and
conditioning (behaviour modification) for hyperkinetic

children.
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2.7 SUMMARY OF THE LITERATURE AND RATIONALE FOR RESEARCH PROTOCOL

This chapter will provide a summary of the literature
revié;ed and of some of the conclusions and recommendations
"which are based on that review.

Terminology regarding hyperkinetic children varies
considerably” from place to place and includes such labels as
hyperagtivity, the hyperkinetic behaviour disorder, and the
hyperkinetic reaction of childhood. Hyperkinesis is ' “
considered one subset of disorders labelled minimal brain
dysfunction. Since minimal brain dysfunction also includes
hypokinesis, learning disabilities, and a variety of other
disorders, authors should specify what subsets of the disorder
they are dealing with when they speak of minimal brain
disfunction./

&he definition of'hypérkiqesis which is probably in
most widespread usage at the moment is that provided by the.
American Psychiatric Association's Diagnostic and
Statistical Manual. "This disorder is characterized by -
overactivity, restlessness, distractibility, and shsrt attention
span”. (1968, p.49).

A National Institute of Mental Health Sub-Committee
developed similar criteria for the diagnosis of the "hyperactive
reaction" : "hyperactivity - with a high and conspicuocus level
of gross motor activity .... agd disorder of attention with
higher distractibility and shorlter attentionﬁ%pan than
appropriate for chronological age". (Werry; 1973, p.139).

TN
P
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In addition to listing necessary and sufficient criteraa for the
diagnosis of hyperkinesis, this sub-committee formulated a
system of mutually exclusive and exhaustive diagnostic
categogies for child psychiatry. It would be useful for those
responsible for the child psychiatry section of the next
revision of the International Classification of Diseases (see
Rutter, 1969) to consider the work of the NIMH sub-committee
(Werry, 1973).

When a definition for hyperkinesis is introduced in
the next revision of the International Classification of
Diseases, this may prompt an increase in the number of
childreh identified (some correctly and some incorrectly) as
having the disorder. It is not yet known how frequently
clinicians using the proposed ICD-9 definition (Rutter, 1969,
P.58) or the NIMH sub-cdmmittee criteria (Werry, 1973,
Pp.139-140) will agree or disagree over whether or not an
individual child is hyperkinetic.

In order to reach-high interrater agreement on the
pPresence or absence of hyperkinesis, it may Le necessary to
develop and utilize quantitative‘measures of'overactivity,
restlessness, distractibility, and attention span in diagnosis.
A Tey workers have attempted to measure activity levels with
actometers (Millichap & Boldrey, 1967), stabilimetric seat
cu;hions (Christensen-& Sprague, 1973) or qther mechanical
devices, but norms are not curiently av&ilable for such

measures. Similarly, a few tests of attention span have been

P e
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developed, but there are no well developed norms (Kassinove &
Simmers, 1968; Sykes, et al., 1972).

The type of instrument which currently seems most
appropriate for use in attempting to standardize the diagnosis
of hyperkinesis is a behaviour checklist which covers all of
the symptoms considered characteristic of hyperkinesis. The
best known behaviour checklist which does this is Conners
Parent-Teacher Questionnaire (tgéle 3, p. 30). Interrater
reliability for this instrument is not known, nor is
normative data currently available, Determination of both
would be useful. It has been reported that a score of 15 is 2
standard deviations above the mean on Conners Parent-Teacher
Questionnaire and it has been suggested that this scorg be
used as a criterion for identifying children for whom
treatment for hyperkinesis is appropriate. (Sleater & von
Neuman, 1974). Clinicians who are iooking for instruments
to assist them in the diagnosis of hyperkinesis may find
Conners Parent-Teacher Questionnaire a convenient and useful °
tool. It would be appropriate for a clinician to ask“both
a parent and a teacher té rate a child on this questionnaire
when doing an assessment for hyperkinesis.

Future study may demonstrate that differing
interventions are appropriate for children who score high on

this questionnaire in only one setting rather than in both
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home and school. For exa@ple, it is conceivalbe that
‘

children who score consistently high on such a questionnaire
in a variety of settings are the ones for whom drug
treatmept will be most beneficial, whereas-children who get
high hyperkinesis ratings in some settings but not in others
are the ones for whom behavioural interventions in the setting
in question are most appropriate. Further study may also
indicate whether or not it is beneficial to intervene when
children score somewhat less than 15 on Connexs Parent-Teacher
Questionnaire. It would be useful to explore how varyi;g
cut-off scores on the Conners Parent-Teacher Questionnaire
affect the sensitivity, specificity and predictive wvalue of
this diagnostlc’instrument in relation to response ﬁo treatment.

If one used two standard deviations above the mean
on Conners Parent-Teacher Questionﬁagge as a criterion for
diagnosis of hyperkinesis and if scores on this questionnaire
are normally distributed, then by virtue of the characteristics
of the normal distribution éhe prevalence of hyperkinetic
children would be 2.28 per cent. This figure 1s reasonably
close to the 1.73 per cent of children being given medications

e

for hyperkinesis according to a 1973 study (Krager & Safgr,
N
1974).
Other estimates of the prevalence of the hyperkinetic
disorder are somewhat higher than this -- ranging from 3 to

10 per cent with a mean of about 6 per cent (Report 1971;

Stewart, et al., 1966; Werner, et al., 1968; Huessy, 1967).
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Part of the variation in these estimates probably results
from variation in the definitions of hyperkinesis from study
to study. However, even the lowest estimate suggests that
about 30,000 out of every million children are hyperkinetic.
It iis not clear how many of these children are receiving some
sort' of treatment or intervention, While we know that only
about 17,300 out of every million children receive medication
for hyperkinesis (Krager & Safer, 1974), it is not clear if
other children with the disorder remain untreated or receive
some non-drug thérapy.

The etiology and the natural history of hyperkinesis
are poorly researched. A review of the work in these areas
was not included with this thesis. However, a summary of the
state of knowledge in these areas was provided through
excerpts from a 1971 repor£: "We know little about definitive
causes. The disorder has been ascribed to biological,
psychological, social, or environmental factors, or a
combination of these. There is speculation that the core
set of ‘symptoms - those affecting control of attention and
motor activity - may have their origin in events taking place
before the c¢child is born or huring the birth process, or
they may be related to some infection or injury in early
life .... usually the excessive activity and attentional
disturbances are less apparent after puberty. Specialists
citing experience, and some fragmentary research data, believe
that treatment enables many to lead productive lives as adults,

while severly afflicted children who remain untreated may be
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significantly at risk for adult disorders. Extensive
research is still required on these points" (Report 1971;
pp.24-25).

Most of the studies done on etiology or natural

"\

history of hyperkinesis have been retrospective. One of
the few long-term prospective studies which concerned itself
with hypeskinesis was the Kauai Pregnancy Study in which a
birth cohort of 866 children was followed for 10 years.
(Werner, et al. 1968). Their findings indicate that lack of
educational stimulation and lack of emotional support in the
home are more strongly associated with hyperkinesis than is
severity of perinatal stress (Werner, et al. 1968). It is
quite conceivable that both perinantal stress and environmental
situations can potentiate hyperkinetic behaviour in children.
Treatments for hyperkinetic children have been both
drug «nd non-drug in nature. In North America the most
commonly used drug treatment for hyperkinesis is the stimulant
medication - methylplenidate {(Krager & Safer, 1974). The
evidence from short-term studies cénsistently indicates that
methylphenidate is significantly mre effective than placebo
in improving behaviour, cognitive performance, and attention
of h?perkinetic children (Campbell, et al., 1971; Christensen
& Spragque, 1973; Cohen, et al., 1971; Conners, 197a; Conners,
1972; Eisenberg, et al., 19%65; Garfinkel, 1974; Knights &
Hinton, 1969; Millichap, et al., 1968; Sleater & von Neuman,

1974; Sprague, et al., 1970; Satterfield,et al., 1972;

o
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Sykes, et al., 1971; Sykes, et al., 1972; Weiss, et al.,
1971; Winsberg, et al., 1974).

The comparisons of methylphenidate to active drugs
indicate that it is equal or superior to every compound to
which it has been compared, It is significantly superior in
effectiveness to thioridazone (Sprague, et al., 19f0) and
chlorpromazine (Weiss, et al., 1971). In the dosage tested
methylphenidate is significantly superior in effectiveness
to caffeine (Garfinkel, 1974), or at least equal in effectiveness
to caffeine (Schnachenberg, 1973). In the dosages tested
methylphenidate is dpproximately equal in effectiveness to
dextroamphetamine (Conners, 197la, 1972; Ei:Lnberg, et al.,
1965; Winsberg, et al., 1974) but causes fewer side-effects
‘than dextroamphetamine (Conners, 1972; Safer & Allen, 1973;
Saf;r, et al., 1972).

Among the studies of non-drug therapy for hyperkinesis,
behaviour modification (or conditioning) has the most
extensive evidence for effectiveness. In general the non-drug
studies have not been as rigorous in research methodology

(e.g. lack of random assignment, "blind" observers) as the
drug studies of hyperkinetic children. Ne%ertheless, they do
'provide consistent evidence that, conditioning or systemaJ{i\\

application of reinforcing and non-reinforcing contingencies |

can significantly improve the behaviour of hyperkinetic

children.
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Only one study has directly compared methylphenidate
to conditioning among hyperkinetic children (Christensen &
Sprague 1773). Each of these treatments alone was associated
with significant and approximately equal reduééion in buttocks
movement among hyperkinetic children in a classroom-like
situation. The two treatments in combination were associated
with the lowest rates of buttocks movement. This study \
suggests the possibility that for hyperkinetic children in
general, methylphendiate plus behaviour modification may Qe
more effective tham either treatment alone in improving 3
behaviour attentiocii span, and cognitive performance.

Currently, the use of stimulant medications for
hyperkinesis is often quite separate from the use of behaviour
modification strategies to reduce hyperkinesis. Those who
have studied the two treatments and often those who apply
the two treatments operate in different realms, The
separation of these two treatments by disciplinar§ boundaries
may mean that each discipline offers to hyperkinetic children
only part of a potentially potent therapeutic package.

The assumbtion by some has been that when the cause
of the hyperkinesis is organic, drug treatment will be

effective; whereas if the cause of the hyperkinetic behaviour

is environmental, behavioural interventions are appropriate,.

L

However, Christensen and Spraguéﬁs study (1973) suggests that

for at least some hyperkinetic children either methylphenidate
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or conditioning will alter behavygur and that the two in
combination will be the most efféctive. It is conceivable
that hyperkinetic children in géneral, irrespective of the
etiology of their disorder, max'benefit more from a combined
stimulant drug and behaviour mpdification program than from
either treatment alone. That, is the hypothesis that the
research protocol in the next section of this thesis 1is .
designed to test. If the evidence is good that methylphenidate
and behaviour modification in combination is significantly

more effective than either treatment alone, then such a

program could be offered to at least some of the estimated

2 *o 10 per cent of children who are hyperkinetic. Further
work could then be done to develop and test an economical

fashion of delivering such a treatment package to all who may

benefit, perhaps through interdisciplinary primary care teams.



3. PROTOCOL FOR A TRIAL OF METHYLPHENIDATE AND
BEHAVIOUR MODIFICATION, ALONE AND IN COMBINATION, FOR THE
TREATMENT OF HYPERKINETIC CHILDREN

3.1. INTRODUCTION

This research protocol is offered as a set of
guidelines which could be‘adapted for use in a variety of
settings. It is not proposed with the intention of
implementation in a specific setting, so details about specific
personnel and arrangements for implementation of specific
procedurxes are not covered in the protocol, Detailed

arrangements would be required before actual implementation of

\
S

this protocol, and such arrangements should be compatible with
good research design and with the characteristics of the
setting in question.

The objective of the research which is proposed here is
to test the following hypotheses regarding the treatment of
hyperkinetic children. ’ //

Primary hypotheses to be tested: 3

/
1) A regimen of methylphenidate and behaviour modification

combined is more effective than methylphenidate alone.
2) A regimen of methylphenidate and behaviour modification

combined is more effective than behaviour modification alone.

Secondary hypothesis to be’tested:

3) Methylphenidate alone is more effective than beéhaviour

modification alone.

1495
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It is proposed that the effectiveness of the three

treatments be compared at the end of'8. weeks With a serial
)

intake of children, the study could be conducted over the

course of one vyear. Further specifications regarding the

selection criteria for hyperkx\etlc children, the treatment

regimens, and the measures of effectiveness are provided

in later sections of this protocol.

Methylphenidate and behaviour modification were selected
for comparison, alone and in combination, because they are
currently the most promising drug and non-drug treatments
known for hyperkinesis. There is extensive evidence that
methylphenidate is more effecd{ve than placebo and several

er drugs to which it has been directly cé;pared in the
:jELtment of hyperkinetic children. However, some hyperkinetic
children do not improve when methylphenidate is presc;ibed,
and othexs improve but still exhibit major deficits relative
to their peers (see 2.6.2. Drug Treatments). There is, in
addition, fairly extensive evidence that behaviour modification
procedures (in which reinforcers are applied or withdrawn
in a systematic fashion designed to increase desired
behaviours and decrease undesiked behaviours) are more
.effective than other.;afcedures in which reinfo;cers are less
systematically applied when £reating hyberkinetic ghildren
(see 2.6.3. Non-Drug Treatments). The relative effectiveness
of these two treatments alone or in combination on fhe

/
cognitive function, interpersonal behaviour, and self-concept
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of hyperkinetic children is not known. It seems reasonable
to speculate that the two treatments in combination will be
significantly more effective than either of the treatments
used in isolation for hyperkinetic children.

A no-treatment or placebo treatment is not included
for comparison to the other three treatments because there 1is
already extensive evidence that such groups fare more poorly

.
than the treated groups. Thus in my judgement it would be
unethical to leave hyperkinetic children untreated or to
treat them with placebo.

An outline of the proposed study is provided in
Table 22. Further details are provided in subsequent

sections of the protocol.
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TABLE 22: OQUTLINE OF THE PROPOSED STUDY

TO COMPARE METHYLPHENIDATE AND BEHAVIOUR MODIFICATION,
ALONE AND IN COMBINATION, IN THE TREATMENT OF
HYPERKINETIC CHILDREN.

Primary hypothases to be tested: methylphenidate and
behaviour modification combined are more effective than
either #egimen alone.

Secondary hypothesis to be tested: methylphenidate alone
is more effective than behaviour modification alone in the
treatment of hyperkinetic children.

R). 105 children selected for the study according to the
following criteraia: ‘

1) Score on Conners Parent-Teacher Questionnaire > 15
according to parents -

2 ) n " " [1] n " 9 "
according to teacher

3) No psychosis, cerebral palsy, epilepsy, or brain tumor

4) IQ > 80

5] Age 6-10 years

6) In school

7) Teachers consent given

8) Not currently on stimulant medication or in a behaviour
modification program !

9) Parental consent given

B). Pre-Treatment Assessments

a
1) Family function : acc. husband and wife

2) Conners Parent Questiodnnaire : 8 factors

3) Conners Teacher Questionnaire : 5 factors

4) WISC-R : full scale, verbal, performance 19

5) WRAT : reading, spelling, arithmetic grade level

6) Continuous Performance Test of-attention (
7) Piers-Harris Children's self concept
8) Percentile height

9) Percentile Weight
10) Blood pressure : systolic, diastolic
11) Pulse rate

C). Assignment to Treatments by "Minimization"

- designed to make treatment groups comparable with
respect to numerous variables.

\

.

- S
— "

o 7o
b -
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TABLE 22 continued:

D).

1)
2)
3)

E).

F).

1)

2)

3)

G).

Data Analysis

8 weeks of one of the Following Treatments

Methylphenidate .7mg/kg/day maintenance dose

Behaviour Modification Program

Methylphenidate plus Behaviour Mgdification Program.
{

Post-Treatment Assessments

_as per pre-treatment asses@gments plus measures of

compliance with treatment.
f

\

Analysis of variance to determine if the three
treatment groups were comparable prior to treatment,
and in thelr pre-post changes.

Assessment of the relationship between compliance with
reatment and pre-post changes.

Testing of the hypotheses through appropriate
univariate and multivariate analyses to determine
which pairs of treatments differed significantly on
individual measures of effectiveness and side-effects
and on overall assessment of effectiveness and
side-effects.

Dissemination of Study Results

-
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3.2. THE SAMPLE OF HYPERKINETIC CHILDREN

3.2.1. selection Criteria, \

The following are proposed as criteria for
identifying children who are eligible for the study:

1. The child's scoxe on the Conners P%rentheacher
Questionnaire (Table 3, p. 30) is equal to or greater
than 15 when completed by the child's parent(s).

2. The child's score on the Conners Parent-Teacher
ng;;ionnaire is equal to or greater than 15 when
completed .by the child's major teacher.

Criteria 1 and 2 are the diagnostic selection criteria.

(The other selection criteria pertain to sample homogeneity,

ethics etc.) As discussed in seé;ion 2.5 on Dz;gﬂosis, lS’is

reportedly two standard deviations above the normal mean on
the Conners Parent-Teacher Questionnaire. High scores
indicate a greatér degree of hyperkinetic symptoms, and these
symptoms are ‘reportedly particularly responsive to stimulant
medication. If age-specific norms become available for

Conners Parent-Teacher Questionnaire then they should be used

to identify age-specific scores for use in seleié}on criteria

1l and 2.

3. The child is noF judged to hQVe psychosis, cerebral

palsy, epilepsy, brain tumor, or disorders severe enough

to contraindicate current administration of the proposed

”

treatments (such é? a comorbid condition which requires
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hospitalization or introduction of another major
drug regimen). ‘

The presence of hyperkinesis and any of the above
conditions would call for treatments other than those proposed
here. -

4, The child's Full Scale IQ is equal to or greater than
80 on the Weschletr Intelligence Scale for Children -
Revised (WISC-R).

It may in fact be appropriate to provide the same
treatments to hyperkinetic children with IQ's less tha;gao.
However, this criteria-is included to enhance the sample
homogeneity and to enhance the comparability of this sample
to the numerous samples of hyperkinetic children currently
being studied. (This 1s a p&éular selection criterion for
studies of hyperkinetic children .and children with mi;imal
brain dysfunction.)

5. The child's age is between 6 years, 0 months and 10 years,
11 months.
o ‘ .

While it may be useful to treat hyperkinesis before
age -5, this criterinxis designed to exclude many XQPHQ
children who are not in school, and for whom certain portions
of the pré and post-treatment assessment battery are not
appropriate. (The WISC-R is designed for children 6-16.) The
upper age limit for children in the study is rather arbitrary

and could be lowered or raised somewhat to suit the available

sample. .
' £
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6. The child is in school currently and is expected to

remain with the same teacher over the remainder of the

gtudy.

This allows pre and post-treatment assessments to be

made by the same teacher. The resultant pre-post difference
will be a more accurate measure than one calculated from the
reports of two different teachers.
7. The child's teacher agrees to complete a behaviour %

checklist describing the child's behaviour prior to
and at the completion éf treatment.

8. The child is not currently receiving any stimulant
medication or a behaviour modification treatment judged
to be similar to the one to be used in the study.

Obviously the change a child makes from pre to post-
treatment cannot be assessed if the ¢hild is already receiving
the treatment under study.

9. Informed consent is given by the parents for their an
and their child's entry into the stugy.

The nature of the treatment and test procedurets should
be explaineé to the parents. 1Inclusion of a family which is
unwilling to comply with the study procedures should be
" considered unethical. 1In addition;such a family would be
unlikely to remain compliant with treatment and test

procedures throughdut the study.

Cw 2h mmawstaanT,
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3.2.2. Sample Collection

LR S T . cuithainid

The actual procedure for collecting the sample of
children who meet selection criteria 1 through 9 could take
place in several ways. Let us indulge in the qﬁixotism that
all the personnel required for such a study do exist, are
guaraxhteed 6f funding, are eager to embark on this adventure,
and have the bounteous good fortune of a blessing from the
school system. They want only of a sample to be studied. Now

the potential sample could be identified in one of two major

>

fashions -- through clinicians or through schools.

Note that 35 children are to be included in each
treatment group for a total of 105 hyperkinetic children in
the three treatment groups to be compared. (The rationale
for this sample size is provided in the subsequent section.)
Let us assume that about 2% of children would qualify for the
study by virtue 6f their scores on Conners Parent-Teacher
Quesfionnaire. (In a normal distribution 2.28% of the
population is above two standard deviations from the mean.)
Let us assume that only half of this group (a guess), or 1%
of all children, would make their way into the study population.
(Some wouldhalready be in treatment, the families of others
would refuse to cooperate etc.j Thus oﬁe would need a
population base of 10,500 children to generate the sample
size of 105 hyperkinetic chil;reh eligible for the study.

With tﬁe first sampling technique of idéntifying

eligible children through clinical practices, one would need
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the cooperation of clinical practices serving a population

of about 10,500 children. Thus one would need to conduct

the study at a regional referral centre and obtain the
agreement of numerous primary care clinicians to refer
potentially eligible children to the study group, rather than
treating such children themselves as they might normally do.

One would want cooperating clinicians to be familiar
with Conn:rs Parent-Teacher Questionnaire, and to refer to
the study group all children who: they suspected would score
15 or higher on this questionnaire; were between 6 and 10 years
old; and had no apparent psychosis, cerebral palsy, epilepsy,
brain tumor, or IQ below 80. 1If clinicians f;iled to refer
a substantial proportion of potentially eligible children
because they wanted to ensure that certain children got
a particular form of treatment (e.g. methylphenidate), then
the resultant study sample might n?t be representative of all
hyperkinetic children who would meet the study selection
criteria. This would be a serious threat to the validity and
generalizability of the study results.

The second techniqqp of sampling in the schools would
be somewhat less suscéptible to the bias created by clinicians
referring an atypical subs;t of hyperkinetic children to the
study. In addition it would be soméwhat easier to collect an
adequate number of children by using this sampling technique.
However this sampling technigue involves more work since a

fairly major screening procedure is required. Assuming again
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that a population of 10,500 children would generate 105
children who would meet all of the study selection criteria,
one would need to screen approximately 10,500 children. To
identify an equal number of children at each age for
inclusion in the study, one would need to screen approximately
2,100 children at e¥ch year of age between 6 and 10 years.
One could screén the appropriate grades in sequence rather
than en masse so that eligible children could be entered
into thé study soon after the time of their identification.
The screening could be conductgd in pdblic and private
schools, sssuming the boa#ds, principals, and teachers of

|
both agreed to cooperate. It would be particularly important

to include special educatién classes (for children with
learning disabilities and/or behaviour problems) in the
screening process because such classes may include a
sgbstantial proportion of children who are appropriate for the
study.

The screening test would be Conners Parent-Teacher
Questionnaire which asks for ratings of 10 behavioural -items.
Teachers would be asked to complete this.questionnaire for
every child in their class (taking one or two minutes per

L3

child). From the completed questionnaires, study personnel

.could determine the mean xcore and standard deviation by vyear

of age. Children who scored higher than two standard
deviations from the mean (2.28% ¥f children if it is a normal

distribution) could be considered potential subjects for the
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study. (This 1s more appropriate than using 15 as the
cut off score for all ages.) Study personnel would contact
the parents of such children in order to make arrangements
to find out if these children would meet the other criteria
for eligibility to the study. For the child to be eligible
for the study, one might want to require that the parent's
rating of the child on Conners Parent-Teacher Questionnaire
also be as high as the previously identified score of two
standard deviations from the mean for the child's age.
However this critexrion could be relaxed by a few points to
guard against the possibility of excluding appropriate
children if parental ratings in general are slightly lower
than teacher ratings. After contacting parents of
potentially eligible chigdren, study personnel should also
contact identified family physicians of the appropriate
children to find o$t if these clinicians are agreeable to
their patients being treated according to the proposed

o
regimens under the supervision of study personnel. It is
possible that clihicians' refusals will make the resultant
study sample an atypical sample éf hyperkipetic children.,
However, it seems to me that this sampling technique, in
which the clinician's consgnt is actively requested for
individual children, is more likely to generate a
representative sample‘thgn is the first technique in which
study personnel simplf wait for clinicians to refer children

and the withholding of certain children need not be overt.
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Thus the second technique of sampling in the schools
seems more likely to generate a representative sample of
children who would meet the study selection criteria, which would
make the study results more valid. However, sampling in
the schools also requires more effort and the cooperation of
more people. The feasibility of the-two major sampling
techniques discussed here must be. considered in the setting
in which the study is to be implemented before decid}ng
which Fechnique to utilize. Both samplaing techniques require
the cooperation of an extensive array of clinicians, school
personnel and parents. Achievement of this cooperation li
will require concerted effort by study personnel. Such
cooperation can be greatly facilitated by érincipal

investigators who are already well respected and influential

in the setting in question.

A
\
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The recommended sample size for the proposed study 1is

3.2.3. Sample Size

35 children in each group or 105 hyperkinetic children in
total. The method of arriving atlthese figures is explained
in this section.

Eleven separate tests have been selected for use in
the pre-treatment and post-treatment assessments. From these
assessmenls the pre-post change will be calculated for each
child and an analysis of variance will be performed to see if

:

the mean pre-post changes differ significantly among the

three treatment groups. Whether or not one concludes that a

statistically significant difference exists between two or

more treatments on a particular test depends upon :

1) how large the differences are in the mean pre-post
changes between treatment groups;

2) the amount of variability of all of the pre-post
changes around the mean pre-~post change as expressed by
the pooled standard deviation;

3) the level one chooses for a ,, the probability that such
a large differxrence between treatment groups might occur
by chance alone; )

4) the number‘of treatment groups;

5) the sample size in each treatment group.

If one wishes to make an estimate of the sample size

required to conclude that a statistically significant

difference exists between treatments, then one needs each of
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the values described in 1) through 4) above. In addition

one needs to decide what is an acceptable level for (l—q}
which is the power of the test, or the probabilaty that the
experiment will in fact be able to detect a significant
difference between treatments when a true difference exists.
One would like the power of the test to be as high as
possible,'that is as close to 1 as possible. However,
increasing the power means increasing the sample size, so

the power which one is willing to accept depends upon
financial and practical constraints. The power of .80
was’used for making the sample size estimates in this section.
Naturally if one wishes to have a higher power to one's tests
then sample size must be increased, while acceptance of a
lower power means a decrease in sample size.

A conventional level was selected for a= ,05. The
number of treatment groups is three, and the degrees of
freedom for groups is 3-1 = 2. An equal sample size is to be
used in each group. Estimates of ¢, the standard deviation
uf pre-post change scores for each 'testing instrument, were
gathered from the literature. Estimates of il-iz, the
difference on each test in pre-post change
which may be considered clinically important (and
which one would therefore like to detect if it exists), were
made from information I had about the testing instruments and

discussions with a number of cIinicians.
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The subsequent estimates of sample size are based on:

o= .05; 1-8 = .80; (groups - 1) =2; and f = (il—iz) ,408

(see Cohen 1969, pp. 269-271 for an explanation of .408
as a multiplier). With these values it is a simple matter
to look up the requixed sample size in Cohen (1969, p.377).

The values for: o, and the source of these values, X £,

1'22'
and the estimates of sample size are summarized in Table 23 .
Note in Table 23 , that a sample sfie of 50 in each
group is adequate for each of the items shown except factors
I, II1 and VIII of Conners Parent Questionnaire which call
for much larger sample sizes. One may decide not to worry
about these three factors.
NBte also that one could drop the sample size to 35
for each* group and still retain a power of .8 or more for
most of the items. The test most jeopardized by dropping
sample size to 35 for each group would be the WRAT. With a
sample size of 35, the power of the experiment to pick up the
difference of .3 grade levels between treatment groups on the
WRAT Reading, Spelling,and Arithmetic would be between .64
and .73. One may consider sacrificing some of the power of
the experiment to pick up treatment differences on the WRAT,
since it would likely be substantially less costly to gather
and treat 35 in each treatment group rather than 50. The total
sample size would thus be 105 instead of 150 which is a

reduction of about 43% in sample size.
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In summary,a sample size of 35 per treatment group 1s
recommended for this study. However, if 1t happens that in
the setting iq question, the collection and treatment ;f 50
per group is just as feasible and only a little more costly
than the collection and treatment of 35 per group, then a

sample size of 50 per group would be advisable.

-
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TABLE 23: ESTIMATES OF SAMPLE SIZE REQUIRED TO

TEST METHYLPHENIDATE VERSWS BEHAVIOUR MODIFICATION

VERSUS METHYLPHENIDATE PLU§\BEHAVIOUR MODIFICATION
FOR HYPERKINETIC CﬁELDREN.

TEST

A.Family function

B.Conners Parent Questionpaire

total

I
II
111/
v

\

Vi
VII
VIII

C.Conners Teacher Questionnaire

Conduct Problem
Anxiety
Impulsive-Hyperactive
Learning Problem
Psychosomatic
Perfectionism
Antisocial

Muscular Tension

total

I
II
III
Iv
\

D.WISC

E.WRAT

Conduct Problem
Inattentive-Passive
Tension-Anxiety
Hyperactivity
Sociability

Full Scale IQ
Verbal 1IQ
Performance IQ

Reading grade level
Spelling grade 1level
Arithmetic grade level

F.Continuous Performance Test
&

G.Piers-Harris Childrens
Self~Concept

H.Percentile Height

I.Percentile Weight

J.Blood Pressure - systolic
diastolic

K.Pulse Rate

L;X2 f%xl-xg.408 Sample Size

0 o per group
2
. [
8.98 /’4 .18 106
4.30 ' 4 .38 23
9.35 4 .17 119
2.94 2 .28 42
2.04 3 .60 10
2.27 2 .36 26
1.69 2 .48 15
5.91 2 .14 180
?
9.43 9 .39 22
2.88 3 .43 19
3.96 4 .41 20
3.86 4 .42 20
2.54 2 .32 32
6.50 10 .63 9
7.83 10 .52 13
9.33 10 .44 18
47 .3 .26 49
.45 .3 .27 46
.42 .3 .29 39 -
? +
?
18.20 15 .34 29
11.25 15 .54 12
?
8.46 10 .48 15
13.63 10 .30 36

A ———s. 2. % as



TABLE 23 continued.
Sample size per group is based on Cohen (1969, p.377).

Estimates of g are calculated* from data provided an:

A. not available
B. Conners, Taylor, Kurtz and Fournier (1972, p.331)
C. Conners (1969, p.887) .

D. Conners, Taylor, Xurtz, and Fournier (1972, p.333)
E . A1} " " " n [1] "
F. not available

G . " [1]

H. Safer and Allen (1973, p.661)

I :' 11 " " " n

J. Knights and Hinton (1969,7p.649)

K . " n " 1] "

<

S
* o = ﬁl—iz
where data from t-tests were provided
o L1 (See Dixon & Massey, 1969, p.1l1l6)
<~ n n
1 2
s 2
g = m where data from analyses.of variance
£ were provided ! ’

(See Dixon & Massey, 1969 bp.156—l61)

167



2

lés

3.3 PRE-TREATMENT ASSESSMENTS

When children meet all of the previously outlined

selection criteria, they may be accepted for the study. At this

-

point, pre-treatment assessment of each child should be made.

The measures in Table 24 are recommended for use in the pre-
<

treatment assessment and for later use in the post-treatment
assessment of each child.

The tests in Table 24 were selected because each measures
an important dimension on which the three treatments under study
may have significangsy different impact. Most of the measures
have been used previously in studies of hyperkinetic children

{B-F, H-K); the others (A, G,) are considered useful additions to

.

such a battery. Each of the tests is an assessment of some

dimension of the child's function except test A which is a

measure of general family function. Note that tests A-G are

>

measures on which the treatments are expected to have beneficial
impact (measures of treatment effectiveness), and that in
general the combined treatment of methylphenidate and behaviour «

modification is expected to be more effective than either of the
¢

individual treatments. Test s H-K are measures of treatment side-
effercts, and the two treatments which include methylphenidate may

show greater physical side-effects than the behaviour modification

~

treatment.

-

To complete their respective sections Of the assessment
battery will require a few minutes b parent;\énd teachers and
two sessions bfy the 'child and psychometgrist. The first

session between child dﬁdﬁpsychometrist could iJElude tests

o

A" -
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B

c.

D.

E'

F.

.1l) Family function -~

TABLE 24 :
IN THE STUDY OF HYPERKINES1S

, )

TEST

average
wife
husbarel

2) acc.
3) acc.

.4) Conners Parent Questionnaire Total

5) I Conduct Problem

6) II Anxiety

7] 111 Impulsive-Hyperactive
8) 1v Learning Problem

9) VvV Psychosomatic

10)vI Perfectionism

11)virz Antisccial

12)VIII Muscular Tension

13)Severity of Problem
l4)Mean score for items of most concexn
15)Conners Teacher Questionnaire Total

16)1I Conduct Problem

17) 11 Inattentive-Passive
18)III ,Tension-Anxiety
19)1v Hyperactivity

20)v Sociability

21)Severity of Problem .
22)Academic Achlevement Change (post-test
only)

23)0Overall Behaviour Change (post-test only)

24) Group Participation Change (post-test
only)
25)Attitude Toward Authorlty Change (post-
test only)
Weschler Intelligence Scale for
Children - Revised
26) Full Scale 1Q
27) Verbal IQ . @
28) Pexformance IQ
Wide Range Achievement Test
29) Reading grade level
30) Spelling grade level
31) Arithmetic grade level
Continuous Performance Test
32) Visual attention=~absolute score .
33) Auditory attentjion-absolute score

PRE~-POST TREATMENT ASSESSHMENT BATTERY

l69

Estimated Completed
Time to
.Complete by
3 min parents
30 min parents
15 min teacher
60-90 child &
min psycho~
metyrist
20-30 "
m%n
30 .min "



TABLE 24 continued

TEST

G.34)pPiers-Harris Children's Self-Concept

H.35)Percentile Height

I.36)Percentile Weight

J.37)Blood Pressure - systolic
38) Diastolic

K.39)Pulse Rate

170

Estimated Conmpleted
Time to
Complete by
15~20 min Child &
Psycho~-
metrist
3 min "
3 min "
3 min "
3 min "
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D and H-K, and the second session could include tests
E-G. Thus each session would last about 1% hours. It is
suggested that items H-X on height, weight, blood pressure
and pulse be administered by a single ps;chometrist trained
in thése procedures rather than by a variety of participating
clinicians who would likely exhibit more variability in
their measurement techniques than a single assessor.

Tests B and C appear as appendices to this thesis.
Tests.D-I are available through the sources listed with the
respective test in the references section. Te§t}A is

presented below along with a few words,about each of the

test instruments.

A) Family Function

This item was ‘designed to get a single, simple
measure of family function. Parents can be asked to .

independently answer the following question;

"In general how would you say your family

members get along with each other -- very well: or
very poorly? Make a mark which crosses through the
line below indicating how close to very well or very
poorly you would rate the way your family members (you,
spouse, and children) get along with each other.

Very poorly Very well"

The line is 100 millimeters long. By measuring the distance
of the mark from the 0 point, one can get a measure of‘family

function ranging from 0 to 100. This rating scale has .not been

pretested,

AW A e
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Alternatively one could use a better tested measure

of family function such as the Rundquist and Sletto Family

Scale or others described by Straus (1969).

s

B) Conners Parent Questionnaire

This is a checklist to be completed by parents
as a description of their child's behaviour. It includes
93 behavioural items, such as "restless" on which a child is
rated: not at all, just a little, preteé much, or very much.
In addition to rating‘their childA on each item, parents are
asked to circle the items they are most concerned about
in their child. There are eight factor scores which can be
derived from this questionnaire. The factors are termed:
Conduct Problem, Anxiety, Compulsive-Hyperqctive, Learning
Problem, PsBchosomatic, Perfeétionism, Antisocial, and

Muscular Tension.

Hyperkinetic children have significantly higher

»

>

(poorer) scores on parts of this behaviour rating questionnaire

when compared to neurotic or normal childrgn (Conners 1970).
It is expected that each of thé three treatments described in
Ehis protocol will have some impact on the measures derived
from this:questionnaire.

An individual parent can fill out this questionnaire,
or spouses can fill it-out-togéther. it is important that
the raters (individual or joint) be Fhe same at pre and'bost*

treatment testing.
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C) Conners Teacher Questionnaire

This is a 39 item checklist to be completed by a
teacher as a descripﬁion of a child's behaviour. 1In
addition to the 39 items it includes one item on the

( .

overall severity of the child's problem, and four items to
be rated at the end of treatment in the change in academic
achievement, overall behaviour, group participdtion and
attitude towaxrd authority. Five factor scores are based on
the 39 items. The factors are Conduct Problem, Inattentive-
Passive, Tension-Anxiety, Hyperactivity and Sociability.

Hyperkinetic children have significantly different
scores than normal children on each of the five factors
derived from this questionnaire according to Conners' (1973)
report of Sprague et al. (in press). Hyperkinetic
children show significantly more improvement on total scores
and certain factor scores on this questionnaire when randomly
assigned to methylphenidate as opposed to placebo (Conners,
1972; Garfinkel, 1974). This qu?stignnaire has not been used
in studies of behaviour modification treatment of hyperkinetic
children; however, other behavioural measuresramong hyperkinétic
children have shown significant improvement with behaviour
modification treatments (Mads;n et al. 1968; McKenzie et al.

-

1968; Patterson et él. 1964, Wadswofthﬂ197l;_Quay et al. 1967).

A

Conners feacherQuestionnaire will be an important
test in the proposed study because it will be a rating of a

major portion of the child's behav10ur by an observer who w11l

k)

M
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not be informed of which type of treatment the child

receives.

D) Weschler Intelligence Scale for Children - Revised
(WISC-R)

The WISC is probably the most widely . used measure of
intelligence. It has recently been revised and
restandardized for children 6 - 16 years. It includes 12
possible sub-tests -- 5 of which need to be given to compute
the Verbal IQ, another 5 of which need to be given to compute
the Performance IQ., The Full Scale IQ is computed from
these 10 sub-tests. Raw scores have been standardized to a
mean of 100 and a standard deviation of 15 at each age level.

B Hyperkinetic children have shown significantly more
improvement on the WISC Full Scale IQ, Verbal IQ,
'Pefformance IQ, and several of the sub-tests when randomly
assigned to methylphenidate.as opposed to placebo (Conners,
1972; Knights & Hinton, 1969, Weiss et al. 1971). This
suggests that a child's funct;onal intelligepce, or at least
his test performanée is improved by methylphenidate, It is
not known if behaviour modification treatment can improve
measures of intelligence among hyperkinetic chi{dren.

Children should be given the WISC-R in their first
formal pre-treatment assessment session so that those with

Full Scale, Verbal or performance IQ's below 80 can be

excluded from the st%dy though still offered ‘treatment.

.
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E) Wide Range Achievement Test

This test provides measures of the reading,.
arithmetic, and spelling grade levels of a child.

The WRAT evidently did not reveal significant
differences between 6 wee}s of methylphenidate or placebo
treatment in one study (Conners, 1972). ’However in another
study of 8 weeks of dextroamphetamine, cylert and placebo
treatment, dextroamphetamine compared to placebo treatment
groups showed differences in their amounts of improvement
on the WRAT which were statistically significant for the
spelling test and approached statistical significamce for the
reaaing test (Conners et al. 1972)., Thus it seems reasonable
to speculate that over a sufficient period of time and with
a sufficient sa%ple size, methylphenidate would likewise show
a significantly greater impact than placebo on WRAT grade
levels .,

The WRAT has not been used in studies of behaviour
modification treatment for hyperkinetic children, however,
rates of improvement in the Slosson Oral Reading Test have
significantly improved with behaviour médifiéation treatment
(Wwadswoxth, 1971). Thué behaviour modification treatment

may also show an impact ‘on the WRAT. .

i
!

F) Continuous Performance Test

This test is presumed to be a measure of attention.
It can be given in visual and/or auditory form. In either

form, letters are presented rapidly, and the.child is
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instructed to note the presentation of a particular letter or
sequence of letters.

Hyperkinetic children sﬁow deficits on this test
when compared to normal children (Sykes et al. 1972) and
show significantly more improvement on this test with
methylphenidate treatment than with placebo treatment
(Conners, 1972; Sykes et al. 1971; Sykes et al. 1972! Weiss

o
et al. 1971).

There is some speculation ghat improvements of

¢ ,

attention with methylphenidate underlie many of the
other cogﬁitive and behavioural improvements observed. While
this test has not been used in stydies of behaviour
modification treatments for hyperkinetic children, other
measures of attention have improved significantly with 8
behavioural modification treatments (McKenzie et al. 1968;
Quay et al. 1967). . "
G) Piers-Harris Children's Self Conéept

This test contains 80 étatements such as
"I am a happy person" t;.which a ild responds yes or no.
Test items may be read EX a child who is 4dt or\above the
grade 3 }evel; the test items may be read to a child below that’
level. This test has not previously been used in studies of
h&perkinetic children and, as of this wriéing, I have not
seen a copy of this test. However,‘judging from its

description in the Seventh Mental Measurements Yearbook (Buros, £

1972, p.306) it would appear that it may be a useful 1

-
. =
1 i

PN, - —
ey e -
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addition to the battery of tests used in the study of
hyperkinetic children. Some people are concerned that
either methylphenidate or behaviour modification treatménts
may adversely affect a child's sense of self-control and
thus his self-concept. It seems to me that the treatments
in this protocol are more likely to be accompanied by
improvements in self-concept as behaviour ;nd in\ellectual
function improve.

H) Percentile Height

)

This wvalue iqgfcates what percentage of children
of the same age and sex are shorter (or taller) than the
ch$ld in question. Measurements should_be taken witﬁ the
child standing in stocking feet. "

In one study, 10 hyperkinetic children on 20mg
or more of methylphenidate per day over the course of about
three years showed a mean reduction of 10 percentile points
in height, while 14 hyperkinetic children whose parents

refused the drug showed a mean gain of 6.8 percentile points

in heigﬁt -~ a statistically significant difference between

éroups (safer and Allen, 1973). It is expected that

behaviour modification treatment will have no effect on
percentiie height; and that .7mg/kg/day of methylphenidate’
will have very little effect on percentile heiggt.
I) Perc¢entile Weight ‘

This value indicates what percentage of children

of the same age and sex weigh less (or more) than the child
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in guestion. Measurements should be made with the child
in light undergarments.
In one study, 10 hyperkinetic children on 20mg
or more of methylphenidate per day over the course of
about three years showed a mean reduction of 9.4 percentile
points in weight, while 14 hyperkinetic children whose
parents refused the drug showed a mean gain of 1.29 percentile
-
points in weight. The difference between groups is
statistically significant (Safer and Allen, 1973). It is
expected that behaviour modification treatment will have no
effect on percentile weight, and that 7mg/kg/day of methylphen-
idaée will have very little effect on percentile weight.
J) Blocd Pressure
The measure of systolic (first phase) and
aiastolic (fifth phase) blood pressure in the arterial
system should be made with a pediatric-sized cuff while the
éhild is seated. The same arm should be used at pre and post-
testing for an individual child. g
Xnights and Hinton (1969) «.in comparing methylphenidate
and placebo treatment groups found a difference in pre-post
diaétolic blood pressures of 4.6mm which approached
statistical significance. It is e;zected that behaviour
modification treatment will have no effect on blood pressure,

and that .7mg/kg/day of methylphenidate will have very little

effect on blood pressure.
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K) Pulse

This measure of heart rate 1s conventionally
taken at the wrist prior to the measurement of blood
pressure. .

Knights and Hinton (1969) foudd that children
treated with 40mg/day of methylphenidate showed an
increase in mean heart rate from 78 to 94 beats per minute

‘

which was significantly different than the mean pre-post }
measure observed with placebo treatment. It is expected
that behaviour modification treatment will have no

effect on pulse, while .7mg/kg/day of methylphenidate may

result in some increase in pulse rate.
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3.4 ASSIGNMENT TO TREATMENTS

Randomization to treatment <d4s commonly used 1in
N\

~

well designed clinical trials in order to try to make

the various treatment groups comparable with respect to
ratient characteristics. If it is known that certain patient
characteristics have a particularly important influence  on
treatment outcome, then one may choose to enhance the
conmparability of the treatment groups with respect to these
characteristics by stratified ;gndomization. For example, 1f
it is anticipated thg{ intelligence will have an important
infiuence on treatment outcome, then one may create
intelligence-strata (such as IQ below 100, and IQ above 100)
and within these strata randomize pairs of patients to
alternative treatments. With stratified randomization *
one 1is then assured that equal nuﬁbersof patients with
IQ above 100 and with IQ below 100 will be in «ach treatment
group. However, if there are several characteristics which
may have an important influence on Outcoﬁe, and if one
attempts to stratify for each of theéé, then an unwieldly
number of substrata are generated. Given four characteristics,
each with two strata, one would generate 16 substrata within
which patients should be randomized to treatments. There may

be insufficient numbers of patients falling into each stratum

to allow each of the treatment’groups to receive equal
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} .

numbeés\of patients from each stratum, The procedure becomes
increasingly awkward with 1ncreasing numbers of strdta so
many investigators rely on straight randomization to make
treatment groups comparable.

A new procedure called minimization has been
proposed as an alternative method of assigning patients to
various treatment groups (Taves, 1974). Using minimization,
an experimenter may readily take into consideration as many
variables as he/she wishes to make comparable in the
various treatment groups. In addition, the variables can be
given different weights based on their presumed importance 1in
influencing Freatment outcome. In a variety of computer
simulations, minimization was shown to be superior to simple
randomization in creating comparable treatment groups. Its
effectiveness in générating coﬁparable treatment groupé wWas
no; cdompared by computer simulations to stratified
randomization, however intuitively it seems at least as
good  as stratified randomization, and it is more feasible

~than stratified randomization when there are many variables
for which trea;ment groups should be made comparable.

Basically minimization workd) by taking each
patient wﬁé becomes eligible for trﬁatment and assigning

™ PR
that patient on paper to each of the treatment groups in turn.
Whichever assignment creates the least amount of

dissimilarity between the various groups of patients is the \

assignment to be made. Take an example, where one is

~. .-
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concerned only about making the groups comparable with
respect to sex. Group A currently has 2 boys and 1 girl,
while group B has 4 boys. The next patient to be assigned
happens to be a girl. She will be assigned to group B
because that creates the least amognt of dissimilarity
between the two groups with respect to sex. When there are

-

several variables being considered in the minimization

* |
process, it would be unlikely for anyone to guess with greater
than chance accuracy what the assignment would be unless one
knew exactly what the variables and their substrata were
and d4i4 the appropriate calculations. (i.e. Clinicians
could not readily engineer the assignment of a particular
patient to a particular treatment.) The calculations are
conceptually guite simple (see Taves, 1974) but in fact quité
cumbgrsome to do by hand if there are several variables
and several treatment groups under consideration. One could
write a computer program for the calculations required and
thus make the assignment to treatment a gquite convenient
procedure. If on; lacks computer ,facilities, one could
cénsiderusing the minimization procedure with a small
number of variables and doing the calculations by hand. In
this study, the few variables to be included in a hand'
calculation could be the child's age (1 year strata), IQ
(15 point strata), and sum of scores on Conners Parent-Teacher

Questionnaire as fflied\out by parents and teachers (10 point

strata). If one has computer faeilities then the variables



and strata in Table 25 could be employed 1n the minimization
procedure.,

The variables are the pre-~treatment test
scores plus age and sex. These variables have each been
dividéd into four strata.except where there were indications
for doing otherwise (e.g. sex has two strata -- male and
female, age has five strata ~-- one for each year of age
between 6 and 10). Each of these variables may have somne
influence on the ‘potential for change with treatment, and
therefore 1t 1s reasonable to attempt to make the groups of
children assigned to the three treatments comparable with
respect to these variables. A weighting of one is
suggested for each variable since we do not know whether
any are more important than others in influencing the
potential for change with treatment.

If two or more children are available for assignment
to treatment at the same time, the best combination of
assignments can be chosen. Taves (1974, p.452) reports that
a computer program for the minimization procedure, with the

ability to identify the best combination of assignments, is

183

available from the American Documentation Institute, Auxiliary

Publication Service, Library of Congress.
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TABLE 25: VARIABLES AND STRATA FOR USE IN THE
MINIMIZATION PROCEDURE OF ASSIGNING
CHILDREN TO TREATMENTS

VARIABLE STRATA
1. Family Function - average 0-25 26-50 51-75 76-100
2. H 1] acc. wife " " i "
3. " " acc. husband " " " "
4. Conners Parent Questionnaire 0-99 {100-149 {150-199 |200-279
total
5. Conduct Problem factor 0-5 6~-10 11-15 16-21
6. Anxiety factor " n " "
7. Impulsive Hyperactive factor 0-6 7-12 13-18 19-24
8. Learning Problem factor 0-3 4-6 7-9 10~12
9. Psychosomatic factor 0-3 4-7 8-11 12~-15
10. Perfectionism factor 0-2 3-4 5-6 7-9
11. Antisocial factor 0-3 4-6 7-9 10-12
12, Muscular Tension factor " " " "
13. Severity of Problem 0 1 2 3
14. Mean Score for items of 0-1.5 {1.5%*-2 2%-2.5 12,5%-3
most concern , N .
15. Conners Teacher Questionnaire; 0~-30 | 31-60 61-90 91-117
total i
16. Conduct Problem factor 0-9 10-19 20-29 30-39
17. Inattentive-Passive factor 0-4 5~8 9-13 14-18
18. Tension Anxiety " " " " "
19. Hyperactivity " " " " "
20. Sociability " " " " "
21. Severity of Problem 0 1l 2 3
22, Full Scale 1I9Q 80-95 )96—105 136-120 121 & up
23. Verbal 19 " | " " - "
24, Performance IQ " " " "
25. WRAT Reading 1-1.9; 2-2.9; 3-3.9; 4-4.9; 5-5.9
6~ up
26. " sPelling " " ” 1" L1]
27. " Arithmetic " " " " "
28, CPT Visual Attention 0-25 26-50 51-75 76~100
29, CPT Auditory Attention " " " "
30. Piers-Harris Children's Self ? ? ? ?
~concept
31. Percentile Height 1-25 26-50 51-75 76~100
32. Pexrcentile Weight " " " "
33. Systolic BP below 110; 110-114' 115-120{ 121 & up
34. Diastolic BP below 62 ' 62-68 . 69-75 76 & up
35. Pulse below 80 | 80-84 |85-90 |91 & up
36. Age 6; 7; 8; 9; 10

37. Sex Female Male

P
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3.5 TREATMENTS FOR HYPERKINESIS .

There are three treatment groups in the proposed
study. . One receives methylphenidate, another receives a

behaviour modification program, and the third receives the

two treatments in combination. Eight weeks is the suggested
length of treatment for the study. This time period is
suggested for three major reasons. First, it is close to

the minimum time one would need to pick up significant
treatment effects on some of the outcome measures (WRAT,
percentile weight, percentile height). Second, it is close
to the maximum time that some clinicians would be willing to
withhold stimulant drug treatment -~ the best tested
treatment for hyperkinesis. Third, treatment packages of
eight weeks allow serial intake of sufficient numbersof
children to complete the trigl in one year as shown in

Table 29 (p.214).

Qdministration of the two treatments in
combinatth should Qg identical to their admini;trgtion in the
individual treatment programs. “Therefore only the
administr%tion/dk the individual treatment programs need

be described.
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3.5.1. Methylphenidate Treatment

Methylphenidate, or Ritalin as it is known by
its trade name, should be prescribed and monitored by
participating clinicians. fThe starting dose suggested here
for all children is 5.0mg/day. The daily dose can be
increased by 5.0mg each day to a suggested maintenance
dose of approximately .7mg/kg/day for each child. The
drug administration schedule shown in Table 26 would achieve
the closest available approximation to .7ﬁq/kg/day
using 2.5mg B,I.D. increments. (CIBA manufactures
Ritalin in 10 and 20mg tablets which are scored in the
middle for division into two parts. These tablets can

also be fairly readily cut into quarters of 2.5mg each.)

The initial dose and incremental dose of Smg/day
are suggested here because with this schedule any
child under 53kg can be brought to the presumably
therapeutic dose of .7mg/kg/day within less than a week.
I am~guessing (since there is no information on this point)
_that gradually increasing the dosé to .7mg/kg/day during
the first week will cause somewhat fewer problems with

side-effects than starting directly at .7mg/kg/day.
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" TABLE 26 : METHYLPHENIDATE DOSAGE BASED ON -
BODY WEIGHT
MORNING MID-DAY TOTAL DAILY MAINTENANCE
DAY DOSE DOSE DOSE DOSE = .7mg/kg/day

1 +.2.5mg 2.5mg 5.0mg ‘

2 5.0 5.0 10.0 €10.72-17.85 kg
3 7.5 7.5 15.0 +«17.86-25.00

4 10.0 10.0 20.0 «25.01-32,14 )
5 12.5 12.5 25.0 «+32,15-39.28

6 15.0 15.0 30.0 - €39.29-46.42

7 17.5 17.5 35.0 > «46.43~-53.57

.\\\

~

* After gradually increasing daily dosage as indicated for

day 1, 2, and so on,
achieve the closest approximation -to
increments.

when using 2.5mg B.I.D.

the maintenance dose can be used to
.7mg/kg/day available

~

P



The dose of approximately .7mg/kg/day
is suggested as the maintenance dose in this study for
two major reasons -- effectiveness and lack of side-
effects. Sleator and von Neuman (1974) report
significantly greater therapeutic benefits as measured
by "blind" teacher ratings with the doses of
.Tmg/kg/day than with .3mg/kg/day or .lmg/kg/day or
placebo. Unfortunately it is not clear in‘their
publication if the order of the doses was randomized or
1£f they were increased gradually from low toe high.
If the latter is true, the increase in improvement
seen on the high doses might be attributable to gradual
development of improved school behaviour set off by the
first low doses of methylphenidate. At any rate with
the minimal information available on the dose-
effectiveness relationship it appears that .7mg/kg/day
is a reasonable dose for achieving therapeutic

effectiveness.

188
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Additional information suggests that .7mg/kg/éay
may also be a fairly safe dose in avoiding side~effects
on pe;centile welght, percentile height, heart rate, and
pulse. In Safer and Allen's (1973) study, doses of
methyiphenidate up to 20mg/day were not associated with any
significant reduction in percentile weight or percentile
height while higher doses were associated with such
reductions. The children started on methylphenidate at a
mean age of 7.4 years and a mean percentile weight of 49
which is equivalent to about 23kg. It seems rxeasonable to
posit that if up to 20mg/day of methylphenidate had no
significant effect on percentile weight and height for children
who started at a mean weight of 23kg, that a somewhat higher
total daily dose would also be safe for children with greater
body mass. Using the schedule in Table 26, only children
above 32.14kg would receive more than 20mg/day. Given the
information currently available, I would guess that this dosage
schedule would have very little effect on percentile weight
and height.

Knights and Hinton's (1969) study monitored the
effect of 40mg/day of methylphenidate versus placebo on
heart rate and diastolic blood pressure {(among other variables).
The difference in pre-~post scores for the two treatment
groups was significant (p <.01) for heart rate with the
methylphenidate group showing a mean increase in heart rate

of 15.6 beats/minute, and approached statistical significance

e A T n

-
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for diastolic blood pressure (p=<.10) with the methylphenidate
group showing a mean increase of 1.9mm. Using the dosage
schedule in Table 26, it would be unlikely for childrxen to
receive a dose as high as 40Omg/day. It is not known if

lower doses will eliminate possible side-~effects on heart
rate and pulse but 1t is likely that lower doses will

reduce side-effects. :

For the drug treatment program, study personnel
should prepare dated envelopes containing the appropriate
medication for the child according to the schedule in Table 26,
Two envelopes should be prepared for each day -- one for a
morning dose, and one for a mid-day dose. (A divided
dosage is‘quite commonly used for stimulant medication.)

For the purposes of the study, school personnel
should not be involved in administering medication (as 1is
commonly done for hyperkinetic children) so that teachers
may remain blind to the children's treatment regimen and thus
independent observers of the children's behaviour.

Parents can be given a one months supply of
medication for their child with instructions on its
administration. Medication should be used orrly on the date
and time (morning, mid-day) marked on the package. When a
dose is missed it should be left in the package. The morning
package of medication should be given at breakfast time.

The mid-day dose should be given as close as possible to the

’

-mid-point in the child's day (e.g. at lunch if the child comes



191
ﬁﬁs‘lx\ (L)

hompe for lunch, oxr after sch 019~ parents should be
i;formed that children on #gihylphenidate may show some
temporary insomnia and decrease in appetite (Conners, 1972; Conners
1971b; Winsberg et al. 1974). Parents should be instructeqd
to ph;ne the study clinician if these or other side-effects
become a problenm. In such cases reduction in medication
can be considered by parents and clinician, and when it
seems warranted medication can be adjusted until side-effects
are no longer problematic. If for example medication
packets containing a maintenance dose of 15mg B.I.D. have
been given to the parents anq side-effects are problematic,
then parents could be instructed to give 15mg in the morning
and 10mg at mid-day, leaving the other 5mg tablet in the
medication package. Study personnel should carefully record
date , reasons, and amount of each medication reduction.

It is possible that for some children, less than
.7mg/kg/day would be as effective as .7Tmg/kg/day. One
could attempt to find out by keeping medication at
.7mg/kg/day for a few weeks while getting blind teacher
ratings on the child, and then reducing medication and getting
additional blind teacher ratings for a few weeks. This sort
of experimentation and adjustment is not proposed for
inclusion in the present study though it could be attempted
with some children upon termination of the study.

)
i
Parents should he asked to return all medication

.

envelopes and rémaining medication when they come for a
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visit plus additional medication at 4 week intervals.

From the remaining medication tablets and knowledge of any
prescribed reductions resulting from side-effects, study
T

personnel can make an estimate of compliance with drug

treatment (e.g. 70% of prescribed milligrams were taken).

AP R T P S
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3.5.2. Behaviour Modification Program

The behaviour modification program 1s more difficult
to define precisely and will be more complex to administer
than the methylphenidate treatment. Because there are so
many possible variations to a behaviour modification program,
it is difficult to establish what the ideal mode of
administration 1s. Recall that 13 of 14 studies 1in section
2.6.3. report that behaviour modification procedures are more
effective tha; other procedures in improving hyperkinetic
children's behaviours; however, the behaviour modification
programs were applied 1n numerous ways including: working
directly with the child, teaching parents how to improve their
child's behaviour, and aiding teachers t o improve a child's
behaviour. It 1s not really clear which of these techniques
and which of the many possible variations within these
techniques 1s the most effective. Therefore, the program
suggested in this section is a pot-ppuwri of techniques which
have been used in a variety of other behaviour modification
programs and which in combination seem to make sense for this
study. Many of the programs from which I have borrowed are
described by Berkowitz and Graziano (1972).

The primary objective of the behaviour modification
program would be to assist parents to interact with their

children in a fashion which optimizes desired behaviours and

minimizes undesired behaviours.

S e
"

T R
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Work with children alone 1s not. suggested here
because 1mprovements 1in behaviour 1in the experimental
setting may not generalize to the home setting if parents
are not applying similar methods for increasing desired .
behav1$urs and decreasing undesired behaviours. Work with
teachers may be very helpful in i1mproving children's
behaviour, however it is not suggested for this study
because teachers are the only persons who can observe and
rate a substantial portion of the children's behaviour while
remaining blind (unbiased) to the nature of the treatment
conditions under evaluation. The individual who offers the
behaviour modification sessions should be experienced and
successful i1n the use of conditioning to modify children's
behaviours, and should also be experienced and successful
in teaching parents how to use conditioning. The formal
qualifications of such a person might be psychologist, nurse,
child care worker, teacher etc. i

The eight weekly sessions in the behaviour
modification program could be conducted as follows:

1) Instructor meets with each set of parents for -1 hour
(which is “14 hours of sessions per week for £he
instructor if cohorts of 21 children enter the study at
the same time. )

2) As per 1).

3} Instructor meets with each set of parents and child for

1% hours (= 21 hours weekly/instructor)
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4) As per 3.
5-8) Instructor meets with 4 groups of 3-4 couples each
for =% hours per group (=6 hours weekly/instructor).

Note that the last four sessions are designed in

part £o require fewer hours per weeksfrom the instructor.
/

If screening in schools 1s used, then a new cohort will
enter treatment when the previous cohort 1s half Qay through
treatment. Thus one cohort will be receiving a total of 14 to
21 hours of 1ndividual sessions per week from the instructor
while another cohort receives 6 hours of group sessions per
week from the 1nstructorufor a total of 20-27 hours per week
of sessions. There should not need to be much preparation for
these sessions on the part of the instructor. That 1s the
instructor should already be well versed in the principles
and the art of §ssist1ng parents to modify their own
parental behaviours and in turn the behaviours of their
children. The sessions should be at a time which is
convenient for parents, which will mean that the instructor
should be willing to work a reasonable mix of mornings,
afterncons and evenings. If possible both parents should
attend each session but this is not a prerequisite to
acceptance or continuation of the parents in the program.

The content of the behaviour modification sessions
could be as follows:

Session 1). The instructor and parents should jointly sect

specific goals of behavioural change for the child, and
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jointly plan procedures to be used in reaching these goals.
Goals may be defined 1n terms of behaviours to be decreased

and behaviours to be increased in the child during the program.
The Conners Parent Questionnaire can be used to facilitate
seleciion of a short list of behaviours to be decreased

because it asks parents to rate their child on 93 items of
behaviour and to circle those behaviours which are the most
troublesome. The circled items with any modifications,
additions or deletions which parents and instructor agree to

/£
could be the behaviours to be decreased.

x

Parents and instructor can decide upon a behaviour to
displace each of the behaviours to be decreased. For example
if running around during meals 1s to be decreased, then‘the
behaviocur to displace it is sitting calmly at the ' table.

If avoidance of chores 1s the behaviour to be decreased,
then completion of chores is the behaviour to be increased.

A single set of behaviours including one behaviour to
be decreased and another to be increased in 1ts place can be
chosen for the first attentions of instructor and parents.
Using this set of behaviours as an example, the instructor
can discuss with the parents the behaviour modification
procedures which could be used by the parents to increase
the desired behaviour and to decrease the undesired behaviour.

These procedures are based on the following principles.

A) Reinforcers which follow a behaviour tend to strengthen

or encourage the recurrence of that behaviour. Reipforcers



may be 5001a1’such as smiling, attention, interest, praise

and affectionate contact, or non-social such as a special
dessert, money, particular toys, television privileges or a
late bedtime. Most of these act as reinforcers to most
child;en. However, some things may be reinforcers to some
children and not to others or to a particular child at one
time and not at another time. Observation and trial and error
will help disclose those things which act as reinforcers for
an individual child (or adult) and therefore, increase or
strengthen particular behaviours in that individual.

Initially rxeinforcers should be applied immediately
following each behaviour which is an approximation of the
desired behaviour. Subsequently reinforcers should be
applied only following behaviours which are a small step
closer to the actual desired behaviour. This is called shaping
a behaviour. Once the desired behaviour has been established,
occasional reinforcement will maintain it. However, there is
some evidence that hyperkinefic children require more
reinforcement than normal children to maintain comparable
levels of performance (Freibergs & Douglas, 1969).

B) When certain consequences follow a given behaviour,

that behaviour tends to decrease in strenth or frequency.

Such consequences include: lack of attention interest, praise,
or other reinforcers; five or ten minute time-out periods

when the c¢child is to be without playmates or toys; and

o . -
temporary loss of some portion of allowance or privileges.
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If severe punishment 1s used to decrease undesired behaviours,
the long term consequence 15 likely to be efforts by the
person punished to totally avoid the source of the punishment.
At the end of the first session parents can be
given a self-instruction manual on behaviour modification
principles and methods. I have geen two such manuals --
one by Becker (1971) and one by Patterson and Guillion (1971).
For the proposed study, I would recommend the latter entitled

Living with Children: New Methods for Parents and Teachers.

It is clearly and pleasantly written 1n a programmed
learning fashion (as 1s the former), and it can be completed
more rapidly than the former. It contains about 50 pages on
behaviour modific;tion in general, and another 40 pages with
six sub-sections pertaining to specific types of children - -
one of which is the overly active, noisy child. Many

parents could complete this manual within the week before the

next session. Other parents may take longer to complete it.

Session 2) Instructor and parents can meet for the parents
Eo/describe their progress and problems in efforts to
modify their child's behaviour, and for the instructor to
offer encouragement and suggestions.
The efforts of the parents after this session can

be directed to:
A. charting the frequency of a particular behaviour they

would like to see changed in their child (Patterson and

Guillion include graph paper laid out for this purpose):
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BR) applying appropriate reinforcing and/or non-reinforcing
consequences and

<) charting the change in the selected behaviour over time.

Session 3) The instructor, parents, and child can meet to
discuss the behaviour modification efforts taking place an the
home. In a fashion which is suited to the c¢hild's age and
intelligeﬁce, the instructor can explain that not only do parents
influence the behaviour of children but children influence the
behaviour of parents. A child, like a parent, can offer
reinforcers for the behaviour of others in a fashion which
increases the probability of desired behaviours from others and
decreases the probability of undesired behaviours from others.
The child can theglbe asked what behaviour of his or
her parents is most botheégome to the child. Let us say that
it is nagging about room clean up. The behaviour which is
desired by the child from the parent in this case is friendly
reminders or no reminders about room clean up. When the
desired behaviour occurs (e.g.a morning with no reminder) the
child can offer what would probably be the most potent
reinforcer to the parent for the desired no-nagging behaviour
and that is a room clean up by the child. The parent in turn
can strengthen the desired room clean up behaviour in the child
with a compliment. Other examples can be discussed with
parents and child. There will likely Pe instances where the

instructor will regard the expectations of either parents or

child regarding the other's behaviour as inappropriate. 1In
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such instances, the goal of the instructor will be to modify

expectations not behaviours. .

Session 4) Instructor, parents and child can meet again.

Components of this session might be:

A} The instructor and the child interact in a game or a
task while the parents observe. The instructor can
thus model adult reinforcing and non-reinforcing
behaviours following certain behaviours of the child.

B) The parents and child interact in a game or task
while the instructor observes. Parents can thus practice

]
use of reinforcing and non-reinforcing behaviours. In
ensuing discussion, the instructor can highlight
particular féatures of the interactions,

Certain facilities and equipment can augment these
procedures, For example this session may be condu%ted in two
rooms with a one~way glass between. A videotape of the
session may be made for replay in the ensuing discussion.

A sound or light signal system can be used to indicate to

parents when to offer reinforcers for the child's behaviour.

Sessions 5-8) Instructor and groups of three to five

couples can meet, These groupings should contain parents who
are within “the same treatment regimen (e.g. behaviour
modification only, or behaviour modification and
methylphenidate).

¢ s

In these sessions the instructor can encourage the
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couples to share the information which they individually have
which might prove useful to the rest of the group in their
current efforts at behaviour modification in gheir children.
and in themselves,

Supplementary films and or readings might be
utilized within and between these sessions. A good sourxce of

informat:on for the instructor about possible supplementary

-
v

readings of value to parents andyor the instructor is

Behavicur Modification in Child and School Mental Health

an anhotated bibliography on applications with parents and

-

teachers by Brown (1972)

Measures of compliance with treatment in the
behaviour modification program are difficult to make since
there will be no observers in the home to see how often the
parents actually implement the behaviour modification

X
procedures. A readily available, though by no means ideal
measure of compliance with this treatment regimen, is the
proportion of the available behaviour modification sessions
which are actually attended by the parents. If it is a two
parent family then the total of possible :attendances is

2 parents x B sessions = 16 attendances. In a one parent

family the total possible attendances is 8. Compliance can

be expressed as the ratio of actual to possible attendances.

~
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3.6. PCST-TREATMENT ASSESSMENTS AND DATA ANALYSIS

The post-treatment assessment battery should be
identical in content and administration to the pre-treatment
battery. That is the same parent or parents, the sam;
teacher and the same psychometrist should be involved 1in the
evaluation of each child. Identical testing rnstruments
should b; used. Every effort should be made to withhold from
the psychometrist i1nformation regarding which treatment a
child is receiving.

For the subsequent data analysis computer facilities
are virtually essential. Hand calculations would take an
inordinate amount of time to compiete.

For each child in the study the following
information will be available: identification number, age,
sex, pre-treatment values for each of the variables listed 1n
.Table 24 (pp. 169), post-treatment values for each of the
variables listed in Table 24 (pp. 169), and compliance with
treatment. From these values a p{e—post change can be
computed for each subject on each variable. Four of the
variables (21-25) will not have individual pre-test and
post-test values, but will have a value for pre-post change.
These values should be treated like the pre-post values for

other variables.
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The first step i1n the data analysis should be to
determine how comparable the three treatment groups were
prior to treatment on numerous characteristics which might
affect treatment outcome. The characteristics which should be
looked” at in this analysis are age, sex, and each of the
pre~treatment assessment variables. The minimization )
procedure of assigning children to treatments should do a
good job of making the treatment groups comparable on all of
these variables, however it i1s worth checking to see if the
minimization procedure was successful in this task. In order
to determine if the three treatment groups are comparable with
respect to all of these variables considered together, one

may perform a multivariate analysis of variance. A computer

program for this analysis is available in BMD: Biomedical

Computer Programs, X - series Supplement edited by Dixon

(1971, pp. 64-73). The output from the program includes :
A) the F ~ statistic for the multivariate analysis of
variance which will indicate if the three treatment groups
were comparable prior to treatment on all of the variables
conside;id together, and B) the F -~ statistic for the .

u nivariate analyses of variance which will indicate if the
three treatment groups were comparable pricr to treatment on
each of the variables considered individually. One would
expect that by chance alone some of the individual F -

statistics from the univariate analyses of variance might be

significant, but that the ¥ - statistic from the multivariate



analysis of variance would not bé significant. If 2t turns

out that the treatment groups were significantly different (.= .0%)
prior to treatment (which is unlikely) then one should consider
doing subsequent analyses using analysis of covariance or

using comparable subgroups of the three main groups.

The second part of the data anmalysis will be to
measure the correlation of treatment compliance with each of
the outcdme measures (whexre outcome is the pre-post change).
For each subject there will be a single measure of compliance
with treatment and a measure of outcome on 39 variables. The
correlation coefficients can be computed with a BMD program
(Dixon, 1971, 49-59). This analysis will suggest: A) those
variables which are affected by methylphenidate treatment (the
ones which have a significant correlation with coﬁpliance with
methylphenidate treatment offered alone), and B) those
variables which are significantly affected by behaviour
m;dification treatment (the ones which have a significant
correlation with compliance with behaviour modification
treatment offered alone).

For outcome measures which have a significant
correlation with compliance, one could look at the cross
tabulation plots of compliance versus outcome to see how many
cases there are which show no improvement or get worse though
their measure of compliance with treatment is good.

If there are cases who consistently exhibit lack of
improvement on these outcome measures while having a high

measure of compliance, this suggests that one of two possible
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situations ex1sts. Firstly, these cases may truly be
individuals who do not respond favourably to the treatment 1n
question. The alternative explanation, which cannot be ruled
out, is that i1n fact these cases were not compliant with
treatment and that is why their treatment response was not
favourable, Compliance would be overestimated for rndividuals
in the medication group whose parents did not return all of
their unconsumed medication. Compliance would be overestimated
in the behaviour modification group for individuals whose
parents came to the sessions more frequently than they applied
behaviour modification at home.

If it happens that there are no cases who fail to
respond when compliance with treatment is good, then this
suggests that in the future clinicians, who see hyperkinetic
children who are treatment non-responders, should attend first
to compliance with treatment before considering dropping the
treatment. .

The third and most impérlant phase in the data analysis
will be to determine if the three treatment groups differ
significantly in their pre—poét change on the 39 variables
listed in Table 24. To do this one should consider the
variables individually, perform an analysis of variance to see
if the mean values for the three treatment groups are
significantly different, and if so go on to do pair-wise

comparisons of treatment groups using a multiple range test.

This analysis is available in BMD (Dixon, 1971, pp.572-585).



When a comparison of the three treatment groups
has been made 1n this fashion for the 39 variables, one
should summarize the results 1n a comprehensible fashion,
for example as shown in Table 27, p.208.

Using Table 27, one can readily see how each of
the treatments were ranked on each variable - where a ranking
of 1 meaﬁs the best and 3 the poorest. The lowest sum of
rankings suggests which 1s the best of the three treatments.
One can also see from Table 27 when the observed differences
between pairs of treatment groups are significantly different.
Onz treatment may have a better ranking than another on a

particular variable, but the twoc treatments may not be

significantly different.

Bear in mind that the 39 outcome measures are
intercorrelated. One may want to go on to do an analysis
which indicates whether pairs of treatments are significantly
different when one takes into consideration all of the
outcome measures or subsets of the outcome measures such as
the measures of effectiveness or the measures of side-effects.
One can do this analysis with a BMD program for discriminant
analysis for two groups (Dixon, 1971, 185-195). I1f one finds
that two groups are significantly different when a number
of variables are c¢onsidered simultaneously, then one must

look again at the univariate test results (as in Table 27)

to see which of the two treatments is the preferable one.
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o

This may be difficult to determine unless the univariate
tests are consistent in pointing to one of the two in the

palr under consideration as the better treatment.
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TABLE 27 \QQMEARISON OF
A) METHYLPHENIDATE B)" BEHAVIOUR MODIFICATION
C) METHYLPHENIDATE PLUS BEHAVIOUR MODIFICATION

~
Test Rank 52 ‘ Significant
SuperifOrity** Differences*
Variable A C Avs.B Bvs.C Avs.C
A.1l) Family function average 3 2 1
2) acc. wife 3 2 1
3) acc. husband l 3 2

é ' ) *
C.15) Conners Teacher Q. Total

16) Conduct Problem

17) Inattentive-Passive

18) Tension-Anxiety

19) Hyperactivity

20) Sociability

21) Severity of Problem

*
l
g . .
i .
. * *

K.39) Pulse Rate 3 1 . 2

DWWk NNR

WRONDWWWW

el a adl a
»

Sum of Rankings 80 102 52

The asterisk has been placed under the letter representing
the treatment which is significantly better. For measures
of effectiveness (1-34) better means more improvement. For
measures of side~effects (35-39) better means less side- t
effects. The absence of an asterisk means no significant
difference was observed.

** Superiority for measures of effectiveness (1-34) means
greater improvement. Superiority for measures of
side~effects (35-39) means lesser side-effects.
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3.7 ESTIMATED RESOQURCES REQUIRED FOR THE PROPOSED RESEARCH

An estimate of the budget required from a granting
agency to conduct the proposed research is given in Table 28 .
?heestimate of fundr required from a granting agency totals
$58,350. The figures are based on the following assumptions.
a) the principal investigator has independent support
and negotiates the necessary co-operation of
clinicians, school boards, principals, and teachers
prior to the beginning of the study;
b) screening is conducted in the schools to identify
children who are eligible for the study;
c) the study schedule shown'in Table 29, 1is followed and
the study is completed within one year.
If screening is not conducted in the schools
then: a) the flow of children into the study would be less
predictable; b) personnel may be very busy with a heavy case
load at some time and have no cases at other times; C) more
personnel may be required to cover times of peak influx of
cases; and d) personnel may need to be employed for a longer
period of time to allow for the collection of 105 children
in total for the study.
It appears that screening would allow for the
least costly implementation of the study within one vyear. It
might be possible in some settings for the study to be

implemented for the same total cost, but be extended over



more than a year if: the case influx was appropriate for

part time study personnel, and appropriate part time study

personnel were available.

The responsibilities of the personnel listed on

the budget could be as follows

1.

Principal investigator

to ﬁegotiate co-operation of clinicians, school boards,
principals and teachers prior to the study.

to make arrangements required for implementation of

the study (including adaptation of study design to
characteristics of the local setting).

to supervise: the implementation of the study, the
analysis of results, and the write-up and dissemination

of results.

Project Co-ordinator

act as liaison between study and schools

responsible for the administration of the screening,
and the collection of screening results

analyze the screening results for identification of
eligible children

contact parents of eligible children

contact family physicians of eligible children
assign children to treatments with the minimization

procedure

210
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g. responsible for collection of pre-post ratings from
teachers

h. supervise and assist in the coding of pre-post
assessments for computerization

i, conduct &he data analyses

j. draft summaries of the study and its results for

publicatiocn.

Physician
a. conduct the assessment of children for selection to
the study

b. responsible for the methylphenidate treatment

Instructor in Behaviour Modification

a. plan implementation of the behaviour modification
program

bi‘provide the behaviour modification program

¢. assist in the write-up of study results foi/dissemination._

Psychometrist

a: perform and score all pre-treatment tests on children
b. perform and score all post-treatment tests on qhildren
c. assist in the coding of pre-post assessments for

computerization.

Secretary
a. type all correspondence with schools, parents, clinicians
b. prepare dated daily medication envelopes for each child

c. file all materials pertaining to the study



answer calls for study personnel
<
make appointments for assessments and treatment

handle xeroxing and printing

type write-ups of study results

b‘
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TABLE 28 ESTIMATED BUDGET FOR THE PROPOSED

RESEARCH

Personnel

Principal investigator .
Project Co-ordinator (1 year Sept.-Aug.)
Physician for selection assessment and
methylphenidate treatment

Instructor in Behaviour Modification (1 year)
Psychometrist (1 year)

Secretary (1 vyear)

15% fringe benefits

Services

Clinical and Statistical Consultant Services
@ $150/day plus expenses
Computer Personnel Services @ $10/hour

Keypunching of data onto computer cards @ {5/hour

Computer time

Supplies

Testing materials commercially available
Printing of some testing forms

Behaviour modification self-instruction manuals

Stationery, stamps, xerox

Methylphenidate ‘

Miscellaneous expenditures not predicted in
advance

Travel

For school liaison

Two scientific meetings for reporting of results

TOTAL

213

Funding from
Granting Agency

z

Nil
$14,000
Nil

-

(OHIP)

16,000
10,000
7,000
7,050

600
400

50
500

350
300
450
500
Nil
500

150
500

$58,350

(CIBA)
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29 : STUDY SCHEDULE

Schedule for screening]by teachers in the last school
week in the month: ' -

Cohort Month

A)
B)
C)
D)
E)

I1)

Septembexr screen 2,100 10 year olds ~> 42 eligible
Oc tober n n 9 " " n

November n n 8 L " " "
December n n 7 ] " " "
January " n 6 n " n "

Scﬁedule for:

One ‘selection éppointment with study clinician (8)

Two pre-~treatment assessment sessions with psychometrist
Eight weeks of treatment with clinician and/or

behaviour modifiexr (T)

Two post—-treatmernt assessment sessions with
psychometrist (Post)

Candidates -3 ~21 children selected per cohort

Oct; Pre: 3 wks Oct-mid Nov; T: mid Nov-mid Jan;

Post: 3 wks mid Jan-Feb.

Nov; Pre: 3 wks Nov-mid Dec; T: mid Dec-mid Feb;

Post: 3 wks mid Feb-Mar.

Dec; Pre: 3 wks Dec-mid Jan; T: mid Jan-mid Mar;

Post: 3 wks mid Mar-Apr.

Jan; Pre: 3 wks Jan-mid Feb; T: mid Feb-mid Apr;

Pcst: 3 wks mid Apr-May.

Feb; Pre: 3 wks Feb-mid Mar; T: mid Mar-mid May;

Post: 3 wks mid May-June,

A) S:
B) s:
C) s:
D) s:
E) S:
I11)
A)
B)
C)

Schedule for 8 weeks of treatment

Methylphenidate Group ( ~ 7/cohort)
Weeks 1, 4, & 8 meet with clinician to get medication
and instructions. - .

Behaviour Modification Group ( =~ 7/cohort)
Weeks 1-8 meet once per week with instructor

(Pre)

Methylphenidate & Behaviour Modification Group ( -~7/cohort)

Weeks 1, 4, & B8 meet with clinician to get medication
and instructions.
Weeks 1-8 meet once per week with instructor.



4. SUMMARY .

This thesis is composed of two major sections -
a litefAture review and a research proposal pertaining to
hyperkinetic children. The literature review includes an
overview of the state of knowledge pertaining to
hyperkinesis and a detailed examination of definitions
and diagnosis, prevalence, characteristics of hyperkinetic
children, and drug and non-drug treatments for hyperkinesis.
Based on the information gained from the literature
review, a protocol ;as developed for a study to test the
hypothesis that .7mg/kg/day of methylphenidate plus 8
sessions of behaviour modification will be more effective in the
treatment of hyperkinetic children than either treatment
regimen alone. The proposed study callé for ;
A) screening of school children for hyperkinesis via
teachers' completion of Conners Parent-Teacher Questionnaire;
B) selection of 105 children who are eligible for the study;
c) pre~treatment assessments including Family Function,
Conners Parent Questionnaire, Conners fTeacher Questionnaire,
WISC-R, WRAT, Piers-Harris Children's Self-Concept,
Continuous éerformance Tést, Percentile Height, Percentile
Weight, Blood Pressure and Pulge;

D) assignment to treatments via a procedure designed to
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minimize dissimilarities between treatment groups;
E) eight weeks of either methylphenidate plus behaviour
modification, or methylphenidate alone, or behaviour
modification alone;
F) post—-treatment assessments as per the pre-treatment
assessments plus measures of compliance Qith treatment;
G) data analysis to determine which of the three treatments
is the m;st effective aﬁd which has the fewest side-effects
in the treatment of hyperkinetic children.

The proposed study would take a year to complete
and would cost about $58,000. In my view that is a small
investment for information which would be of potential
benefit -to probably at least 20,000 of every 1,000,000
children. The proposed study is by no means the only
research pertaining to hyperkinesis which needs to be done.
However, in my view it is an evaluation of treatments which
is strongly called for given our current state of knowledge

N

regarding the treatment of hypﬁrkinetic children.
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APPENDIX 1

OEPARTMENT OFf MEALTH EOUCATION AND WELFARE PUBLIC HEALTH SERVICE

HEALTH SERVICES AND MENTAL HEALTH ADMIFISIRATION
NATIONAL INSTITUTE OF MENTAL HEALTN

CONNERS TEACHER QUESTIONNAIRE
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FOULM arretvlD
Ol O 48 19s)

PATIENT NITIALS NUMBER MALES 001 1O 499, FEMALES 500 10 <98
LY S 3 < EE - SRS A f b - S 4 e st { % .3 ¢ - -] -7 | 9
ARST PATIENT
K. it IS S ke » 4 R S. T oy t 2 X % -3 & r e b ]
INITIAL
k-t s ‘W. =X h s b - 1o 2 -2 4 a & r 8 9
4 k4 E " ] .3 -4 - X b X 8 r 8 9
SECOND ' RATER
o, r 3 ® a3 T x ] B 4 3 «. & -3 7 8 9
INITIAL
Y. Z . 1. I S, < PERICD -1 & . 8 13
S P Hou Wook Month
O, nm . * o A °F £ 3
PLEASE USE A NO. 2 LEAD PENCIL. BE SURE TO MAKE MARKS HEAVY AND DARK ERASE COMPLETELY ANY MARKS YOU WISH TO CHANGE
Uisted below are descnptive terms of behavior  Mark in the column which best describes this chutd ANSWER ALLITEMS,
’ [ 2] St
CLASSROOM BEHAVIOR MR ey v GROUP PARTICIPATION o o temr Ny
B e K Ked ) B ume  Neb
1. Rdgen s s - A
"9 o R 22.  holates himelf from other
2. Humi and makes other odd noises - PIH T T ciuldren [P R E S St
3. Demonds must be met immediately; 123.  Appeors 1o be vnacoepted
ot frusteated B - S B S by group B - L
4. Coordinotion poor = TN T TS 24.  Appears to be eouly led R-THEFT T T X
5. Restless (overoctive) P S T ) 25. No sensa of four play B W PO S W
6. Bwitcble, impuluve [ TR T - - 3] 26. Appearsto lock MP B TRt T “ERY- )
7. lootientive, distroctable O ST . .
- roca Rl L 27. Doses not get olong with
8. Foils to finish things be starts oppotite 1ax E-SEEC EE AT 2
shoet atient [ [ - .
{ won 1pan) PSR TS TR = € 28. Dot nol get olong with
9. Sewmitive o critichm O mb oo e 1ome sex ORI Y
10,  Sefious or sod . - _ 29. Teases other children or
* & A interieres with ther
11.  Doydreons . ERET TE . octivities B - THEEH T St 3
12, Suflen or sotky x: unis s otk
13 Cries Oz otk S ATTITUDE TOWARD AUTHORITY
14, Duturbs other chuldren . TR T 30. Submissive B IFH TR T . )
15. Quarreiiome - 31, Defiant Y TR Y -
18, Mood changes quickly o 32. tmpudent s i o eBE
17, Acth “wmadt” =0 33. Sy RN I -
18. Destructive ks 3L Fearful W omb R =%
19. Stecls e 5. Excessive demonds for '
20. Ues o feachers attention EE ~HEE.
2). Femper outburtts {explotive ond 36, swb 2 3
wnpredictoble behavior) [ I T I 37. Anxious to pleate . ST '
- ) 38.  Uncooperotive FE - TR TR SRS T
39  Attendonce problem [ T PR R
« A N u
40, Comidering your totol teathing expenence with chuldren of this age, how much of o Boae i, Seene
problem is the child ot this time? RS R BEar. .
ek = ke = Kek
°© Imgroved .,“’I," s (bange X Wene
Acodemic Achievement ETICINEE SHEES. 9 .;\‘: Y
41.  What chonges hove you observed in this child since the ttort of the study? Overall Behavior EX O TRRT S -
(Omrt thes Hem ot the indicA roting) Group Porhcipation e % A S
Attitvde Toword Authonty s2py sisr mSer ek ik
From Psychopharmacology Bulletin -~ Special Issue, 1973, p.219
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MH P T4 DE?ARTMENT OF VEALTH, EDJCATION, AND WELFARE Bota APROvED
wn HEALTH SERVICES AND MENTAL MEALTH ADMINISTRATION Ot O 42 00y
NATIONAL INSTITUTE OF MENTAL HEALIN
CONNERS PARENT QUESTIONNAIRE
Listed below are ems concerning children’s behowior or the problems
they sometimes hove Read eoch item corefully ond decide how much
you think your child hos been bothered by this probiem duning the
lost month. NOT AT ALL, JUST ALITTLE, PRETTY MUCH, cr VERY MUCH.
Indicate your choice by filling 1n the spoce { == }1in the oppropricte
column to the right of each item.
ANSWER ALL ITEMS,
Aot b
OBSERVATION @ o fmone
o ferrie
- 1. Picky ond fincky . o ' 2. =y
PROBLEMS OF EATING: 2. Will not eat enough .. e e 2 -0 ide 2. ks
3 Overwerght . PN 3 -0 P S
4. Restless ...... T L LEET T EENIP LR . GV S
5. Nightmaores . R o) v pBer =
PROBLEMS OF SLEEP: S.s0 e a2 o3
6. Awokentot might. .. TP Sy 1. 2 S
7 Connotfollasleep ... . . . bar e emeens [ A, S SR .
8. Alrodofpewsituations. . .. . ... o o o B g s s sl
9 Alrod ofpeople . ..... . e e eneee s
FEAR AND WORRIES: pecp P a2 e
10 Afrard of being alone, 10, o 4 2 ok
11. Worres oboyt iiness and dexth . . (..., L I .
12. Getssutfond ngd .. ... . e e h e enae 12, . .1 2 5
MUSCULAR IE‘NSION; 13. Twatches, gerks, etc. ... .. .. .. L 13 .y 2 -3 .
T4, Shokes . ,o.ov v vih s wn v e e e M4 Py . S
15 Stuttenpg . L..eit ciesiie b eeeaneeasaes . oy . .
SPEECH PROBLEMS R
16. Hord o undenstond.,  ........ S weneees i 16, O ' z 3
17. Bed wettin N - . iy
WETTING "o 3 -o (R N
18, Rumstobothroom ., .. v il 180 @ . ey
19. Soiingsall .. . .. Liiiiins e o - -
BOWEL PROBLEMS. , A
20. Molds back bowel movements . C ke e eeee s 20, 0. f . 8
21, Heodoches ... P PP L T Y
COMPLAINS OF FOLLOWING | 22. Stomochaches .....ieiiier ot covarns aennennnnns L1 epr m
SYMPTOMS EVEN THOUGH 23 Vomi
DOCIOR CAN FIND omiting . . . . .. .. .8 . %
NOTHING WRONG: 24. Aches ond pong 1 JE . W
25, loosabowels ... ...... .. § 2. - 3:
26. Sucksthumb... cooiienin v 0 L iiiiiaiaen, f: E S ™
PROBLEMS OF SUCKING, 27. Biteror picks nOMS Liuiiiiie niaiiiaes ciiaenenann 22, - -1 2 X-
{ CHEWING or PICKING 28. Chews on clothes, blonkets, oc others . ........... 8. 8 1 ipsr o
29. Picks ot things such as hair, clothing, etc . ... ... 29 .o .y. 2: 3.
X 30. Does not oct his age afer ep: 1B
) T T s Y. THEENE SRRt VRS 2}
CHIUDISH OR IMMATURE: 32. Waonis help doing things he should doclone.... . 32, 5: ..1- .2: -5,
33. Clingyto porents or otheradults  ...... ......... 33 0. 4 up: - &
* 34 Babytofk.. ... ..o iiiiiieiiiie dien ceaen 34 -0 -1 B %
* 135, Keepsongertohimsell ... .ioiiiiueniiniminiiciiee 35, 10: vfc 2 8
TROUSLE WITH FEELINGS: 36. Lets bemiel{ get pushed around by other children. . 36, <@~ 4  -£: -:3-
37, UAhOPpY .. v s sene e eae aeea . 37..0 1 LR T N
38 Cornesachipon hisshoulder ... ...... .... PR E S S | I - ]
From Psychopharmacology Bulletin -- Special Issue, 1973 Pp.231-233
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APPENDIX 2: cont. CONNERS PARENT QUESTIONNAIRE
Bat Just
I O3SERVATION : ‘;. ':z :2
| 32 Bullying ..o, .iv L ieaieiaans PR : 22 TR S -
-m:étfsls“rs’ 40, Broggingandboatting ... ... .. ceiieiiiiennn 40. :0-: . P i3
41 Sousy to growm-ups . .- cee L 4. ;0. 2 c2— B
A2 Shy Lo e e e e e 42.:0: :d g B
PROBLEMS MAKING 43, Afrord theydo notbke bim . ..oooonel Ll 43. :0: 3 R D
FRIENDS: 44. Feelingseonlyhunt ... . .. L. R 3
45. Hot no fnends hS 3t 3:-
:PROBlEMS WITH 44 Fealichected........ FTEREET B
'BROTHERS AND 47, Mean ..iiiiiianns as B IONNEE L N
ism“& 48. Fghh .. . ..... . .. e . O i 2
ima[sm CEEMNG 49 Disturbs other children .. . . ..., .. .. 49 -0 p: R oD
FRIENDS: 50, Wontstorunthings ... .. voih coenennnee o 50. .0 b -
S1. Pckionotherehldren . . .. ...l LI RNY SRR T S S
52. Restless {overochve). . ... .. ciiciiiiiiianns 352, o. 2= A
RESTLESS: 53 Excitable, impulsive ... .ol caiiieiie 53, .0 it P S
34, Failt 1o firsh things he s1arts (short ottenhon 1pon) 54. .00 4 2 i3
35. Temper outburity, explotive ond uapredctable
Bahovior coiiiiiiii i e e 85, -0n: o iz S
TEMPER, 568, Throws bimsslforound ... ... ...iovviie caeee LN, S ERE TR O
57. Throws and besaks things........ .. .. Ceveveanes 37. 0 Az -2 ik
‘ 58. Pouhondsulks ... . L Ll - 4 e aeeeenn 58. .o . O
) 59. Plays with own sex organs e e e 59. :0-- .-
SEX: [60. thvolved in sex ploy waithothers . ....... .... . 60. .00 -t~ 2 &
161, Modest obouthiibody ......... ... ..., ..., 8 O 2. -3
62, Learning it o problem ... .... reeoeneaees oo 62020 PN
[43. Doet not like to go to school ., cereeaeen 83. -0:: t= 2 %
PROBLEMS IN 184, Bofroidtogotoschool. . ..o viiiiinin ones 2R SR FEE ST
SCHOOL 165, Daydreoms..... ciovecnniien-n T, 65. :0:: sz 2. 13
[66. Truoncy «uunn.n Cervmvreraanses  sesasimensvass 88, -or: i Rz 1B
167. Wili not obey school rules. . ...... verarn renare 67 O itz L2- -3
68, Denies hoving done wrong . .....ccoivannnn P 68. ;0 i 2 3
rlYlN(}n 49. Blames others for his mistakes ... ... ... veee 69,00 L3 2 -3
70. Tells stocies whichdid nothoppen.. . ... ...... 70 :O¢ EFERNEY SR 5. ¥
n. B S SN, ©
STEALING, 72, 33 EABEY. S, 8
73, From stores ond other placet ..........o.. .. 73. -0 4 B -3
FIRE-SETTING 74, Setsfires . ... VRO O PRPRPTONE BEA St R LU S
75. Gatiinto trouble with police ... .....veu o...e 75.0: 1. -2 3
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APPENDIX 2:

cont. CONNERS

OBSERVATION ~
76 Everything must be -
[T K T 76. .0
PERFECTIONISM, | 77 Thros murt be
done same way
avery ime.. ... 77. ©
- 78. Sety goclitoo high, 78. O -
79. Inctientive, souly
distrocted ... ..... 79. -0
80. Rdgeting.........n 80. ‘o
81. Connot be left alone 81, O
82. Chmbung, gets into
2GS cainainnns « 82 -0
83. A veryearlyriser .. 83. -
84. Will rcun ground
between mouthfuls
oteeoli. .o 84. .0
85. Demands must be
maet immediotely
~—eouly {rustrated . 85, O -
ADDITIONAL 86 Connot stond too
PROBLEMS much excitement., . 86§ O
87. loces ond rippens
OreOPEN s vvvinens 87, .OF
88. Cries ....vvneen ... 88. O
89 Uncbletostopa
repetitive actiity .. 89. 0
90. Acts osit driven
by o motor ........ 3
91, Mood chonges
quickly coeinnnn R 4 I -
92, Poorly oware of
surroundings of
time of day .. 92. .&x
93, Clumty o.cuuen 93 o
. Bene
94. How senous o problem do you think
your child hos at this time? ... Locooeeiee 4. o

Please add any other problems you have with your child.

Jost
.

- =N

PARENT QUESTIONNAIRE

tremy

ok

-

it 2

2
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EE 2]

Yoy
ok

Y.

S
- -

#
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.

Indicate the items you are fnost coscerned about or those you thini; are the most important problems your chiid
has by placing a circle around the number {1-93) of those items. :

14
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