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ABSTRACT

COMPARISON OF OQUTCOME IN EYPERACTIVE CEILDREN
TREATED WITH STIMULANT MEDICATION AND WITH
PARENT-TRAINING: A 2-YEAR GROUP OUTCOME STUDY

David J. Crowe' -

University of Ottawa

Seventy-three hvperactive children were randomly
assigned to one of three treatment conditions, designated
Ritalin-only, parent-training-with-placebo, and parent-
training-with-Ritalin. The subjects were assessed according
to a host of predictor variables including subject variables,‘
familial variables and treatment variables. They were then
reassessed according to five criterion variables including
hyperactivity, conduct problems, reaction time, impulsive
responding, and grade achievement. The assessment periods
included pre-test (baseline), post-test (4 months), first-
follow=up (1 year) and second follow-up (2 years).

Statistical analysis included ANOVA with repeated
measures, Stepwise Multiple Regression and Discriminant
Function Analysis. Descriptive statistics are also discussed.

The ANOVAs provide significant evidence of short-term
superior benefitfg;r children treated with Ritalin when com-
pared with the parent-training with placebo group, thereby

replicating earlier short-term treatment comparison research,



xiii

-

-

particularly Gittleman-Klein (1980). Comparison og means
at 2 vears, however, shows no significant differences. A
discussion of the descriptive statistics, nonetheless,

suggests that there may have been scme difficulties sepa-

ratiﬂé true hyperactive children from children suffering

primarily a characterological disturbance. Considerable

- evidence is presented supporting Loney's notion of the ortho-

gonality of  aggression and hyperactivity.

-~

/

Regressiocn studies demonstrate the importance of parent

variables in the prediction of outcome on all criteria &@th

the exception of reaction time.

In general, the results are interpreted to have some
support for the long-term superior benefit of Ritalin for
hyperactive children, but underline the difficulty in
-defining the essential characteristics of hyperactivity.
It is of interest, also, that the results demonstrate the
variability and Ehus, poor predictability, of response to
behavioural intervention - except on a measure of conduct
disorder where it appears to be the more reliabl®e and con-

sistently effective treatment.

e e ———
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CHAPTER I

- REVIEW OF THE LITERATURE

v

Introduct{on ‘ Jo

The pre-eminent focus in c¢hild psychopathology research is

ﬁndoubtedly the study of hyperactivity. Despite a plethora

of research; however, psychologists are still divided with
respect to issues of etiology.and treatment. Investigations

5f etiology have gone the way, of similar investigaticns
regarding dyslexia and minimal brain dysfunction; i.e.,

more questions have been raised than énswered. A curreﬁt
interest of those reséarching hyperactivity is alternative

treatment comparison. The two main treatment approaches are

psychopharmacological and behavioural (with many researchers

recommending combinatiog;—thereof), and their proposed con-
tradistinction is the subject of a growing number of follow-
up and cutcome ékudies. To date, stimulant medication is
considered by the majority:in the field to be the treatment

of choi¢§: A relétively consistent finding of the reported
fol;oﬁ-u; studies, however, is the lack of stable long=-term
effects in those children treated with stimulant dfugs.

This lack of long=-term benefit has bred caution in many
clinicians and behavicural approaches are therefore, advocated

as a viable, if not superior, alternative. The comparison of

these two treatment alternatives has thus been a focal concern



qf several- researchers. Three basic paradigms have been
used for this comparison: systematic case study, single
stbject experiment and group outcome study. Single subject

" studies generally support behavioural approaches as a pre-
ferréd treatment while, on the other hand, two recent group
outcome studies support stimulant medication as the treatment
of ¢hoice, at least in regard to improved classroom and
interpersonal behaviour and attention.

In any evént, the lack of demonstfated long-term
genefit with stimulant drugs begs a logical gquestion; i.e.,
whatever works in the short-term should work in the long-
term and if not, why not? There are a number of ways this
question might be addressed. This thesis is particularly
concerned with the following. First, the group outcome
research designs used to date may have been methodologically
inadequate and, tHereby, subject to Type II errors. This

explanation might be arbitrarilyﬁdesigna£ed the 'degign—flaw'
alternative. Secondly, hyperactivity may not be sufficiently
well defined thereby rendering even well designed research
inadequate with psspect te its potential for clarification.
Thirdly, it may, perhaps be true that stimulant medications
simply fail to .alter the essential aspects of the disorder and
offer only temporary syvmptcm-relief. The la%ter two explana-
tions might be arbitrarily designated ‘the 'definition-flaw®

alternative.



In order that the 'design-flaw' alternative might be

addressed, the important research studies +to date wwill be

reviewed in the following pages. The 'definition-flaw'

alternative will be explored in +he light of Jan Loney's
model of hyperdctivity. She and her colleagues have deve-
loped a model of hyperac;ivity which views childhood aggres-
sion as the primary predictor of maladaptive behaviour in
the hyperactive child's adolescent years. Thus, eventual
deviant behaviour (conduct problems and/or delinguency) is
viewed as the most predictable and serious loné-term’con—
sequence for hyperactive children who are unsuccessfully
treated. Thé Loney group, morecver, asserts that hyper- ™~
activity, per se, and inaEtentibn are of little importance
in the eventual outcome of the hypgeractive child which,
they conclude, is the probable explanation for drug treat-
ment (i.e.; CNS stimulants) failing to predict long-term
outcome, despite short-term amelioration of hyperactive
symptoms.

The focal i;sﬁe for the current research is the dis-
cfepancy between the short-term and the long-term course
fér hyperactive chiléren treated with stimulant medications.
In an attempt %o maintéin continuity with recent research,
however, this study was designed in such a way as to allow
for the comparison of behavioural treatment and psycho-

pharmacological treatment in the short-term as well as the



long~term. In addition, a host of predictor variables
were included in order to allow_for a correlational study
of the relationsh&? between outcome and predisposition
(éubjective, family and treatment). This study is novel
insofar as it represents a prospective group outcome study
over the long-term. Outcome studies, per se, represent a
surprisingiy small percentage of the current hyperactivity research, and
since 1976, number only some thirty studies. Furthermore,
the Sverwhelming majority of these ‘studies have been retro-
spective in nature. That is, the reséarchefs&have h%d to
1yrely on clinical notes, test data, and diagﬁoses which had

been recorded years before any research guestion had beep
postulated. On the other hand, those prospective studies
which have been reported have either focused on a narrow
range of variables, or have spanned\too brief a time period
for any precisé definition of long-term expectations.

The report of literature described_below includes

examples of both prospective and retrospective research.

In addition, a brief history of hyperactivity research is
described. Essential characteristics of the disorder are
desgribed with a particular emphasis on the research of
Virginia Douglas and thg "McGill Group'. This is in deference
to the DSM III (APA, 1980) which has redefined the disorder as

a s§mptom cluster: "Attentional Deficit Disorder with Hyper-

activity." Douglas has been prominent in her research of
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attentional deficits in.hyperactive children. Finally,
the rationale of the study and the research hypotheses

will be described.

Definition of Hyperactivity

With each subsequent survey, the extent of hyperactivity
is estimated to be increasingly more pervasive to the point
now\where 5 to 20% of American school children are said to be —.
affected and 50% of referrals to outpatient cliniecs and similar
settings are éécounted for by hyperactive children (Loney, - )
1980). i

Clinical descriptions of the hyperactive chilé have, :
incorporated numercus symptoms varying from restlessness to
recklessness, and its precise definition has been a source .
of continued frustration for the clinician and researcher.
Attempts to;categorize it as a syndrome (Schulman, Kasper and
Throne, 1965;'Conﬁers, 1970; Paine, Werry and Quay, 1968)
have geperally been equivocal, but it is apparent that most
agree -that the prominent characteristics of the hyperactive
child are difficulties of attention and concentration, scﬁool
problems, and behavioural disturbance (misconduct, poor -
frusération tolerance, etc.). Less prominent, but commonly

associated difficulties include impulsivity, difficulties in

peer relations and low self-esteem (Safer and Allen, 1976).



In the current proposal, hyperactivity is operationally™
defined according to the DsM fiI (American Psychiatric
Association, 1980). The precise definition according to
theée criteria is Attention Deficit Disorder, with Hyper-=

activity. The diagnostic criteria are as follows:

The child displays, for his or her mental and
chrohological age, signs oY”developmenially | /
inappropriate inattention, impulsivity, and
hypéractivity. The signs must be repo;ted'by
adults in the child‘'s environmeﬁt,-sugh as
parents ‘and teachers; Because the symptoms are
typically variable, they may nat be observed
directly by the ¢linician. When the reports of
teacheré and parents conflict, primarf consider-
ation should be given to the teacher reports ..
because of‘greater'familiarity with'age'apprd—

priate norms ... (APA, 1980).
: ~

Historical Perspective

Hyperactivity was described as early as 1902 by a
pediatrician named Still who was investigating various
treatments for children having sustained brain injury.
During the course of his work, he encountered several
children who exhibited the same symptoms of irrascibility,

erratic temper, poor self-control and aggressivity, but who

»
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: /

, o /
had not suffered any demonstrable injury or disease process.
He labelled these chlldren as those having 'defects of moral
control.' Several years later, Tredgold (1908) . conéluded
th;t these children must imply subtle injury (birth injury
or anoxia), but Childers (1935) noted that only'a small
proportion of these children could be described as having
any etiological similarities to children with actual central
nervous system disorder. Thus, the 'poor moral control®
children remained an anomaly for which there was little
explanation, although many years later they would be seen
to fit the diagnostic classification of the hyperactive.
child (Ross and Ross, 1976).

In an effort to ameliorate the headaches of emoticnally
disturbed children in a residential treatment centre, Bradley
(1937) prescribed benzidrine and found, serendipitously, an

improvement ranging across school and social behaviour (e.g.,

better work habits and marked reduction in)disruptive beha-

viour). These children were similar to thlse describéd earlier<
by Still and Tredgold. Accordingly, Bradley became the first

to prescgibe stimulant medication for the 'hyperactive' child.
And despite further evidence produced by Molitch and Eccles
(1937) that stimulant medication improved performance on IQ

' tests, liﬁtle interest developed in this phenomenon until

the middle to late 1950s.

‘::" -



In the 1960s, the use of psthoactive drugs increased
drématically and the use of drugs with hyperactive children
gained widespread acceptance {Ross and Ross, 1976), and
by the middle 19605% stimulant medication was well esta-
blished as the treatment of choice for byﬁefactive children

H
(Eisenberg, 1966; Werry and.Sprague, 1970).

"The composite picture of hyperactivity that
emerged in the early 1960s was that of a brain
damage syndrome to be ‘treated with stimulant
drugs, minimal stimulation classrooms, and
possibly psychotherapy, and having a favourable
prognosis’ for the adolescent vears." (Ross and
Ross, 1976, p. 19).

-

Outcome studies during this period, however, were the
rare exception and those that had been dorne (Menkes, Rowe
and Menkes, 1967) suggested only a guarded prognosis for
the hyperactive child.

- ﬁevefiheless, with the increased focus on stimulant

drugftreétment there developed a heightened concern, on

the part of both the public and the clinician regarding

the long-term effects of these medications on children. .
These concerns ranged from obstruction of normal growth
patterns to contributing to the drug culture by encouraging
in the child a passive reliance on pills to cure what 'ails'
him. Consequently, the majority of research during this
period concentrated on the effects of stimulant medication

and a large body of that research provides evidence of positive



short-term improvement on laboratory and rating scale
measures of impulse control, attention span and behaviour .
-problems (Backman and Firestone, 1979). The process by
which this improvement occurs, or for whom the stimulant
medication is most likely to provide relief, is still very "
highly debated (Whalen and Henker, 1980). Barkley £1973)
provides a comprehensive review of thisffeSéarch. In
;Edition, there is little evidence that stimulant drugs
have any positive effect oq.academic performance (Barkley
and Cunningham, ;9f8), Névértheless, the research of the
mid-1960s to mid-1970s has largely vindicated the use of
stimﬁlant medication, a%t least for the short term. It
leaves unanswered, however, the gquesition of long-term effect.
As well, there are still some hyperactive children who fail
to respond to stimulant drugs in a positive direction (Knights
and Hinton, 1969; Whalen and Henker, 12876).

Indeed, the plethora of information on hyperactivity
compiled over the last twenty-five years appears to have
become so unwieldy that it has léd to such titles as The

Myth of the Hyperactive Child (Schrag and Divorky, 1975)

and Have We Been Counting Jars of Raspberry Jam? (Weiss,

1980), in which the authors raise doubts as? to standard diag-
nosis and treatment procedures for hyperactive children.
In addition, the recently appearing follow-up studies have

put to rest the mid-1960s notion that hyperactivity diminished
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with age to an almost negligible degree in mid to late
. , -

adolescence *(Maletzky, 1974% Weiss, Minde and Werry, 1971).

- . .
Nevertheless, the emergence yof follow-up research did give

-—

promiée of greéter clarification especially in regard to
the more problematic issues .of the wviability of intervention
in general, and the effiéacy of medication in particular.

In addition, however, behavioural interventions became a

. -

subject ‘of focal interest (Doubros and Daniels, 1966; Keogh,

l97i;'Patterson, 1966; White,—et aki;, 1979; Mash and Dalby,

; .
//f”zé79). Both stimulant drugs and behavioural programs are

considered viable options by many clinicians. Thus,
examining the relative merits of each has become a particular
goal of follow-up research. Backman and Pirestone (1979)

provide an excellent review of the comparative outcome

studies.

?ollow—Up Research and Outcome Studies

Inscofar as many authors use the terms 'follow-up'
and 'outcome' interchangeably, it is, perhaps, more effi-
cacious to consider the terms 'retrospective’ and 'pros-
pective'. The essential distinction between the two, of
course, is the chrondlogicaijerépective of the investigator.

Both modes of research are designed to examine the changes

over time experienced by the studied subject(s)
\

, but in the

case of retfﬁiﬁective studies, the investigator is confined
L l

to a.retrospective analysis and,therefore, must relvy on data
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gathered from archives. While the heuristic value of these
studies is self-evident, there are inhérent difficulties.
For example, the extent of clinical notes relied uvpon to
—_ . describe the subjects in gquestion may va?y in number not
to menéiqn the probable wvariation of one to several cli-
nicians involved with a single patient. Furthermore, the
ex post facto ‘construction of scale positions, for example,
on & hyperactivity index,.is derived from judgements on
these same clinical notes. Finally, the response or improve-
/mént measure is based on a clinician's relative judgement,
not according to an objective scale (e.g., "He's better
than he used to be"). The bulk of hyperactivity follow-up
research has been retrospective in nature. 1In any case,
valuable information has been obtained from these studies
. and they will be described below. )
On the other hand, prospective studies enjoy the
advantage of experimental control, which normally renders
their findings more generalizable and variable specific.
These studiest/;ike any experimentai investigation, are
designed to examine particular changes according o specific,
well-controlled c;iteria. The three basic paradigms utilized
are systematic case study, single—subjeét experiment and
group outcome. Insofar as hyperactivity is a multifaceted
disorder, it would be diffi&ult to account for even most of

the significant variables in anything but a group outcome «

-
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study. The major"limi}ation to such a study, however, is

the availability of resources and the dependence on felatively

smaller nﬁmbers of subjects. 1In addition, appropriate sub- . !
jects, their commitment to the study, and the consistency ;
of experimental condition are problematic to prospective !
designs.

In their review of the outcome literature, Backman f
and Firestone (1979}, describe four studies which ;ccount |
for the totality of group outcome research comparing beha-
viourally and psychopharmacclogically treated hyperactive
children reported to 1980, (Christenson and Sprague, 1973;
Gittelman-Klein, et al., 1980: Loney et al., 1977 and
Wolraicﬁ, et al., 1978). 1In general, the-data from these
studies vindicate both therapeutic approaﬁhe;, but defiﬂitive
conclusions regarding their relative efficacy were obstructed
by design weaknesses, particularly in the selection of
dependent measures. For example, only Wolraich (1978)
included a measure of academic performance in the assessment
of treatment effectiveness, but he failed to individualize
dosages of methylphenidate according to the particulag
characteristics of the child. Of the studies mentioned,
however, Gittelman-Xlein (1980) and her associates have
provided the most coﬁprehensive research. Their study included

as subjects, children reported tc be hyperactive in school and

with behaviour difficulties at home. The children were then



randomly assigned to treétment groups defined as methyl-
phenidate only, behaviour therapy pﬁﬁs placebo, or behaviour
therapy plus methylphenidate. &1l subjécts, at referral,
were between therages of 6-12 years, attending elementary
'school and were free of neurological disease and psychosis.
Each subject had an IQ of 85 or greater. The treatment
period was 8 weeks in durétibn. The behavioural intervention
was exéensive, including programs instituted at home and in
school; the methylphenidate subjects were initially treated
with 10 mg/day titrated to a makimum of 80 mg/day for optimal
effectiveness relative to the individual child. Significant
improvement on ratings of behaviour deviance was demonstrated
in all three groups, but global ratings of improvement per-
formed by teachers, mothers and psychiatrists on. measures
of conduct disordeEr, inattention and hyperactivity indiéated.
a definite advantage for the children receiving methylphe-
nidate. While there was no significant difference between
-
the methylphenidate plus behaviour therapy group, and the
methylphenidate only gréup, both these groups yielded
significantly better results on global ratings than did the
behaviour therapy plus placebo group. The autﬁors concluded,
therefore, that behaviocur modification alone was significantly
less effectivé than medication in ameliorating the symﬁtoms
of hyperaqti?e cpildren, despite the unrealistically high

involvement SE ﬁ?erapists in the behaviour therapy groups.

\\g\\\\
\ [
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Nevertheless, behaviour therapy was effective and for
children who do not respond to medication, the authors
recommend behavioural intervention as a viable alternative,
.despite the siénificantly greater cost of suqh intervention.
There are, héwever, some limitations to the Gittleman-
Klein study. 1In the first place, the authors do not account
for the effect of time, the nemesis of all clinical outcome
research. Ethical considerations prevent the use of an
experimental control group although waiting list controls
may have been possible. In any case, the authors repogt
that in previous resegrch (Gittelman-Klein, et al., 1976;
O'Leary, et al., 1976), there was né indicatioﬁ of marked
improvement in non-treated hyperactive childrén. Secondly,
some might argue that the treatment period was too brief
with respect to cbtaining full effectiveness of a behavioural
intervention. In an earlier study, however, Gittelman-Klein
(1975) showed that children receiving behavioural treatment
alone reached a plateau in behaviocural improvement after 4
weeks of treatment. Thirdly, the authors did not include as
dependent measures any academic achievement scales, or
specific measures of attention, apart from that which is
e%trapolated from the éonner’s Teacher's Rating Scale, and
classroom observations. Lastly, the follow-up period of 8
‘weeks is clearly limited in terms of valid prediction for
long-term outcome. Despite these limitationg, however,

Gittelman-Klein and her associates have constructed a
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paradigmatically sound approach ané-the current research represents
an attempt to replicate their study with two essential modifications;
first, an elaboraticn of dependent measures, and secondly, an extension
of data collection from 8 weeks to 2 years.

Firestone, et al. {1981), camleted a 2-month intervention
program with 43 hyperactive children, which was constructed in a ghnilar
fashion to the Gittleman-Klein study. While the Firestone group found
improvement with respect ﬁo home and school behaviour across all three
groups {parent—training with placebo, parent-training with methyl-
phenidate and nethylphenidéte only), their results suggested that only
children treated with medication showed additional gains in the area of
attention and impulse control. Their results also revealed greater
improvement in the area of academic achievement and classrocm behaviour.
in the medication groups as campared with children on placebo. They - -f’f
found no evidence of significant bemnefit from the addition of parent-
training to the administration of medication. ‘

2An interesting feature of the Firestone study was the inclusicn
of a group of chi.ldren whose égrents received parent—E;aining and who,
themselves, received nédication. After the fourth month, however, their
medication was gradually replaced by placebo. This replacement tock place
without the knowledge of teachers or parents. It is reported that the
parents and teachers of 7 out of the & children in this condition contacted
the projest within five weeks of the substitution to complain about the
re-emergence of difkicult and disruptive behaviour and reference was
made, in particular, to inattentiveness and tantrums as well as opposi-

tional and aggressive behaviour. Children who were originally placed
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on placebo, however, were evidently regarded by teachers and
parents to have achieved a‘stable level of functioning insofar
as no complaints were made to the project. The authors sug-
gest, therefore, that there was a "contrast effect" in ‘the
former group such that the 'placebe performance! was rela-
ti&ely unacceptable when compafed with performance on medi-
cation.

A Another impoftant contribution to hyperactive outccome
research has been provided by Loney and her associates over
the last several vears (Loneyv, Prinz, Mishaléw and Joad,
1978; Loney, Kramei and - Milich, 1979; Milich and Loney,
1979; Loney and Halmi; Loney, 1980). Much of their work is
based on a retrospective analysis of adolescent boys from
Iowa previously aiagnosed hyperactive, and they have offered
several innovative and compelling conclusions. In the first
place, while they contend that the primary symptoms of hyper-
activity tend to diminish with age (Milich and Loney, 1979),
they are in general agreement with Weiss and her colieagues
(Weiss, 1975; Weiss, et al., 1975; Weiss, et al., 1971)

“that hyperactive children remain at risk for serious problems
in adolescence. Loney's group, however, focuses on secondary
symptoms (e.g., aggression) as primary predictors of adoles-
cent outcome and, accordingly, recommend that intervention
studies consider more prominently the secondary svmptoms (Safer

and Allen, 1976) particularly in regard to the question of

£

discerning those children who might best respond to medication.
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Second, they present (Loney and Halmi, 1980) a cogent
argument for confining research conditions to practical
clinical conditions (e.g., not paying subjects). This may
appear as a self-evident argument to many, but discussion
wiéh those who have attempted responsible, comprehensive
research with hyperactive children will reveal the headaches
and frustrations inexorably associated with maintaining a
reasonable number of motivated subjects. In addition,
invéstigato;s have often resorted to elaborate experimental
interventions in the search for an‘unequivocally effective
treatment. The clinical reality is such, however, that the
treating professionals rarely have the time‘or resources to
duplicate the elaborate experimental intervention. Third,
Loney presents (Loney, Kramer and Milich, 1979; Léney and
Halmi, 1980; Loney, 1980) a unigue and assiduous argument
for the use of regression designs in hyperactive outcome
research. It is argued, for example, that the exclusion
criteria necesséry for homogenizing treatment groups on all
but the independent measures in univariate designs often |
render the conclusions specific only to the study. Loney
suggests that experimenters should rather focus on including
those variables which are relevant to the disorder and
'attempting to discern, through clear description of the

research conditions and multivariate analyses, the relative

contribution of those variables tc the prediction of outcome.

{
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The unigueness of Loney's argument is in the relegation of
priority to the ciinical reality. Tﬂat is, the disorder
should be studied as ‘realistically} as possible and statis-
tical designs should accommodate that reality, not the

converse.

Loney's Model of Hyperactivity

The total contribution of Lonevy and her associates
might be best summarized according to the prediction model
which they developed through their work at the University
of Iowa. The formulation of this model has stéadily
acquired prominence since the mid-1970s. The model was
constructed primarily to improve the prediction 'of adolescent
outcome ané-it relies on the examination of four separate
criteria: aggressive symptoms, hypéractive symptoms, delin-
guent behaviour and achievement (academic). The model
begins with the hypothesis that ecological variables and
childhood aggression which are correlated at referral con-
tribute to adolescent symptoms and delinguency. It is further
hypothesized that treatment variables, childhood achievement
and hypefactivity; which are also intercorrelated, contribute
to adolescent achievement. Finally, Loney posits that only

family variables are associated with all four-categories cf

cutcome.
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Loney attempts to explain, through the model, why drug treatment
has not been shown to influence adolescent behavicur and delingquency.
- This basically results from the essential difference between childhood
hyperactivity which is improved with stimilant nedic.:atiq;n and childhood
aggression which is not sé improved - and, behavioural “;c")utcme and sub-
sequent delingquency are understood to be determined by childhood aggres-
sion, in contradistinction to childhood hyperactivity. Loney's model sug-
gests, therefore, that in order to influ.ence\adolescent cutcare, it would
be necessary to reduce childhood aggression or improve their enviroment
(since ecological variables are correlated with childhood: aggression) .

‘Ieoney's work is relevant to the present research insofar as it
provides a prediction model which is used to categorize predictor and
criteri_on variables. Her thecretical conclusions are not being speci-
ficaJ:ly tested, although it is anticipated that the results of this
present research may encourage a more specific focus on her suppositiens

regarding the nature of childhood hyperactivity.

Tenacity-of the Disorder

.

One of the earliest reported follow-up studies and one of the most
frequently quoted is that which was presented by Weiss and her associates
(1971). The authors studied 64 severely handicapped hyperactive childrven
five vears after the initiation of treatment. These children had been star-
ted on a trial chlorpromazine hydrochloride and failing positive response,
switched to another medication (i.e., thioridazine, destroamphetamine,
methylphenidate, or a cawbination thereof). Twenty percent of the group
had remained on the drug(s) for varying pericds and most of the families

received psychiatric counselling (10-20 interviews) over the five year period
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althoughsgnly 10% of families had received inteﬁsive family
or individual psychotherapy. Thg authors found that while
the hyperactivity had diminished, other handicaps, notably
social and intrapsychic difficulties, attentional and learning
disorders persisted. Their major conclusicn, therefore, was
that ﬂypefactiue children do not necessarily outgrow their
restlessness (as had been earlier believed), rather, they
express it in less gross or disturbing ways. The authors
also found fhe most common psychopatholog} in their follow-up
subjetts to be emotional immaﬁurity, followed by a lack of
ambition and inability to follow through on a2 goal. This
study provided significant impetus to follow-up research in
hyperactivity particularly in view of the feared limitation
{(i.e., short-term relief only) of medication.

In that same year, Minde, et al. (1971), examined the
academic performance of 37 school children diagnosed as
hyperactive 4-6 years previously. The authors cohpared the
performance of the hyperactive children with that of an equai
number of non-hyperactive 'classmates. The authors provide
no information as to trgatment intervention, but the results
indicate, nevertheless, that hyperactive children had a
significantly Qigher failure rate in all academic subjects
and were rated by their teachers as displaying far more
behaviour problems than their control counterparts. This

study supports, in general, the findings of weiss, et al.

-
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(1971) that hyperactive children do not 'outgrow' their
illness by early adolescence.

There is now a considerable body of evidence which
supports this same conclusion. In an attempt to correlate
¢hildhood behaviour with adult diaénoses, Robins (1966)
retrospectively studied 524 child guidance clinic patients
in comparison with 100 non-patient controls. 1In follpw-ﬁp,
only B% of contrel subjects had seriocusly disabling symptoms
cdmpaféd with 34% of the patient group. 1In addition, Robins
fouﬂd that anti-social behaviours were £he strongest pre-
dictors of adult pathology. In the stuay by Minde et al.
(1971), describeg‘above, results showed that 25% of the"
hyperactive subjects had a history of antisocial behavigur
and 15% had had court referrals in contrast to 2% of the
normal controls in Robin's (1966) study Qith similar experience.
Borland and Heckman (1976) studied 20 men, d}agnosed 20-25
years earlier as hyperact;ve, in comparison with their brothers.
While the majority had completed High school and were self-
supporting, one-half of the hyperactﬁve group continued to
show symptoms, and de%pite normal IQ lewvels, the hyperactives
had not achieved a socio—economic status equal to that of

their brothers or their fathers. The authors suggest that

the emotional problems experienced by the hyperactive in

regard to everyday living may result from the persistence of

symptoms and that most of the social and psychiatric consequences
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of the disorder relate to its presence in childhood as well
as to its persistence in adulthood.
éome authors are less pessimistic concerning the long—

_term outcome of hyperactives, but this is more a result of
the authors'speculations as to etiolegy than their obser-
vation of actual problems in later life. For example,

Battle and ;acey {1974) studying 74 predominantly middle
class hyperactive children found little correlation between
motor hyperactivit§ in children and Yater grade achievement.
The authcrs, therefcre, argue against the use of "impersonal,
external interventions” and recommend improved child-adult
interactions through improved orientation toward achievement
~as a viable intervention for hyperactive children. 1In a
more’ important study by Hechtman et al. (1976), the authors
mollified the earlier concerns of Weiss and her associates
(1971), insofar as they found hyperactive children - mean
age, 19 years - following five years of no treatment (10
vears after first visit to clinic) had become less impulsive
and showed less pronounced scholastic diff?culty. Nor did
the hyperactives show any significant difference from control
subjects with respect to adjustment in work situations and
living arrangements. Furthermore, the hvperactives did not
show significantly more antisocial behaviours, non-medical
use of drugs or serious psychiatric disturbances. Neverthe-
less, the hyperactives continued to demgnstrate pooxr reflec-

tivity and both socialization skills and sense of well-being
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continued to be poorer than in normal subjects. -While it is

difficult to resist the optimism of this study, it is based -

.

on a sample of only 35 subjects in a study in which the
data is extrapolated from a variety of subjective ¢linical
judgements. In any case, the overwhelming majority of

opinion rests with the conclusion that hyperactive children

x

S
"remain at risk for a variety of academic, social and societal

~,

difficulties which apparently develop regardless of whether
the child was succeséfully treated with medication.™ (Milich

-

and Loney, 1979, p. 93).

The Primary Characteristics

AN

Inattention: The modification of diagnosis from
"Hyperkinetic Reaction of Childhood and Adolescence" to
"Attention Deficit Disorder with Hyperactivity" described
in the DSM-111 (American- Psychiatric Association, 1980) is
testimony to the prevalent belief that difficulties of
attention are a universal symptom of hyperactive children,
and that individual differences -in the expression of exces-
sive motor activity may be incorporated into the diagnosis
cf the specific disorder. Opinion varies with respect to
the nature of the attention deficit but many agree with
Douglas (1972) t&at it represents a disorder of the arousal
system characterized by an inability.to suppress response
to irrelevant stimuli and maintain suffi&ient attention to

the relevant stimuli.
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In a review of the research on hyperactivity, Douglas

and Peters (1979) concluded that most of the difficulties

experienced by the hyperactive child can be traced to three |

related procegfes: the investment of attention and effort,

_fhe inhibition of impulsive respond;ng, and the modulation

6§_E§ousal ieﬁel to meet situational or task demands. ;

Insofar as stimulant ‘drugs are thought to increase arousal, !
e \

they are seen to produce impro?ed performance on vigilance

and reaction time tasks (garkley and Jackson, 1977; Cohen,

Douglas and Morgensterntfl97l; Knights and Hinton, 1969),

although there is some suggestion that stimulant drugs may

-~

interfere with memory at higher dosages (Sprague and Sleator,

1977). A less well researched intervention for increasing
arocusal has bgen the use of conﬁingency management technigues,
bdt there-has,geen repcorted some evidence that positive
reinforcement is related to improved performance on a simple

r .
reaction time task (Cohen, 1970; Filrestone and Douglas,

i

1975; Parry, 1973). It has also been shown that positive
reinforcement is related to increased ésychophysiological'
indications of arousal {(Firestone and Dogglas, 1975). It

is also apparenﬁ, however, that contingencf management tech-
nigues may produce an excesé of tension as reflected in an
apparent iécréase in impuisiye responding. - In any case,
difficulties of .arousal appear to be central‘fo the hyper- o

active child's problem, and this is most clearly expressed

ey

’
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behaviocurally through tasks regquiring sustained attenﬁion. ~
. In a cross—-group comparison study of hyperactive, behaviéur
probl?m, asthmatic and normal contr©l children, Firestone

and Martin (1979) found that attentional deficit was thé
.only dependent variable distinguishing the hyperactive
children from other disordered children.

\\

School Achievement

With few exceptions (Hechtman, et al., 1976; Battle
and Lacey, 1974) investigators report significant differences
between the ?erformance of hyperactive children and normals
on measures of academic achievement (Loney, 1980; Minde, et
al., 1972; Weiss, et al., 1971; Kappelman, 1975; Shrager
and Lindy, 1970). The school difficulties of hyperactive
children are reported to persist into adolescence.and young_pﬁ\\
édulthood (Borland and Heckman, 1976; Mendelson, Johnson ‘
.gnd Stewart, 1971). The relatiohship between the specific
school difficultiés and the social behavioural problems of
the hyperactive child is not yet well understocd. 1In
addition, .the later school difficulties of hyperactives
may result in part from the poor acguisition of basic edu-

cational competencies in the early years.

Behaviour Deviance

The begéyioural disturbance in hyperactive children
-1 .
is commonly described according to classroom and peer
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interaction criteria. ‘$afer and Allen (I'936) describe

~

teachers as reporting extensive classroom disruption, that
is, speaking cut of turn, making disruptive noise, causing
fights, while parénts report belligerence, fighting, sibling
guarrels and disobédiegce. Misconduct or aggression is
referred to as a2 secondary symptom by some (Milich and
Loney, 1979}, but estimates of correlation between misconduct
and hyperactivity range from 60% (Stewart, et al.,ll966)\to
90% (Satterfield, et al., 1972). Arguments as to its primary
or secondary nature, therefore, are not related as much tb
the freguency of occurrenﬁe, as to its etfology (i.e., whether
it is essential to the disorder or a result of the disorder).
Its importance to the current research, however, is the
reported strength of prediction for adolescent outcgme vielded
by aggressive symptomatology in childhood (Milich and Loney,
1979; Loney, 1980; Robins, 1966; Huessy, et.al., 1973: Huessy,
et'%l., 1974) . |

For example, Paternite and Loney (1980), in an attempt
to examine cross—-sectional and langitudinal interrelationships
among empirically derived dimensions of hyperkinetic svmptoma-
tology and home environment, found statistically and cliniéally
significant associations for aggression, whereas no such
relationships were found for hyperkinesis. 1In addition, they
found that aggression at referral predicts the se?erify of

symptomatology in general and aggression at follow-up in



particular, whereas other referral symptom paﬁte;né did not
predict follow-up outcomes. As.is the case with many
studies, however, this study relies on symptom reporting
criteria to classify a child as aggressive. Very often,
the syﬁptom reporting 1s confined to parents and here one

can predict a great variation in the understanding of

- aggression. It is probably more accurate to describe these

symptoms as referring to deviant behaviour problems. Should

the investigation of behaviour problems (or, conduct pro-
blems) proliferate, a carefuvl analysis of the dimensions of
this problem will become extremely important. For example,
an aggressive child may not act out aggressively and by the
" same token, a nen-aggressive child may display a variety of
aggressive béhaviours (this.;s cften seen in work with
mentally retarded children, and brain-damaged children).
‘This distinétion méy be seen as all the more important when
one considers the relatiomship between behavioural symptoms
and constitutional symptoms vis-3~-vis the arcusal theory of
inattention, particularly when it has been shown that even
in contingency management paradigms, children can be éiven
sufficient 'positiﬁe' reinforcement to 'push' them beyond
an optimal level of performance and impulsive responding

5

actually increases (Firestone and Douglas, 1975).
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Organic Factors

Attempts to relate hyperactivity to organic dysfunction
have been equivocal, a¥& particularly, in moré recent lite-
rature which seeks to find stable predictors for drug res-
ponsiveness. Clear distinction is made, however, between
children who suffer obvious ﬂéurological impairment resulting
-from disease or trauma and ﬁyperactive children in whom
Srganic indicators are of the "soft" or "minimal" type. The
differentiation between organic and non-organic hyperactive
children; therefore, is made on the basis of "soft" neu-
rological signs, cognitive assessments, developmental histories
and family histories, etc. Epstein, et\iilf (1968) found Sn.
the basis of such differentiation, ﬁhat hyperactive children
believed to suffer organic dysfunction showed greater improve-
ment in Po£teus Méze performance,-parental evaluations and
psychiatric interview ratings thle on stimulant drugs as
compared with hyperactive children with-no evidence of organic
dysfunction. . Weiss, et al., (1978) found similar differential

N

drug response. Knights and Hinton (1969), however, found

- e

no such difference between organics and non-organics, and Rie,

et al., (1976) found a negative correlation between organicity

and drug response. The literature in this'area, therefore,

is obviously unclear and discrepant.

e mem — -
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Family Variables

Under the rubric of family variables may be included
genetic factors and psychological factors. Aas suggested
by Cantwell (1975) the current research in genetic variables
is limited, but fruitful evidence is emerging and it is
evident that hyperactivity is a familial disorder transmitted
from one generation to the next. There is some evidence, as
well, that childhood hyperactivity is linked with adult
psychiatric illness {Morrison and Stewart, 1971; Cantwell,
1972).

Welss et al. (1975), found some interaction effects
between family variables and chemotherapy which could viably
predict treatment outcome. They assigned a family diagnosis.
rating based on a 5 point scale with 5 indicating the mést
. desired score. The scale itemé included: stability in the
home, marital relationship, psychiatric illness in parents,
continuity and presence of mother, deviant child rearing
practices and general emotional climate in the famfiy. The
family diagnosis was not significantly related to the five
year outcome of the rion-medication group of hyperactive
children, but for those hyperactive Ehildren treated wi;h
medication, family diagnosis correlated significantly with
gocd outcome for academic achievement_(r,= 0.36, p<.05)
absence of delinguency (r = .38, p<.05) and emctional adjust-

ment (r = .48, p<.0l). The authors concluded, therefore,
]
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-that when combined with é good family environment, stimulant
medication may be predictably effective. These findings

are in agreement with the conclusions of Loney, et al.,
{(1975), and Conrad and Insel (1967). Schleifer, et al.,
(1975), however, found that hyperactive children who res—
ponded more positively to medication were more symétomaticallf
severe and had motﬁ;rs who weré more frustrated and punishing

than mothers of less~“%evere hyperactive children who responded

less positively to medication.

Rationale and Hypothesis

Despite various research efforts, the long term effect
of treatment intervention with hyperactive children remains’
'unclear. There is no evidence that medications or behavioural
strategies have a significant amelicrativeseffect in the long
term, although there have been design problems in the studies
reported to date. In fact, there has been no prospect;ye
group ouﬁcome study reported to date which examines pre—-post
data beyond a '12-week period. The present research is
intended primarily to examine, proséectively, the longer
term consequences of treatment with médications as compared
with behavioﬁral interventions. Design flaWS‘discussed in
the literature review are corrected not only in regard to the

length of the data collection period but also in regard to

the outcome measures used; specifically a laboratory measure
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of attention (the RT task) and a standard measure of achieve-
ment (the Gates-MacGinitie Reading Test).

Secondly, the present research is intended to improve
upon previous studies through an examination of predictor
va;iableé which might offer better clarity with respect to
the nature of interaction between sgbject and treatment
over the long term. Previous prospective studies have
sought prlmarlly to draw inferential conclu51on from rigid
treatment comparison and have 1gnored concomittant data.

In this regard, Loney's work is focused upon especially
insofar as her prediction model offers a method of analysis
which reduces a host of variables to three predictor cate-
gories and four outcome categories. This study examines,
in particular, the role of family variables with respect to
predicting long term fesponse'to treatment intervention.

The first hypothesis reflects the short term findings
of the major Outcoié;;tudies reported in the Review section.
It is important th%; this sample of hyperactive children be
regarded as similar to those reported in earlier studies so
that whatever long term findings are discovered they may
be considered as rélevant to the children studied by other
investigaﬁors. Accordingly the first hypothesis seeks to
replicate, with some modification, the findings of earlier

work particularly that of Gittelman-XKlein, et al. (1979),
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Loney, et al. (1980) and Firestone, et al. (1981) and is

stated as follows:

1. Hyperactive children treated with stimulant medi-
cation will demonstrate significantly better
pérformance in a 4-month pre-bost compariscn on
criterion measures of hyperactivity, conduct
problems, attention, impulsive responding, and
academic achievement, when compared\with hyper-
active children treated with placebo and parent-

training.

With regard to long term outcome the majority of studies to
date would predict no significant differences between treat-
ment groups on outcome measures. In keeping with the logic
of 'what works in the short term should work in the long
term', however, the long term hypothesis is stated in the
positive in the expectation that design improvements in this
study may vield the 'logical' findings. Accordingly, the

second hypothesis is stated as follows:

2. Hyperactive children treated with stimulant medi-
cation will demonstrate significantly better per-
formance in a 2-year follow-up than hyperactive
children treated with placebo and parent-training
Or criterion measures of hyperactivity, conduct
problems, attention, impulsive responding, and

academic achievement.
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It is noteﬁortﬁy that the first two hypothesis con-
tradict the expectations of the Loney group regarding  out-
come of conduct problems, Accordingly, there Qill be scme
focus on this discrepancy in the Discussion chapter.

The thira hypothesis describes the expectation (cf.
Weiss, Barkeley, for eg.) that family variables, specifically
parental characteristics, will pfedict outcome. It is stated

as follows:

3. Family variables (as listed elsewhere) will predict
significantly for outcome on criterion measures of
hyperactivity, conduct problems, attention, impul-

sivity and academic achievement.



CHAPTER II

RESEARCH DESIGN

The magnitude of this project was such that many
people were reguired to maintain up-to-date assessments
and regular contacts with parents. Thﬁs, many colleagues
from the Department of Psychology of the Children's Hospital
of Eastern Ontario were invol%ed with the project. As such,
it was difficult to confine essential information “to a
centralized few, but to the best of the author's knowledge,
this research represents a successful maintenance of a

"~ T

double-blind design during the pre-post period.

Subjects

Only children between the ages of five to nine years,
referred to the Learning,Psychiatry or Psychology Outpatients
services of the Children's Hospital of Eastern Ontario, were
considered for participation in the study. Each child with
suspected hyperactivity was referred Py a physicilan and
Judged by a clinical psychologist to fit the DSM-111 criteria
for attention deficit disorder with hyperactivity (described
earlier). All subjects demonstrated these symptoms of
hyperactivity, both at home and at school before 3
vyears of age. Additionally, only those children with
a scale réting of 1.5 or higher on ;he Hyperactivit? Index

(Conners Teachers' Rating Scale, cf. Conners, 1969) were
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he.

included. Each child was required to have a Peabody Picture Vocabulary
I.Q. of 85 or higher, and all children who showed def:.nlte signs of brain
. damage, epilepsy or psychosis were excluded from the sample. There were
‘ a total of 73 subjects for the pre-post analysis, 52 for first follow-up
analysis, and 30 for the second follow-up analysis. Of the 73 subjects

considered in the study, eleven were girls.
Procedure

The_behavioural interventicn was parent—training and included
individual consultations with a qualified psychologist, participation in
a parent—tjrair;ing group supervised by a qualified psychologist and co-
ordination of hame-school contacts in order to facilitate the parents
ooope.raﬁ.pn with school perscnnel, The parent-training therapists
provided, as well, two conéultation ‘sessions to the teachers involved.

The psychopharmacological intervention was confined to the admi-
nistration of methylphenidate (or Ritalin) except in the case of 2 sub-
jects who suffered adverse reacticn, and who were subsequently switched
to dextroamphetamine supervised either by a hospital pediatrician or
the child's personal physician, but monitored by a psychologist involved
with the project. There was no co-intervention for those children included
in the research group. If the child required co-intervention, he was
‘removed fram the study.

When a child rl_r!at the criteria for inclusion in the study, the family
was given a full description of the project in addition to informaticn con-
cerning Ritalin. Further appointments for data collection and cbtaining a
signed informed consent were scheduled cnce the family a:greed to participate.

Following an initial pre-testing, children were randemly assigned
to one of three groups: paient—t.raining plus mtal_ln (PTRIT) , parent-
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training plus placebo (PTPL), or Ritalin only (RIT ONLY). The placebo
- was identical in size, coloura:xishapetoﬂueRita]jnusedinthestudy.
One psychologist was responsible for the administration of the Ritalin

and placebo, in consultation with the child's physician. None of the per-

tinent research staff (therapists and those testing the children) nor
parents or teachers, however, were aware of the medication conditions. |
‘ during the pre-post period. | _
| For those parents of children in the parent-training groups
(PTRIT and PTIPL), there were provided :.mtml consultations of appro-
ximately 3 sessions. During this time, they were asked to read a bock
on child management (Patterson, 1971) and demonstrate a reascnable
uderstanding of the behavioural pr_inciples cantained therein. Having
campleted this, they.-were asked to join a parents' group of six sessicns
where more specif'ic behaviour management programs were discussed. 'Ihe;:e
were four couples in each group. However, nine c:hildreh had only single
parents who participated. Finally, the parents were given advice with
respect to efficient coopé.ration with school persomnel. - Only those.
ﬁarents of children in the Ritalin-only group were not told of the parent-
training. All parents were given the same instructions regarding medi-
cation. Virt:uallg all parents attended ‘all group sessicns.
Medication re:gimes were commenced -just prior to the

initiation of the group meetings. Parents were instructed
to give théir children dosages in the morning and at noon
every day including weekends. Dosages were raised or lowered

in 5 mg steps based on parental and teacher reports by

-
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telephone over a 3-4 week period. Oncg having established
an optimal dosage for the particular child (decrease in
problematic behaviour and absence of negative side effects),

the children were given medication only on school days.

7 Predictor Variables

The predictor variables are subsumed under three head-
ings: treatment, familial and subject. The treatment variable
was discussed earlier, that is all subjects were assigned to
one of three treatment groups and the treatments utilized
represent the moét widely used therapeutic strategies.

Familial variables included both demogféphic factors
and emotional factors. Each family was asked to complete an
extensive intake outlining any history of neurological or psy-
chiatric disorder. As well, parenfs' IQ, income level, level
of marital adjustment and index of psychopatl‘iolog;r were measured.

Subject variables include age at referral, IQ, academic
achievement, attentionality; conduct problems and hyperactivity.

The list of predictor variables is presented below:

Treatment Familial Subject

1. PTRIT 1. Totzal family incame 1. Age at referral

2. PTPL 2. Mother's age 2. IQ

3. RIT ONLY 3. Mother's IQ 3. Mean Reaction Time )

' 4, Mother's education 4. Inpulsive responses) at
5. Mother's psychopathology 5. School performance ) referral

' index 6. Hyperactivity )
" 6. Father's age 7. Conduct problems )

7. Father's IQ

8. Father's education

9. Father's' psychopathology
index :
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Criterion Variables

The alleéiation of primary symptoms‘is'the basic
criterion for therapeutic intervention. The symptoms of
hyperactivity ére pervasive and may ﬁrofqpndly influence
:ﬁhe child's adjustment, not oﬁly to, his immedi%}e environ- -
ment, but algo to the day-to-day demanas_of his later adult
life., Accordingly, the‘criterion variables used were -
improveﬁent 6f symptoﬁs presented‘at referral. Thus; the

list is as follows:

Criteria | \\gjx

. Mean Reaction Time )

. Impulsive responses)

School performance ) at follow-up
. Hyperactivity )

Conduct problems )

Uk W o
[ ]

2

Operational Definitions

- ~
Mother's IQ _ The eguivalent score on the

" Wechsler Adult Intelligence
‘ Scale estimated on the basis
- ..t of the score achieved on the

Shipley-Hartford Institute of

- Livling Scale

Mother's Education : Number of vears of scholarity'

Mother's Psychopath¢logy Index The total of éubscale scores

. ) on the Minnesota Multiphasic
Personality Inventory with
therexgeption of the lie (L)
‘scale and the correction (X)
scale”

z

Father's IQ - . Same-as-for mother
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FatWer's Education

e
Father's Psychopathclogy Index
Mother's (and Father's) Mari
Adjustment ’

Child's IQ

Mean Reaction Time

Impulsive Responses

—

Academic Achievement

L4

Hyperactivity
-]
Conduct Problems -
, .
7
Abbreviations f

Same as for mother

Same as for mgother.

The total score on the-~Locke-
Wallace Marital Adjustment
Scale

The score achieved on the
Peabody Picture Vocabulary

The average time between E
stimulus and required reaction -
over repeated trials

Total number of false starts
elicited by a warning signal
plus all inappropriate 1nter-
stlmulus responses

The score achieved on the
Gates-MacGinitie Reading

Test (Vocabularv). Originally
the design included measures of
both arlthmetlc and reading
performance levels, but
extremely high pre- test_corre—
lations obviated the need for
all three. Vocabulary had the
highest pre-test correlations
with the other two.

The score recorded on the
Teachers' .Conners Hyperactivity
Index

The score recorded on the

.Teachers' Peterson-Quay

Behaviour PBroblem Checklist:
Conduct Problem

Although each variable is described in full at the time

of its first mention ir each chapter, they are subsequently

referred to in abbreviated form in order to faci%itate‘the

readers' task.

”

- -

e



The list appears as follows:

Treatment Variables

1. PTRIT - Parent-training plus Ritalin
2. PTPL - Parent-training plus Placebo

3. RIT ONLY - Ritalin only

Familial (Parent) Wariables

1. INC
2. MAGE
3. MWAIS
5. MED.
5. MMPI:
6.. FAGE
/
7g FWAIS
8. FED
9.  FMPI
10. MLW
11. FLW

Total Family Income
Mother's Age
Mother's IQ

Mother's Education

Mother's -Psychopathology Index

Father's Age?

Father's IQ%E

Father's Education )
Father's Psychopathology Index
Mother's Marital Adjustment-

Father's Marital Adjustment

Subject Variables

1. Age
2. ‘10

3. XRT
4. TIMPR
5. GMVG

Age at Reférral

. Child's I0Q

Mean Reaction Time

Total Impulsive Responses

School Performance (Vocabulary)
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6. . TCHI - Hyperactivity

7. TPQCP - Conduct Problems

Testing Schedule

The most extensive testing waé perférméd at intake
when all familial and subject-variables were measufed. At
each subsequent testing, hdwever,uoniy the subject variables
representing the criteria were reassessed.

Thps, comparis&ns may be made between the strength of
prediction at one follow-up testing as opposed to another.

The schedule, itself, appear% below:
%

>
0 months - Pre-test; all familial and subject variables

0- 4 months - Initiative of treatments, parent training
completed by 4th-month

4 months - Post-test
10-12 months - First follow-up

22-24 months - Second follow-up
Measures

Virtually all measures used in the study are conven-
tional for child treatment research and remain consistent
with Loney's categories of prediction and outcome.

Each measuré used in the study 1is described briefly:
Demographic Data Questionnaire

The questionnaire utilized in the study was developed
by the research staff but reflects, in general, the typical

intake formats used in most clinical settings.
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Conners Teachers' Rating Scale

This has become one of the most commonly used scales
in hyperactivity research. Each of the 39 behaviour;l'itéms
contained in the scale is numerically weighted, according,
to a 4 point system (from 0—3)'with‘higher.§alues indicating

more severe patholoéy. A factor analysis of the 39 items

vyields four factors: 1) conduct-problem, 2) inattentive-

passive, 3} tension-anxiety, and 4) hyperactivity. A sum

r

total of the weighted items within each factor represénté

the symptom score.

In a further extrapolation from the scale items,

Goyette, Conners and Ulrich (1978) derived a Hyperactivity

Index. This index has been freguently used to estimate the

extent of a child's hyperactivity and mean cut-off scores

of 15 to 18 are generally used for inclusion in studies

of hyperactive children..
Locke-Wallace Marital Adjustment Scale

Developed in the late fifties (Locke and Wallace,
1559), this scale has been recently shown to possess a high
levél of discriminant validity with other m;rital satisfaction
guestionnaires (Havnes, Follingétad and Sullivan, 1979),

and is reported to have stable test-retest reliability over

a two-year period (Kimmel and Van der Veen,-1974).
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Higher scores (approximately 130 plus), on the 15
weighted item test reflect greater satisfaction and lower
scores (below 100) reflect’ poorer marital' adjustment. This
is a self-report questionnaire and scores range from 2 to

158 points.

N

Shipley-Hartford Institute of Living Scale

This scale is comprised of a 20 item vocabulary test
.and a 20 item abstract reasoning test and may be self-
administered in 20 minutes.

Due to its relative conveniénce regarding administration
and consumption of time, and in view éf its reportedly high
correlations with the full scale Wechsler Adult Intelligence
Scale (.78 to .90; cf Paulsen and Lin, 1970), it is often

used by researchers as an estimate of IQ.

Minnesota Multiphasic Personality Inventory

There is, perhaps, no other psychologipal test more
widely used in clinical research. This is 566 item self-
report inventory to which the subject is asked to respond
true or false. From his fesponSes,-Eﬂé}e may be constructed
a personality profile cbmprising ten clinical scales ranging
from hypochrondriasis to social-int}oversion. There has

been considerable debate regarding its. reliability and

validity for research, but it has been proposed (Waskow, 1975)
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that the MMPI is the best measure of psychological distur-
bance available. to date. The addition of subscales to
vield a total pathology index is a procedure reported in

Welsh and Dag}stfom {1956) .

Peabody Picture Vocabulary Test

This is a convenient (i.e.: relatively short) method
for estimating a child's I1Q, iﬁd;has been used in lieu of
the more comprehensive and time consuming Wechsler Intel-
llgence Scale for Children. The ?hlld is asked to indicate
one of four draw1ngs as the correct association to the
examiner's verbal presentation of the vocabulary stimulus

word.
Peterson-Quay Behaviour Problem Checklist

This test has been the subject of some controversy
and some find it to be unsatisfactory (Knights and Hinton,
1969). It was used by Minde, et al. {1972), however, and
was reported to differentiate pﬁor from good outcome in
treated sgbjects despite the lack of relationship between

drug treatment and psychotherapy 4nd outcome.

Gates-MacGinitie Reading Tests

o
=
=las

This is a widely used +tool in educational psycholoéy,

effective in the measurement of &rade equivalent achievement

‘

]

b
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in vocabulary and reading comprehension for grades kinder-

garten through nine.

Reaction Time Apparatus

This delayed reaction time test has been shown to
discriminate between hyperactive and normal children (Cohen
and Douglas, 1972; Firestone and Douglas, 1975; Firestone
and Martin, 1978). The Reaction Time task has been frequently
used, particularly with’young children. This task providés

for two measures: mean reaction time and total impulsive

Iresponses,

The épparétus prevides a pre-programmed series of
auditorv and visual stimuli. An auditory tcne of 70 db SPL
intensity and 1 second duration was fed directly to the
subjects’ ga;phones and served as the warning signal to
activate the sequence. Two seconds after the auditory
warning siggal, a ﬁ.S watt light bulb was flashed. The
subject who was normally maintaining a reaction time putton
in a depressed position was instructed t§ reléase the Tutton
as soon as possible following the visual signal. Aftz? the

subject's response, there was a 5 sec. wait period. ubse-

-quently, a new trial was initiated. Occurring at randem

within the next 10 sec¢. interval was tge presentation of.the
auditory warning signa;. Testing continued for 60 trials.
The signal light was housed in'aﬁhenclosure ﬁlaced on a
table in front of the child@ while the reaction time button

was fixed. to the arm of a chair. An electronic timer was
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simultaneously started with the onset of .the reaction signal
(i.e., the light flash) and continued recording until the
subject released the response button. The meaﬁ reaction
time over 60 trials was then calculated. In addition, a '
counter automatically reccorded all false starts (i.e.,

responses after the warning signal but before the light |
flash) elicited b§ the warning signals as well as inappro-

pfia;e inter-stimulus responses (i.e., responses befoié the

onset of the warning signal). These false starts and

inappropriate responses are referred to as "impulsive

responses’.

Statiétical Analvsis

There is careful attention paid to descriptive sta-
tisticgvin this study because of the potential for quali—*
tative information which might be lost in a strict inferential
an%}ysis. No specific generalizations, however, are drawn
ifgm the descriptive statistics.

With regard to the first research hypothesis, data

were analyzed according to the standard SPSS program for
analysis of variance with repeated measures (Nie, et al., 1975).
There are two .issues regarding this ANOVA that are worthy

of note. The first problem is that which arises from the

use of multiple testings and criteria. The use of separate

analyses for different variables increases the probability
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of Type I error if the same significance levei is used as a
criterion as when the analysis is used for only one variéble.
There does not exist a universal rule which governs the
choice of significance lével. The choice, therefore,
becomes largely a question of the researcher’'s judgement.
bn_the one hand, one may alter the significance level by
a factor equal to the number of hypotheses tested (Kirk,
1968, PP- 82-86); on the other hand, cne can choose to
base the error rafé upon each hypothesis tested.

In the present researéh, thg;e is, in fact, some
evidence of a pre—-test correlation (p<.001) between a
number of the criter;gp variables_(Appendi# D), particularly
GMVG with both XRT and TIMPR, (—.70)-and (-.47) respectively.
It has been assumed, however, that the apparent relationship
between both reaction time and.impulsive responses and grade
achievement is due to a moderator variable. With this
assumption in mind, therefore, they will be treated as if
they were independent of one another and the data interpreted
accordingly. It was further decided to se£ the alpha level
consistent for each analysis. ~_

The. second problem involves the assumption of symmetry
.End equality of the variance—cova;iénce matrix; i.e., with
repeated measures, it is assumed that the population co-

~ variances between pairs of treatment levels are constant

-

(Kirk, 1968, p. 139). This assumption is also called the
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assumption of equal correlations (Edwards, 1967, p: 317)

-and its validity may be tested using the Box's "M" sta-

P

tistic. In the present research, the only criterion which
does not meet the as§umption of equal correlations is TIMPR
at poét-test F(6, 74442) = 3.32, p<.00§, at first follow=-up
F(18, 2740) = 5.70, p<.001, and second follow-up F(30,
1022) = 3.50, p<.001. BAll other vér}ables meet the criteria.
described above, 7

Both the stepwise nultiple regression prograﬁ and the
discriminant analysis program are taken frdm'the standa}d
SPSSs pfograms (Hull ané Nie, 1981).

The regressicn analysis is intended primarily to
provide evidence pertinent to the second research hypothesis.
As well, tﬁis is in conformity with Loney's assertions that

regression analyses can provide more useful ihformation

——_with respect to the ecological parameters of hyperactivity.

Y

" The discriminant analysis is intended primarily to
provide some heurisgic_gyidénce toward the delineation of
stable p;edictors of relative success within the population
of hyperactiye éﬁ?ldren.

In general, the approach to the statistical analysis
of the data will follow the general philosophy %f Keppel
(1973) =
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The statistical procedures are guides to aid us
in guessing at which facts are "real™ and which
are not. In the absence cof any cother information, .
rigid decision rules, where we maintain alpha at
an arbitrary level, makes some sense., But if a
finding is interesting theoretically, we should
not ignore its presence because it fails to exceed
the critical F value or its corrected value.
Agreement with previous experiments and internal
consistency with other response measures in the
current experiment are important factors that we
should take into consideration when we are drawing
inferences from our data. The pure statistical
arguments represent one input contributing to our
final decision (pp. 466-467).



CHAPTER III

PRESENTATION QF RESULTS

Prior to the actual presentation of the data, this
chapter will include a brief introductory discussion of
issues which arise from the nature of the data colléétion.
The data will "then be presented in four’éeparate st;ges or
formats. In Ehe first stagé, the treatment groups will be
compared with respect to their.performance on criterion
measures usincg analysis of variance with repeated measures.
These auﬁb@es are intended to provide information pertinent
tc the hypothesis of continuity with previous research.

In the second stage, which serves as a prefatory orientation
to the correlation-based statistics presented in the latter
stages, the data are presented in the form of descriptive
statistics. While this may represent somewhat of a departure
from conventional data presentations, it is believed thét
several important features of the data are better elucidated
by ‘descriptive statiétics than would be the case with infer-

ential or correlational statistics. .In the third stage,

data are subjected to a stepwise-multiple regression in

order to investigate those hypotheses pertaining to Loney's
model of hyperactivity. In the final stage, the data are
analysed through discriminant function analysis as part of

a heuristic-iﬁvestigat;on which might give rise to further
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research guestions. In addition to the section Qetailing

the descriptive statistics, this chapter differs
from conventicnal presentations’in at least one other way.

This is in reference to the inclusion of some 'discussion’

]

with each of the analyses presented. The decision to
include some brief discussion in this chaptér'is related
£o the burdensome, at times tedious, :outine of data
reporting, the meaningfulness of which may be lost or for-
gotten by the time the reader has reached the end of the

chapter. The inclusipn of a brief discussion ig intended

-

to, at least, crientate the reader toc the manner in which
the results will be later handled in the discussion chapter

per se.

.—’—"/\

Preface

e =
- -

(S
-

’ . ) ! .
Prior to the actual presentation of these results,

there is some discussion necessitated by the changing cell
sizes which occur throughout the study. While considered

normal in experimental studies, maintaining a« constant

number of subjects during an investigation often proves

to be very difficult, iﬁ not impossible, in clinical spudies.‘”
There are séveral reasons for the changing 'Ns' in the pre-
sent study. First, several children-were,placed either on

or off medicéﬁion following post—testing; agd sometimes

back agaiﬁf?aécprding to their progress. That is, the
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reality of  the child as a patient superceded the child's
value as a‘subject. Secondly; the total numbef of children
involved i; the study shrinks from N=73 for post-test (after
4 monthé) éata'to N=52 for second follow-up data (after 2
years)._ This is largely attributed to the staggered entry
of subjects,into the study. Thus,.while‘some,subjects were
completing their séeanﬁ fo%low—up, other subjects were just
completing their.post;tests. It is importaqt-to note, how-
é#er, that the data, such as they a}é, represent virtually
. 2ll children referred for treatment of hypeféctivity to

the Chilareﬁ's Hospital of EasEgréAOntario, who met the con-
ditions for Enclusion in the'étudy over a peribd-of appro-—
ximately 39 months. Thirdly, there is the'ever—preéent

pfbblém of drop-outs.

There are two categories of drop-outs in this stu@y.
First, there are those who dropped out during the pre-test
pefiod (N=61). The reasons for dropping out were variable
(cf. Firestone'and ﬁitt, 1981) but they were not included .
in the study. ,The-remaining 73, therefore, represent those ,/
children.and their families who agreég‘zé\?éfticipate.

There were 2 children whose families moved duriné the course
of their treatment. Nineteen children wéré lost through
staggard entry‘(i.e., Fhey did not make it to 2pd follow—up
by the time of this datalreéort). Thus, of the initial 73
subjects,'only 52 had 2nd follow-up data. However, only 30°

subjects are considered for 2nd cllow—-up analysis. fhe

. ‘ _ - Page 522 follows
. - . 7

3
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eémaining 22 subjects.comprise the second cate?ory of drop-

outs - i.e,, those whose non-adherence to treatment con- -

d;fion made it impossible for them to be included in any ) “
onés treatment group. Usually the non-adherence occurred
éﬂ by- virtue of their poor response to in;tial treatment and r”’//~

hence the need to be changed to an alternative treétmeht,

and frequently they were changed a second or third time.
While one should-aﬁtempt to identify particular

characteristics 'of each of the groups resulting from changed

coﬁdition,’drop—out, etc. it can be seen in Table i‘that

the Ns are sufficiently small ana-variablé td render any

» - 1Y —

conclusions drawn from their compar%son rﬁsky, at best,.

<00

: The problem remains, however, as to which data repre-

sent, most accurately, true clinical conditions. For exam-
P

ple, it can be shown that the three treatment conditions

differ significantly on ﬁerformance measures  at post-test

o

when all 73 subjects are considered. When only those sub-

jects who haye repEined, in their original ccndition through
to the'first fo low-up /and second follow-up assessments are
considered, wever, ese pre-post differences vanish. ‘ <

In any case, both alternatives will be presented.
-~

]
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Pre-Test Homogeneity
O 4

Analysié of variance of group means (i;e., Ritalin
only (RIT ONLY), Parent Training with Placebo (PTPL), and
Parent Training with Ritalin (PTRIT)) (Appendix A) on éll
pre-test variables, produced non-significant results.
It may be assumed, therefore, that groups are homogeneous
with respect to research variables at the beginning of the
study. In addition, each of the dependent variables
(criterion measures) is, evidently, %bmogeneously répresented
by the three treatment groups. Nevertheless, £he spread of

. =\ .
scores on TIMPRI calls for some caution insofar as there

appear to be large individual differences between

subjects within each treatment condition. While it is true
that this spread is consistent between groups, generalization;
will be made very carefully, particularly in view of the
results of the test for equal correlation discussed previously
in Chapter II.

S
Relative Improvement vs Required Improvement

The improvement reguired before a disorder maf‘be
' L

- considered effectively treated is very often the patient's

own report of symptbm alleviation and/or laboratory results -
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which confirm the cessation or elimination of a disease pro=-
cess, or problem. This léboratory confirmalion is achieved
by comparing £he individual patient's results with well

o

established norms for the analysis in 'question. ~ With the
exception of the Teachers' Conners Hyperactivity Index,
none of the criterion measures have well established or
universally accepted norms which might confirm the 'psycho-
logical health' of the child in guestion. The Gates-
MacGinitie Reading Test does provide age norms,

buteach treatment group has children whose ages

i

r;nge over 4 years. 1In effect, therefore, there can be
.little judgement made regarding an absolute elimination of
a particular child's hyperactivity.

" The pr;sent research will, therefore, be confined to
an analysis of 'relative' improweément and in Tables II thfough
iv, the group-meaﬁs and standard deviations'of the threé treat-
meﬂt groups on each of the criteria are provided. A readily
apparent feature of these data i§ that each group 'improves'
(i.e.,-performance scores become relatiwvely bepter) over
time. The significance of this relative improvement ﬁight
have beén better established by comparing it with the per-
formance of an experimental control group of hyperactive
children who receive virtuall? no intervéntion. Ethical
considerations, of céurse,"prevent such a strategy but some

attempt to place this relative improvement into perspective

will be made in the discussion chapter.
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It is also apparent from these tables, that the
within-group variances change differently according to
treatmeﬁt condition, criterion variable and.with the
duration cf the subjects'pa;ticipation in the study. It
is further aéparent that the means of the tregtment'group
performances change at differgnt rates despite their vﬁrtual
similarity at the Second follow-up assessment. For exémple;
in Tahle IV, the RIT ONLY group improves £rom a mean per-
formance of 2.03 on the Teachers' Conner% f peractivity
Index, at pre-test to a mean of 0.81 at poéi—test - a 60%
improvement. ‘The corresponding standard deviaﬁion increases
12% from .39 to .44. The PTRIT group changes from a mean
performance of 1.8l at pre-test to a mean of 1.03 - a 43%
improvement. The corresponding change in standard deviation

in this group is an increase of 21% - from .38 to .46. The
PTPL group, on the other hand, shows a more modesé iQprove—
ment from .83 to 1.12 or 38% and a corresponding standard
deviation increasé of 100%! At first glance, these ratios
would séem to indicate that children treated with Ritalin
respond more consistently and guickly while chidren treated
behaviourally, without medication, demonstrate greater
individual differences in response, the small cell sizes
notwithétanding. When these same groups are compared at

second follow-up, however, they show virtually the same

mean performances (1.09, 1.06 and 1.09 respectively) and

KA
[

\
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-

correspondingly similar standard deviations (.60, .59 and
1§3 respectively). These ratios, therefore, would seem
to indicate that given sufficient time, children will
respond egqually well to either treatment. When this same
analysis is_performed on an increasingly greater number of
subjects (Tables II and III), however, different conclusions
may be drawn. For instance, Table III shqws the progressicn
of perfbrmance over three test periods baskd on a total of
50 ghildren. Focusing on the TCEI, it is evident that the
Ritalin %roups improve at a similar rate; the RIT ONLY group
from a mean of 1.97 at pée-test to .88 at post-test and to
.96 at first follow-Q{p, thepPTRIT group from‘l.87 to .98J
and .96 respectively. Alternatively, tﬁe PTPL group again
shows a relakively more modest improvem%ﬁt from a mean of
1.86 to 1.21 and at first follow-up, a medn of 1.27. In’
contradistinction to the data reported in Table IV, however,
the standard deviations of all three groups jump appxoxi-
mately 60% to similar levels at post—test. It is only at
first follow-up that the two Ritalin groups show a decreas®
in standard deviation_(approximately 13%) indicating an
increasingly greater consisten¢y between subjects with
.respect to their response to Ritalin. The plaﬁﬁbo group
(PTPL), however, continues to show an iﬁg;gasing spread
at first follow-up (from .52 to .62 orIZO%), indicating

that the children's response to behavioural treatment is,

indeed, more variable - or, less predictable.
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In other words, there are some conclusions which may
well prove to be unreliable depending on which data they

are based, and which data are understood to more accurately

~

reflect feal’cliniqal circumstances. Nevertheless, an
important implication of the descriptive statistics is_the
apparent rapidity—éf—fesponse and consistency—ofhrespdhse
differences between children treated with Ritalin, on the
one hand, and children treated with a behavioural approach
and without medications, on the other. Of particular
interest is the suggestion that children treated behav-
iourally show less consistent responses than the drug
treated children. No doubt; the changing variance may,

to some extent, be an&ifact of the shrinking Ns, but

insofar as it may refléce important individual differences

-
-

in response, it deserves further study. Interestingly, the
prediction of response to, drug treatment has been a far
greater preoccupation of researchers than has tﬁe prediciion
of response to_behavioural treatment.
There are four additional g¢riterion measures for which
a descriptive analysis may be accomplished. The above dis-
" cussion was intended to highlight the complexity introduced
tc the study by changing cell sizes and subjects who were
changed from their original condition, thereby altering,
retroéctively, the makeup of the original group. For

instance, if 50 subjects begin a studv in condition A and
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N

25 of them arerchanged to other groups through to a fourth
post—tesf,qthen it may be argued that a truer comparison “
of pre-test with 1lst, 2nd, 3rd and 4th post7ﬁest should

be made oﬁly on the basis of the 25 subject;‘who remained

in their original condition throughout the study. In any

event, the results will be presented separately for each

criterion.

"Section I

Comparative Group Performance
Analysis of Variances with Repeated Measures

The ANCVA results will be presenteé separately for
each criterion and this format will remain consistent through-

out the presentation. All ANOVA tables appear in Appendix E.

Teachers' Conners Hyperactivity Index {(TCHI)

. As mentioned earlier, this is the only criterion for
which ther; exists an.a priori and universal 'pathology
cut-off' score. Childreﬁ scoring below 1.5, for instance,
- were not included in the study insofar as lower scores are
 ﬁnderstood to reflect only sub-clinical levels or relative
absence of hyperactivity. It might be argued, therefore,
‘that a comparison between alternative interventions with
dhildreq who have.for the most part improved bevond. the 1.5

cut-off is, in fact, a straw-man argument. _Clearly, however,

it is the objective of this study to examine the changes over



,ﬁbpzﬁcedures (Table VI: Appehdix E), it is evident that while
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*.

time in childrgn who were empi;ically diagnosed hyperactive
at the time of their referral to the hospital.

In Table V (Appendix‘E), the ANOVA_with repeated
measures is presented for each of the testing periods on
the TCHEI (cf. Tables II through IV and Figures 1 through 3).
A significant ipteraction effect is found at post-test -
F(2, 70) = 4.71, p<.05. Using Tukey's (1949) post hoc
Z
there is no significant difference~between the performance
of the two Ritalin groups, both these groups differ signi-
ficantly from the piacebb group. The results suggest,
thefefofe, that c@;ldren treated with Ritalin alcne or with
Ritalin and parent training combined, respond more gquickly
than do children trégted with parent training and_a placebo
medication. These'reéults,.however, are not evident at

first or secoﬁd_follow—up. That is, there is no significant

-

.. -

interaction between treatment condition and time when measured

beyvond the initial post-test at 3 months.

Teacher's Peterson—-Quay: Conduct Problems (TPQCP)

The pre-post results shown in Table VII (Appendix E)
indicate a significant interacéion effect F(2,69{ = 3.21,
p<.05_(cf. Tablgs II through IV and Figures 4 through 6).
These results correspond with the resuits described for the

TCHI; and post hoc comparisons, (Table VIII: Appendix E), .



64

confirm that while the two Ritalin groups changed similarly over time,
they both show a significantly better impro‘)e\ﬂ'\e_nt than the placebo
group. As was the case for the TCHI results, however, these interaction
effects vanish after the post-test, indicating that there is no long-
tem or sustained benefit rega.rd:i_.ng cantrol of(behavioﬁ prablems for-
children treated with medication. It is also evident, however, that

all groups do change over time (i.e., test effect).

Mean. Reaction Time (XRT)

Pre—po.st canpa.nsons shown in Tabie IX demcistrate a significant
*interaction e?fect, demonstrating that the treatment groups, while-
similar at pre-test have changed at different rates to posﬁ—tést F(2,70)
= 3.93,; p<.05 (cf. Tables II-IV and Figures 7 through 9). Post hoc
c;omparison (Table X) indicates the superiorityr.cf béth Ritalin groups
over the placebo group, thereby replicating the results yielded by -
analyses of both the 'I‘CHI and the JPQCP.  In short, the results according:
to this criterion are virtually tI;e‘ éame., in every respect, to those
achieved in respect to hyperactivity and conduct iaroblems. Short—term
advantages with Ritalin therapy are plainly evident, but this advantage

evidently disappears by the first follow-up assessment, 12 months later.

Total Impulsive Responses (TIMPR)

As was discussed earlier, this variable was shown to be unreliable
in view of the failure to meet the assumption of equal correlations.
There was no evidence of a significant interactien (Table x[) nor was
there a main effect for treatwent condition. What can be said, as with

-

N :

o
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. ) .
the previous criteria,ais that there is a significant change

-

in all three groups over time, from pre-test to sedond follow-

up; F(3,25) = 4.72, p<.0l.

Gates-MéEGinitie Reading Test: Vocabulary (GMVG).

~

As can be seen in Téble XII, there are no significant,
between group comparisons on GMVG a? any post testing. It
is evident,'as with all the other criteria, that the within
group chang;;.remain significant throughout the follow-up
period. ‘This'is not a remér&able fi;ding considering that
grade achie?emént eaﬁ be expected to improve to some degree
with the c@}l&'s attendance;at school. There is no evidence
howeéer, that @yperactive children will achieve an& better
bn Ritalin than they will on plaéebo. Nor can it be said °

that parent-training has any significant impact.

Section II

The Deécriptive Statiétigs

' rd

"In the preface,”it was asserted that the descriptive

statistics give light to characteristics of the data which

-,

. : . . A .
might well be obscured in the more conventional inferential
and correlational analyses. .Some attempt will be made,

A N . ’ .

therefore, to integrate the ANOVA results described in

Section I with the descriptive statistics herein descéibed.
. t\_ ! v .

e »

T < - oty s
~Accordingly, the cg;£Er1a will be discussed separately.

.
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up at 12 montAs. There is a fourth group plotted in Figure 2.

2
“'J

.ieachers' Conners Hyperactivity Index (TCHI) .

‘Thé pre-post results on this. criterion are illustrated
iﬁ Figure 1. Here, it is apparent thét the two Ritalin
groﬁps show a much greater impfbvement than the paFent
training-plus-placebo group (Xs = .91 and .89 vs 1.37) at
post-testing; i.e., 4 months after the initial pre-te§t.
These \}fferences are significant according to £he ANOVA
digcussed in the previous section. Furthermore, theré
appéars to be a negligible difference between the ﬁarent—
training-plus-Ritalin groupland the 'Ritalin-only group
(Xs = .89 wvs -91). It is evident in Figure 2, however, that
while ?he quagﬁitative differences between the two Ritalin
groups and the placebo group remain at first follow-up
(Xs_= .96 and 797 vs 1.27), the respective within-group

. <
changes are virtually constant, so that the graph shows a

'plateau’ from the post-test at 3 months to the first follow-

—~" It is referred to as the placebo-changed-to-Ritalin group

e

(PTPL-to-PTRIT) and it represents all thosg sﬁggects who

were chsnged from their original PTPL condition aftex thé
pqst—tests were administered. Thus, what appear in Figu;e 2
are the,segarate Blots for the 'pure’ gfbﬁp (N=13; Table.I)

4 R
and the 'change' group (N=7). The change occurred as a

]

‘result of a very poor progress in the individual child's

-

-
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Z—O RITALIN ONLY (RIT ONLY)
A—A4 PARENT TRAINING WITH PLACEBOQO (PTPL)
C—O PARENT TRAINING WITH RITALIN (PTRIT)

]

- TCHI SCORES

2.3
2.2
2.1
2.0
19
18
17
1.6
15
1.4
13
1.2
1.1
1.0
0.9
.8

07F

T

T

T

T

PTPL{N=21)

RIT ONLY (N = 30)
PTRIT (N = 22)

T ' :
THS 3MONTHS
(PRE-TEST) . {(POST-TEST)

TESTING PERIODS (TIME)

Figure 1. Teachers' Conners Hyperactivity Index (TCHI)
Pre-Post Results

- ‘74__,



TCH! SCORES

24
2.3
22
21
2.0
1.9
18
1.7
16
1.5
1.4

1.3

1.2
1.1
1.0
0.8
08
0.7

-
——

6 8 . L]

O~ RITALIN ONLY {RIT ONLY)

A—A PARENT TRAINING WITH PLACEBOQ (PTPL)

O—0O PARENT TRAINING WITHRITALIN (PTRIT)

X —X PLACEBO CHANGED TORITALIN (PTPL-TO-PTRIT) -

A PTPL (N =13)

PTPL-TO-PTRIT
(N=7) |
O PTRIT (N = 16)

O RIT ONLY (N =22)

- 1 |

i’tl
s

OMONTHS
(PRE-TEST)

Figure 2.

‘—-\/" )

3 MONTHS 7 12 MONTHS
(POST-TEST) < (15t FOLLOW UP)

f

TESTING PERIODS (TIME) -

Teachers' Conners Hyperactivity Index (TCHI)
“Pre-Post/First Follow-up Results . __H-///
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. treatment which necessitated an alternate strategy.- This

poor progress resulted in a mean performance score of 1.6

.in the 'change' group compared with mean performance scores

for the three original groups of 1.20, 0.98 and 0.88 res-

pectively at post-test> It was at this point that the

change from placebo to.Ritalin- was made and from this point,

the 'change' group shows dramatic improvement with a mean
performance score -of 1.05 at first follbﬁlup compared to a
mean of 1.27 for the PTPL group. It would appear that the
differences between the original three groups at;pSZt—tesi
may, in fact, have continued through first follow-up had

all théﬁoriginal PTPL subjects been held in that condition

with no changes. On the other hand, ‘it is evident that

the switch to Ritalin at post-test was of some benefit to

.those 'chaﬁge'lgroup children judging.by the slope of their

progreés!‘illustrated in Figure 2. This benefit, further-
PR
more, appears to be quite stable insofar as the mean

periormanC€{§f this group at second follow-up (Figure 3) bt zi::f‘

surpasses the three 'pure' groups. It is difficult, however,

tq render clear inferences from these comparisons in view

of the small Ns. It is important, nonetheless, to acknow-

ledge the consistency of slope in the PTK}—to-PTRIT group
as this may suggest novel approaches to long-term outcome

data.

/ ‘
'3 ’
}
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o A
]
f
! : . ]
0O—3 RITALIN ONLY (RIT ONLY) b
A—A PARENT TRAINING WITHRLACEBO (PTPL) »
O—0 PARENT TRAINING WITH RIRAKAN (PTRIT)
24 | X —X PLACEBO CHANGED TORITALIN (PTPL-TO-PTRIT}
23 } ‘ '
22
21 F '
20 |
19 ¢
(%) 4
. wis F
a7t
8 ' CHANGED TO RITALIN
16 F
Os}
l_
13 F
12 F
PTPL(N=9)
i RIT ONLY
1.0 F (N=T11)
= “PTRIT (N=10)
0.9
08 F S 'PTPL-TO-
PTRIT (N =5)
07 .k
1;(1 ! bl I
e . .
0 MONTHS 3MONTHS 12 MONTHS 24 MONTHS
(PRE-TEST) (POST-TEST) {15t FOLLOW UP) (2nd FOLLOW UP)
. < ‘ . "
TESTING PERIODS (TIME) © _
' . vy
- . //
N \\. —' .‘. B
Fiqpxe 3. Teachers' Conners Hyperactivity Index (TCHI)

Pre-Post/First Follow-up/Second Follow-up
Results
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The® introduction of the 'change' group to the dis-

cussion, however, raises several issues which require

£

attention. First, the homogeneity of the 'change' and

'pure’ group; must be established with respect to predictor
varjables. A comparlson of the PTPL and PTPL—to-PTRIT

gr;ups (Appendix B) shows a remarkable similarity betweeng.

the fvo groups, small Ns and differing varianée.notwith—
. .

,ﬂﬁgénding. COnSlderlng that 11 of the 21 subjects who were
e

{:”

Y

orlglnally placed in the PTPL condition, were changed
to Ritalin, thlsTwould suggest that a hypérac hlld
treated behavio 11y ‘has approx1ma a )50% chance of

succeeding with that Ereatment. Alternately, of the 30
children who were originally placed in the RIT ONLY con-
dition, only 6 were removed from Ritalin therapy (20%). In
other words, 80% of the children élaced on Ritalin only were
maintained in that treatment.regimen and continued to show
improvement over tgme.

‘ 2 second issue raised by the inclusion of the 'change“
group is the guestion as to which subjects should be regarded
&as belonging to the original thrée conditions - all subjects
ho remained from pre-post, or only those gubjects who

Fained,in these original three conditicons throughout the

-
ra§§f’/;or example, i&_has already been shown that the

_,—f‘
@
——et

Ritalin groups differ significantly (more improved) than the

- ! N
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When only the 'pure' subjects are compared; however, these
pre-post differences fail to reach significance beyond .05
probability (Appendix C).'

There are several points which eme&ge from the
exploration of the TCHI data. . First, the hypothesis of
superxior benefit for childxen treated with Ritalin, at%least
in the short term, is upheld. Second, it is evigent that
superior benefit from Ritalin over behavioural strategies
may well have been dembnstrated over the long—-term had it
not been for‘the:bhange of near 50% of the PTPL gro;p on
£o medication regimes immediate following the post-tests.
Third, children treated with Ritglin appear to respond more
rapidly than do children treated behaviourally, despite
similar oufcomes over the long-term., Fourth, children
treated behaviourally demonstréte much greater individual
difference in response %o treaément, than do éhildren who
are treated with medication. In other words, it appears
evident tHat the response to behavioural intervention is
much less prediéﬁable.

K
-

Teachers' Peterson—-Quay: Conduct Problems (TPQCP)

Looking at.Figure 4 it is again evident ‘that the two
Ritalin groups show a more dramatic lmprovement than does
‘the PTPL group and the slo§>s for the two thalln groups are

J
vzrtgf}ly smmllar.:_Purthermo e, it is apparent that the



TPQCP SCORES

10.25

10.00-

9.75
9.50
9.25
9.00
8.75
8.50
8.25
8.00
7.75
750
7.25
7.00
6.75
6.50
6.25
6.00
5.75
5.50
525
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O—0 RITALINONLY (RIT ONLY)
A—A PARENT TRAINING WITH PLACEBO (PTPL)
O—0 PARENT TRAINING WITH RITALIN (PTRIT)

S

\A PTPL (N - 21)

RIT ONLY (N = 29)

PTRIT (N =22)
T L
0 MONTHS , . 3MONTHS
(PRE-TEST) . _ (POST-TEST)

TESTING PERIODS (TIME)

~

Figure 4. Teachers' Peterson-Quay: Conduct Problem

(TPQCP) Pre-Post Results :

B m e
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PTPL group shows greater individual differences than the
RIT ONLY group in a manner similar to the TCHI

measure. For example, the RIT ONLY group shows an

.

. — |
increase in standard deviation from pre to post of 22%

(2.89 to 3.53). The PTPL group, on Fhe other hand, shows

a corresponding standard deviation increase Jf 49% (£xom
2.89 to 4.14). It is also'true, however, that the PTRIT
group also shows a large increase (65%). Morecver, the
variation in standard deviations becomes more negligible
‘with the shrinking N at further follow-up testing. In

Figure 5, the PTPL-to-PTRIT group shows a converging slope
with respect to the three original conditions. Aagain, this
was simila; to the TCHI results and indicates an ameliorative
effect from Ritalin in those children who demonstrated very
poor improvement with behavioural intervention alone. The
second foliow—up results which are ilﬁﬁ%%rated in Figure 6 also
replicate the TCHI follow-up rgsulﬁs. Indeed, the PTPL-to-
PTRIT'gro P surpagses the other three groups, continuing to

show dramatic improvement with the addition of Ritalin _:-f

therapy.
One curious feature of the results illﬁstrated in
Figure Gkkgghéver; is thg reversing slope of the RIT ONLY
group in contradistinction to the otheigtreatment groups
which ;ontinue to show a gradual decline in their TPQCP
scores. ‘ANOVAS, {Tables VII andAVIII) ru;é cut any signi-

ficant differences between groups, but insofar .as the

‘).
Y-

O,
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reversing slope may indicate a trend, this reversing slope
will‘be pursued in the discussipn chapter.

‘ In.general, the TPQCP results support the TCHI results
especially insofar 2% Ritalin is shown té produce ;peedier
‘short term results and'éurthermore, that response to
behavioural treatment is less predictable. In contrast to R
the TCHI results, however, it is apparent’ from the long-term
resﬁlts that the children who demonstrate an initial res;
ponse to behaviogral intervention may show long-term superior &
E?rformance on a measure cof conduct prcblems. Agéin, the
first fellow-up and secona follow-up ANOVASNE;il to demons-

trate any significant differénqes but the graphic evidence

A |
is of\intergfx and may suggest a trend. |

Mean Reaction Time (XRT)

The pre—pgst data illustrated in Figure 7 .are similar
: ~ ~ .
to the TCHI and TPQRCP insofarsas the two Ritalin groups

appear’;imilar iﬂ progress and both these groups

show significantly more rapid iiins than deoes the PTPL

grcﬁ@. Nevertheless, when the poof respbnders to behavioural
intervention_are separated from the original ?TPL group and
given Ritalin, thev appear to make a drématic improvement.

In Figure 8, the PTPL-to-PTRIT group intersecté, in a positive i
direction, the PTPL group a? first follow-up - a similar

occurrence across the three criteria discussed thus far.

T |
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This is the ?nly critefion, however, -for which a signifiaant
interaction effect-is found’ at first lelow-qp.

The improvement of the PTPL—to:PTRITwéroup’remgins
consistent Phrough thé second fellow-up (Figure 9). In faét,
most of the éubjects in thé_study appear to hover around the
‘'same level of performance by first follow-up. Thus, the one
feature of the XRT results which® confirms thé_finaings in the
previous two criteria is the speedier reéponsg to Ritalin,

" demonstrated to be a significant source of variance in
the pre-post comparison. Otherwise, all §ubjects appear to

achieve similar levels of performance by second follow-up

{Figure 9). -

Total Impulsive Responses (TIMPR)

E The pre-test mean on TIMPR of the PTPL gfoup is approxi-

mately 13, while the pre~teét meahns of the two Ritalin groups

is 22. The Ritalin groups show a virtual aoubling of the PTPL

>
~r

errors at pre-test, and yet, all three groups demonstrate
similar scoreslét post-test (Figure 10). Uniike the previéus
criteria,'hgwever, the PTPL-to-PTRIT group shows a curious
resistance to improvement from post-test to first follow-up
(Figure 11), although the now characteristic 'dramatic'
improveméh; occurs.by second follow—up'whereupon the"change'

group converges on the scores of the three original groups.

No significant differences are found between the three

s

o«
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original grdups on this vériable at any point in the study.
In Figure 12, however, it is evident that the PTPL group
reaches a plateau at first follow-up. The standard devia-
tions (Table IV) indicate a comparatively larger spread

‘of scores within®the PTPL_group. Again,!it appearé that
éven this criterion is sensitive to greater individual
éifferences in responselto behavioural strategies. . Other-
wise, this crite;ioﬁ 1s not producing_sépport for the

evidence achieved in the analyses of the TCHI, TPQCP and

XRT.

.
LY

Gates-MacGinitie Reading Test: Vocabulary (GMVG)

The ratio of individual differences with respect to
this criterion appears to remain consistent within groups,
and individual respdnse does nof, therefore, appear to be
a factor in grade achievement. There is one similarity
with the previous criteria, however. This is in respect
to fhe PTPL-to-PTRIT group which shows that characteristic
improéément at first follow-up, demonstrating an inter-
sectiﬁg positive slope withrthe three original groups
(Figure 14). As with the other criteria, this remains

stable to second follew-up (Figure 15} when this group

even surpasses the others in vocabulary achievement. -
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Despite insignificant comparisons between the three

main groupé, Ritalin appears to be effective for children

-

who fail to show positive response to behavioural treat-

-

ment.

Section III

Stepwise Multiple Regression

b
-

The data présented in this section are addresksed
primarily to hypptﬁéses arising out of the Loney research.
Specifica}lyﬁfthe role of family wvariables (particularly
ﬁgrental), and the role of conduct problems, per se, in
the prediction of cutcome on criterion measures. |

All pre-test criterion measures {with the exception .
of the variable being predicted) and all independent measures
were entered as\prediéﬁors. The cut-off prediction proba-
bility for the‘équation was set at .01l.

In vieﬁ of the nominal nature of “the condition variabie,
each level of the condition was entered in the form of a
dummy variable. Accgfdingly, all subjects who still belonged
to one of the three original conditions were included. Once
a subjecf was changed from his or;ginal'conditioﬁ, he was
eliminated from the subject pool for the dummy variables.

.
As was the case with children changed from placebo to
Ritalin, children removed from Ritalin are considered to

be in the Ritalin-to-Ritalin Withdrawal (R-to-RW) conditioh.

o~ @
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All subjects from the R-to-RW céndition were also
'entered‘into:the subject pool in order td'&gt as a reference
group allbwing for the possibTe identification of each of
the three orjginal conditiqns in the potential regression.
equations. Hence, whenever a particular treatmeht gfbup
is mentioned in this partfzaIEE\section, PTPﬁ for example, °
the precise meaning should be read as "membership in,the
PTPL condition". 2dl tables showing'reéression analyses

-

. ; are found in Appendix F.

-~

Teachers' Conners Hypefactivity Index (TCHI)

.The regression information for this variable across
the three post-test per?odg is containéd in Tablé XIII
(Appendix F). The most significant predictor of hyperactivity
at post-test and first follow-up is PTPL (R2 = .13 and .15 >
respectively). Since'the simple correlations (.36 and .39)
are posi%ive, this may be understood to imply that me@bership
in the PTPL group is likely to be related to higher TCHI2
and TCHI3 scores. There is no indication, however, of a
positive prediction (prediction of ilprovement) by membership
in alternative treatment conditions.
At post-test, the other variables.entered are mother;s
IQ (MWAIS), child's.IQ (IQ), méther’s educational level (MED), .
;gnd mother's total pathology index (MMPI)}. The total
2 variance éxpléined by the combined addition 5f these variables

is 14%. Alone, MMPI and MED account for barely 2% of the
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variance. 15 short,'therefore, the four variables taken
together might legitimately fepreseét a ‘'predictor', but

taken alone, they are negligibie.: With the exception of - -
the_éhild's IQ, it appears .that all éubjects share.a common
denominatog with .respect to prediction of outcome on the
TCHI - that is, the characteristics of fheir mother, par-
ticularly her_IQ (MWAIS) and,edqcational lével {MED) . . The
MMPI is difficult to inté}pfét Since_all parents fall within
normal limits and higher vs lower'scores - within an overall
normal group - are difficult to cbmpare meaningfully, espe-
cially when the variance share is so -low. Nevertheléss,
these predictions are reasonably consistent between post-
testland_first follow-up. MED and MMPI survive even to
seéond follow-up, but treatmeﬂt condition‘disappears as a
méaningful predictor of outcome. It is noteworthy, however,
that the TCHI is prediéted only within 25% of the total
variance and consistently so, throughout the study. At
second follow-up, the 13 to 15% of the variance explained bf'.
treatment condition earlier is replaced by subject variables

" (XRT1 and age at referral).

Deépite the survival of MED, it is difficuit to have
confidence in this predictor insofar as the simple r alternates
betweeh'; positive and a negative reiationship! This 1is
one of the vériables described earlier, however, as a

potential problem because of the relatively low chance

probability of initial difference between groups (F = 2.7,
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P<.07). Having removed it as a predictor would not likely
have altered the equation insofar as pre-test correlations
with other variables apart from MWAIS, IQ, INC, FWAIS and
FED are all well below significance (Appendix D). Having
removed MﬁD at second follow-up, however, one would be
left with four variables accounting for approximately 10%

of the variance (.51 - .19 = .32; .322 = 10%). Thus, it

might be said that long-term prediction is not possible,

ox very tehuous, at'best. At first follow-up, however, it
is evident that paternal variables dé‘infiﬁence outcome on
the TCHI.  Why the fathers' and mothers' IQ should have
converse relationships with the criterion is not immediately
evident, but will be addressed in the discussion chdpter.

-

Teachers' Peterson-Quay: Conduct JProblems (TPQCP)

Somewhat better predictions were ?ptained for the
TPQCP\(Table XIV), and PTPL is again evident in both the

post-tést: results and first follow-up results - and again

in a negative direction (i.e., the more likely one is in

the PTPL group, the more likely he is to be rated as more
problematic on TPQCPZ and TPQCP3). ' -
Initial hypeféctivity appears to be prominent both

at post-test and second follow-up, accounting for an individual
o ? Y - .
variance shar

of,18% and 16% respectivély. It is not evident
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at first follow-up whereas parental variables predominate

in the equation predicting first follow-up peqﬁormance.
Alternatively, parental var;abl;s are relatively hore
insignificant at post-test and second follow-up. An
exception is FEﬁ at gecond follow-up with a'simple corre-
lation of (-.27), suggesting that chlldren of- better educated

. fathers tend to be bétter behaved.

The fact that TCHI would 'retu;n' as a prédictor of
‘'second follow-up perhaps suégests that whatever benefit
.children might enjoy with respect to hyperact;ve symptoms
eafly in their treatment, thdse benefits are shortlived and
essential conduct problems or characterological disturbanceé
are not really affected in the'long run. This was also reflected
in the earlier results (Flgure 6) “in which it aopeared that ¢
children treated with thalln show an upward {(or negative)

-

drift by second follow-up with respect to their pérfo;mance

on this scale. - - . -

Mean Reaction Time (XRT)

The regression information for XRT is déscribed in
Table XV. ‘Very strong équations wefe achieved in this
analysis from post-test through to second follow-up accounting
for 60%, 55% and 48% bf the overall.variance respectively.
Age.at referral is clearly an important predictor of
attention (i.e., reéction'time),'%nd accounts in large measure

— TN
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for the powerful equations. In follow-ﬁp 1, éMVGl replaces”
AGE, but high pre-test correlation between these two variables
would render them interchangeable, at 1eaét in this case.
Thus, the older the child at- referral, the more likely he

W
is to perform more successfully (negative simple r) at

outcome.

With the e:éception of the father's total pathology index
(FMEI) at first follow-up, no family or parentél variables
figured in these equations. ) ~

The variab}es which are related are subject and treat-
ment. Once again PTPL appears in the eqguations, this time
including the second follow-up. Consistent with the\resuits
described for the TCHI and the TPQCP, PTPL has a positive
féofrelation with XRT, therefore suggesting that membership
in the PTPL group predicts poorer performance on XRT at
each gpst-testing. 'Mémbership in the Ritalin plus parenf—
training group (PTRIT) appears in the'post—teét eguation
and the second follow-up eguation. At post-test, however,
it\has.only a .08 simple correlation and should be ignored, .
esp;Eially with an independent wvariance share of .01,
Likewise, with RIT ONLY in the second follow-up eguation,
there is little reason for considering it seriously in view
of its low (.08), simple correlatiop with XRT4. O©On the other

;

hand, PTPL and PTRIT offer an interesting contrast at second

follow-up. Each has a correlation of .28, both in opposite
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directions. According to these relationships, membership
in PTPL predicts for péor perforﬁance at second follow=-up
on XRT, whereas membership in PTRIT would appear to have
a precisely opposite relationship with the griterion.

This may well represent the first tangible evidence
that Ritalin.continues to have longer term Eenefit, at
least‘yith regard to the criterion of attention. This,
of cdﬁrse, would have important implications not only for
promoting the child's amenability for therapy, but also
for improving his 'opportunity' for acquiring benefit from

school.

Total Impulsive Responses: TIMPR

Despite the high degree of relationship between TIMPR
and XRT, the results in Table XVI are in contrast
to those described in relation to XRT, with respect to the .
role-of family variaples. It would appear, at post-test in
any case, that .the lower the parents’ IQ and educational
level, the more likely the child would be impulsive. This
is quite congruent with the results achieved for the TPQCP.

The reverse relationship with respect to the mother's
and father's pathology indeces at first follow=up underlines the difficulty
in using this test as a predictor. The extent of the corre-
lation, however, is sufficiently strong to warrant further

study with this test, perhaps in modified form with
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specific item selection, in o:der that specific traits
might be examined.

PTPL maintains its visibility with this criteriont
Here again, there ié a strong prediction of poorer ;er—
.formance at first follow-up foxr those children who are
being treated through parent-training without medication.
In contrast, however, the emergence of PTRIT as a poor
pefformance predictor at second follow-up is quite sur-
prising. Although, the standard deviation at second follow-
up (Table IV) 1is rélatively high (almost triple the S$.D. in
i;he PTPL group) 'and, therefcj:e, large individual differences may render
the variable an unreliable predictor. The spread of scores
on the PTPL group, is considerably more narrow, suggesting
greater homogeneity than exists in the PTRIT group.

A negative correlation with pre—test hyperactivity
scores (TCHI) is also surprising, 5ut may suggest that
while the two are related (characterological gymptoms and
hyperactive symptoms, per se), a child can still have con-
“duct problems without being hyperactive, insofar as impulsive
responding in this task may reflect a general impulsivity.
In any event, Loney's suggestion, that characterological
problems are often masked by the hyperactivity diagnosis

and treatment, may have some support here.
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Gates-MacGinitie Reading Test: Vocabulary (GMVG)

Very‘high multiple coxrelations are achieved for the
GMVG at each post-testing (Table XVII). There is no support
here, however, for asserting-the effectiveness of Ritalin
therapy or parent-—training with regard te improving acadenic’
performaﬁce. - '

Clearly at post-test, the prediction éf succes% is
based on age at referral and XRT. The older the child at
referral, and the mg;e attentive he is, the more likely he
will perform well aé post-test, first follow-up and second
follow-up. The mothe%'s paﬁhology index appears to figure
prominently, particularly at seéond follow-up. -At a more
speculative level, it cculd be sﬁggegtéd {(in view of the
magnitude of the correlation) that the child has a bettef
chance of academic:éﬁ;cess when he has a less pafhélogical
mother. The parental Locke-Wallaces also figure p;ominentiy
at sécond folloQ—ué, suggesting that when either or both
parents are happily married, and, presumably, thereforé,
provide a happier home life, their child has a bétter chance

for academic success.

Section IV

Discriminant Analysis.

The discriminant function analyses were intended pri-

marily as a heuristic exploration as to which variables
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would‘discriminate between responders and non-responders on
each of the criteria. In addition, a specific focus on the
TPQCP was attempted insofar as Loney has argued that treat-
ment with medication would not alter the essential problem
of hyperactivity: aggression.

Subjects were pooleq in a similar fashion to the-

" method described for the regression analysis. That is,’
when a subjebt"was changeé from an original conditon he was
eliminated from further analysis.

The actual groups for which membership.iS'predicted in
each analysis are-designated "0" and "1". Group 0 comprises

- -
those subjects whose individual score on a particular criterion

measure falls above the mean for all subjects considered in
the analysis on that same criterion measure. Group 1 includes
all subjects whose individual scores fall below the mean.
Thus, with regard to the TCHI, TPQCP, XRT and TIMPR variables,
membership in’Group 1 would indicate‘better.than average
prerformance. Coﬂversely, membership in Group 0, with reéﬁect
:to GMVG, would signify above average performance.

It couléfbe argugd perhaps, that it would have been
more effective to select the extreme 25% subjects on either
side of the mean in order to establish more discrete groups.
In addition to‘being discréte, however, they would likely

be of very small size. Unfortunately, multivariate  technigues

such as discriminant function analysis require large sample
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sizes. Even including all of the original subjects, the
sample size is still only minimally acceptaBle. All tables

describing discriminant analyses are found in Appendix G.

Teachers' Conners Hyperactivity Index (TCHI)

These results are deécribed in Tables XVIII, XIX and y
XX (Appendix G). The function derived for the post-test
reéalt is shown to have a.canonical correlation of .57 and
thus, accounts for approximately 33% of the variance between
tﬁe'qyo'actual groups. The only treatment variablé‘which
emerges is PTPL (the creation of dummy variables has the same
rationale as in the regression analysis and was performed in
the same fashion). OFf the 21 subjects in the placebo group,
663 (N-14) of them were above the mean~on TCHIZ‘ieaving only
33% to show a better than average improvement. In'fact,
however, this accounts for only i7% of the total Group 1 or
"improvea" group.

Interestingly, total family income appears to predict
negatively for good performanée in this analysis insofar as
the more improved group shows a smallér income ($23,000)
than the less improved group where averag;'family income %s
markedly higher at $29,000.

It 1s also evident that more and less improved gubjects
on TCHI can be distinguished according to iﬁitial grade level

with the more improved subjects showing an average of 3.02

compared with 2.49 for the less improved.
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The difference in the means of Group "1" and Group
"0" on the parental characteristics variaples (MWAIS, MED
and fMPI) appear negligible and,.the?efore, breed caution.
While it may appear noteworthy that MWAIS and MED follow
the same direction as did INC, it must be remembered that
these three variables have significant pre-test correlations.
In any event,‘it appears'that children who have more for-
Eunate mothers teﬁd to éerform(less favorably on TCHI2.

The overall success of ‘the discriminant function-is
described in the\classification resultsd{Tabie XViII). On
the bésis of that function, 71% or 52 children gf a total 73
children were accurately distinguished with regard to éhei;
comparative performance.

The only variable which met the criteria for inclusion
in the disc;iminant function‘at first follow-up (Table XIX)

~was PTPL. Alone this accounts for leés than 10% of the
total variance but it evidently cdntributes were to a high degree
of accuracy in prgdicting membexship in thé "more impr&ved"
group, albeit in an indirect fashion. Once again, the

nore improved and less improved PTPL subjects are split,

Ns equal 5 and 8 respectivelv. The classification results
suggest that non-membership in PTPL may be aé important -
characteristic of the more improved sﬁbjects.

At second follow-up, agéin only cone wvariable qﬁalifies,

t
this time IQ with a 16% share of variance. Judging by the
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mean IQ's of the more improved and less improved groups, l~\
however, IQ'may be considered a legitimate discriminator.

?ﬁe more improved at second felliow-up show a mean IQ of

125 —'a full 13 IQ points above the mean (IQ = 112) of the

less improved group. In additioR, IQ alone, demonstrates a

70% correct classification percentage, equally successful )

in discerning both more improved and less improved subjects.

Teachers' Peterson-Quav: Conduct Problems (TPQCP)

The TPQCP discriminant analysis information is contained
in Tables XXI, XXII énd XXITII. At post-test, four variables
‘were included in.the discriminant function_(Table_XXI),

TCHEI, PTPL, MLWI and MWAIS. Together they account for 25%

of the total variance and show a 69% correct classification
percentage; 63% of Group 0 and 75% of Group 1 being correctly
classified.

The results suggest that children &ho are initially
evaluated by teachers'as less hyperactive, will later be
evaluated by teachers (TPQCP2) as demonstrating fewer conduct
problems, or at least, better than average lmproved with
respect to conduct problems.

PTPL, once aéain, appears as a négative discriminator.
That is, §ubjecté in the PTPL\conditign, at least ﬁf% of
them (13/21),'show a lesser degree of improvement than do

subjects not in the PTPL condition. The role of the PTPL

group with respect to the discriminant functions for both
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TCHIZ and TPQCP2 is consistent with the findings in the
regression analysis. o

It is further evident that children whose mothers are
satisfied with their marriages (more so than the average,
at'any raté).tend to.perform more succesgfully at post-test
with- regard Eo conduct problems. The mean differences with

-

respect to MWAIS appear negligible; N

The functiéﬁ successfully distinguishes (§9%) both
the more iﬁproved and less improved subjects at post-test.’

No variables qualified for the analysis at first follow-

up suggesting that the "aétual“ groups showed no distin- .
guishing characteristics with respect to tgg ﬁariables used
'in this study. In other words, the outcome on this conduct
problems scale femains relatively unpredictable. This shows.
-some support for Loney, albeit weak, insofar as she postulates
'that the best péedictor of outcome regarding aggression is
early childhood aggression.

The second follow—up results, shown in Table XXIII,
indicate that only TCHI1 was sglected as a signif;;ént
disériminator. Although it is evident that the mean dif-
ferences of the two a;tual groupé on TCHI1 are substantial (
{1.99 for Group "O0" and 1.75 for Group "1"), the inclusion
of TCHIl is more likely a function of its high degree of
pre-test correlation with the criterion variable. In any

L9
: , -
case, there is not a sufficient difference between groups
- /“'-\
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divided according to TCHI (p<.067) to warrant detailed '////
discussion and the classificétion results demonstrate 2

slightly better than chance prediction of correct group

membership. - . '

Mean Reaction Time (XRT)

The results .for fhis analysis are presented in Tables
XXIV, XXV and XXVI. | h

The post-test results (Table XXIV} show a powerful
discriminant function accounting for 50% Sf the total variance

s
and correctly'bredicting more improved and less improved group
membership with an 83% accuracy.

Age at referral is, understandably, an important dis-
criminator with the self-evident suggestion that older
children perﬁorm more quickly. It is also evident, however,
that tﬁé more impulsive the child, the more likely he will
be among the less improved with regard to reaction. time (at
post-test). .

| PTPL emerges.here, as well. The division of PTPL
subjects, however, is not as dramatic as in the case of
TCHIZ2 and TPQCP2. A total of 19 PTPL subjects were included
in the analysis, Il of them in Group "0" or less improved
and 8 of them in Group "l";-the more improved. Consequently,
it would be difficult td argue that non-membership in PTPL

is an important distinguishing characéteristic of the more

improved subjects at post-test. T
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\l Age of referral is again the important dlscrlmlnator
of first follow-up (Table XXV). As was dlscusged earlier
in this’ chapter, the parental MMPI defy clear interpretation
and no more will be attemptéd here. ~

The second follow-up results (Table XXVI)} demonstrates
the continued strength of age at referréiﬂas a discriminator.
v

Evidently, no other predictor variables or treatment variables
serve as distinguishers of lgss improved and more improved
attention. It is as if the children simply needed time to
~adjust to the gask itself before ma;tering it. At second
follow-up, however, TCHI1 is included in the function.
However, the mean differences indicate that children evalgatéd
as more hyperactive iniézally were more likely to perform
better than average at second follow-up. ' This is a surprising
result but may suggest éhat the more clearly hyperactive the
Chlld is to sumﬂ:w1th,the better chance he has to improve

'w1th regard to attention. This will be explored further in

the discussion chapter.

Total Impulsive Responses (TIMPR)

-
Discriminant analysis information regarding the TIMPR

\
is presented in Tables XXVII, XXVIII and XXIX. At post-test
one of the difficulties with the TIMPR becomes plainl§

L

visible. The actual Groups, "O0" and "1" are extremely

inequitable with respect to Ns, indicating a highly skewed

-~

4



105

distribution. This remains the case at first follow-up,
while at second follow-up the sizes of the two groups
even out.

In any case, XRT1 and GMVGl, (which have a high
degree of intercorrelation (.58, p<.01), figure most
prominantly as discriminators. At'post—test FWAIS is
included with the suggestion that children with high IQ
fathers are likely to show better improvement at post-Eest
than children whose fathers' IQ's .are more average.

At first follow-up, PTPL emerges. Unlike all
pfevious appearances, however,.membership in the PTPL
group appears to be positively related to improved per-
'formance on TIMPR3. Of the total 13 subjects in the PTPL
condition, nine of them are indicating better than a&erage
performance on this-cri;grion. The distribution, however,
is so skewed that confiéént interpretation is not indicated.

Despite the skewed distribution, though, the discriminant

-

functioen is sﬁrprisingly accurate in predicting-group mem-—
bership (77%), both for the more improved and less improved
subjects.

At second follow-up, the one discriminating variable
fails to differentiate the groupsrsignificantly (p<.056)

and it shows only a slightly better than chance probability

of correct prediction.

-
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Gates-MacGinitie Reading Test: Vocabulary . (GMVG)

' <k
'r\ 1'

The results for this analysis are Qe%cribed in Tables
XXX, XXXI ana XXXII.  BAs was ﬁhe case in\tﬁe regfession
analyses, a’high degree of prediction is achigved for all
three post-testings with age of refer;ﬁ} (Age)f'atientibn
{(XRT) and IQ figuring prominently in the prediction. At

each testing, the older the c<hild the more attentive he was

’

and the higher his IQ, Ehe more likely he was to succeed

academically, than those children whose posiEionsuan these

- -

three predictors were lower on the scale. N
Moredver, at post-test, TPQCPl is included as a
discriminator as well as at segond follow;up. An_both

cases’, children with higher pre-test scores on conduct
o

problems score more positively with respect to grade achieve-

ment. Apart from the MMPI, subject variables, alone, combine

1
to explain 60% of the total variance and to predict actual

group membership with 86% accuracy.

It appears that the child's innate resources have

more to do with his eventual grade achievement than eitheéer

environmental conditions or treatmeht interventions.

At fi;st follow-up, only the three IUbject variables
already mentioned are ;ncluded in t;e functfion (XRT1, Age,
IQ). They function in the expected direction and combine

to explain 55% of the total variance while demonstratinge

88% accuraéy in predicting\?éoup membership, both for less

-

SRy -
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improved and more improved subjects. The power of the
subject variables is so.great that gggfhardly needs to
look elsewhere in~qrder to comprehend the contingencies of
academic performance.

—

- Nevertheless, there is still some room for greater
precision.and at seconé follow-up, PTRiT-is introduced as
a discriminator along with ;PQCPI. Again, it appears thgt
children with higher scores on the conduct problem scale
show “eventual superiority in their performance on the érade
.achievement scale.

Membership in‘¢he PTRIT group is a surprising addition,
-but in view of the group Ns (5 for Group "0" and 4 for Group
"1"), it should be interpreted with caution. 1In any event,
it appears that membership in the PTRIT group ma§ auger
well for eventual academic performance. When the variables
in thgs function (AGE, IQ, TPQCPI, PTRIT) are combined,
they show a remarkable 100% accuracy in predicting Group

g membership, or an overall accuracy of 89%%. 1In addition,

they account for a total variance share of 71%.



CHAPTER IV >

DISCUSSION

The, stated objective of this study was to provide
clarification with respect to the apparent failure of
available treatment strategies to affect the long-term
courée‘of hyperactivity} The specific focus was the
discrépancy between the demonstrated short-term effective-
ness of stimulant medication and the lack of demonstrated
long-term effectiveness. Two areas of resolution were dis-
cussed as peotential explanations of this discrepancy. These
were arbitrarily designated the 'design-flaw' and the 'defi-
nition—flaw"alternatives. In the design~flaw alternative,
questions pertaining to design deficiencies in previous

studie§ were examined. Theoggtical issues'pertaining to
. the nature  of hyperactivity were examined in the definitioh-
flaw alternative. While each of these alternatives might
be independently researched, it was argued in the present
study that design-flaws ought first to be ruled out as
the reason for failing to demonstrate in tﬁe long-term
what had been so convincingly demonstrated in the short-term.
Accord%ngly, the research hypotheses were classified
according to the two alternativesi With respect to design-

flaw, hypotheses of continuity with previous treatment
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com rigon research were constructed; and, with respect to
definition-flaw, hypotheses regarding ;he predictbve
accuracy of Loney's model of hyperag;ivity were constructed.
Four separate statistical anaiyses were performed on data
collected pertaining to five separate criterion variables.
It is, therefore, evident that the results might be dis-
cussed in several.different ways, but the'format selected
for this chapter islés follows: each criterion variable -
will be discussed separately and results will be discussed
across statisticél analyses. The results wiii'then be dis-

cussed in such a fashion that the evidence for the hypotheses

might then be addressed.

Teachers' Conners Hyperactivity Index (TCHI) ’

The pre-post results on this variabie virtually replicate
the findings of Gittleman-Klein, et al. (1980), and Firestone, et al. (1981),
ané, therefdre, remain consistent with the main body of
previous research which supports the conclusion th;t Ritalin
results in superior short-term behefit for hyperactive
children when compared with behavioural interventions. ANOVA
results) ére-post, confirm the significance of this benefit
but fail to show significant differences at further follow-
up. Furthermore, there appears to be a plateau effect

between post-test at 3 months and first follow-up at one

year where guantitative -differences between the treatment
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groups remain and within group changes do not occur. There
is other evidence, however, of a possible longer term
benefit t¢ those children using Ritalin. This evidence
is partly contingent upon consideration of a new treatment °
group, designated the PTPL-to-PTRIT group. This group com-
prises children who had been plgced initially in the PTPL
group but were changed to Ritalin therapy following their
post-test results. This change was necessitated by very poor
treatment progress without medication. In any case, the effect of Ritalin
added to their treatment regimen appears to have been quite
dramatic insofar as these children s&rpasseﬁ thése children
remaining in the PTPL group, both at first follow;up and
second follow-up. . . ' -
There is an additional consideration of the results
which arises from the descriptive statistics. -There. are
at least two phenomena which can ‘be gleaned from these
statistics. They have previously been designated 'rapidity
of response' and 'consistency of response'. It was apparent
" that children treated with Ritalin not oniy‘responded more
guickly than children treated behaviourally (with no medi-
cations), they also demonstrated‘an increasingly narrow
range of response 1in contrast to the increaéingly
greater range_of'response~characteristic of the children in

the placebo group. It, therefore, became evident that the
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response to behaviocural intervention was more difficult to
predict over the long-term than was the response to Ritalin.
The results from the multiple regression analysis
suggest that children in the plac;bo condition have some
likelihood of 'deteriorating' with respect to their scores
on the TCHI. This likelihood disappears by second follow-
up which might imply that the families of children treated
behaviourally require more time for the integration of.
ageliorative coping strategies. Nevertheless, thig could
be taken as evidgnce that Ritalin may offer some advantage
to children up to cone vear following initiation of treatment.

The results of the discriminant functicn analysis are

- consistent with the previous analyses particularly insofar

as membership in thé placebo group is an important variablé.
At post-test 14 subjects from the placebo group score above
the mean on the TCHI as compared with only 7 subjects who
score below the mean. That is, the number of placebo group
subjects who score poorly on the TCHI ou;numbers those who
show an overall improvement by a2 margin of 2 to Iy This
trend continues to first follow-tp where membership in the
ﬁlacebo appears as the only discriminator derived from the

analysis.
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Teachers' Peterson-Quayv: ‘Conduct Problems (TPQCP)

As was the case Qith the TCHI, significant evidence
was found ‘for the short-term superior benefit of Ritalin
when compared with placebo, on this particular measure of
conduct problems. The increasing variance, over time, in
the placebo group is also evident with this measure but is
not sustained after first follow-up. This might be inter-
preted as an indication that behavioural interventions are
more effective in the long-term (or, at least, more pre-
dictable) than they are in the short-term. It was suggested
above that families of children treated behaviourally mav
require more time for the integration of ameliorative
strategies. 1In any event, it must be remembered that those
subjects who showed no improvement in this group (or negative
Progress) by post-test were then removed from the placebo
group and placed on Ritalin. It is further evident that
these 'change' subjects (PTPL-to-PTRIT) showed dramatic
improvement when changed to medication. It is, therefore,
becoming more consistently evident that Ritalin is an
effective treatment for those children who fail to respond
to behavioural interventions and, moreover, this effectiveness
continues through the long-term. Conversely, the Ritalin-
only group, thle significantliy more improved than the
placebo group in the short-term, shows a deteriorating
effectiveness by second follow-up to the point where subjects

in the Ritalin-only group begin to show a regression with
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reébect to their TPQCP scores. It is evident, therefore,
that whatever benefit is gained through Ritalin alone, it

is short-lived. These results might have been clarified in

a more symmetrical design which includera group of children

who were placed originally An the RIT ONLY condition and

then changed, because of pJpr improvement, to parent-training
\

condition. The subjects whg showed the greatest and most

consistent improvement are those who demonstrated an initial

positive response to behavioural intervention alone and those

who, not having made adequate progress in the placebo group,

were changed to Ritalin at post-test. It is suggested by

‘ these resglts ghat those characteristics which define ;hiid—

ren who fail to respond to behavioural intervention may ‘be

the same characteristics which predict long-term positive

response to medication. This would appear to be a specific
predictor insofar as children randomly/placed on Ritalin show
an eventuél regression in the long-term, despite short-term
improvement. It should be stafed, however, that thi; phe-
nomenon of a negative drift in the Ritalin-only group c;uld

be duve to other factors. For example, clinical experience

has demonstrated that patients tend to discontinue treatment
when they have achieved some symptom alleviation. Thus,

Ehose children who remain in treatment may experiénce continued
difficulties for which they seek rel%§f from a long%E\treat—

ment period. In fact, there was a higher ncn-adherence rate

with respect to the Ritalin-only condition, than from' the other two éf

'
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conditions and the continued participation of these 'drop-e
-]
outs'could, perhaps, have contributed to a continued posi-
£ive ihprovement in the group as a whole. 1In any event,
children who demonstrate positive responge inlthe short-
term to behavioural strategies can be expected to maintain
their imprerment even into .the Iong—term, without the
addition. of stiéulant medication. It would appear guite
clear, therefore, that the initial treatment of choice for
hyperactive children would be behavioural (in this case,
parent-training) sc long as the targef symptoms were under-
stood to be, specifically, conduct problems. This would be

in contrast to the suggestion by Gittelman-Klein who recom-

mends behavioural treatment only where medication is proven

. to be ineffective.

It was noted that the above discussion is based upon
the results of the descriptive statistics, and is highly
speculative especially in view of the failure to demonstrate
significant group differences at second follow-up. Following
from the discussion, however, these results could be Seen
to offer legitimate cause for the re-examination of the

defining characteristics of hyperactivity. This is discussed

in further detaii below.

The regression analyses vielded relatively strong -

equations, particularly at second follow-up when the combined

predictors account for 43% of the overall variance in the

TPQCP scores. The resulys from the descriptive statistics
1

e
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notwithstanding, it wo%ld appear from the regression analyses
that pre-tés; hyperactivity index scores predict follow-up
conduct problem scores most effectively, except at follow-
up when membership in the placebo group.ahd parental
characteristics are prominent. The regressiocn equation -

at first follow-up, hoﬁever, is relatively more ineffective
(R2 = .26). Evidently, the addition of father's IQ to the
prediction equation at firs{™“follow-up adds significantly

to the R2, but in view of the relatively low simple corre~
lation (r = -.10}, it would be difficult to attach particular
definition to the relationship between father's IQ and the
criterion. The remaining vafiables, then, would be member-
ship in the placebo group (PTPL), MWAIS and MILWI. As was
the Ease with the TCHI, membership in the placebo group
appears to predict for higher TPQCP scores (or increasingly
poor performance) at least up to first follow-up. At post-
test, PTPL is even a ;tronger predictor (r = ".32). Again |
this might be interpreted as indirect evidence for the
continued benefit from Ritalin, at least, up to one vear
following the initiation of treatment. That is, children
left in.the placebo condition appear to remain at risk for
relatively greater difficulties. This is not the case -at
second follow-up, though, and the turn of events at this

level has already been discussed above.
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It has previously been shgyn that the TCHI and TPQCP
are significantly correlated at pre-test and the predictive
strength of the TCHI is not, therefore, surprising. What
is surprising is that the converse does not appear to be
the case. That is, TPQCPl was not se;ected as a predictor

.afor follow-up TCHI scores. It may be the case, therefore,
that the items in the TCHI which are extraéﬁed from the
subset of conduct problém questions in the Teachers' Conners
Hyperéctivity Scale are, alone, responsible'for thé corre-
lation with the TPQCb. The TPQCP items as a“whole, however,
are more spécifically,related to acting out difficulties
and have little to do with the basic focus of thé TCHI
items. This, and the evidence from the descriptive statistics
support the assertion of Loney, et al. (1979) that aggression
and hyperactivity are orthogonal factors. The results, then,
would further suggest that hyperactivity and conduct dis-
orders be regarded as separate phenomena, requiring different
therapeutic strategies. Despite the Plethora of research
in this area, it would not be surprising to discover that
many psycholdgists, physicians, parents and teachers confuse
the two - i.e., mistake conduct disorders for hyperactivity.

This discussion has not yet addressed some important
questions, particularly in the light of the dramatic success
shown by those subjects from the placebo condition placed
on Ritalin'following post-test. The first question has to

do with the construct validity of the criteria, themselwves.
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It is possible, for example, that those subjects in the
parent training plus placebo condition who showed no
improvement were more homogeneous wiﬁh respect to hyper-
aqzivity. The other subjects in this condition, however,
may have represented a more heterogeneous or 'blénded'(;
group - some hyperactive symptoms but_mainly characterolo-
gical problems for which some parent training was effective.
-
The blended naturé/of the group woul;% naturally, be tﬁe
case for the Ritalin.groups as well, but here the failure
of the mainly conduct disordered children to respond to
Ritalin would dampen the overall response of the group to
the medication. In other words, the tests used to discern
hyperactivity may not yet be sufficiently‘discrete. A
possible reason for this, however, has to do with the second
question, that is, hyperactivity as a @iagnosis may be ASed
more and more frequently to describe ehildren who appear
inattentive to authority and structuré, when in fact, this
inattention may well be due to psychogenic factors.
?hus, there may bg an inadvertent‘tendency among preofessionals
to confuse constitutional and ecological etioldyies in
children who are difficult to handle. in otﬁer words,
Loney may indeed be right when she ésserts that medication
is ineffective in reducing long-term maladaptive sympto-
hatology insofar as hyperactivity is not the first link in

the chain of eventual maladaptive behaviour - rather, it
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is childhoed aggression. Thus, it may be true that the
retrospective studies to-date have actually been examiming
the long-term course of conduct disorder, not‘hyperactivity;
anéy's statement, therefore, does not preclude the pos-
sibility that stimulant medication may indeed be a long-
term gffective ﬁreatment in 'bona fide' hyperactivity, or
for children whose attentional deficit is constitutionally

based.

Mean Reaction Time (XRT)

Up to‘aﬁd including first follow-up, the descriptive
statistics for mean reaction time essentially confirm the
findings relative to the twé previous criteria, TCHI and
TPQCP. There appears to be a consistent demonstrgtioq
'of the superiority of Ritlalin in ameliorating symptoms and,
in this case, that superie¢rity is proven to be significant
even at first follow-up. It can also be seen, however,
_tHat the PTPL-to-PTRIT group shows a striking pre-test
difference from the PTPL group on this variable. From
Appendix B it is further evident that the mean reaction
time is the only criterion variable for which a significant
difference exists between the two groups. In the above
discussion, it is suggested that the PTPL-to-PTRIT group

may represent a bona fide or true hyperactivity in which
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case, reaction time or attention would appear to be a
significant ya;iable in the disorder. This is consigtent
with the earlier work of Douglas and the McGill group }lB?éf
and further suggests that hyperactivity is a constitutional
disorder characterized chiefly by the inability to sustain
attention- - heﬁce,rthé dramatic effectiveness of the Ritalin
in the PTPL-to-PTRIT group in this study.

The fact ;hat all groups achieve a similar level of
performance by Eecdnd follow-up is probably due to a 'floor
effect'. That is, all children in the study have reached i
a limit, or a performance which they cannot exceed, even
under normal circumstances. )

The prediction of reaction time performance is quite
effective (minimum R2 = .70), and unlike the other four
criteria, only subject variables and treatment variables
appear as predictogs (no parental variables). Admittedly,
age at rgferral is entered at each follow-up as the pre-
eminent source of variation and is consistently negatively
correlated with the criterion. Thus, older children have
faster reaction time. This, of course, is self-evident,
but insofar as it is a major predictor, it may bé the case
that the task was too complex and, therefore,'unable to
render age lrrelevant to this measure of 'attention’. 1In

any event, PTPL is again listed consistently throughout the

three test periods as a predictor and at second follow-up,
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it has a precisely opposite relationship to-ﬂﬁ:criuaionim
comparison‘with membership in the PTRIT group (+.28 and
-.28, respectively). In the case of reaction time, then,
there is eéidence of a long-term superior benefit for those

s,

treated with Ritalin. -

-~

Total Impulsive\ﬂasponses (TIMPR)

A brief discussion of the results with respect to
this variable was presented along with the stétistical
analyses in the previous chapter. Anyﬁgéneral conclusions
can be made only with extreme caution in view of the/failure_
of the para@etérs to meet prerequisite aSsumptionS'?or tﬁe

repeated measﬁres ANQVA. Despite the fact, therefore, -

S

that even on'&%fdgfiteripn the results remain consistent

P -

with the previous results, the preference of the author
is to disregard the evidence from this variable in view of

. . . . v
the more serious statistical problems it Fresents.J

3

-

Gé;es—MacGinitie Réadinq Test: Vocabularv (GMVG)

Qigs was discussed in the previous chapter, this is

- V’ s .

ly criterion for which the descriptive and inferential
o .

statistics combine in consistent fashion to disclaim any

~

éignificant differences bétween treatments, both in rate
of response and extent of response. There is one exception
- the PTPL-to~PTRIT-gioup Children in this group demonstrate

V.

e :
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the characteristic dramatic improvement by first follow-up.
Despite the inferential statigstics, therefore, consideration
" of this 'chanée' group might well demonstrate_tha%/;ifalin
is effective for children, described above, as bona fide
hyperactives.

One of the more interesting r?sults.of the regression
analyses with respect to vocabulary achievement is the
apparent support containéd therein for the  earlier suppo-
sitions of Weiss and her cdlleagues (1975) that family
environment has much to do with outcome. In her case, Weiss
was examining the relative amenability of the hyperactive
¢hild to Ritalin thﬁfapy. In the present results, it appears
that wheq either or both parents belilieve themselves to be
more happily marriéd (and, pres%pably, therefore, providing
a happier homelife), their child has a better chance for
academic success. This may appear self-evident, but in
view of the _fac£ that academic achievement has heretofore
defied prediction (Barkley and Cunningham, 1978), these
results lgnd some credence to Weliss's strategy of constructing
a scale wﬁich might describe family dynamics and amenability
to treatment. -

. The results of the discriminant function analyses show
a high degree of predictibn was achieved for all three poét—
testings. Mean reaction time is a significant discriminator

and, as such, sheds some lng; on the reasons for- the

-1
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impressive improvement demonstrated by the 'change' group; Mean reac-
tion time is the only criterion variable which significantly differen-
tiates the PTPL grouwp and the PTPL~to-PTRIT grouwp; showing much slower
reaction times in the 'change' group. ~If cne assumes that stimulant
medication serves to improve attent_ior‘m and‘.that le-arning‘ is greater
when attention is greater, then it would be only loéical that the

change grouw could be expected to demonstrate a positive response to

Ritalin even cn a criterion of academic achievement.

Summary and Conclusions

The first two research hypotheses stated that child‘ren treated
with stimulant medication would show significani:ly better performance
on critericn measures of hyperactivity, conduct problems, reaction
time, and grade achievement, both m the short=term (3 months) and tﬁe
long-term (2 years) when camared with children treated behavicurally
with no medications. ‘The results only partially support the second
hypothesis (long-texm) but there is very strong swport for the firs‘.;
hypothesis (short-term), albeit incomplete. This shows valuable suppors .
through replication for t'he earlier work of Gittelman-Klein, et al. A
(1980) and Firestone, et al. (1981). There are same indi;:ations that,
i.ndeeci, Ritalin nﬁght\well be proven more effective when given to bona
fide hyperactive children. In other words, Ritalin can be shown
effective in the long-term, perhaps, given further improvements in
fesearch design. For example, the lack of differences between groups
in the long-term might be attributable to practice effects and/or
regres;sion to the mean which may have masked treatment effects. Most pfarti—
cglarly, one is mindful of Ioney's (1980) admonition regarding the use of ‘

AN

o



.

123

-

Placebo groups. She advises a 'placebo behavioural' condition

in addition to a 'placebo medication' condition and it appears
she is well justified in advising su;h. It appears from -
the pzesent results that it was the response to behavioural
intervention which was, in fact, more varied (less predic-
table) and in approximately 50% of the cases, totally
ineffective. Moreover, .it appeared that children who failed

entirely to respond -£to behavioural intervention showed dra-

matic improvement when placed on Ritalin. Thus, studies

investigating potentiél prediction of response to behavioural
treatment seems strongly indicated. Finally, there was
indirect evidence ©of a risk of deterioration, with respect

to attention and with respect to the measure of hyperactivity

"in children treétgd behaviourally with no medications. This

gives rise to discussion concerning the actual definition

-of hyperactivity with resulting support for Loney's assertion

regarding the orthogonality of hyperactivity and aggression;

‘Thus, while there is certainly room for improvements in

design, the qdestion of theoretical suppositions underlying
the hyperactivity construct appear to require further study.
In any event, there was good evidence for the superiority
of Ritalin iﬁ the short-term and this study, therefore,

remains' consistent with the findings of Gittleman-Klein,

et al., and Firestene, et al. The variable which both studies (Gittleman-

Klein and the present one) lacked was a measure of. the child's

-~

-
- -
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variables would predict significantly for outcome on each
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own perception of his/her éxperiences and this is probabiy
a significant lacuna. For example, it might have_been
poséible to gain some understaﬁding of the fole of the
child's emotions in his (hyperactive) behaviour. This

would'be important in refining the diagnosis for it might

be expected from the present results that true hyperactives

-

may show little consciQus awareness of anger., aggression,

etc. and alternatively an aggressive child given fhe'appro-
priate psycholoéical intervention might demonstrate a
significant‘diminution of '"hyperactive' behavicur. Perhaps with
younger children a free play paradigm could be utilized and in later child-
hood and adolescence, interview and guestionnaire formats
might be appropriate. Ih any case, design-=flaws are still -
significant and need further improvement. As is the case

with most clinical cutcome studies, the npﬁber of subjects
was a problem. It might be possible to COmbine‘the data

of several Elinigs whose perspectives are compatible.’

On the basis of the present research, there is sufficient
encouragement for the potential to demonstrate long-term

effectiveness with Ritalin, at least for children for whom

- the medication is properly intended.

The third research hypothesis stated that family

-

of the criterion measures. The results support this

hypothesis only tenuously and in the case of reaction time,



“~~

125

fail to show any evidence that family variables influence
outcome. This hypothesis was made in respect to Loney's
-argumenf that long—-term outcomé’;;r hyperactives had more

to do with childhood aggression than with hyperactivity,

per se. Accordingly, the role of tﬁg family in providing
models for the coping with aggressive feelings‘is self-
evident. Even in respect to academic achievement, family
models are important and in the present research, the '
prediction focused primarily on marital satisfaction. Most
clinicians have witnéssed the confusion visited upon children
of broken homes and it appears that hyperactive children

are no less vulnerablé. In any case, the results do support
Loney's argument for the role.of family variables, and in
addition, give further impetus to Weiss' suggestions regarding
the gésessment of '"family amenability' to treatment. Barkley
(1981),-in speaking of the importance of family variables,
has'pointed out that "in spite of the obvious, ..., most
literature dealing with hyperactive children has virtually
ignoggaﬂzhis social context and the implications it has

for assessment and therapy".

- Perhaps, the most compelling results of this study

were in regard to the question of 'the relationship between
stimulant medication and conduct problems. In the description
of the first hypothesis, which suggested generalized improve-

ment for children treated‘with Ritalin, it was noted that .

r

A
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Loney specifibally stated the opposite; Adolescent (and
adult) maladaptive patterns, she believes, are the result
of early childhood aggression, not hyperactivity, and

hence the failurg of Ritalin to affect the long-term course.
Loney's objJection was focused upon through an analysis of
the conduct problem measurement.

The evidence for Loney’'s pgésuppositioﬁ (and, there-
fore, the first hxpéthesis) is mixed. That is, Ritalin
éppears to have been a quick remedy for children exhibiting
behaviour problems, with the exception of one small group
of children and muc¢h has been said about them already.

These are the children in the PTPL-to-PTRIT group. It was
suggested that these children represented bona fide hyper-
actives - children, whose behaviour problems were indeed -
'
the result of purely constitutional factors and not the xesult
of ecologically based aggressive feelings and/or psychogenic
inattention; hence, the long-term benefit from Ritalin for
these children. It was also evident that children treated
.only with Ritalin (i.e., Ritalin-only group) showed a ten-
dency to deteiiorate Oor regress over the long~term so that
any short-term benefit was gradually eradicated (the effect
of drop-outs notwithstandiﬂg). It was, therefore, evident
that conduct problems remained, despite stimulant medicatiqp.

In any event, it is guite clear from the results that Loney's'

separation of aggression from hyperactivity may be entirely
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justified. It is further evident that hyperactivity is,
\in fact, a specific disorder which may show a specific
response to Ritalin. In Loney's retrospective studies,
bona fide hyperactive children may have been obscured by
their inclusion_in a much larger group of children, all

of whom showed adjustment problems in later adolescence.
While it may have been true that the common denominator

for thesé'children was aggression in earlier childhood, it
also appears true that the etiology of the aggressive .
behaviour may have been quite different for the hyperactives.
Clearly, further study is required, specifically toward the
isolation of discrete characteristics_separating conduct/
character disorder from hyperactivity. If.anything,-the
present research findings encourage a return to the earlier
work of Douglas, et al, and, at-the'same time, promote the
efforts of Loney with fespect to her investigation of the

social and deVelopmental parameters of childhood aggression.
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APPENDIX A

ANALYSIS OF YARIANCE: ALL VARIABLES BY CONDITION (RIT-ONLY, PTPL, PTRIT)
: PRE~TEST SCORES

RIT ONLY
PTPL
PTRIT

RIT ONLY
PTPL
PTRIT

RIT ONLY
PTPL
PTRIT

RIT ONLY

PTPL
PTRIT

RIT ONLY
PTPL
PTRIT

RIT ONLY
PTPL
PTRIT

RIT ONLY
PTPL
PTRIT

RIT ONLY
PTPL
PTRIT

RIT ONLY
PTPL .
PTRIT

t.

N X S.D. SOURCE -D.F. F SIGNIF 1CANCE
bl 29 16 B Between Groups 2 218 -804
21 88 24 Within Groups 70
22 91 17
30 109 13
2t 111 19 Betwoen Groups- 2. 2.49 .09
2 118 15 Within Groups 70
30 24 13
21 24 12 Between Groups 2 1.38 .26
22 28 12 Withln Groups 70 \
30 108 8.3 &
21 108 9.7 Between .Groups 2 38 -69
22 1o 9.2 Within' Groups 70 .

Y
30 1.9 2.1 he .
21 12.7 2.0 - Between Groups 2 2-7 .07
22 13.3 2.7 Within Groups 70° N
30 07 1
21 107 10 Botween Groups 2 2.24 -115
2 13N within Groups 70
30 11.9 2.9
21 13.0 2.8 Between Groups 2 2.4 105
22 13.8 2.6 .Within Groups 70
o) 98  29.2 . )
21 102 21.2 Between Groups 2 1.5 +222
2 no  22.4 Within Groups 70
30 100 ° 23.6 - .
21 102 26.5 Between Groups 2 2.4 095
22 22.3 Within Groups 70

115




MMP {

FMPI

GMVG1

XRT1

TIMPRY

TCHI

TPQCP1

RIT ONLY
PTPL
PTRIT

RIT ONLY
PTRL
PTRIT

RIT ONLY
PTPL
PTRIT

RIT ONLY
PTPL
PTRIT

RIT ONLY
PTPL
PTRIT

"RIT ONLY

PTPL
PTRIT

-RIT ONLY

PTPL
PTRIT

—
138 )
N X S.D. SOURCE D-F. "M.S5. F SIGNIF.
30 542 68 -
21 541 69 Between Groups 2 .07 924
.22 535 54 Within Groups 70

!
3 553 .38
21 539 37 Between Groups 2 90 4117
22 539 s2 Within Groups 70 )

ld
30 2.6 1.8
21 2.8 2.1 Between Groups 2 86 .28  .755
22 2.9 1.3 Within Groups 70 3.0%
30 81 .27 .
21 -84 .28 Between Groups 2 .01 -146  .865
22 B85 .23 WithIn Groups 70 07
0 25 29 N
21 14 14 Between Groups 2 579 1.01 37
22 21 23 Within Groups 70 575
30 1.96 .37
21 1.94 .36 Botween Groups 2 08 .664 .518
22 “1.85 .3 Withln Groups 70 212
30 9.5 2.8
21 $.6 - 3.8 Betweon Groups 2 05  .Q06 .594
22 9.5 2.2 Within Groups .70 8.8
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F
Criterion N Source
GMVG2 57 Betw.
With.
XRT2 60 Betw.
With.
TIMPR2 60 Betw.
With.

—
¢TCHIZf 60 Betw.
. With.
TPQCP\" 59 ' Betw.
With.

APPENDIX C

141

ANALYSIS OF VARIANCE OF PRE-POST RESULTS
ACROSS ALL CRITERIA IN PURE GROUPS ONLY
(UP TO AND INCLUDING FIRST FOLLOW-UP)

A

Mean
D.F. Square F Significance
2 1.46 .45 .672
54 3.64
> .05 .94 .397
57 .06
2 74,18 .26 .772
57 284.16
2 .59 1.96 .150
57 .30
2 27.24  1.88 .196
56 14,48 ’
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APPENDIX C

ANALYSIS OF VARIANCE OF PRE-POST RESULTS
ACROSS ALL CRITERIA IN:- PURE GROUPS ONLY
(UP TO AND INCLUDING SECOND FOLLOW-UP)

Mean )
Criterion N Source D.F. Square F
R
GMVG2 47  Betw. 2, 2.93 . 1.05
-~ With. 44 2.77
XRT2 50 Betw. 2 .08 1.60
With. 47 . +05
TIMPRZ 50 Betw. 2 37.7 .317
. With. 47 li8.9
TCHIZ2 50 Betw. 2 .222 .809
‘ - With. 47 .275
TPQCP2 - 49 Betw. 2" 14.8 .987
wWith. 46 15.0

Significance

.356

.212

.730

.451

.380
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¥ APPENDIX E

TABLES OF ANALYSES OF VARIANCE WITH
REPEATED MEASURES FOR EACH CRITERION
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APPENDIX F

TABLES OF MULTIPLE REGRESSION
ANALYSES FOR EACH CRITERION
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APPENDIX G

TABLES OF DISCRIMINANT FUNCTION
ANALYSES FOR EACH .CRITERION

R



160

ov L I dnowd

. : £ 4! 0 _dnouo

. %1 = 0314ISSV AOW00 ¥ || | M V101 (H)1dLd SN_dnowd

(szL) 1 (522) 6 o¥ I ey €z 1601 8L°Z 42 8z V10l

($95) 21 (¥ 12| <« 0 1317 2z L0} 20*¢ 174 L I dnoud

! 0 90 vz |z 6v*Z 14 AN 0 dnoud
dINSYIENIN O G3101034d | N | J¥9 Tvnlov : )

SLWMNSIY NOLLYDIAISSVID || Idid | o S Ik oo * | ol 1did SNV dNowo

P o0t > d (100*) 89° ] 1did

.9 = *4°a ' (100*) A a2

62°92 = . X (100°) L SIvKH

89* = (HOILOMNIY Y 1SNTIM . (z00") 08* 19AKD

Lgr = ¥ WO IHONYD (v00*) 68" o)

9 = TYAN3913 _(610°) 26 did

" HOILONNA LKVHIHINOS IO (X) >dy 1SHIN YOLYNIHIHOS10

i ,
ZIHOL X> 1 dnouo
ZIHOL X< O OYD

o

.

i* =¥ 0L 4 D d

7

€l=N

(IHOL) X3GNI ALIAILOVHIAM SYINNODT (SHIOVAL ZHL HO SLMNSR 1SIL-1S0d 40 SISATVIY LMVHIWIIDSIQO

A 308vL

.



lel .

S

3 L dNOW
: o : g 0 JdNOUY
£89 = Q3| JISSY D ALOFYOD § SH dNow
(5£8) 82 (361) & €€ - . 9z* WIOL
(509) ZI (g0¥) B oz 0 sl | dnoYo
| 0 \ \\8. 0 dnous
AIHSHIEA 0 03U3IQd { H | O WLV -
SLWISIY NOLLYDIIISSY T Tdid SY dNOW
yor > d [
I = *4q
ol'y = Nx .
26 = (NOILONNA) 'Y «SHTM /-
gz* = d VO IHONVD ‘ .
60° = INTVANIOI3 (v0*) 26° WLd
(x) >dY sx7IA HOLYNIMI YIS 10

HOTLOMNA LHYRIHIYISIA

CITHOL) X3aMI ALl

A

.noéun_&_ SUINNOD +SHIHOVAL L HO SLWNSR dN-KOT10d LSHId D

\

XIX 318l

SIHOL X > 1 dNoYD

€IHOL X< O dnoud:
=Y3ANI OL 4 D d

£4=M

SISAIWVHY LINVHIKHIZOSIC i

, )



<
NS . . .
' ' b .
. N L4
- , .
' '
) - J 1 ' . - . _ f ) ’ ¢
. v | dnguo
o]l 0 dNoud .. o
) 369, = QI14ISSY T ALIIYHOD X .\ SN dNOWY g e
ANF AN s v | vl | . v Bl wioL| e .
: ' / (365£) 9 ($19Y 21| 81 0 ‘ gzl _ L dnowd __m.\c.
- i 0 : ' . 6111 0 dnowd | Y
] JIHSHIEIII 9 0olo3ud | N | 4w vnlov - - P
: SLIS3Y NOLLVDIISSY YD " B . Ol o SX_dnowd
I . Ko > J d |t o " .
| m . ' . ) —." ' -.mco - . f - " ’ v .- .H I
. : 6s°r = O . X = o : . ¢
. \owﬂm (HOILONNA) Y 4SHIM . , . :
. ) Aok = ¥ IO INONYD _ S ot e
™ 691 = 3NTVANZDI 3, _ @0 - 9w ol
. ) HOILOWNA LNVNIHIYOS1O . (X) >dY SHM HOLVN 18510
o S . VIHOL X> | dfoud
e - VIHQL X< -0 dnowd
\ I* =¥3lNI Ol 4 0 d .
' ’ ZEN
GIHDL) X3a4M1 ALIATLOVHAJAH SYU3INNOZ »SHIHOVAL JHL HO SL1INSR dA-MOTT04 GNOODIS 0 SISATIVIY IHVHIMIHOSIA ) - t
XX 378Vl _ _ _
y i
~ ) . ] . '



- .
PR )
y b :
I'd
z . .
ov 8 | dnow
: % £l 0 4o
: £69 = 0314155V ANLOIHHOO ¥ N TvioL (H)1dLd SN_dNow
. (Jsiroc |- sszror| ov | T 1 601 ot | zey | ez WI0L
(3L 2\ (393 oz | ¢ 0 Lot 6* L0} el | sz | dNow
] 0 . 1 L*96 602 (v 0 dnowo
JIHSU3GY34 0 aaLoiaddd [ N |9 VLV
. SLINS3Y HOILYOL41SSYV1) S [Vhil WX~ | 1IHOL_ | 1did Y dnowo
- o > d
MN £ . y = .*3'0 %
— , 161 = . S (100} GeL* S1YH
9L* = (NOILOMNA) Y (SHTIM (100 8L’ KW
. 6y = ¥ IVOINONYD . (100°)  €g8° aHdtd
gegr = INWAND 13 (zoo*)  6i8° ¥ 11HOL
. - NOILONNS 1HVNIHINOS10 _ (X) >dY (SAIA | WOLVNININSIA

P

(OOJL) SHITEOUd LINGNCO SAVNO-NOSHILIG +SHIHOVIL 3L NG SLNS3 1S3L-1S0d 0 SISATYNY

Zd00dL X > | dou9
. Zd00dL X< O dnouo
i* = ¥HIOL 4 O d

€i=N

INVNHIHIYIS 1 ay




164

? SISATVNY MOd
Q3141vnd

S$3TaVIUYA ON

> HOILONNG LHYNIHI Y0510

1SHTIM HOLVHIMI¥IS 10

.

‘ " (0L SWITB0Hd LONONCO FAVNO-HOSHALYI

(X) /,aw
/

€do0dL X> | dNO¥D
€do0dL X< O dou9
R ETTT: I TR I I
26=t

]

PSYIHOVAL FHL WO SLINS3Y J1-M0T1104 LSHIZ 40 SISATVHY. INVHIKIYDSIA

RO 31avl



165

<«

fl | dNOWD
“ 1ol ;0 dnow9
$66 = QINFISSY T AL § A SH GO
($¥9) 6 (£9€) ¢ vl l 69° 1 T loL
($¥p) 8 (g95) o1 | 81 0 GL* 1 "1 dnowd
i 0 _ 66°1 0 dNowd
JIHSHIEIH duo 0U0I103d | N | w0 TvnLov
SLINS3Y NOILYO1JISSY D LIHDL sX dnow
w 04L90* > d B .
| = PO
§CE = . X
68° = (NOILONNA) Y «SHTIM
g¢* = Y- WOINOHYD .
. AN ANTVANIOI A (£90*) 68° [1HOL
NOILDNNA INYHIWIYOSIQ ) >dY SHIM

HOLYHINIHISIQ

4

.

Pd20dL X> 1 dN0HO
.v&uOnF X< 0 dNoYd

_.-

=Y3l3 0l d D d .

=N

{d20dL) SHITEOHd LONGNHOO AVNO-HOSYILAd +SYIHOVIL 3HL HO SLINSIY JN-MO1I04 GNOD3IS 20 SISATYHY INVHIKINOSIO |

.

-

GG 378Vl

..

(-



-

e ttns me o e m e e

‘ i
3 -3
) e
' g A dNoWS
(S3SVY3 @3dN0oEaM Z) 1 0 JdNOYD
) 358 = a314iS5V 0 AWIIYW00 ¥ SH cNOw
($88) 9¢ ($Z1) 6 Y | ’ Lz IVLOL
(¥£2) &L (¥8L) £2{ of 0 00l zl 6i° b 4Ny
! 0 ) st Ty I 0 dnowo
JIHSHYIGII 9 Q3L01and | N | ivnloy
SLMS3W hoILvotdissy1D ECN 181 L 1dLd SX dNowd
100° ~ > . d
€ = *d°a
L6y = X N ¥
16° = (NOLLOMNA) ¥ WSHTIM gy L0s* FEXTE
oL = Y OWOINONYD Lo L1p0t)y 626" ., Il
oL6* = ANWVANI3I . SCAR00t) . L6et ¢ BV

HOILONNS LHVNIKINOS1Q

HOLYHIHI HOS1Q

Y
.
L

-~

S

I i

AIXX TM8YL

sy

.

x) >dy (SN1IA

ZI¥X X> | dNowd
2LUX X< 0 dN0MD
=¥ oL 4 D d

£L=N

-

“ ? .
HSYL (1¥X} 1L NOLLIOY3Y Hv3d FL NO S17NS3Y, 1531-150d SISATVHY INVHIKIWOSIO



167

1€ I dnow
1z 0 dNou9
T¥6L = 0314155V ALDIUWD ¥ 'SH dN0w)
(518) s (1612 9 I i 1914 06 W10l
($vZ) & (¥92) 91 1z 0 766 66 L dNo¥d
[ 0 05S i 0 dnouo
dIHSHIAIIA JHO 03LDI03Ud | N | w0 dvnlov
$L534 NOILYDI 4I5SV 14 IV SX dnowd
100t > . d
Z = *4*a w
662 = 2 X
: 86° = (NOLLONMA) Y 4SSN
y9: = ¥ IV IHONYD {100") 85 I ditd
oL = ANTYAHIOII (100°) 29 |, ey
HOILONNA IHNVHIHIYOSIQ (). >d Y SHUNA HOLYNIHI IS 10

CASYL (1YX) 3WIL NOLLOVIW W3 3HL HO SLINS3Y d1-K0104 LSUId 40 SISATWNY LNVHIWIHIS1a

-

AXX 318vL

Lz

/)

€1 X> 1. d0YD
14X X< O dnoyo
= 43I 0L 4 D d

c4=H




L 4

w
0
—

. ] I JNow
: 2 91 0 dnoue
£18 = a3 JI1SSYT AOTYH0D £ SH JNOWO
($50) 11 (3 v | l Le1 L+98 wioL
(1z1) z (188) vl 9l 0 ) £0°Z £'¥6 | dngae
I 0 .. YAl 9*6L 0 dnowo
JIHSH3RI3A duO a31a3ud | N O YNLIY N
S1N534 HOILYDI41S5V1D ) LIHDL ES SX dNowd
100° > d .
- A *3°a i
u 6'Ll = Nx .
€6* = (NOILOHNAY Y (SHUIM
69° = d IWOINONYD | (100°) £6* LIKOL
68° = HNTYANN S (v00*) yLe N BV,
NOTLOHNS LHYNIHIYOSIO | (X) >dy (SH1HA HOLYNIHINS 1A
y oS .
7 “ pLMX X
! yLUX
L*=
. 8
' N

JSYL (1UX} Wil ?G.ZU(mz W3 3 K0 €1INSTY dN-HOTI04 (HODIS 3D SISATVAY ANVHIHIEOS ]

.t
I

TAXX F1gvl




169

' | JNowd
(35¥D aIdnouotn 1) 81 0 dNOYI{T
$2L =’03141SSVD ALLOIWOD $ , : SN0 \J
{$6L) OF (352) ¢ 14 | " IW101
(55 9 (519) z1| 81 0 AT e | gNow
1 0 94201 666* 0. dNOXO
JIHSEIBII <80 aa1oioyd | N | voloy - ,
SLNSIY HOILYDIAISSY SIYA4 1 LYX “sX dnow | -
i0or > 5] e
Z = 4
9°6l = . o X ‘
6L = (HOILONNA) Y SHIIN
ab = 4 VO THONYD (100*) 08" TS1vMd
¥eZ* = 3N TVANIDI3 < (100°) 1 §LUX

HOILDHNA LNYHIHIYISIG

(x) >dY ,SHN

HOLYNIHIYISIO

(UdA1L) SISHOJSTY IALSINHI WLOL 1SHILOTIHD ¥04 SLINSH LSIL-1S0d 40 SISATVHY LNVHIWIHISIO

4

ZUAIL X > | dNou

T84l X< 0 dNouIN

1* =¥3E 0L 4 D d
Si=t

FIAXX 378Y1



e — e

B

o
~
—

g

¢
P
6 oy | dnow
¥ 8 0 dnow
' $LL = 031 JISSYD AILOYNOD § SN dnowo
($8L) 6§ ($z2) ov | av | vzr | oar Y101
(362) 2 (55L) 9 ] 0 oz* i * 1 dnowo
I ) 05* L6 -0 dnowd
dIHSY3843d O Q3101034d | N - [ dwo oy
SLINS3Y KO LYDI 41S5V1D 1dLd | Ly SX JNOW
<10° 3 } d . .
Z = *4°0
. 89°8 Nx
¥9°7 = (HOILONNA) Y +SHTIM
oy = Y WOIHONVD (10" v Wdid
6l° = 3NTYANIOI 3 (20*) 16* I LY
. HOILOMNA LNYHIHI 80510 x) >dY s HOLYHIWI¥OS 1D

T (Yl L) S3ISHOLSIY JAISTINNI

THEAXX 31781

CUAIL X> | dNO¥D
Cud{lL X< O dno¥d

[N

= Y3LN3 0L 3 O d
£4=N

WA0L 1 SHIHATIHD W04 S1INS3Y JAN-XOT0J L1SHIS J0 SISATYHY LHVNIWIUOSIa




171

v
=
L] - o . .
’ 61 C 1 dnowo
. . Zt 0 dN0Yo
396 = Q3IAISSVTO ATLIFMOD § SH JdNOYD
(385) 11 (gz¥) @ 61 ! . . 65°2 TVIOL
($z¥) ¢ (§85) ¢ A ] v6°% b oo
] 0 : €0°Z 0 dnowd
dIHSYIBI JUO Q310I0Fud | N | w0 TWNLOY
SLNS3Y NOILYDLAISSY D LoAvD sY dNowd
950* > d , . ‘
b =" F '
#9'¢ = ..."x
88° = (HOILLONNA) Y (SHIIM
gg* = ¥ IO LNONYD
ol = INTYAN3OI3 (940°) 8g* 19A1
HOILONNG LNVNIWIHOSI1Q : (x) >dy SN1M HOLYNIHIOSIQ

PUHIL X> | douD

I* =y31rE@ ol 4 0 d

- . - ' . CIgeN

(42A1L) SISHOISH FAIS NI TWAOL (SHIUOTIHO 04 SLNSH JN-KOTCA Dzoow.m 0 SISATYHY LNVHIHIYOSIO

XXX 37avl '

VIdiIL X< O dNQud,

-



I T Ty e

172

¥ -,
s - I JdNOwd
(S35YD 03dNOY¥OM €) £€ 0 dnous
£98 = 0314ISSYT A1LOI0D § SH_Jnow
V) 1L e 9 | ic 0 ovs 6 | e 06~ W10l
59 ) 2 ($v6) 1g| ¢ 0 06 | z6 ol | 66 6L | dnouo
1 0 625 L6 sl | 99 vol 0 dnous
| AIHSHTEAT a0 0310103 | N | 0 WALV
SLINS3Y HOIIVOI 4155Y10 Il | d00dl | 61 | tux 3V SX_dnow
. 100° > d /
& = "4q (100°)  slpr i
9*L5 = 2 X (100°) ovy* 1d00dL
SIb* . = (NOILONAA) Y 4SXTINA (100°) €9k Y
e = ¥ IYOIHONYD : Tl 96+ \v ny
gy = NTVANO13 (100°) _ gss* A 39V
] HOTLONNI LRYNIINOS 1 () >dY SHIA__| solwilHIwsia

ZOMD X > -1 dNOYD

ZOMD X<
= Y3 Ol 4 D d

(9AHD) XAVINAVIOA :INANAAITHOV AAVID AILINIOIVH-SALVY
dHL Y04 SITNSAY LSAL-LSCd J0 SISATVNV INVNIMIYOSIA

XXX 318YL - )

0 dNoY9

€L=H




173

. . & '
N N A 1 dnow
: i ; ¢ . 0_dnow9
598 = @3I14ISSYO A1L0IWU0D ¥ - SH dNow
(388) Z2Z ($zi}) € sz ! &3l ‘| 26 08° « 7
(1) € (568} <z | 9 0 . zit 99 96° | dnoud
L 0 ] s | ot 9" o oW
dIKSHIBIA 0 L0103 | M | w0 TVRLOV
SLISH HOLLYOLISSY T 0Ol -39V 113X SX” dNOW)
100° > d . -
R ‘40
1 = ¢, X . .
9yt = (HOFLONDA) Y SHTIM ) {100*) 9" : ol
pLr = Y WOIHONYD . ’ (100°} 24 i Y
g1l = 3NTYAN39I3 , {100°) 19 11X
NOILDHNA LHVNIHINOS 10 i i (X) .>dy iSH1IA HOLVHIHINOSIQ
- ) COMD X> 1 dAowd
) : T £OMD X< 0 dNoud
v . : I* =yal@oL 4 0d°

. 16=N,

. . y

(DAHD) AMVINGVOOA :INWAAAINDV AGVMD ALLINIOOVW-SHLVO -
THL NO STINSAU dN-MOTI0d ISHIA 40 SISKIVNYV' INVNINIHDSIA

10X 3gvl

o
s

.-l '- LI

avrlas

.

Y e gv e

T
’




174

¥ vi I dnowd
- . : g i 0 dnow)
$68 = QINIISSVIO AILIIW0D § SN dnow
(%6£) 11 51z ) ¢ 4 o 4 06 611 L'98 W10l
(30 ) 0 7| (X001 vI 14 0 62° L'B Gl g8+08 I <Now
| 0 9¢* ve | vZ) 996 0 dNOud
dIHSYIBARp d¥9 Q3L | H JH9 VNIV
SLINS3IU NOILYDIJISSY 1D LIuld 100d1 Ol E1g SX dNOWO
100" > d '
p o= *4*Q
6'62 = Nx (ooty - og lidid
62° = (HOILOWNA) Y (SHTIM d aooty  Joc 1400t
yg* = Y OIWITHONYD (100°) 8y° Ol
vetZ = INTVANISI ] ' . (1o0*) ~ vo" 3V

ROILDNN LNYRIWIYOSIQ

(X) >dY ISNTIA

HOLVHIMIYOSIA

*

AOE,.MOV MVINTEVIOA "quvx;m::u¢ AAVHS JTLINIOOVIH-SUIVO
AHL RO SIINSML dN=-MOTT0I (INODAS A0 SISATVNY INVNIRIUDSIA

s

XXX 378vL

YOAVD X >
YOAD X< O dnou
= ¥ilH3 0L 4 D d

1 dnoyd

BZ=H






