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ABSTRACT

EFFECT OF TWO LEVELS OF METHYLPHENIDATE HYDROCHLORIDE
FOR HYPERKINETIC CHILDREN ON MEASURES OF ATTENTION

2

AND MOTHER-CHILD INTERACTION

The intent of the present 1nvest1gatlon was to test
the finding that SpelelC dose response relatlonshlps deter—
mine the way in which Ritalin inproves the social and atten-
tion behavidurs of hyperkinetic children. It was predicted
“hat attention would. benefit from a iow dose of Ritalin while
pqrent-child inte}acfions and parent ratings of the child's
behaviour would improve optimally at high'dosage levels,

Twelve hyperkinetic.boys (seven to twelve years)
were cbserved under three medication conditions— placebo,
Ritalin 0.3 mg/kg, and Ritalin 1.0 mg/kg for all dependent
' 3

neasures. A Latin square design with repeated measures

permltted the examination of each subject under all dosage

condltlons

*

] The attention task employed consisted of a novel
continuous performance task. Three scores were derived in-
b
cluding: "Attention Correct, Errors of Omissions, and

Errors of Commission. A cooperative drawing task was emp—

loyed with mothers and their children. Verbal interactions.’

N

iv



were recorded and later scored under the following ﬁother—
lchild categories:' Diréction; Explanatién. P;aisé, Criticish;
Cff-Task remarks, and Impulse-Control suggestions. A Total
as weil‘as Abbreviated form of the Conners' Péreﬁt;Rating

A

Scale was cémpleted aé‘the'end of each testing day.

. N6 main effects for‘medicatioﬁ were noted for scores
on the Attehtion task, nor was medication level) qbserved to
exeét an influence on‘any of the categories of mother-child
interacpi;n: _HoweJér! for both sets of variables, active
) medicati9n conditions were observed to optimally enhaﬁce
the performance of gfeater numbers of subjects than pl;cebo.
Medication did influence the drug-sensitive items of the
abbreviated Conners' scale, but peaningful interpretation
of ohe signifiﬁant anélysis out of sevénteen dependent meas-
ures.was'feit to be difficult.

Both the attention and social interaction measures

wére considered, in retrospect, to be too stimulating and
lacking in achievement focus to demonstrate well dqcumented

- '

faéilitation of performance for this sample of hyperkinetic

subjects. . .
The observation of wide intersubject variatioﬁ in

optimal dosage levels of medication called into quéstion

the universality of doée response ;elationships acfoss samp-

les of subject ;Jﬁhe present results as well as previous

investigations suggest that an individudl's response to

medication may vary considerably from group dose response
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relaticonships for speqifié target behaviours.'

' Furtherlresearch was encouraged ;o’differentiate
the dose reséonse specificity of Ritaljn for groups and*for J
individuals. The acute laboratory trial of medication res-
ponse with each subject serving as his own control appears
to be a useful tool for examining drug respoﬂée.‘ It was
suggested that in future examinations a more repreéentativeuf
sample of mef8ication dosage leﬁels be included to prevent

c

the.inappropriate classif{cation of favourable responders.\\—ﬁ—/'
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. CHAPTER I

- @ JINTRODUCTION®

. —s .
Approximately Eh;ee (Cole, %975) to ten per cent (Lau-
fer & Shetty, '1975) of school agé childrer suffer from a‘dis—
order which'hés'bé%n mqsﬁ appropriately ch?raéterized:by an
inability'fdxﬁstop, lock, and 1istqn“ (Dodélés; 1972). RQP—
resentiné up to fort§ per cent of the referrals of cﬂilﬁrén )
- to mentpl health clinics (Satterfield & Dawson, »1971), hyper-
kinesis ié a' disorder about which much confusion and specula-
tion agound. Althoﬁgh little ;s known- regarding specific
etiology,!many have assumed ;n organi%,or biochemical dyS—
function within the brain (Gross & Wilson, 1974; Levy, 1966;
Wender, 1975) to be responsible for the impulsive, driven
behaviour common to the disorder. Central nervous system
(CNS} stimulant medication, known to improve cognitive func-
tioning in fatigued adults, was successfully introduced by
Bradley (1937) to the treatment of the hyperkinetic child.
Since that time, the use of CNS stimulants with hyperkinetic
children has increased greatly due to tHe well-documented
calming effects (Millich&p, 1975), and general imp;ovement

of behaviour and learning in school (Stewart & Olds, 1973).

Methylphenidate Hydrochloride (Ritalin) has been the most
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S|
widely used apd researched CNS stimulant in work®with chil-

dren. However, the pliniéal utility anl experimental inves-

tigation of this drug have been hampered by a notable absence

' . . .
of rigorous scientific methodology. Hence, little is known
. M :

regarding the specific costs and benefits of pharmacotherapy
with hyperkinetic children. - Effective’ treatment strategy is
e

contingent upon a more precise Qefinition of the disorder.

/

. {
Early Definitions \

" " The hyperkjnetic child is not a recent invention. Kahn
YPEIREE!

.
-

,and Cohen {1934) first deséribed a condition of "organric
drivenness“ in which hyperkinesis, as exemplified by chorei-
form or tic-like movements of the face, trunk, and exttemi-
ties, was the primary symptom. .Additional symptoms included
impuls'vity‘%p action and verbaliZation, motor awkwardness ang
clumsggess, and a generalized inability to inhibit activity.
Damage to the brain-stem, produced as a seqguelae to encepha-
litis epidemica, prenatal encephalopathy or injury, birth
trauma, or merely constitutional variation, was posited as

the root of the behavioural syndrome. At about the same

time, Bond and Smith (1935) independently described a group

of children who presented with similar clinical features as
sufferi&g from'"post—encephalitic:behaviour disorder". IA

éll cases a precipitating traumatic event such as encepha—

litis or head injury could be identified and shown to be

followed later in childhood by behaviour which tended "in the
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Q ; . -.3

direction of restlessness, ¥isobedience, aggressiveness, loss

of fear of punishment, truancy, stealing, (and) mawkish affec-

" tion (p. 18)“. Asphyxia in infancy was simjlarly identified

as a precursor of later childhood hyperkinesis and attention
difficulties (Rosenfeld & Bradley, 1948). , .
As Kahn and Cohen's paper revealed (1934), there was no

small debate as to the specific mechﬁnié@ responsible for the

apparently "driven" behaviour. While Kahn and Cohen favoured

an interpretaéion which attributed the 5yperkinesis and asso-
ciated difficulties to.a vdefective brain-stem”, speculatioﬁ
included a£ the end of their discussion suggested that cortical
ihjury;fwhich would result in a failure of inhibitory controls
over " lower-order“centres, might pfﬁduce a similar clinical
picture.

A far larger groﬁé of qhildren has been identified which
shares idgnticél clinicai features to the "post-encephalitic"
cr “drivepa.child in the absence of obvioﬁs organic pathologyj
Levy (1966} felt that ascription of psycholpgical etiology té

such children by default was a reprehensible practice, attri-

butable to thg fascination of psychiatry with more colourful

but less useful psychodynamic formulations. ZLaufer et al.

{1957) recognized the error in ignoring the poésible organic

basis of hyperkinesis in such children, and felt that the term

"hyperkinetic impulse disorder" would more accurately describe .
all children who presented with the striking behavioural char-

acteristics-already described. A sample of institutionalized

5
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i
hyperkinetic youngsters, and control children who presented

with mixed clinical diagnoses, were chosen for study’by i
Laufer et al. . Even in the absence of an.organic preéipi—
tant to the impulse disorder, there was eyidence to ;uggest
that the hypeikinetic youngsters_suffered from a disturbance
‘of function to the diencephalon; In an e#aminatién of photo-
metrazol thresholdl, hyperkinetic children demonstrated a s
lower threshold than their controls. Low metrazol threshold
had been shown by equier investigatoré (Gast;ut & Hunter,
1950) to accompany damage to the diencephalon. Morruzi and
Magoun (1949) had previously identified "a system of reticu-
lar relays ascending to the diencephalon” ‘which mediated be-
tween afferent stimulation travelliné from the receptors to
the cortex. Laufer et al:, obsgserving the "normalizing" in-
fluence of amphetamines oh the metrazol thresholds of their _
hyperkinetic sample, postulated that CHS stimulants served to
regulate synaptic transmission within the diencephalon, thus
preventing a flooding of the cortex with stimulation and sub-

sequent hyperkinetic.behaviour in the child.

Early opinion then, considered the hyperkinetic youngs-

ter to be suffering from cortical overarousal as a result of
cgamage or impairment of function of synaptic transmission
ﬁwithin the reticular formation. Pharmacotherapy with CNS

1 The amount of metrazol required to produce a myoclonic

jerk of the forearms and EEG spike wave bursts, when exposed

to a flickering stroboscopic light within a critical fre-
quency range. : ‘ '
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stimulant medication guickly beéame the treatmen£ of choiée
for hyperkinetic youhgsters due not only to the remarkable
calmlng effect on the hyperklnetlc behaviour, but also be-

cause of the assumed regulatlon of an underlying brain dys-

function.

Diagnostic Problefd

As might be expected, the inclusion of clearly organic
cases of hypefkinesis with those of uncertain etiology led
to a lack of precision in the differential diagnosis of the
hyperkinetic syndrome. Most of the children without obvious
brain pathology came to the attention of school personnel due
to their poor academic performance despite average intelli-
gence (Douglas, 1972; Flynn.& Rapoport, 1976), or their high
equeécy, off-task behaviour within the classroom. Others
weré referred to tﬁeir pediatriéians or psychiatric'out—
patient clinics by frhstrated.parents who could no longér
coée alone with the impulsive, drivernvbwhavjour of their
yéung charges. Minim%EE;rain dysfunction (MBD) became a
popular term to describe this large group of children who
shared both symptomatology as well as a favourable response
to the CNS stimulants with those children for whom organic
etiology was well established (Levy, 1966; Wender, 1975).
Opponents cf the MBD hypothesis have been quick to question
the utility of such a label in light of the extreme variation

of symptoms and absence of any of the typical organic signs
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withip this heterogeneous group of children (Dubey, 1976;:
Klein & Gittieman—Klein, 1975). >For exaﬁpie,_perceptual—
motor probiems {Wender, 1975). séft neur?logical signs (Gross
& Wilson, 1964), and pﬂ&sical anomalies {(Rapoport & Quinn,
1975) have been observed as cbmmpn Qut not "exclusive fedtures
of hyperkinesﬁs. Findings from studies of electroencephalo-
graphié (EEG) recggds of hyperkinetic and normal cHildren

have failed to substantiate the claim that hyperkinetié young-
sters are identifiable on the basis of EEG abnormalities (Du-

-

bey, 1976). Douglas (1972) méint ins that many of the presum-
ed dysfunctidns, which have served fb substantiate the equiva-
lence of hyperkinesis with MBD, represent "clinical myths™ ;
there exist many hyperkinetic chiidren'fho show no evideﬁce
of other presumably organic conditions. The prioblem has
arisen since clinicians tend to see those children for whom
there are a number of presenting problems, and these may
include in addition to hyperkinesis, perceptui}—motor diffi-
culties, mental retardation, or memory impairment; Whether
all hyperkinetic children share these deficits is a matter
for empirical investigation. In defense of his position,
Wender, (1975) has argued that MBD, similar to rheumatic fever
or schizophrenia, may present with a varied clinical picture
despite an apparently uniform, underlying pathogenesis. How-
ever, the acceptance of Wender's argument, which does not
seém to be essential in understanding the pﬁenomena of hyper-

.
kinesis, serves to dismiss the variability in the clinical
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picture in muéh the same way that the conéept af penetrance
operateé in the field of genetics (Roseqthal, 1970): iIt is .
quite probable that the etiology of hyperk}nesis is a ﬁulti—
variate puzzle. Pre;umably,then diet (Feingold, 1975), and‘
other environmental and‘psychological factors (Stableford et
.al., 1976f ;nteracﬁ with biological predisposition tq produce
the varied clinical piEturé seen'in this disorder.

-Levy.(1966) held the opinion, similar to Wender (1975),
that variability in presenting symptomatology, althouéh annoy-
ing, did not present a serious proﬁlem to the experienced
diagnecstician. However, deépite his recommendation that all
sources cf information, including parental histories, physical
and neurological examinations, and psychological-testing be
gleaned for siénificant clues, Levy was unable to provide any
firm.guidelines regarding the critical decision as to the pres-
'gncé or absence of the disorder. Several clinicians have
attested to the complexities involved in rendering a reliable
diagnosis of hyperkinesis (Cole, 1975; Douglas, 1972; Klein'

& Gittleman-Kiein, 1975; Weiss, 1975).

Asidé from the confounding influence of multiple etiolf
ogy, two broad classes of factors have been posited as con-
tributing to the lack of uniformity. in the presenting feat-
vres of the hyperkinetic disorder: those attributable to
variables within the child, and those features of the environ-

ment to which the child is responsive. Kahn and Cohen (1934)

for example, in describing their sample of brain-stem-injured
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childrég, remarked that ultimate éﬁinical dysfunctiog was
dependeht not Snly on the extenp of the brain dgmage,'bst
also on the mediating influence of the personality and ghe
contrelling factor of the environment. The rapid deteriora-
tion cf behaviour in some of these children after leaving the,
highly structured lnstltutlonal programme demonstrated the
power ful effect of external varlables which serve to inhibit
or Q&acerbate a potential for hyperkinesis. The interaction
of environmental and intraindividual factors in determining
.clinical éppearance was clearly described by Campbell et al.
(lé??a, 1977b) in a follow-up study of preschool hyperkinetic
children initially cbserved by Schliefer et al. (1975). 'Two
gubgroups of hyperkinetic subjects were identified: “trues"
and "situationals".> wﬁile both subgroups were differentiated
from normal controls in terms of their short attention span
and high activity ievel, the "trués" were cbserved to be con-
sistently more hyperactive across situations which differed
in thg amount of structure present. Both groups, however,
were felt to be suffering from the same diseorder due to their
identical response to stiﬁulant medication and their-similar |
clinical appearance in ééﬁe';ituations. Hence, there appears
in this example not oniy the influence of individual (sub-
group) variation, but also the interaction of an environmen-
tal compenent in producing’the clinical symptoms. There
seems to be li}tle doubt that even.the most hyperactive of

hyperkinetic children will be‘indistinguishable from normal



childrén in terms of activity levél, provided that the situa-
i ' o

tion is either highly stimulating or novel for the child

{Klein & Gittleman-Klein, 1975; Zentall, 1975). There should

be little surprise then, thqt'tp:attempt ﬁd diagnose™a chiid
dn the basis of his activity level during a c¢linical inter-
view could render highly.unreliable reéults. vAéCurqte diag-
nosié éeems to be mqre difficult withryounger child}en due

to the similarity of many of the signs of the hypefkinet%@;#

. Y.
disorder, such as hyperactivity and short attention span,

with the behaviours typical of the immature, developing, nor-
mgd child (Lambert et al., 1976; Schliefer et ai., 1975;
Thomas et al., 1968).;

The most frequently employed method to establish a diag-
nosis of hyperkinesis in the past hag been the detection of
pathognomonic signs in thé child's history. Despite the ob-
vious value of parental'reports, the onr'reliability of-such
accounté suggests that corfoﬁoration by independ%nt sources
is required {Klein & Gittleman-Klein, 1975). "Cliniéians are
at a‘decided disadvantage to other individuwals such as teéch-
ers when it comes time to identify the hyperkinetic child, due -
to the absence of anontrol group with which the child's be-
haviour can be referenced (anners,vl969). The introductjion
of standardized behaviour rating scales for use with parents
(Conners, 1970) and teachers (Conners, 1969) has helped the
clinician greatly by providing him wit@ additioﬁal data with

which he can make an informed decision regarding diagnosis.
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The routine use by several clinicians (Katz et al., 1975;

: Lambert et al., l§76; Sandoval etr al.,*1976) of multiple in-

e
formants. and more objective reporting devices should help fur-

ther to reduce.the interference of the plinician's theoretical
bias in tﬁe deiivery of reliable and valid diagnoses. If the
more éffective systeﬁs éf datalcdlle;tion are to be of use
thougﬁ, thereﬂmust be some rakionale for evalugting the data.
?ﬁing to. the variability of symptomatology both within and
across children, diagnosis will never be an easy matter. How-
evef, the expeéimental'delineation of the precise deficits ob-

serVed in hyperkinetic children has provided valuable infor-

mation to aid the clinician in his task.

Experimental Definitions

As a result of the complex difficulties'iq:establishing
definitive diagnostic vriteria through the usual clinical means,
the hyperkinetic child has been placed under intensive labora-
tory examination.' Fortunately, much of the research has been
guided by the same interdisciplinary teams which have been
involved in' the diagnosis and treatment of hyperkinetics.

Activity level. Although traditionally, hyperactive,

disorganized activity has been considered by clinicians to be

‘the sine gua non for the diagnosis of hyperkinesis (Gross & Wil-

son, 19743 Millichap, 1975), others have recognized the extreme
and, at times oppositional clinical pictures evident in the

histories of hyperkinetic youngsters, especially with respect

P,
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to activity level (Laufer & S » 1975). Douglas (1972)
has wisely cautioned fhatj“...hyper ctivity is only one of a‘i
constellation of critical symptoms (p. 260)".

To determine whether hyperkinetic children could be dis-
criminated from hormals on the basis_of.activitfﬁlevel, Sykes
et al. (1971) recorded the movements of forty, five to twel-
ve-year-old hyperkinetic youngsters during a continuous per-
formance task? by use of a stabilimetric. cushion3. As compared
to-a matched group of normal control children, the.hyperkin- '
etic~;ubjects were discovered to display dgreater motor rest-.
lessness; and further, while both groﬁps were'observéd to ex-
hibit increésed motor activity with fhe passage- of time, hyp-
erkinetic youngsters became fidgety significantly more gquick-
ly thén contrels. Zentall and Zentall (19%6) similarly found
with gheir sample of sixteen, seven to elevehfyear—old hyper—r
kinetic children,: that as the novelty of the experimental task
wore off, activity level, as measured by wrist and anklé ac-
tivity meters, rapidly increased. By manipulation of backg-
round lighting, wall decorations, and piped-in music, they
. also demonstraged that the activity level of hyperkinetic sub—'

jectsbwas sigmificantly greater under low rather than high

e
i

stimulation conditions. These findings go far to explain

2 subjects must respond to a visually-presented, preselected
target letter which is buried within a sequential list of
letters, presented via a television monitor.

3 Microswitches connected to the seat of the .child's chair
recorded left-right and front-rear movements ‘during the task.’

Y
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the difficulty experienced by clinicians in discfiminating
the hyéerkinetic child on thé‘basis of office interview be-
héviour alone: not only is the ¢hild only seen for a brief .
time, but also th? clinician's office is'usually a novel,
highly stimulatiné environment for the child.

The activity level of most preschoolers isloften great-
er than that of older children, in part due to the younger
. child's lack of socialization. However, parental reports have .
suggested that some preécﬁool children may Be distinguished
from normally actiQe agemates: "They never seem to walk",
or "They are always on the go"; they are not merely healthy,
+ active youngsters according to parents and neighbours. Such
descriptiéns fit the twenty-eight, three'to four-year-old
«childieq diagnosed as hyperkinetic in a study of activity lev-
el conducted by‘Schlieferhet al., (1975). Matchedfcdhtrols
were compared to their hyperkinetic peers ﬁn several inter-
personal activities within both a "free ﬁiay" and "structured
play" sitﬁation. Unexpectedly, the blind ratings of two psy-
chiatriéts revealed that when children were left to wander

freely about a playrcom full of toys, two teachers, and five

."‘ﬁ

agemates (each class consisted of three hypérkinetic and three
.contrbl-children),\the activities of hyperkinétic subjects l .
was indistinguishable from that of controls. That is, not

only were the raters unable to idgntify the hyperkinetic sam-

ple at a greater than qhance level, but also rafings“oq spec-

ific behaviours including aggressiveness, approaching peers
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and teachers, and even engagement in prolonged aétivities,
failed to differentiate the two groups. - However, with chil-
dren instructed to remain seated at a desk with only one ac-
tivity, raters were aﬁle to discriminate hyperkinetic child-
ren from controls in terms of both out-of-seat or "up" behav-
iour, and absence-from-desk or "away" activities: ‘hyperkinet—
ic preschoolers spend a greater time‘engaged in such purpos-
ive but off-task activities than do normal childrenrwﬁo_fsll—

/dw explicit directions more closely. Despite 4;; expected
\\‘\,«/// finding that hyperkinetic children as aqéroup weré_more active
than normal contrels, Schlieferlet al. discovered that hyper-
kinetic yo&ngsters were not.uniformly hyperactive. On the
basis of nursery scﬁool teachers' observations, ten of the
twenty;eight hyperkinetic youngsters were judged to be extrem-
ely hypéracffve, and thus the 1§bel "true" was assigned; the
remaining eighteen, who were'judged to be hypéractive by the.
parents but not teachers, were called "situationals". Althou-
gh all hyperkinetic youngsters considered togéther were more
active ("up" behaviour) and less occupied with on~task behav-
iours (mofé "away" activifies) than controls during structured
play, subgroup diffeqpncés Qere also appaient. "Situationals"”
were considered to be more like controls in their ability to’
engage in on-task actiﬁfties; whereas "trues" had.to be brou-
ght back to their desk significantly more often than either
"situationals" or contrplé. A three-year follow-up of these

children (Campbell at al., 1977b) revealed that preschooler§
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identified as hyperkinetic were later rated as more active
than ndrmals by their grade-school teachers. Both "true" and
"situational" subgroups tended to engage in more disruptive
beha@iqurs, including physical and verbal interferenqe with
ongoing lessons, than controls. Similar to earlier observa-
tions (Schliefer et al., 1975) though, "trueé" continued to
.. be differentiated from both "situationals" and controls on
both actizity level and -off-task behaviours: “tfues“ were

- mofe active and less involved with ongoing activities of the
class than- both "situatisnals" and normal children.

In sum, it appears that activity level per se may, under
some circumstapces, be usefui in discriminating hypérkinesis
in children. That'is, some hyperkinetic youngsters are dec-
idedly more active than normal childr;n underjcondiﬁions which
resgiict theif activities to one pre-defined task. .An in-
Crease in activity level and subsequent unrelated, off-task
activities wili_depend upon: initial novelty of tﬂe task;
leﬁgth of time involved; age 6f the child; and degree of.

severity of the hyperkinetic disorder.

Impulsivity. Several ¢linicians have observed that the

éctivity of hyperkinetic children differs from others not on-
ly guantitatively but also in quality. Reports from ciiniq—
iaps consistently identify an impulsive, driven aspect in the
-hehaviour of hyperkinetic chi%dren (Campbell, 1975; Kahn &
Cohen, 1934; Katz et al., 1975; Laufer et al., 1957; Eévy,

1966). Douglas (1975) suggesfed that a central feature to
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the hyperkinetic syndrome was a faulty cognitive style charac-
terized by an inability to "stop, look, and listen":
They tend 4o react with the first idea that occurs

to them or to those aspects of the situation which
are the most obvious or compelling (p. 201).

by .
ike activity level, may.be assessed in a

Impulsivity,
variety of ways, but the most usual tasks involve measures of
latency and accuracy of fequn;e to visually presented puzzles
or problems; impulsivity being defined by sho;ter latency in
combination with higher error scores. Campbell eof al. (1971)
found that hyperkinetic children responded more rapidiy and
with less accuracy than matched controls when requgstéd to
select a familiar visual stimulus f£from among four common fig-
ures. Subseguent comparison of subjects on a test requiring
identification of a simplergeﬁéetric design, which waé buried
in a complex visual overlay (Embédded Figures Test), led to
the finding that hyperkinetic youngéters were more "field de-
pendént“ than their norm&T\bounterParts. Thus, the hyperkin-
etic child's impulsivity may be partially explained by his
propensity for %ging seduced bf'the most attractive, but not
necessarily most salient, stimulus presented to him. Similar
results have been obpained with a sample of prgschool hyper-
_kinetics (Schliefer et al., 1975). The tendency to respond
preﬁétufél& was clearly demonstrated by Sykes et al. (1971)
whg observéd that hyperkinetics gave more incorrect responses

to non significant stimuli on a continuous performance task
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than controls. Not unexpecteély, when provided with a loﬁg—

er interval to consider the accuracy of t L response, hyp-

" erkinetic youngsters, perhaps owing to tieir inability to mon—

‘itor ;heir own performance, failed to benéfit whereas controls
increased the accuracy of their responding. According to
Cohen et ai. (1971) , part of the .hyperkinetic's impulsivity
may stem from a lack of inhibitory control. These investi-

.gators observed that when instructed to respond in a delayed
reaction time experiment with button presses, hyperkinetic’
children emitted significantly more impulsive motor responses
(button presses) in anticipaFion of the signal, than controls.

As was mentioned with regard to activity level, certain

_conditions within the environment have been identified which
beék a relation to impulsivity. For example, the exploratory
research of Douglas {1975) has demonstrated’that impulsivity
Gs intimatel; relafed to the operative reinforcement contin-
.gency: non contingent reinforcement and even partial rein-

‘forcement schedules exacerbate impulsivity in hyperkinetic—~
childreﬁ; while continuqus reinforcement and negative feed-

~back for incorrect responding serve to reduce impulsive.res—

] pon;est Conditions conducive toiimpulsive responding may
curiously be présent in the typical classroom, where rewards
tendlto be delivered for both positive and negative behav-
icurs, andlat a reiatively low frequency. The hyperkinetic's

impulsivity guaranties reward for bad behaviour. Wwhile most

{classes‘have not been able to provide the consistently low

®
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teacher-student ratio necessary to implement one hundred pef«
cent. reinforcement schedules, a more préctical intervention
has been suggested which is deficit-oriented. Self-verbﬁliza—

. tion techniques, which provide the impulsive child with required
m;ﬁiationql skills for more efficient problem-solving, have
served to reduce iﬁpulsiVe reéponding in groups of both norm-

al impulsive children {Debus, 1970; Michenbaum & Goodman, 1971;

|
Ridberg et al., 1971) and hyperkinetic youngsters (Douglas,

-

'

1975; Palkes et al., 1968).

Attention.  In recent years, attributable in part to the
clinician's increased reliance uéon Feports from the classrxoom,
greater emphasis has been placed upon tpe apparent atﬁgntion
difficulties (Gross & Wilson, 1974; Laufer et al., "1957; Levy,’
1?66; Wender, 1975) and distractibility (Cole, 1975; Katz et
al., 1975; Klein & Gittleman-Klein, 1975) 0? these youngsters.
Douglas (1975) has cautioned, however, that .assumed deficits.
have often been suggested on the basis of inadequate data.
That is, a teacher's rating of a problem in attentiveness does
not constitute the type of evidence required to differentiate
an attention difficulty ffom bveractivity.

%rperimental inveséigation of attentional processes in
hyperkinetic ch%ldren-has generally supported the hypothesis
that these younésters do experiénce difficulty, relative to
normals, in'maiﬁtaining a focus on stimuli presented to them.
Sykes et al. (lé?l) for examélé, demonstrated that in a situa-

tion requiring-éustained attention to visually-presented

-
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“material, hyperkinetic children were less able to identify
target Btimuii than controls. The oontinuous performance
measure employed by Sykes et al. .was reported to be especially
sensitive to brief lapses in attention, thought to be typical
of hyperkinetic chilgren: the appearance of the critical stim-
uli is @rief and unpredictable, whereas other measures permit
prolonéed exposure of the relevant stimuli. Douglas (1972)
described the dilemma of the classroom teacher who at one time
observes the hyperkinetic child to perform quite well ;hile
at other times his performance falls far below his demonstra-
ted potential. What the ﬁeacher may not be éensitive to, ho&-
ever, is that in the former situation, the child was free to
examine the problem at his,oﬁﬁ speed, while in the latter con-
dition, the prqblem was presented rét er qpiékly on only one
occasion. The contradiction in performance may lead the teach-
er to érroneously assume that the child is not attention-
impaired, but rather is Qilfully‘refusing to attend to and
benefit fraﬁ instruction. - |

The nature of the attention deficit was more clearly eluc-
idated in a delayed reaction timg_study by Cohen and Doug%as
(1972) . Considering skin conductance as a me;sure of autonomic:
reactivity, and a reliable componeht-of the orienting reflex?

4 The orienting reflex cohsists of several physiological and
behavioural changes within the organism which occur in res-
ponse to changes in external stimulation and which suggest

that the organism is attending to or preparing in some way
to respond to the stimulus. ' '
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(0R) , they observed that hyperkinetics and normals did not
differ under a condition of passive observation; there was
no difference in either intensity or habituation of the OR

when subjects did not have to actively respond to the stimula-

<]

. tion. However, when subjects were required to identify each

relevant stimulus from irrelevant information following an alert-
ing signal, not only were hyperkinetics less effective in terms
of behavioural response, but'&lgo their QRS were less intense-
and tended\to habituate fagter. Cohen and Dougias thus conclu-
ded that hyperkinetics, while not unresponsive to their envi-
ronment, do experience difficulty in focusing their- attention.
Hyperkinetic youngsters then, are less able to make use of

instructions since their level of autonomic arousal lacks the

sensitivity and persistence of their normal ‘counterparts.

Distractibility. While the above identified deficit in
attention has.been supported by other researchers (Zambelli
et al., 1977), there has been no confirmation of the related
assumption that hyperkinetic children are distractible. Zen-
tall (1975) suggested that clinicians have often assumed hyper-
kinetics to be distractible based upon the observgtion of inc-
reased impulsivity and activity in complex, structured situa-
tions. Such‘cliniciéns; he felt, were working_from the-hypot-
hesis that the hyperactivity was being caused by the child's
inability to handle the overload of stimulation produced by
distraction within the classroom. In a later experiment, which

controlled intensity of the visugl and auditory complexity of
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the background, Zentall and Zentall (1976) observed no detri-
mental effects resulting from the presence of more intense
stimulation. Similarly, Sykes et al. (1971) failed to obtaif
any differential deterioration of perforﬁénce between hyper-
kinetics and normal controls on a continuous performance task
in which an auditory distractor was employed.‘ Therefore,
rather than being distracted by his environment, the hyperkin-
etic child fails to attend -to the relevant aspects of the prob-
lem situation., He searchés for stimulétion‘(Zentall, 1975)
but because he is unable‘to focus on appropriate dimensions

of a situation, his behaviour is incorrectly assumed by obser-

vers to be disorganized and haphazard (Douglas, 1972).

Secondary symptomatoloqy. Although thé hyperkinetic
child differs from other children.in only a few areas, it may
be assumed that these areas affect his experience. The pre-
ceding discussion admits that the final clinical picture will
depend upén factors within the child as well as the environ-
ment. However, the attention deficit seems to be the most
‘persistent and disabling problem for the child, and is felt
by some clinicians to be the pivotal feature of the disorder

(Douglas, l972t 1975; Zentall, 1975; Zentall & Zgntall, 1576).
His nervous system seems unable to focus on and respond to
important events outside of himself. Unable to identify what
is required of him, the hyperkinetic child, despite adeguate
intelligence, finds compliance with demands of parents, learn-

ing in a quickly-paced classroom, Or fitting into the local
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éeer group an impossible task. To the outside obserVer, the
hyperkinetic child inlthis position appears to be dull, dis-
tractible, and even malevclent. |

To extend the reasoning suggested ébove, many of the
problems exhibited by.hyperkinetic childfgn are explicable
when referehce is made to their demonstrable defiéit in atten-
tional proces%es. The presence of other problems, however,
as has already beeén discussed, is highly variable, thus con-
tributing to the confusion felt by clinicians when faced with
diagnostic concerhs. ZNot only is it probéble that the primary
difficulties in attention, impulse control, and activity will
lead to the development of other prablems for the child, but
also it is equally possible that problems existing in the.
child's éersonality make-up and external environmgnt‘ﬁill
sérve to exacerbate the attentional difficultfes or intéfact
to produce §écondary-symptomatology (Klein & Gitgiéﬁan—Klein,
1975) . . |
Hyperkgnetic children have frequently-beeq viewed by
¢linicians as éggressive and destructive (Laufer & Shetty,
1975; Levy, 1966) in their interactions with others. Nursery
school observations of hyperkinetic three and four-year-olds
confirmed that relativé to control and "situationally" hyper-
active children, those children rated tc be hyperactive at
home and school ("trues") engaged in_more aggressive acts to-

ward peers. Paternite et al. (1976) have distinguished be-

tween primary versus secondary symptoms in hyperkinesis:

.i'<
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children who wére found not to differ with regard to such
primary symp?oms as hyperacti&ity, inattention, and impulsiv-
ity were shown to vary widely as to aggressiveness of inter-~
actions with others. while socio—eéonomic status was found
to bear a relationship to the bPresence of aggressiveness {(low-
er socio-economic levels were associated with higher ratings
of interpersonal aggressiveneds), parenting variables such as
rental hostility and inconsistency were shown to contrib--
i ﬁte more heavily to the prediction of aggressiveness in the
child. Schliefer et al. (1975) similarly reported greater
parental frustration and use of physical pq?féhment in the
ﬂomes of "true" hyperactive children than "éituationals":
these parents may be_merely responding with punishment, al-
beit ineffectively, to the child's annoyinlg primary symptoms.
While it is difficuit to establish a causal connection bet-
ween parental management and\child behaviour, the work of Ban-
dura (1968) supports the hypothesis that the child will often
o
fashion himself after th? behaviour of those who ére Senior
in status and power: the parents. A Propensity to act-out
aggressively would merel be exacerbated by the child's ina-
bility to inhibit his own responding and to anticipate the
negative consequences of such behaviour for himself.
There is much evidence to suggest that interaction with
a hyperkinetic child, parficularly if intenqed to be goal-
directed and purposeful, can be a highly frustrating experi-

.

ence which often results in negative consequences for the

N h
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qhil&?ﬁfFor example, Campbell (1977a), in following.up the
preschoolers of Schliefer et al. (1275), found that hyperkin-
etic youngsters rgceived more.ﬁegaﬁiﬁe feedback from their -,
teache;s than controls; furthermore, the entire class of
which-tﬁe hyperkinetic child was a pﬁpil received more neg-
ative feedback from the teacher than a comparable control
classrooméfyit would appear, consistent with general systems
theory (Von Bertﬁlanffy, 1969), that "..1thé presence of a
hyberactive child affects tﬁe ecology of a cléssroom... {Camp-
bell et.al., 1977a, p. 247)". Katz et al. 81975) Hgggﬁsugges—
ted that the hyperkinétic child, deviant in many respects
from his classmates, is readily chosen as the class scape-
goat. Although scapegoating is freguently used as a meéhan-"
ism of stability in systems as a means of maintaining homeo-
static balance (Messer, 1970}, the adoption of such a role

by the hypérkinétic child often incurs great costs for him.
Not only does the hyperkinet%c child start out with a handi-
cap o% having difficulty discriminating the complex ruies and
rituals which must be navigated for successful integration
into the peer culture (Weiss, 1975) ; but also his fate as
"class ciown" or ftrouble maker" prevents his being'accepted
by agemates for his whole person. Low self;esteem‘(Campbell,
et al., 1977a; Paternite et al., 1976} as well as other emo-
tional difficulties -(Campbell, 1975; Campbell et al., 1977b;
Conners, 1970) have'frequently been viewed as seguelae to theﬁ

chronically fruStrating‘peer and family interactions which
~
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are the lot of many hyperkinetic children. -

Both qualitative as well as quantitative aspects of the
parent-child interaction have been compared for groups of
hypeéactive, learning disabled, and normal boys (Campbell,
1975) ; mothers and their sons were observed during a brief
problem-soliving task in which the mother was free to help her
son or not with the solution. Not only were mothers of hyper-
ﬁinetic boys found to offer more negative or disépproving re-
marks than other mothers, as has already been suggested, hbut
'also more non specific suggestions (fe. "try something else"),
more comments regarding impulse control (ie. "slow down"),
and more encouragement. Relativé to learning disabled boys
-'ané controls, hyperkinetiq boys asked for more feedback and
generally were mor; talkative during the task,-reflecting of-
ten on what the task was and what they Weré doing. Campbéll
concluded that mothers of hyperkinetic youngsters tend to be
aware of the difficulty experienced by the child in controll-
ing impulses and organizing his plan of attack;: they attempt
to provide structure for the child and thereby insure his suc-
cess. These results imgly a condgruency in the interaction of
the mother and child. However, Campbell et ai. (1977b} found
a lack of reciprocity between the verbalizations of hyperkin-
etic youngsters and their mothers. Similar to Campbell 1975),
they observed that "true" hyperactives reguested more feed-

back from mothers than control children; and further, mothers

of hyperkinetics offered more impulse-control suggestions.



25

However, the verbalizations of control children and their
mo£hers tended to be related: maternal comments were re-
lated to the child!s<requests and other verbal behaviour. .

The comments of hypérkinetics-and their mothers, in cohtrast,
did not seem to ghare a recipr;city. Such low reward condi—‘.
tions would be optimal for enhancing impulgivity in the res-
ponses of the child, thus increasing the probability of par-
ental dissatisfaction with the interaction. . . -

The varied clinical appearance of children labelled

hyperkineﬁic has led some cliniciAns to prépose comple# | -
schemas which describe subtypes oﬁ‘the syndr ome (Kétz et al.,
1975). However, just as.al} diabetiecs do not be?}wé“tﬁe same,”’
nor dges the same diabetic react in an identical fashion ac%
ross situations, except with regard to tbe unéérlying physio-
logical dysfunction, so too are hyperkinetic youngsters to be

'thqught of as individuals first. Clinicians have'been temp-
ted to embrace thevsecondary‘symptomatology of the hyperkinet—i “.@%ﬁ
ic syndrohé as immutable features of the dﬁsord?r. To reiter-
ate Douglaé's (1952) invocation, well-controlled étudy’of the
disorder is required té countefact the perpetuation of "clin- .

ical myths".)

Response to Treatment

Prior to the introduction of chemotherapy for hyperkin-
esis, the fate of many of these youngsters was institutionali-

zation. .The grim reality facing clinicians of an earlier day
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was»déécribed rather light-heaftedly in a discussion group

before the 1935 ﬁ@bting-of the American Psychiatric Associah

tion: 7 ' N
+ _/J"

Certainly I have no suggestions as to how such

o a child could be manag at home...In our selec-
" tion, we (at the Franklin School) may have avoid-

ed the Parkinscnian. goup, the more severe organic

cases and the feébleminded, but we haven't put up

any bars against bad behaviour, and if there is

any behaviour that is worse than the behaviour of

the children we have taken in, I should hate to see

it (Bond & Smith, 1935, p. 33).
The residential programme of Bond and Smith was described as
a "constructive restrictive tolerant environment". A twenty-
five per cent success rate was attributed to the unigque com-

bination of rigid structure and complete acceptance afforded

each child; many of the other children in the programme show-

--ed for the most part satisfactory behaviour while in care,

but quickly deteriorated at home.

Farly pharmacotherapy. Since many of the children who
have been.hospitalizgd for behavioural problems also suffer-

ed from clearly defined organic conditions, such as epilepsy,

v lr 'J*‘,h- . .
they were given varied medications. While appropriate for

some of their problems, the sedatives, trénquilizers,'iﬁa
anticonvulsants tended to exacerbate or merely mask hyperkin-
etic s&mptoms with an unnatural drugged appearancg (Katz et
al., 1975; Levy, 1966; Sprague et al., 1970). Bradley (1937)
was the first to introduce CNS stimulant medicﬁtion in the

treatment of hyperkinesis. Aware of Benzedrine's dramatic

A
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facilitation of motivation and attentibn in adults, Bradley
reésoﬁed tﬁaf fhis medication might similarly enhance the
attentive and learning skills of a groﬁp of hospitalized
children who were presenting with a wide range of behaviour
problems. 'While’the effect of the medication was varied, .
TN ‘ Y » . ) v
owing in part to the lack of uniformity in the presenting
problens,) those children who were most active tended to be-
come more complacent, subdued, and attentive. iRather than
viewing the stimulant medicat;on as having a "paradoxical“
calming effect on hyperkinetic éhildren, as has been sugges-
ted.by later writers (Cole, 1975; Mil 'f;ap, 1975), Bradley
argued that fhe amphetamines and othgiz; S stimulants prbbabé
ly innervated inhibitory control centres, located at the\iev;
'el of the cortex. These inhibitory centres, once stimulated,i
would suppress the ovefactivity occurring in 10Qer areas of
the brain. This reasoning was in accord with thg theorizing

of Kahn and Cohen (1934) who felf that ov

tivity of the
brain-stem waé responsible for the observable impulsive and
driven behaviour of the hyperkinetic‘child.
In the next éorty years, CNS stimulants,
the amphetamines and later Ritalin, became éhe cornerstone
O\p&f the freatﬁent regime for the hypérkinetic syndéome (WeiEQ
horn & ﬁoss, 1976) ; psychétherapy for the child and of paren-
ts, or remedial tutoring have generally been viewed as adjunc-

tive to stimulant medication (Sandoval et al., 1976), although

this view has received much opposition (Stableforqﬁet al.,

w
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_1976; Weithorn & hoss} 1976). Whlle some cllnlc1ans argue for
a Qg; look at the hyperkinetic syndrome to evaluate the role
of diet and other factors extraneous to the child (Peingold,
1973), there are é growing number of clinicians who feel the
need for a moré prescriptive approach to ‘the problem in which
médication behaviour modification, or training ;n adaptive

cognltlve strategles would be employed as lndlcated (Douglas,

1975; Katz et al., 1975; Palkes et al. » 1968).

Clinical efficacy. Despite the current controversy

regarding the primacy of pharmacotherapy for the treatment

of hyperklne81s, there seemed to be little doubt among Cllnl-

~cians that administration qf the CNS stimulants, particularly - .
.Ritalin, yielded beneficial results for the hyperkinetic : . i
youngster both at home ané-iﬁ the classroom (Katz et al.,
1975;-Levy, 1966). A reviéw of those articles which repor-
ted the clinical efficécy of stimulant medications in the
treatment of hyperkinetic children suggested a mean "improve-
menf‘raﬁe ?f seventyffogr per cent for the amphetamines, and
seventy-seven per cent for Ritalin (Barkley, 1977). Similarly,
Knights and Hinton (1969) fepqrted that following five ﬁonthsr -
of tﬁeatment with Ritalin, parents (seventy-three pef‘cent)

"as well as teachers (eighty-eight per cent) reported signifi-

cant improvements in the children rgceiving acté%? medication.

However, as Barkley (1971) cautioned, these investigators also

found evidence of a strong placebc effect: as high as sixty-

seven per cent for teachers' ratings of children on placebo.
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Less impressive records qf improvement have been 6bserved:
with preschool populations (Schliefer et al., 1975).
Evidence from follow-up sthdies-has convinced Dougl;s ‘
(1975) that while overactivity in hyperkinetic children may
attenuate duririg or after adolescence}'impulsivity and atten-
tion préblemS'remain; medication may th?s,be a long—térm
venture. However, Zambelli et al. (1577) raported that a:
few of their adolescent subjécts demonstrated dramatic
improvement over a three-year period in selective attention
and cortical evoked potentials in response to auditory stim-
uli. Thus, there is the possibility that impairments of
hyperkinetic children may attenuate with increased maturity;
However, long-term prognésis has not usually met with great
success. The use of medication is hence viewed as serving
the short-term needs of the child. Of course, a long~term
benefit accruing from the use of medication may be the pre-
vention of serious emotiocnal and academic pfailems éather

than any cure of the proposed underlying disorder.

Side-effects. The possibility that the child may require

medication for life, with little demonstration of benefit when
not medicated, has led some writers to question the wisdom

of using drugs "merely because they work" now. Cole's criti-
cisms (1975) center about the unknown side-effects of prolonged
use of stimulant medications. A concern of many parents is

whether their child will develop an addiction to their medica-

tion or be more likely to turn te drugs as teenagers. Tﬁusﬂ
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far, there have been nor reported cases of drug abuse in children
attributablé to their earlier therapy with stimulant medication
(Katz et al., 1975). The abuse of stimulants by hyperkinetic
children,owhile net an impossibility, is unlikely due to the
relatively low'dosages used with these children as compared.to
"street” dosageés, and the different psychological efféct:. a.
qurmalization" rather than a "high"” (Cole, 1975{.

_Other side-effects of s%imulant medication therapy have
" been reported, however. At higher dosage levels, Ritalin has
been known to produce apathy, staring, irritability, and
clinginess (Katz et al., 1975), particularly in preschbolers
(schliefer et al., 1975). Katz et al. (1975) suggested that
the most frequent side-effects of stimulant mediéation, inclu=-
ding sleep disturbance, aﬁorexia, headaches, and abdominal
discomfort, were usually short-lived and responsive to changes
in dosage level: usually a reduction. At present fhere remains
some controversy as to the weight-suppressant effect of-tﬁis
medication, as well as its suspected influence on cardiovas-
cular functioning. In a widely cited paper, Safer and Allen
(1975) concluded from their observation of dgrowth curves that
Ritalin contributed to a growth deficit of sevénteen per cent
of expected annual gain for hyperkinetic adqlesceﬁts who had
been receiving Ritaiin for over two yéars in excess of 20 mg
per day. However, when holidays were given from drug intake

during the summer months, children receiving medication were .

able to catch up to expected levels of height and weight.
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These invesiigators also recorded increases in resting'pulse
rate for children receiving medication, but habituation seemed
to 6ccqr by the fifth month of administfation. Aman and Werry
(1975)‘have Bimilarly notéd an increase in pulse rate after
acute administration of Ritalin 5 mg, at both rest gnd under
work coﬁditions, However; their measurement of fespiration -
rate suggegteﬁ that rather than disPiaying impaired physio-
logical functioning, hyperkineticlchildren taking low doses
of.Ritglin actually used 1eés oxygen throughja‘Achegse in.
respiration rate at work. "

Side-effects of which even less is known are the psych;—
loéical costs fér the child of being identified as a problem

= L ]

requiring specialized psychiatriéﬁof medical intervention.
It is appar;nt, however; from the.comments of Campbell et al..
(1977a), that the hyperkinetic child is already the‘fpcué of
much negative at}pntion quite early in .his school cdreer. If
the result of medication is to reducelthe frequéncy or inten-
sit& of aversive and stigmatizing:iﬁteréctions between the '
hyperkinetic child ané his environment, then the spegialized
attention could be worth the costs. Unfortunately,.this con-
clusion reinforces Cole's (1975) admonition that we ﬁge what
works without knowing ﬁow, why, and at what hiddeh expense,
Administration procedure. Adﬁinistration of most

it . .
medications in clinical practise follows closely the method

of titration as outlined by Katz et al. (1973)." After prepara- )

tory interviews with the parents, and, hopefully child as well,
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a2 low dosage, usually Ritalin 5 mg b.i.d., is giyen to the

parents to administe

home. Freqguent tel?@hone 6;'office

contacts with parent ish the nature of the child's

- -,
. The dosage is gradﬁally increased

P
agi%r, every three to seven days, until

response -to medicatio
by 5 mg per.admini
optimum clgkical benefits, in the absence of‘side—effects, are
observed. 1In the eG;nt of side-effects, the dosage ié reduced
_to the prgviously'beneficial level. Titration has received
intelligent criticism for‘ﬁts lack of scientific rigor (Sprague
& Sleator; 1975). Paantal reports, which fo;m the basis for
the decision to increase or lower dosage,have been shown,
Sprague and Sleator argued, to be of questionabié reliability

in the reporting of symptoms. In addition, they felt that

the ceiling levels for dosage were more closely related in

this procedure to the training philosophy of tRe clinician

than to the effect of the drug on the cﬁild.

Ritalin is a "short-acting", CNS stimulant: effects on
behaviour are noticeable Qithin thirty to sixty minutes; opti-
mum drug response is produced within two to four hours; elinical
effects seem negligible afteffépproximately six hours (Katz et
al., 1973; Kinsbourne et al., 1977). Drug holidays have fre-
quently been suggested as a means to reduce the possibility_pf
growth suppression (safer & Allen, 1575), and.others have -
suggeéted that medicaﬁion only be administered during school

hours (Cole,1975) if the child is not difficult to manage at

home. Both of these suggestions have been criticized, as will

—
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be discussed below, due to their neglect of the stape-dependent
effect on learning observed with this medication (Kinsbourne et
al., 1977; Swanson & Kinsbourne, 1976). Again, slthough not
typical of clinical practice, Kinsbourne et al. (1977) sugges-
ted the administration of Ritalin one-half hour before meals\
to increase the 1ikeL§hood that the medication will be absorbe
inte the bloodstream rapidly, without interference from diges-
tive pgocssses. \

.y

Action of medicatiin. Despite the sophisticated advances

in the deé;riptipn of brain functibn'over the past forty years
(Milﬁer, 1970) , the presumed action of Ritalin within the
nervous system, and even the proposed sites of its action,
remain highly speculative. Bradley (1937) 1n1t1ally reasoned
that, due to the quietimg influence © stimulant drugs on
hyperkinetic youngsters, the site of“zhe drug action was the
inhibitory control centres 6f the cerebral cortex. Howe;er,
Laufer et al. (1957), observing that the amphetamines‘raised

the abnormally low photo-metrazol threshold (an indication-pf
dysfunction within the diencephalon) of hyperkinetic children,
postulated that the amphetamines were active within the dien-
cephalon, improving synaptic transmission of electrical impulses.
Consistent with existing theorles of hyperklne31s Laufer et

al. reasoned that the amphetamlnes lowered the rate of synaptic
transmlsslon within the dlencephaion thereby decreasing the

overarousal of the cortex. More recently, as the role of

neurotransmitter substances has been recognized in the regulatiocn

' .
v
LA
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of emotions and behaviour, the hypothesis was formulated '
that CNS stimulants .tended to' increase the availability and
uptake of norepinephrine, thus facilitating more efficient
synaptic transmi;sion.within the brain (Wender, 1975). Satter- )
field and Dawson (197;3 found that, contrdry to the tradition- -
al theory of over arousal, hyperkinetics displayed lower bas- ’J
al skin conductance and smaller spontaneous galvanic skin re- Ci;\
sponses (GSRs) to auditory stimuli than controls, thus sugges-
ting lower arousal of the central nervous system. Stimulant
nedication tended to raise the 1évgls of autonomic function-
ing to that 9f controls, presumably by stimulating the mid-
brain reticular activating system which was known to be invol-
ved in the maintenance of attent%on (Morruzi & Magoun, 1949).

.Cohen and Douglas (1972) have argued against simplistic
formulations regarding the uﬁderlying pﬂysiological mechanism
in hyperkinesis; there is little support for the notion that
hyperkinesis is due to either strictly over or under arousal
of the cortex and lower centres. On a measure of passive at-
tention to auditory stimuli, hyperkinetics did'nqt)éiffer from
normal controls as reflected by a component of thérorienting‘
reflex (skin conductanceplevel). However, Cohen and ﬁouglgs
did observe that hyperkinetic youngsters were inferior to con-
trols in terﬁs of the orienting reflex when an active respénse '
was required, thus suggesting a more complex déficit of the
brain's alerting mechanism. Zentall (1975) has suggested the

adoption of a homeostatic model of physiological functioning
s
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which accommodates much of the data with which both unipolar
models of arousal struggle. For example, increasing the com-
plexity of the background,'énd generally involving hyperkin-
etic children in an interesting task tends to reduce their
hyperactivity (Zentall & Zentall, 1976). Similarly, Zentall
(1975) suggests that stimulant drugs and other effective
treatments such as Eehaéiourhmodification, Br cognitive train-
ing are successful becaqsg £hey provide the child with needed
stimulation. However, there are occasions during which the
child receives sufficient stihulation from his environmént
that he does not appear to be hyperactive, nor doces he bene-
fit from increasing his level of'stimulatiop. In fact Comly
(1971) has reported that préviding stimulant drugs to hyper-
. kinetic children during free-play situations tends to increase
their level of -activity.
Optimal stimulétion theory seems to explain much‘of the

hyperkinetic .phenomena, However, our lack of understanding

of not only the specific action and sites of activity of the
stif}lgnt medication, but a;so the complex wgrkings of_brain
physiology, combine te render any hypothesis highly specula-

tive.

Criticisms of medication. Anecdotal accounts of parents,

teachers, and even physicians who have refused to "drug" chil-
o
dren are familiar to the clinician who treats the hyperkinet-

idféhild.'.The erronecus assumption resulting in this attitude

is that drugs such as Ritalin act as a "mental straight-jacket"

h
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to control the child. Such criticisms are clearly fallac-
ious and consequently are easily dealt with through educatiocn
(Katz et ali, 1975). More serious, however, is the criticism
that stimulant medications are frequently administered in a
cavalier fashion, with little attention directed to selection
criteria as well a§ Standards for improvements and follow-up

(Katz et al., 1975; Weithorn & Ross, 1976).

The problem of identifying drug-responsive youngsters .
ffom the larger group of children presenting with hyperkinet-
ic symptomatology has been well docﬁmented (Knights & Hinton,
1969) ; the usuval recommendation has been to try each likely
candidaté on a home trial of medfﬁation following the titra-
tion procedure {Levy, 1966; Millichap, 1975; Wende;, 1975).
Klein and éittleman—Klein (1975) argued that the identifica-
tion of the subgroup of children responsive to CNS stim&lants
required a trial of medication since there was curréntly no
reliable diagnostic tool to predict this Propensity.

While it is a‘relatiQely simple métter to_place all
suspected cases‘of hyperk;nesis on a brief trial of Ritalin,
a more difficult and critical decision is how success is de-
fined; great variability among clinicians has been observed
regarding their criteria for improvement (Barkley, 1977).
Contributing to the variation in the criteria have been the
types of data available. That is, reports of parents, which
are the most frequent source of information for the ¢linician,

have been found to be highly unreliable (Sprague & Sleator,
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1975,'1977). &eithorn and Ross (1976) have speculated thatj
since parents'often provide tﬁe impetus to the decision to
place the child on medication, therefore their ,judgment as

to whether the child is benefiting from medication would be
highly biased. Parents as well as teachers may well feel

that ‘the child has improved if he seems more controlled,'with—
out any consideration given to the child's central problem: ,z//
poor attention (Rie et al., 1976). A partial remedy to this
clinical dilemma has been offered by the introduction of
factorlanalytically—derived rating scales for use with parents
(Conners, 1970) and teachers (Conners, 1969) ;. these scales
have been shown to be responsive to changes in medication
(Conners, 1975; Sprague &‘Sleator, 1977). Further refinément
of clinical‘procedures has been sugdéstea by laboratory stud—'
ieé of the effects of medication onzhyperkinetic youngsters.
Kinsbourne et al. {1977) detéiled a two-day, double-blind pro-
cédure for examiniqg a child's.responsiveness to Ritalin, em-

f

ployiny measures ofnpaired—associate-learning {(PAL) as a

1

measure of cognitive functioning. Their work has demonstra-

ted that the identification of Ritalin-responsive younﬁéters

can be accomplished after acute administration of the medica
tion under reliable experimental conditions, rather H an em-
ploying the highly variable home or classroom situation. A
- double-blind administration pfevents the bias of cl?nicians
and parentsf from influencing the ultimate clinical decision.
Sprague arffl Sleator (1977) have similarly employed ﬁ double-
= \

|
|

|
|
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blind administration of drug and placeho, for testing a
child's response to medication, both on }aboratory learning
tasks as well as teacher-rated sccial behaviour within the
classroomn. Odée the child's respoﬁse to medication has been
established by controlled, experimental procedures, the ad-

justment of dosage level and later follow-up procedures be-

‘come a much mecre simplified matter.

Experimental findings. Not only have laboratory experi-

ments helped to establish more reliable clinical procedures
for determining a child's’response to medicatian, but also
studiés involving the administration of CNS stimulants have
aided in further delineation of the hyperkinetic syndrome.
Aware of the reported beneficial effects of Ritalin on
the behaviour of hyperkinetic children, Knights and(Hinton
(1969) wished to determine whether the CNS medication would
exert its greatest effect on the facilitation'of attention or
the control of motor impulsivity. Unfortunately, the study
was hampered not only by the administration of a fixed dosage
of Ritalin for all subjects, but also by the selection of sub-
jects with both hyperkinesis and learninglproblems; the poor
control of both‘;ariables would tend to diminish the probabil—
ity éf‘obtaining a significant drug effect (Sprague & Sleator,
1975),‘ However, Knights and Hinton did observe that follow-
ing a double;blind administration of Ritalin or placebo over
a six-week period, subjects receiving Ritalin demonstrated.'

superior performance on mazes relative to controls, and had

-
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significantly increased their scores on'the Performancgqsec—-
tion of ﬁhe Wechsler Inteliigence Scale for Children (WISC),
whereas controls had not. The results were interpreted as
confirmation that Ritalin improves attention rather than

motor control since the subjects' improvement gas related

to an increased facility in recogniding and,correcéing tﬁeir
own errorg rather than drug improveme of motor coordination.
Two rating scales,, employed for use with teacheys and parents,
similarly revealed decreases in such behaviours és distracti-~
bility. However, Knights and Hinton's analysis éf the ordinal
data provided for each.item in the questionnaireé u;ing.the

t distribution violateé the assumption of "truly numerical", .
data (Siegal, 1956). 1In additibn, Knights and Hinton implféa
in their discussion of results that both rating scales.pevéal—
ed imp;ovement in the ratings of parents and teachers for
those children who were receiving Ritalin but not placebo,
However, inspection of their data revealed that significant
imérovements were only achieved for the parents' ratings on
one of the scales; the other ratings only appfgééhed signifi-
canée. Whilq the findings of Knights and Hinton seem to sup-
port the notion that the main action of Ritalin>for hyperkin-
etic children is to enhance atﬁéntion, the many methodological.

and statistical problems tend to reduce the potency of this

interpretation.

Attention, as measured by one-trial learning on a pict-

ure recognition task, has been shown to improve for those

o

.
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hyperkinetic children given Ritalin (Sprague & Sleator, 1970).
Using a crossover gesign with subjects serving as their own
controls for gll'drug conditiOné, Sprague and'Sleator_obs§r4
ved that one-trial learning was significantly enhaﬁéed-by

Ritalin but not by ‘either Thioridazine (a tranguilizer) or

. .

placebo. In_addifion, both the placebo and tranguilizer
r . - S : '
3failed to affect the child's activity level while Ritalin
served to reduce activity. Classroom ratings of students®

behaviour similarly reflected a beneficial effect of\Ritalin

alone, thus supporting and extending the laboratory findings:

increases in absolute frequencies of "on task" behaviours,

and both student as well as teacher-initiated, pupil-teacher

" interaction suggested that thft effect of Ritalin was to in-

.

crease the child's attention to the demands of the classroom.
Cther investigators have similarly observed an improvement
of short-term memory and learning in hyperkinetic children

-wﬁb have been supplied with Ritalin (Sprague & Sleator, 1975,
1977; Swanson & Kinébourne, 1976).

- Conners et al. (1964} unexpectedly observed Porteous
maze performance But not PAL to improve for c¢hildren given
Ritalin és compared to placebo. While Conners e? él. argued
that PAL task difficx;lty as well as variability in the sub-
jects' presenting problems 2dn£ributed to the laék of uni-
form results, it is more Iikély that the method of d;ug éd—'
ministration emp{gyéd was responsible fof;the failure of

Ritalin to improve performance on both measures of learning.

[l
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For example, Sprague and Sleator (1975) have stéted that the
use-of a fixed-dosag® level, as was the case in this study,
reduces the chance of observing a.significant effect of med-
ication since not all subjects receive a therapeutic level &f
medication; some subjects require more or less medicatio;
for optimal enhancement of performanqe. Secondly, since the
dosage level of Ritalin tends to be rather specific for dif-
ferent target behavicurs, as will be discussed shortly, it
- may be that the PAL and maze performance are enhanced for
most subjects at different dosage lévels. Swanson and Kins-
bourne (1976), also usiné fixed-dosage levels of Ritalin but
only one target behaviour, observed significant improvement
of performance of hyperkinetic children on a PFAL task‘whﬁn
given Ritalin but not placebo. I
In‘order to determine whethér Ritaiin acts to imp}oue
attentioﬁ.rather than m;mory, researchers have émployed the
continuous performance task, which is'sensitive to brief lap-
ses in vigilance. Sykes et al. (1971} observed, when'hypern
kinetic' children were required to monitor a screen for pre-
determined visual taryget letters, perférmance was markegly
enhanced for subjects receiving Ritalin, but not placebo. e
Not only were their scores more accurate, but also there was
less evidencedof impulsives incorré¥®t responses under thé
Ritalin condition. Lengthenin; of the interstimulus interval
permittéd subjects more time to consider d respense, but only
when children were receiving Ritalin did thgir performance

/
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reflect increased reflectivity during the longer inspection
period; the iﬁqreased £ime did not similarly benefit c¢hild- *
ren receiving placebo. The findings of other researchers
that.school—aqe (Campbell et al. ., 1971), as well as preschool
hypgrkinetic youngsters (Schliefe; et al., 1975), have demon-.
.strated increased scores on a measure of reflectivity when
given Ritalin gives additiohal.support to the conclusion of
S&kes et al. {1971): that Ritalin acts not only to reduce
impulsivity Bﬁt also to increase the ability of the child to
focus his attention tojfacilitate problem-solving:. <Conners'
(1975) inability to extena these fiﬁdings to a preschool sam;
ple of children using a continuous performance task was att;ib—
uted to the inability of any child under five to cooperate in
‘a relatively boring, stationary task. The vériability of scor-
es Msbtained for his preschoolers does sﬁégest though, that

for t'o. children who are able to comply with task demands,
the benefits of Ritalin on attention may be demcnstrahle.

The failure to abtain improvement in two different target be-
haviours, in this case out-of-seat behaviour and response.to
visual stimuli, may be explained with reference to the propos-
‘ed dosage séecificity of Ritélin (Sprague & Sleator, 1975) .,
whiéh will be discussed shortly. Significan% in thié respect,
Conners (1975) did observe the beneficial effects of Ritalin
for a different target pehaviour in his preschool sample:

an improvement of scores on a méasure-of general infelligence.

Conners attributed the improvement of intelligencé test
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scores to the attention-enhancing properties of Ritalin. It

may be shown that the drug affects other target behaviours

at different dosage levels. .

Researchers have reasoned that if Ritaljin- increases the

ability of hyperkinetic children to focus théir aytenti;n, as
-demonst&atéd by improvedvperformance on behavioural measures
of attention, then the effects of Ritalin should similarly pro-
duce enhancement of the physiological correlates 'of attention.
The gkin conductancg level (SCL), a measure of tﬁe elgctrical
conducfivity of the skin, has been assumed to be a component
of the more general OR of humans (Cohen et al., 1971). Cog—
sistent with predictions, administration of Ritalin accor-
ding to the titrat;oﬁ method resulted in significantly faster
reaction times, }ess variability in performanc;, and fewer
impulsive motor fesponses for hyperkinetic children in a de-
layed react}on time experiment, than placebo. ’Basal skin con-
ductance levels were found to increase for subjects receiving
Ritalin, thus suggesting an érousal effect for autonomic func-
tioning. Hdwever,'contrary to expectations, there was, no dif-
ference betwee? Ritalin and plaéebo on‘either the amplitude

of the OR to tﬁe}first signal stimulus, or on the rates of
habituation of -the OR to siéhal and rfion signal stimuli. Co-
hen et al. reasoned that the initially large increase in ba-
sal skin conductaﬁce level decreased the likelihood that a

significant increase in OR to novel stimuli would occur.

Barkley (1977) has referred to the.equivocal findings which -
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have accfued from the large number of studies researching
physiological effects of stimulant medication; there seems
"to be great_diffioulty in defining the functioning of the
central nervous system from unstable peripheral indices.

In summary, the evidence from both clinical and labora-
tory studies suggests that Ritalin tends to promote a more
re%lective, controlled cognitive style within hyperkinetic
children; which is typically absent in the non-medicated
.state.‘ The increased ability to focus attention on thé rele-
vant aspects of a problem, after the administratinn of Ritalin
has been demonstrated for both p;eschool as well as school-
age h?perkinetic youngsters. Although Ritalin tends to im~
prove the h?perkinetic child's performance on a variety of
measures such as psychometric tests, learning tasks, and
perceptual-motor problems, the beneficial effects of medication
are thought to be due to the more rudimentary facilitation
of attentional processes. The most consistent improvements
in attention due to Ritalin have been cbserved in studies
which employ tasks which require sustained attention for rel-
atively long periocds of time (ten to fifteen minutes), ang
which are free from the confounding influégke of complex
learning, memory, or motor coordination requirements. Despite
the demonstration of improved attention on such tasks follow-
ing the administration of Ritalin, there has been meagre suc-
éess in docﬁmenting consisﬁegt and parallel changés in meas-

ures of peripheral physiological responses of the autonomic

-
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nervous system. However, it has been argued that cﬁanggs in
functioning of the central nérvous gystem rarely correspond

in any simple way to flucﬁuations of autonomic react}yé%y‘ at
1éast as observed by the relatively crude methodology thus

far employed by science. The laboratory measures then, con-
firm the earlier clinical reports that the Ritélin—responsive
youngster demonstrates increased reflectivity, attention span,
and impulse control, and decreased aétivity level, when receiv-

ing active medication as compared to placebo.

Dosage level, If, as Kinsbourng et al. (1977) suggest,
Ritalin serves to "normalize" the behaviour of hyperkinetic
youngsters, we should expect to receive confirmation of such
beneficial action from several quarterg. including the labora-
tory, home, and school environments. Unfortuﬂately, glchal

improvement of function has been rarely observed (Riddle &
Rapoport, 1976). Weiss (1975) has remarked:

...we have the rather paradoxical result that

(M) ethylphenidate continues to be symptomatic-

ally effective while not having influenced such

basic aspects of measurements of emotional ad-

Justment, delinquency, number of grades failed,
and so on (p. 222).

[ ]

Rie et‘al. (1976}, in the same vein, observed that while sev~
eral psycheological tests and teachers' ratings of classroom
behaviours reflected improved performance for children given
individually-titrated doses of Ritalin, measurement of achiev-

ement on typical academic tasks reYdgled no such beneficial

effects of medication. Although the authors felt that



medication was not the pénacea for hypérkinesis and thus f
other treatments might be in order, Sfrague and Sleator

(1975) have suggested that the dosage specificity of Ritalin
for certqin target behaviours may exélain the failure of
Ritalin tb lead to global imprqvement of disparate functions,
Initially using low doses of Ritalin (.25 mg/kg and .35 mg/kg),
Sﬁrague and Sleator obserﬁed that both children's perfgrmance
on a laboratory learning task as well as téachers' ratings of
their classroom behaviour improved, with no differential ef-
feét of dosaée level apparent for the two measures. However,
these investigators have hypothesized {(1975), and later demon-
strated (1977}, that performanée on cognitive tasks within the
1aboratory-weré selectively enhanced by relatively small doé—
age levels of Ritalin (.3 mg/kg) wherea; larger doses (1.0 mg/
kg) impaired learning performance. While both levels of ac-
tive medication led to improvements of classroom behaviours,
as reflected in teacheﬁs' ratings, optimal facilitation occur-
red at the higher dosage condition. Side effect§ were obger—
ved to increase dramatically with dosage level and toifeach
deleterious levels at approximaiely the same ‘dosage level as
that used for optimal social improvement (see Figurg 1). In
commenting regarding dosage effects Kinsbourne et al. (1977)
have suggested on the basis of their cliniec data that impair-
ment of learning preéedes deterioration of the émotionél and
physical well-being of the child, as dosage increases. These

larger doses reflect the amounts often reached using the
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cliniecal titration procedure, which depends on reports of '
parents or teacpers regarding social behaviours., Gittleman-
Klein and Klein (19%5) reborted that following a titration
procedure for the administraticdn of Ritalin, general behav-
ioural improvement was observed at echool with no increased
BErformance on measures of cogritiye functiooing. Similarly,
Schliefer et al. (1975) observed thHAt after ﬁreschoolers had
been given Ritalin, using mothers' reports as the basis Ffor
the titration procedsre behavioural imQrovements were noted
at home as well as for 5 task which measufed reflectivity,
however, there seemed to be no improvement on objective meas-
ures of specific b®haviours in the ngysery'school. The con-
clusion to be taken from these studfes is that.drug response
is highly related to dosage level. [ ThHe lmpllcatlon of this
conclusion is that clinicians must decide a Eriori»which be-
haviours are to he %pecified for change.

A %econd confoeunding issue with regard to administration

. :

of medication, the deﬁermination of’beneficial effects, and
the regulatlpn of effectlve clinical dosage,pertalns to the
staéz-dependent effect first noted by Overton (1964) '-Overf
fon discovered that administration of Sodium Pentobarbital,
‘a sedative, suppresspd a prev10usly learned response 1n fats.
Rats were shown, however, to suffer- less memory 1oss if lear-
ning and recall were conducted’ unde; similar rather than dif-

-

ferent drug states. Further, the amount.of learning that was
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transferred from éne state to another was inversely correlated
with the ;i@e_of the dose given.‘ Swanson and Kinsbourne (19?6)
had deté;;inéd that stimulant_medicationé such as Ritalin,
owing to their facilitation of léarning in h?perkinetic chil-
dren, should show similar but positive state-depengdent effecfs.
Consistent with their hypothesis, Swansén and Kinsbourne demon-
strated that when a “therapeutic dose" of Ritalin was admini—
stered:_;;;te-depe;dent facilitation of learning was observed
for hyperkinetic children. - That is, relearning on a PAL task
was facilitated when children were givén the same‘drug that
was administered during initial learning; the effect was
demonstratéd for both placebo and Ritalin conditions: Impair-
ment'éf relearning- occurred when the drug state was altered
from that of the initial learning condition: placebo during
acquisition followed by Ritalin during relearning, or conver-
sely, Ritalin during acquisition followed by placebo for re-
learning. .

The finding that Ritalin produced state-dependent learn-
ing in hyperkinetic youngsters, combined with the implicaéion
from Overton's work that the stafe~dependent-learning effect
is dependent on dosage level, ccntains important implications
for the clinical adminiséfation of medication. For example,-

'
the sugqgstion that "drug holi§ays“ be given during the summer
months,. or whenever the pbild is cut of school, such as on the
weekends ‘or at night (Katz et al., 1975; Safer & Allen, 1975;

<

Stewart & 0Olds, 1973) fails to account for the disruptive’

' ' >
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eéfect thg;/such well-intentionea breaks in the medication
schedule may have on the continuity of learning for the
hYperkinetic éﬁild. A lesser problem is related to the short-
term action ¢f Ritalin in the body. Optimal enhancement of
learning occursléithin a few hours, with a decline in effect)
occurring rapidly within the next two hours (Kinsbourne et al.,
1977). Thus, unless thé child iéJaedicated frequently during
the day to insure continuous optimal blood levels of the drug,
there will occur parailel fluctuations in the extent to which
state-dependent learning is operative. That is, the amount
that a child will initially learn and later recall will dep-
end upon the similarity of drug statés bccurriﬁg across the
two situations. Training in problem-solving carried out at
home by the mother when the chilfl is not medicated will not

be expected ﬁo optimally influence his. performance in school
the next day under medication cbnditioﬁs. This dilemma will
only be resolveah;hen Ritalin or some other medication is
available in spansule form, which will insure the gradual
~release of medication into the bloodstreqm over a long ﬁer—

iod of time. C Y/

s

" Statement of the Problem I

\
Ritalin, a CNS stimplant medication, has formed the

cornerstone in the treatment of hyperkinetic children due

‘to its reported reduction of hypefactive (Sprague & Sleator,

1970) , impulsive (Campbell et al., 1971; Sykes et al., 1971),
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and inattentive behaviours (Knights & Hinton, 1970; Sykes et

al., 1971); and as a fesult,-improvement of learning pefform-

.ance (Sprague & Sleator; 1975, 1977; Swanson & Kinsbourﬁe.

1976) and the quality of interpersonal interactions ( Humphries
et al., 1978; Sprague & S%eator, 1970) . However, some reéear—
chers have observed that Ritalin does not uniformly 5enéfit
the varied.behavioural deficits of hyperkinetic children at
the same dosage level (Sprague & Sleator, 1975, 1977).

The work of Sprague and Sleator, By investigating the
dose-response relationships for two distinct target behaviours,
illuminated a major error in clinical methodology: Ritalin
is initially prescribed to aid the hyperkinetic child in foc-
using his attention and hence improve learning‘berformance;
howevgr, later alterations of dosage le;él are made coﬁtingf
ent upon parental or school ratings of improvement in social
functioning, rathef than learning performance. Sprague and

Sleator demonstrated that teachers' ratings of classroom be-

haviour shaw optimal improvement at high dosage levels which

produce deterioration in learning relative to placebo condi-

tions. Learning performance though, shows significant im-
’
provement under relatively low dosage levels of Ritalin.

The present study is a response to Sprague and Sleator's
call for further systematic evaluations of the dosage speéi-
ficity of Ritalin for various target behaviours. Attention
functioning on a continuous performance task; parental rat-

ings of child symptomatology; and the gquality of the mother-
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child interaction were chosen as target variables.

. The inclusion of attentjon functiening as a target be-
hav1our was prompted by two observations: - a dysfunction of
attentlon brocesses has been posited as the primary impair-
ment in hyperklnesls (Douglas 1972, 1975); and improvement
in 1earn1ng rPerformance for chlldren receiving thalln has
often been attributed to improved functioning in the area of

attention (Swanson & Kinsbourne, 1978) .

While teachers are commonly asked to evaluate a child's

' progress on medication (Sprague & Sleator 1970), it is oftee

the report. of the parent regarding the chlld's social adjust-

ment that is employed by the clinician An arriving at. the dec-
. 1510n to alter the medication. Thus, a comparison of the

ﬂ\Ns\\\gggsrresponse relationships between dosage level of thalln

and the performance on an attention task versus parental

(maternal) ratings of social adjustment would be of relevance

to clinicians.

Related to the maternail evaluation of the child's be-
haviour is the nature of the mother—ipild interaction. Dis-
turbance in this area of relatiohship fuhctioning often pro-.

3
vides the initiative’ for the referral of the hyperkinetic
child to the clinician (Mllllchap, 1975). Since the quallty
of the mother-chiigd interaction has been shown to be respons-
ive to alteration of medication (Bumphrles et al. 1978),

this third target variable has been included in this proposed

investigation of dose-response relationships1of Ritalin for
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the hyperkinetig child.-
N’

Sprague and Sleator (1975) have suggestedsa cross-over
aesign inéﬁhe investigation of drug-response re
in children; a repeated measures design has been employed @
in the current study. Each child-serves as his own controi'
for the administration of high and low dosage levels of s
.Ritalin as well as placebo. Although past studies of drug
_responsiveness in children have‘been conducted after several
days.qr weeks of drug administration, recent evidence with
Ritalin has demonstrated sighificaﬁt behavioural change evi-
dent after an aeﬁte administretion of one tablet {Humphries
et al., 1978; Swanson & Kinsﬁoﬁrﬁé, 1976). The present study

. £
"was thus able to accumulate data for each subject on the

three consecutive days of the testing programme.

Hypotheses

There'is much experlmental evidence to suggest that an
impairment in-selective attention is the primary behav10ural
;deficit in hyperkinetic children (Douglas, 1972, £?75:
Knights & Hinton, 1970; Swanson ‘& Kinsbourne, 1976). These
children typically\fail to attend to the relevant'stimulus
characteristics in a given problem situation.  While at times
the hyperkinetic child maf.fail to respond to task demands)
and 1nstead amuse himself with non relevant aspects of his
environment {Douglas, 1972), his performance may also be
characterized by excessive, impulsive,K responding (Campbeli et
N

\.
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al., 1971; Sykes et al.i 1971). Given the requirement to
resbbnd by button pushes-to visually-presented  stimuli, which
appear at unexpected rates, we would expect the hyperkinetic
child's performance to be characterizgd'by lapses in atteﬁtion,
or failure to attend'and impulsive or éxces§ive rgsponding.
Improvement in learning and problem-solving in hyperkinetic_
children who have been given Ritali; has usually been attfibu—
ted to facilitation of atteptiOnal processes (Sprague &
S1eator, 1970; Swanson & Kinsbourne, 1976; Sykes et al., 1971).
From the work of Sprague ané Sleator (1975, 1977), it is‘pre~
sumed:that performance on an attention task would be facili—
tated by a 1ow‘dosage level of Ritalin. Thus, it would be
expected that on the measure of attention employed in this
study that:

1. (a) the number of target and non target stimuli

correctly identified will be significantly greater

at the low dosage level of Ritalin, relative. to

placebo; but a significant decrease in the accuracy

of this discrimination will be observed at the

‘higher dosage level, relative to both placebo and

low dosage conditions.

Error scores have been shown to be signific;ntly highér
for hyperkinetic children than controls in response'fo a
selective atténtion task-(Zambelli et al., 1971): errors of
commigsion, which indicate addi;ional responses, are a meas-
ure of impulsive responding; while errofs of oﬁission,‘which
denote'a fa;iuré to regpond to a stimulus, are suggestive of
é lapse in attention.
Cox, | -

o
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dose-response relationship described by Sprague and Sleator
(1975, 1977) for learning performance, (@ suggested indice of
dttention), it would be expected that on the measure of atten-

a

tion employed in this study that:

1. (b) errors of commission and omission will
be significantly reduced at the low dosage’
level of Ritalin, relative to placebo; but a
significant increase in both types of errors
will be observed at the higher dosage level,
relative to both, placebo and low dosage con-
ditions. ‘

v
Campbell (1975) has observed that relative to the inter-
action‘of learning disabled an@ normal control children with -
their respective motﬁers, thebrelationship of hyperkinetic
youngsters and their mothers was characterized by greater
matern?l control. That is, as compared to controls, mothers
‘of hyperkinetic children tended to respond‘to their child's
diffI;ﬁity with impulse control and inattentiveness by offer-
ing more comments of encouragement and explicit direction as
well as greaﬁbr criticism and instructions to control the
child's faulty problem-solving. Humphries et al., (1978),
" employing a }ess intricate coding sYstem fof interacticn,
copfirmed C;mpbell's observation that control and directive-
ness were characteristic of the interaction between the
hyperkinetic child and his mother. However, when the child
- was given Ritaiin, as compared to placgbp, his behaviour be-
‘;ame less impulsive and inattentive wz:¥ the result that his

mother's behaviour altered in a complementary fashion., For
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example, as the child took more of an active interest in dir-
bcting task performance, and was generally more positivg in
his gomments, the mother assumed a legs directive and more
positiQe'stance. The parallel coding categories offered by
Humphries et al., (1978) provide for a more systematic and
unbiased view of the mother-child interaction than Campbell's
(1975j code to the extent that both participants could conceiv-
ably engage in similar behaviour despite their difference in
.status and developmental éfage. Hdwever, the schema of Humph-
ries et al. requires expansion'to include greater emphasis on
the impulsive tendencies of the hyperkinetic child (Campbell
et'al:, 1971; éykes et.al., 1971) which were recognized in

the more elaborate coding of Campbell (1975). Thus, the pres-
ent interaction schema would include recognitionlgf bothioff—_
task behaviours as well as impulse~control suggestions in- ad-
ai;ion to cooperafive explanatory comments, directions, praise,
and criticism. The measures of mother—-child interéctiod, fal-
ling within- the domain of social behaviour, would be expected
to conform to the dosg—réspbnse rélationship described by
Sprague and Sleator (1975, 1977). Thus, as dosage' level in-
creased from placebo, to low, and finally to the high dosage
level of Ritalin, it would be assumed that the mother would
relinquisﬁ her dirdctiveness' and negativism.as the son assum-

‘ed greater 'control of the task. That is:

2. (a) in interaction with their hyperkinetic
child, the mother will offer significantly
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fewer impulse-control suggestions, direction,
criticism, and off-task comments, but more
explanation and praise under the low dosage

.level of Ritalin, relative to placebo. Fur- .

i . ther, these changes in maternal behaviour o

will be significantly enhanced in the same

directicn under the high dosage level of .
Ritalin, relative to the low dosage condition.

*

Also:

2. () in interaction with their mother, the

hyperkinetic child will offer significantly

more! impulse-control suggestions, direction,

explanation, and praise, but, less criticism

and off-task comments under the low dosage SN

level of Ritalin, relative to placebo. Fur-

ther, these'changes in the child's behaviour

will be significantly enhanced in the same

direction under the high dosege\level of

Ritalin, relative to the low dosage condition.

Conners (1973) has demonstrated the utility of both
parent and teacher-scored symptom rating scales in reflectihg
the beneficial effects of Ritalin for hyperkinetic youngsters.
Although there are differences in the way in which parents
and teachers view the same child (Schliefer et al., 1975),
it‘would be'reasonable to expect that the dose-response re-
lationship observed by Sprague and Sleator. (1975, 1977) for
teacher-rated social adjustment of hyperkinetic children
given Ritalin would hold for parental ratings of similar tar-
get behaviours employed .in this study. Thus:

3. a mother's rating of her hyperkinetic

child's social behaviour will indicate sig-

nificant improvement under the low dosage
condition of Ritalin, relative to placebo;

1
wit
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and further, will display significant im-
provement under the high dosage condition,
relative to both low dosage and placebo
conditions,



CHAPTER II

METHOD
Subjects

In order to secure a sufficient number of subjects for

~study without waiting for new referrals to accumulate, two
successive years (1976-1977) of out-patierit charts at the
Community Psychiatric Hospital (CPH} in Guelph were initially
reviewed. When the rquired number of subjects was not obtain-
ed following further screening described below, the first six
months of 1978 were also reviewed.. The CPH serves a combined
urban and rural catchment populat;on of approximately one hun-
. dred and fifty'thousand people, covering two counties of mid-
southern Ontario,

Criteria for initial selectioﬁ stipulated: 1) males be-
tween six years, zero months and twelve years, eleven months:
2) presenting problems include mention of hyperactivity and
or attention difficulties, both at home and school; 3) a diag-
nosis of hyperkinesis without evidence of psychesis, mental
retﬁrdafion, or organic brain syndrome} and 4) n?Jmentién af
prescribed psychoactive medication with the exception of

Ritalin.

The parents of children selected by initial screening

59 {
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procedures received a letter explaining the intent and ration-
ale for the study (Appendix Af. A telephone contact follow—
ed the letter by a few days in order to establish the famil-
y's willingness to participate in the study as well as to
determine that the child fulfilled the fifth pre-condition:
that he was currently receiving and responding favourably to
Ritalin.

A parent-child interview at the clinic prior to the
study served several'functions: an abbreviated Wechsler
Intelligence’ Scale for Children (Glasser & Zimmerman, 1967)
and the Bender Gestalt were administeréd5 if there was'no
indication that tﬁfse tests had begn giQen to thé child with-
in the last two years; each child was weighed to determine
dosage ratios for medication; and, each pa?enf was given the
rationale and structure of the étudy as'well as the opportun—
ity to ask perﬁinént guestions prior to signing the release/
consent form (Appendix B). The mother was informed that a
token payment of $6.00 would be provided on the first day of
testing to help defray transportation expenses. Mothers were
given three copies of the Conners rating scale for parents
(Appendix C) with instructions to complete one form at the
5 7o be ellglble for the experiment, each child must not ob-
tain a prorated Full Scale IQ < B0 (the sum of scores obtained
on the Information, Comprehension, Arithmetic, Picture Arran-
gement, and Object Assembly subscales, multiplied by two), °
nor a Koppitz score on the Bender Gestalt greater than that

indicated as within normal limits for his age group (Koppitz,
©1963) .
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end of each medication period, on each of the three consecu-
tive days of testing, and to‘return them to the clinic in'a
pre-addressed envelope. The schedule of testing as well as
the pick-up date for the medication was arranged at this
time. Recruitment and testing were completed during summer
vacakion, thereby eliminating difficulties for individual
subjects in missing school. Family physicians were notified
by mail of thé design and intent of the study (Appendix D) ;
their questions and input were encouraged. Feedback was pro-
vided to the physicians by mail at the conclusion of the
study; also, each parent was contacted by telephone for feed-
back purposes aé @E}a,as to obtain additional comments regar-

P
ding their participation in the project.

Twelve males (Appendix E) ranging in age from 88 to
152 months were selected to participate in this experiment
with their mothers (mean age of children = 121.6 months;
standard deviation = 20.3 months). Median grade placement
in school was 4, with Subjects ranging from grade 1 to grade
7. One third of the subjécts had never failed a grade, while
the remainder had failed one or more times. Body weight var-
ied from 23.6 kg to 41.8 kg (mean body weight = 31.1 kg; stan-
dard deviation = 6.3 kg). As stipulated, noc boy received an
IQ score less than 80 (mean IQ = 97; standard deviation = 10.1). ™
The Hollingshead and Redlich index of social class (1958) de-

termined that the three lowest classes were represented in ¢

the present, sample (median social classqiating = 4), ‘ @

-
- i-.*-. ) . -
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Apparatus and Materials

A spacious playroom (6.6 metres x 9.8 metres) was utili-
zed for bqtﬁ experimental tasks (see Appendix Ff. No attempt
was made to conceal various play materialg which were locatad

. m
about the room, including a hobby horse, sand box, blackboard,
and toy chest. One corner of the room was se£ aside for the
vattention task; the video.tape recorder and pen recorder were
placed in an adjacent observatioﬁ room which provided conven-
ient access by the experimenter for regulation of the equip-
ment at the begihning and end of the experimental session.
However, the experimenter Qemained séated behind the subject
in the experimental }oém during the attention task. Parent
and child were required to sit sid;rby¥s;de at a hexagonal
table during ;;E\anc{al interactibn taski« For observational
purposes, this table was lccated immedia;elﬁ in front of a
one-~-way mirror; the experimenter observedkéhe interaction
through the window, while a Sony portable tapeJ}ecorder, con-
cealed behind a screen in the centre of the room, recorded

the verbal interaction. \\

Attention task. A vigilance task, which is especially

sensitive .to the attention defiéit in hyperkinetic youngsters
(Sykéé et al., 1971) requires é subjéct to respond to an ex-
périmenter;paced stimulus array by correctly identifying a
pre-determined signal stiﬁulus from irrelevant stimuli. A

novel simulation of a radar-detection task was created to
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combat the reported bore%ﬂﬁwof the typical, cong&nuous per-
formance taskﬂ(Copners, 1975). A realisticigoundtrack of
air-traffic controilers' flight talk, prepared by the sound
crew of a local radio station, was piped in through the speakj
er of the Concord, black and white, video tape monitor. Chil-

dren were required to attend to a 17 minute, video-taped "ra-

dar-detection" task, and to signal the presence of "Aircraft"

on their video screen with the use of two telegraph keys - :5

which were placed before them on the table (Appendix G). The
subjects were seated at a table approximatély 1 metre from
the video monitor; and the room was darkened during the pres-
entation. )

-The video tape consisted of tachistoscopic presentations
(1/8 second)'of a 16 dot matrix (Appendix H) which appeared
every 3, 5, or 7 seconds. The "No Rircraft" matrices were
creatéd by taking slide photogfaphéé of 16 circular dots,
drawn with black India ink on white bond paper 1i/4 inch diam-
éter; 3/4 inch centres). Fifty per cent of the 192 stimulus
presentations consisfed of an "Aircraft Present" stimulus:
target matrices consisted of a similar 16 dot array, except
that one of the d6£s was larger than the remainder ﬁ3/8 inch

*

diameter) . The‘positibn of the larger dot, the interstimulus

6 slide photographs were taken using Kodak Kodalith "Ortho 3",
35 mm film with a Nikon Cameron macro lens. Two overhead
photographic flood lights, adjusted to 45 degrees, illuminated
the two dimengional stimulus array such that negligible shad-
ow was detected using a standard light meter. ’

r

J
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in¥erval, and the order of appearance of target and noé—target
stimuli within the 17 minute sequence, were completely rando-
mized. A Kodak barousel projecto;, fitted with a tachisto-
scope and a random access slide presentation device (model
960), was employed to display the slides. The presentation
was then recorded using a Secny 3/4 inch, colour video system.
A later editing transcribed the presentation for use.with the
cliniec's 1/2 inch Concord video tape recorder and monitor.
Subjects responded to the video presentation by préssing
the "Aircraft Present" key whenever a target stimulus appeared,
or ﬁhé "No Aircraft" key whenever a non-target flashed on the
screen. Identification onthe buttons was accomplished by
means of an appropffhte line drawing on a 2 inch by 2 inch,
white card affixed opposite each bﬁtton: an ajrcraft beside
the "Aircraft Present" key and a plain black space beside
the "No Aircraft" key. The response keys were connected to
a six-channel, Campden pen recorder which, moving a paper
tape at the speed of 3 1/2 inches per minute, kept a record ..
of all responses emitted by the subject even in the absence
of a stimulus. The experimenter operated a third key connec-
ted to the pen recorder in order 'to désignate the-beginning
~of the series for later scoring. The vigilance task yielded
three scofes for analysis including: an accuracy score (num-
ber of signal and non—signal stimuli correctly identified):
an error of omission score (the number of failures to re;pond

in the presence of a stimulus); and an error of commission
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score (the number of responses given in excess of one per
stimulus presentation}. If more than two responses were
a . -

given to'any‘s;ngle stimulus presentation, the following
rules applied: 1) if all responses were correct, then one
response was scored as correct and the ;emaining resfonses
were scored as errors of commission; 2) if at least one res-
ponse was correct, then it would be scored as such, with re-
éaining responses scored as efrors of commission; and 3y if

all responses were incorrect, th&n one response would be
. L4

scored incorrect with the izz} listed“as‘errors of commission.

Social inte?action ﬁ'Jk. The verballinteractioh of the
hyperkinetic child and his mother has been shown-to be dis-
tingu;shaﬁle ézom that of normal controls on a number of dim-
ensiong (Campﬁell, 1975; Campbell et al., 1977b). The block
design and anagram tasks employed by Campbell, however, cgnq
tain not only a social element but also an achievement aspecf
since subjects were required to solve a problem either alcne
or with mother acting as ionsultant. Humphries et al. (1578)
introduced an "Etch-a-Sketch" maze task which, although %yé??
an achievement-oriented game, involved the mother and child

: .
in a more cooperativé venture., Only slight modification of
the ‘task for the present study was necessary to allow for
potentially more expansive and life-like interaction between
mother and child. The "Etch-a-Sketch", a two-handled mechan-

ical drawing toy which is available in most department stores,

. . ; Nz
produces a thin li\e drawing on a-translucent screen when the
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left (horizontal) and right'(vertical) knobs are turned.

While difficult a£ firgt, and requiring much verbal interac-

tion, two persons oan cooperatively create a desigﬁ using

only one knob each. -

The verbal interaction which developed betﬁeen mother
and child when they were left to "create so;;thing“, was re-
corded on a Sonyrtape recorder for later scoriné. They were
informeé by the experiﬁenter that ten minutes woul§ be the
length of their task and that he would return at the end‘of'
that time. :Categories for'scoring the observations consisted
of an amalgamténd eﬁtension of the schemas developed by Camp-
bell (1975), Campbell et.al: (1977b), and Humphries et al.
(1978). See Appendik I for a more complete explicaticon of the
categories which are briefly presented below-as Well_as the
det;ils cf the training given to-the two bl%nd, independent
raters who coded the. interaction. Reliability ratings,'deter—
mined by calculating the percentage of agreement between the
raters, is provided in parentheses'for each of the coding
categdries:

. 1. Direction: a statement which providgs spécific ~N
guidance to the other participant regarding task
completion {maternal = 95 %; filial = 94 %).

" 2. Explanation: a statement which provides or
requests- information regarding the operation of

the drawing device, the nature of the task, or

the intentions of either participant (maternal

=84 %; filial = 89 %).

3. Praise: 4% statement which conveys approval
or positive fecedback regarding the task-related

o
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performance of the other participant (maternal
= 85 %; filial = 92 %).

4. Criticism: "a statement which conveys dis-
approval or negative feedback regarding the
task-related performance of the.other partici-
pant (maternal = 84 %; filial = 82 %).

5. Impulse-control: a statement which focuses
on the correction of the other participant's
faulty task performance by suggesting greater
or less -attention, motor control, interest,
manners, etc. (maternal = 85 %:; filial = 90 %).

6. Off-task: statements which clearly relate
to non-~task activities and events (maternal =
98 %; filial = 95 %}.

Parent ratings. A ninety-three-item parent gmestion-

naire {Appendix C) has been employed in the evaiﬁgtibn of

the efficacy of stimulant med%cation with children (Conners,
1975).  Ten of these items have been shown to be especially
responsive to the effectg of éNS étimulant mediéation {Conners,
1973). In the preseﬁt étu?y, parents were requested to rate
their child's behaviéur for each of the ninety-three items

at the end of each six to eight hour, daily medication per-
iod. Laﬁer écqring assigned values from 0 to 3 accordiﬁg to
the severity of the symbtomrEAting: higher values Qere as-
signed to less adaptive f;nctioning. A total distﬁrbéhéé
rating as well és a subscale scoré for the medication—

sensitive items were produced.

Procedure

-

Preparation of medication. A hospital pharmacist was
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supplred with the weight and name of each chlld as well as a

-

table of admlnlstratlon Sequences for the three drug condi-
" tions: placebo; thalln; 3 mg/kg; and thalln 1.0 mg/kg. CT
The administration sequences for drug condltlons werc. com-
pletely counterbalanced with the aid of a Lat;n Square pro-
cedure (Winer, 1971) and are shoun in Appendik J- Individual
“drug preparations were obtalned by crushlng 10 mg tablets of
-active medlcatlon and or placebo, and placing the powder 1ni
‘81de an opague gelatln capsule. The mg/kg drug ratios were
accurate to within 2.5 mg. For consistency, the same number
of tablets were-placed within each capsule,'regardless of dos-
age strength Thag\be if a chlld's hlgher dose of Ritalin
requlred thfee—lo mg tablets, and thé lower dose only one
>tab1et then two addltlonal placebo tablets would also be
crushed and placed within the same capsule as‘the one tablet
ot Ritalin.. The approprlate dally medlcatlons were placed
'wrthln clearly labelled contalners Wthh directed the parent
to administer medication "A" on the first day, medlcatlon "B" .
. on the second day, and medlcatlon "C" on the third day. All

medlcatlons were taken one half hour before breakfast‘ and

one hour before testing at the cllnlc

Slnce children in thlS study werc already taklng medica-

tion, .no breaP 1n thelr current regime was planned, except
that on the three test days, only the experlmental medication
© _.was administered. Several sources suggest that there is no

apprec1able accumulation of thalln w1th1n the body from one’

k]

L .

L]

N
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administration to the next (Katz et al., 1975; Kinshourne et

al., 1977). -— -

"~

Laboratory testing. Each child was seen at the clinic

at the same time on each of the three anseCUtive test days,
approximately one hour after administration of medicationbby .
fhe pgrent\gt home. Uébn arrival at ?be clinic, the child
Qas ascorted-info the playroom and askéd to sit at a desk up-

" on which were located the two telegraph keys (Appendix G).

-

(/) A television monitor was located directly in front of the
child at a distancd of one metre. Once the child-was seated

the follbwing instructicns were given: .

For the next little while, you will be able to
try out the job of air-traffic controller. 1I'm
. sure you have scen movies on t.v. that show how
s men have tec watch the radar for enemy airplanes.
Your 7job will be to listen to what goes on and
to look at this t.v. set to find out when an
airplane is overhead (the two-minute demonstration
segment of the video tape will then be started).
As you can see, sometimes you will see a bunch
of dots that are all the same size (pointing to
the monitor}. That means that there is no air-
craft present and so you will have to signal the
men in our planes by pressing this "No Aircraft",
N button. But at other times, you will notice
" that one of the dots.on the sc¢reen is larger
than the regt (again pointing to the monitor) and
then you will know that an airplane is coming.
You will then have to press, this "Aircraft Pres-
ent" button. HNow you try it. Do you understand
how it all works? Fine. I"1l1l turn the lights
back .on when you are all done. (Further explan-
ation was provided as necded). ’

After turning out the lights, the seventeen minute

video éeqhence was then iﬁitiatcd by the experimenter. For

.._,
B 3
.
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the remainder of the attention task, the experimenter remain-
ed seateq approximately three metres behind the child. Attem-
bts by tpe,child to leave his seat were responded to by the
experimenter with the verbal direction: "Please stay seated
[ ; i

until the lights come on". The first direct guestion was ans-
wered and was followed by the direction: "I cannot answer
any more of your questions until the lights are turned on
again". Further questions were ignored,

At the termlnatlon of the tape, the.child was asked to
esgort hlS mother into the playroom from the waiting room.
- The tape recorder was started before the subject returned.
The child and his mother were asked to sit side- -by-side at
the table in the p081t30ns indicated by the labels below the
two knobs . on the "Etch-a-Sketeh": ' "mother" and "son". The
. position Sﬁ. rent and child was counterbalanced acrbss sub-
jects, but mai tained within subjects for all three testing
sessions. The\following instructions were givens

As you can see, tHe name of this game is "Etch-

a-Sketch". Each of you will have your own knob

‘to tu;p Use the hand that you write with (the

experimenter demonstrated the function of each

knob). For the next ten minutes I wowld like

the two of you, using your own knobs, to create

something together. I will return at the end

of ten winutes to see how you're getting-along,

Do you have any' questions? : '

After anSwering all questions, the experlmenter left

the - experlmental reoom to take his position in the observatlon'

room behind the one-way mirror.

.k,j
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Identical procedures were followed for subsequent test
days with the exception that instrucfions to subjects were
modified to take into account their familiarity with the

tasks.

-

Statistical Analysis of Results

Since Ritalin is knowh to effect individuals different-
ially (Sprague & Sleator, 1975, 1977), a répeated»measurec
design was employed, using each subject as his own control
for all three drug-dosage conditicns. In order to ccntrol
for the confoundiné of dosage level with testing order, a
Latin sqguare design with repeated measures (plan 8, Winer,
1971, p. 723) was adopted. Two different Latin squares were
selected to determine the order of administration of the
three drug conditions for the twelve subjects;. two Subjects
were randomly a551gned to each row of the two Squares. Bet-
'ween subject varlatlon was attrlbuted to drug level and:or-
der of admlnlstratlon. Separate analyses of variance were
conducted for each_of the three scores derived from the a%teu—
tion task: accuracy; errors of omission; and errors of com=-
.mission. Further separate analyses were conducted for each

— A}
of the categorles of verbal interaction obtained on the meas-

. . '
" ure of mother-child social behaviour as well as the two meas-

. .
ures‘of parent ratings. A pos#eriori comparisons of means for

all significant F tests were conducted follow1ng the proced-

ure outllned by Winer (1971} for the Tukcy (a) test.



"..:.i

~J

“
n
A } .
il
.

CHAPTER III

b

RESULTS

The design of this experlment rpermitted the obser-
vatlon of each Subject under the three dosage condltlons
(placebo, Ritalin .3 mg/kg, and Ritalin 1.0 mg/]g) for
seventeen dependent measures. Thus, ghe effect of medi-
cation could be discerned for every spbject.by>refereﬁce to
rperformance on the‘three attention task scores, twelve cate-
gories of parént—chiid verbal interaction, and two Qarieties
of parent ratings of child behaviours. The means and stan—-
dard deviations for eacﬁmvariabie under the three medication
conditions are shown:in Tablq 1. :

For-clarity, each of the seventeen dependent varl-
ables are examined sequentlally below A separate analysis
of varlance, employlng a Latin square design with repeated
measures (plan 8, Winer, 1971, p. 723) was used to examine
drug effects for each dependent measure. Following the
example of Sprégue and Sleator (1975), descriptive data on
individuals' responses to medication are also provided.

That is, since.gréup statistics often mask fluctuations in
the responsés of indiv%dudls. the percentage of subjécts who

: . |
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73

MEANS AND STANDARD DEVIATIONSQFOR ALL DEPENDENT MEAQURES

UNDER EACH MEDICATION CONDITION

Placebo

-,// High

Loyy/p\\
Dependent Measure M SD g -V SD M SD
Attent. Correct 143.67 36.54 | 158.08 24.44 |157.50 28.88
_Attent. Omission 26.33 23!22 13.42 19,92 19.67 26.86
Attent. Commission 6.67 8.03 3.83 4.00 3.25 4.62
M's Direction . 37.15 20.11| 31.03 22.80 | 34.60 25.35
'S's Direction 37.37 24,89 | 44.29 26.89 | 36.63 29.61
M's Explanation 36.48 13.22 | 41.48 17.67 | 47.72 26.84
S's Explahation 39.20 24.35 | 37.16 22.74 | 37.59 25.66
M's Praise 0.88 1.16 1.97  2.82 2.23  3.02
$'s Praise 0.58 0.99| 0.28 0.70 0.23 0.41
M's Criticism 4,26 4.15 3.30 2.30 3.21 2.68
S*'s Criticism 1.33  1.64 | 2.83  4.13 1.45 3.82
M's Off-Task 1.1 2.22| 3.76 1i.32 ] o0.18 0.6l
S's Off-Task 3.13  6.10| 5.64 19.23 | 0.30 1.04
M's Impulse Control| 10.93 11.16 4.63  6.74 3.78 ' 2.87
S's iImpulse Control| , 0.18 0.41| 0.29 0.72 0.87 2.1l
. PR
Sub Total Ratings 9.00 6.02 5.25 6.86 3.33 4,12
Total Ratings 31.83 24.43 21.17 18.71

16.83 1858
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responded with peak performance to each of the drug conditions
is presented for each dependent variable. Peak or optimal per-
.formance is defined as the best score achieved according to

hypotheses,

Attention

Eariier it was posited t%;t attention, as measured by
ﬁumber of correct responses, omissions and commissions given
to the 'radar task", would benefit from Ritalin in a non mono-
tonic fashion. That is, while a low dose would proauée super-
ior results to placebo, a high dose would lead to a decrement
in performance relative to placebo. |

3y Correct. Table 2 reve;ls that ;o significant differ-
ences existed in the number of targets éorrectly identified

¢

by subjects across the three mediéation levels (F(2/12) = 2,881
I>>.05).' Ib fact, there was present.a sign}ficant interac-

. tion effect bet¥een the square to which particular subjects
were ;%signed gndAthe day on which testing occﬁrred (F(2/12) =
4,02, p<.05). The dose response {Flationship depicted in
Figure 2‘illustrates that although significant differences
wére not‘present between the three dosage levels, both the

low and high dosages produced a similar degree of improve-
ment of attention relative to the placebo condition. . As
Figure 3 demonstrates, optimal enhancemept'of performance

occurred for only 8.33 % of the subjects under placebo con- .

ditions, while low and high doses of Ritalin optimally
L
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TABLE 2
ANALYSIS OF VARIANCE FOR ATTENTION CORRECT
source ss af Ms F
Square (C) ) 1356.69 1 1356.69  0.77
Groups within C 11839.22 4 2959.81 0.46
Subjects within groups 10599, 50 6 1766.58
- Days (A) 542,17 2 271.09 0.98
Drug level (B) 1598.17 2 799.09 2.88 -
AxC 2225.06 2 1112.53  4.02%
B xC 61.06 2 30.53  0.11
 Residual™ 486.89 4 121.72  0.44
Error . . 3324.00 12 277.00
* p<{ .05
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benefitted 41.67 %and 50.0 % of subjects respectively7.

‘Errors of onmission., Again contrary to predictions,

both }evels of active medication reduced the number of
omitted responses relative to placebo (Figure 4). However,
as Table 3 indicates, the overall relationship obseryed fail-
ed to échieve a level of significance which would permit
further analy;is of drug effect (F(2712) = 1.58, p >t05).

f interest though, Figure 5 shows that only 16.67 % of sub-
5e ts perfdrmed optimally dnder plac?bo conditiqﬁs, whergas
both Iow and high dosage levels of active medication resultf
ed in peak performance for 41.67 % of the subjédts.

-

Errors of commission. No support was gained for the

hypothesis that mediééﬁion affects number of impulsive res-
ponses made by hyperactive subjects (F(2/12) = 2.0, p >.05),
as shown in Tablék 4. /Figure 6 indicates though, that des-

pite the lack of,general drug effect, both low and high
.
levels of Ritalin appear to equally reduce impulsive res-

pondiﬁg felative to placebo. The number of subjects bene-
fitting optimallylat each dosage level is graphically por-
trayed in Figure 7: 16.67 % with placebo, 33.33 % with the

low dose, and 50 % under the high dosage condition.

7'Figure 3 shows the percentage of subjects who attained
their peak performance under each dosage level. When .ties
between two dosage levels occurred for a speciffc subject,
then one half of a subject was counted for each dosage
condition; when a tie occurred across three dosage levels,
then one third of a subject was assigned to each condition.
Failure of totals to add up to 100 % is due to rounding off
errors in calculations of part subjects.



79

50

40 -
)]
@
0
§ .

" 30 +

]
[
o
o] 3
-~
n
e
g 20 "
ol
s
9 .

lq =

0 i - . i ' I

Placebo 0.3 - ‘ ) 1.0 :

ta

. - -Dose Tmg/kg)

-

. Figure 4. Dose respopse curve for Attenézgn Omission
scores.




-~

. v

80
~ ‘ i '
) TABLE 3 o
ANALYSIS OF VARIANCE FdﬁATTENTION OMISSIONS
Source ss (U at MS F
_ T e - =
9 . :
Square (C) 756.25 1 756,25 0.66
Groups within € 4617.56 * 4 1154.39  1.08
Subjects wigtin groupg 1 6441.17° 6 1073.53
Days 500.72 2 250.36  0.79
Drug 1 .1001.39 2 500.70  1.58
A xC 1338.17 2 669.09 2.11
BxcC 54.17° 2 27.09  0.09
Residual 1239,89 4 309. 97 0.98
Error 3804, 33 12 317.03
* pL .05
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j TABLE 4
s
ANALYSIS OF VARIANCE FOR ATTENTION COMMISSIONS
Source ss ae Ms E
Square  (C) / 132.25 . 1 132.25 2.9
Groups within C 178.67 4 44.67 0.85
, Y J—_—
} Subjects within groups 316.50 6 52.75
w ' d
Days (a) 144.67 2 72.34 3.62
Drug level (B) 80.17 2 40.09 2.00
AxcC 78.00 2 39.00 1.95
\
B x C 8.17 2 4.09  0.20
Residual : 20.33 4 5.08 0.25
@ / :
Error .240.00 12 20.00
* p<.05 ) '
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A multiple analysis of variance was performed on the
best combination of attention scores: . no significant rela-
tionships emerged. ’

For individuals, it appears that placebo optimally
beneflts attentlon for a few subjects whereas both low and
high dosage CODdlthnS tend to optimally enhance almost equal
number s for each.of the three attention.measures. However,
contrary to hypotheses, comparison of group responses on the

three scores failed to support a general benefit of medication

for attention in hyperkinetic children.

Mother-Child Interaction

Social behaviour was viewed as being affected by med-
ication differently than attention. That is, while berform—
ance should improve under low medication relative to placebo,
maximum benefit should be observed under high dosage condi-
tions,

Mother's direction. Task-related comments from

mothers tc sons did not vary significan;ly, relative to med-

, lcation condition (F(2/12) = 0.33, p> .05; Table 5). As de-

picted in Figure 8, mothers did offer less direction under
medication than.placebo conditions, however, the high dos-
age level was generally less effectivg than the low. Figure
9 reveals that both the low and high dosage conditions re-—
sulted in optimal responding for 41.67 % of mothers, while

placebo was best for 16.67 %.

.

e e e e e

e



ANALYSIS OF VARIANCE FOR MOTHER'S DIRECTIONS
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TABLE 5

&
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Source Ss af MS _E:/-

Square .(C) 1086.80 1 1086.80 0.99
Groups within C 4401.06 4 1100.27 1.03
Subjects within groups 6387.84 6 1064.64

Days (a) 279.85 2 139.93 - 0.41
Drug level (B) 226.55 2 113.28  0.33
A xC 76.30 2 38.15  0.11
B x C 317.05 2 158.53 0.47
Residual 612.53 4 153.13  0.45
Error 4069.51 12 339.13

* p<.05
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dosage strength of medication did not similarly increase sub-

i
I
;
Son's direction. Figure 10 shows that inereasing - the E
i
1

jects' directiveness in interaction with their mothers; al-
though the low doéz increased sbn's directions slightly,

relative to placebo and high dose conditions. No signifi- ' . %
cant drug effect was observed for sonfé directiveness with . .
hisymother (F(2/12) = 1.43, p >.05; Table 6). An interac-

tion between the day of testing and Latin square assignment

e

was present, though (F (2/12) = 4.41, p'<.0ii;~,Althorgh
there was a failur; to support the hypothesi3 of significant
increase of son;s directions_with increasing strength of
medication, Figure llﬁgs suggestive of a specific drug

effect for individual subjects. That is, while 8.33 .% of

subjects responded with greatest directiveness under placebo,

45.83 % of subjects responded optimally under each of the -

b

active medication conditions:

Mother's‘explanation. Although a rather convincing
trend is depicted in Figure 12, suggesting that mothers'

-
explanations increase with increased strength of medication,

the analysis of variance (Table 7) failed to support a sig-

=2.15, p>.05). On an individual level, there was obser-

nificant difference between the three dosage levels (F(2/12) ’ ¥
' E
i
ved a tendency for medication, particularly the highest {

7 -
dosage level, to optimally benefit the performance of the

greatest number ofrsubjects (Figure 13): 8.33 % for placebo,

33.33 % for the low dosage level, and 58.33 % for the high.

~
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ANALYSIS CF VARIANCE FOR SON'S DIRECTIQNS

/

+# TABLE 6
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Source 88 . o~ gaf MS F
Square (C) 2 1523.60 1 1523.60 0.47
Groups within C '12873.10 - 4 | 3218.28 3.22
Subjects within groups 5995.05 6 999,18
Days (A) 89.44 2 44.72 0.30
-Drug level (B) 429,13 2 214.57 1.43
A x-C 1322.43 2 661.22 4.41%*
B xC 225.29 2 112.65 0.75
Residual 586. 24 4 146,56  0.98
?Error N 1798.14 12 149.85
I
* p<.05 |

\

.
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3 TABLE 7
| . )
‘; ANALYSIS OF VARIANCE FOR MOTHER'S .EXPLANATIONS
| Source ] ‘ag S ‘' F -
Square (C) 652.80 1. 652.80 , 0.47
Groups within C 6101.00 4 1525.25 4.39 )
‘Subjects within groups | 2084.58 6 347.43 . %
. 1 ‘I
; Days (A) 6.79 2 -~ 3,40 0.00 | _
| ; : » ‘ N I’|
1 Drug level (5) 760.25 2 380.13 2.15 J }
KxC 805.60 2 402,80 2.28 . \}
B x C | . 230.05 2 115.03  0.65 Fy
/ L .
: Residual 1278.?' ~ 4 319.57 1.8l '/!(-
~/ . : ' :
. Error 2123.49 12 176.96
: -~ .
~* p<.05 - ) -
‘ , P .
: - "~'~h"‘
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Son's explanation. The anélysis in Table 8 (F(2/12)

=.03, p >.05) confirms the visual impression of Figure 14;
that no significant difference was«eéi@ent for the effect
~of medication'On the sons' expiénations to their mothers.
‘However, Soth active medications resulted in lower scoies
than plﬁéebo.' Plécebé resulfed in peak performance for
33.33 % of subjects while low and high dosage conditions

benefitted 45.83 % and 20.83 % respectively (Figure 15). .

Mother's praise. Although mothers tended to deliver
greater praise as dosagé level of medication increased from
placebo (Figure le, the difference between dosages was not
found to be significant (F(2/12) = 1.90, p>.05; Fable 9).
There'wgs observed a significant aifference in scores be-
tween groups of subjects assigned_to specific sghuences of
medication though (F(4/6) = 5.46, p<.05). On an individual
basis, 19.42 % of mothers offered greatest praise with
placebo,, 44.2 % with the low level of Ritalin, and 36.08 %
with the higher level (Figuré‘l7).

K}

Son's praise. Figure 18 suggests tﬁat while both -~

medication levels reduce the amount of praise that sons
offer their mothers, relative to placebo,’ the actual dif-
fereﬂée is a small one. The analysis of variance shown in
Table 10 confirms that son's praise was not generally alter-
ed by dosage level of Ritalin (F(2/12) = 0.84, p>.05).
Similarly, there does not appear to be a tendency for plac-

ebo or either active medication levels tc enhance this
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' TABLE 8
(\ . TN
ANALYSIS OF VARIANCE FOR SON'S EXPLA;iTIONS
Source ss as MS F
Square (C)* 2131.36 1 2131.36 1.50
Groups within C 5692.00 4 1423.00 2.00
.
Subjects within groups 4269.75 6 711.63
Days (a) T171.62 2 85.81  0.20
Drug level (B) 27.77 2 13.89  0.03
AxC 115.99 2 58.00 0.14
B x C 749.69 2 374.85  0.¢
Residual 1251.51 4 312.88 o./4
Error '5073.05 12 422.75

* p<.05

l{:‘a
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_TABLE 9

ANALYSIS OF VARIANCE FOR MOTHER'S PRAISE

101

Source Ss 4af MS F

Square (C) 0.23 1 , 0.23 0.01
Groups within C 96.35 4 24.09 5.46%
Subjects within groups 26. 46 6 4.43

Days (a) 0.08 2 0.04 0.01
Drug level (B) l2.i6 2 6.08 1.90
AxC ’ _ 10.06 2 5.03 1.57°
B xC 3.17 2 1.59 0\.50
Residual . . 27.74 4 6.94 2,17
Error _ ( 38.32 12 3.19

* pl .05
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( ANALYSIS OF VARIANCE FAE\QQN'S PRAISE
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Source,

ss af MS F

Sqguare (C)) 0.32 1 0.32 4.00
Groups within C 0.32 4 0.08 0.09
Subjects within groups 5.34 6 0.89

Days (@) 3.31 2 1.66 3.08
Drug level (B) 0.90 2 0.345 0.84
A xcC 0.59 2 0.30 0.55
B xcC 0.81 2 0.41 0.75
Residual 0.84 4 0.21 0.39
Error 6.44 12 0.54

* pl.05
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interaction variable for a majority of the sﬁbjects: plac-

ebo ;btima;ly increased praise in 41.67 % of subjects, low
dosage increased praise for 33.33 %, while higher dosage
‘optimally influenced 25.0 % (Figure 19).

Mother's criticism. Consistent with predictions,

mothers offered less criticism of their sons' per formarice
when the latter received medication (Figure 20), vet éhe
differences between dosage conditions was not significant

(F (2/12) = 0.46, p>.05; Table 11). The low dose of Ritalin
seemed to be most effective in reducing maternal criiicism
for the gregQEEE/é;mber (45.83 %), while placebo and the
higher dose maximally reduced criticism for almost equal

numbers (25 % and 29.17 %, respectively; Figure 21).

Son's criticism.' Figure 22 demonstrates that, con-
trary to predictions, critical comments made by sons in-
creased with the low dose of Ritalin; relati&e to placebo;
and even the high dose did not decrease these criticisms.

These differences though, were not found tc be significant, §E>
as shown in Table 12 (F(2/12) = 0.85, p>.05). Highest re-
duction of sons' criticisms was achieved for the most sub-

jects under both placebo and high dosage levels (38.83 % in

each) , while the low dosage condition offered greatest bene- -3

fit to 22.17 % of subjects (Figure 23).

Mother'sloff—task. Mothers' off-task comments were

not found to vary as a furction of dosage level of Ritalin

(F(2/12) = 0.92, p >.05; Table 13). Figure 24 further

PYSLN
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¥ TABLE 11
ANALYSIS OF VARIANCE FOR MOTHER'S CRITICISM
N \\

T \_\

Source ss at MS F
Square (C) 0.64 1 0.64 0.05
Groups within ¢ 55,30 4 13.83 0.88

<

Subjects within grotups 94,26 6 15.71
Days (a) 7 16.76 2 8.38  0.95_
Drug level (B) T) 8.12 2 4.06  0.46
AxC ’ 0.70 2 0.35  0.04
BxC 9.67 2 4.8¢ - 0.55
Residial 43,00 4 10.75 1.22
Error 105.58 12 _ 8.80 ‘
* p<.05

L
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TABLE 12
S
ANALYSIS OF VARIANCE FOR SON'S CRITICISM
Source ss ag MS F
.8quare (C) 13.94 1 13.94 1.56
. Groups within C 35.67 4 8.92 0.45
Subjects within groups 118.09 6 c19.68
Days- (a) } 9.04 2 4,52 0.46
!/ .
Drug level (B) 16.71 2 8.36  0.85
AxC 3.62 2 1.81 0.18
B x C 11.72 2 .5.86  0.60
Residual 67.72 4 16.93  1.73
Error 117.68 12 9.81

* p<.05
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TABLE 13

ANALYSIS OF. VARIANCE FOR MOTHER'S OQFF-~TASK

113

541.67

Source Ss arf MS B
Square (C) ' 80.70 1 80.70 2,93
‘Groups within € ‘ 110.02 4 27.51  0.59
Subjects within groups 282.00 6 47.00
Days ()~ L 104.72 2 52.36 1.16
Drug level (B) 82.94 2 41.47 0.92
A xC 123.83 2 61.92 1.37
BxC 92.91 2 46,46 1.03
Residual .131.20 4 32.80 6.73
Error 12 45,14

* pL.05
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mothers. Looking only at individual responses, the greatest
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e

fails to suggest a dose response relationship consistent

with predictions: that increased dosage level would reduce
mothers' off-task remarké. Rather, the low dosage>1evel j

tended to slightly increase such comments on the part of

number of mothers responded optimally when their sons re-
ceived active medication of either level rather than placebo:
placebo benefitted 20.83 %, while low and high dosage condi-

tions resulted in the greatest Teduction for 37.5 % and 41.67 %

of mothers respectively (Figure 25).

Son's off-task. Figure 26 suggests that a low dose

of Ritalin increased non relevant comments by subjects, rel-
ative to placebo, whilé the higher dosage level reduced such_
intg¢ractions. However, Table 14 fail; to substantiate this
relationship as a significant effect (F(2/12) = 0.63, p >.05).
At the level of individual responses, 25 % of subjects dis-

played the greatest reduction of off-task comments when re-

i
\
|
I
I
!
1
i

ceiving placebo as compared to 33.33 % of subjects on the low,
and 41.67 % on,the higher dose of Ritalin (Figure 27).

Mother's impulse-control. In a direction consistent r

with hypotheses, increasing the dosage level of Ritalin rel-
ative to placeb; tended‘to reduce mothers' suggestions for
impulsé;control on the part of their sons (Figure 28).

Table 15 fails to establish thié dose reséohse relationship

as statistically significant, however (F(2/12) = 2.60, p>.05).

As Figure 29 depicts, the low dosage of Ritalin tended to
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TABLE 14

ANALYSIS3 COF VARIANCE FOR SON'S OFF-TASK

118

'ss

Source SS ar MS F
Square (C) 149.25 1 149.25 1.63
Groups within C 365.25 4 1 91.31 © 0267
Subjects within groués 823.18 6 137.20
Days (a) 460. 36 2 -+ 230.18 1.68
Drug level (B) 171441 2 85.71 0.63
AXxC 470.48 2 235.24 1.72
"BxC 212.87 2 106.44 0.78
Residual 367.11 4 91.78 0.67
Error 1640.75 12 136.73

* p .05
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TABLE 15

121

ANALYSIS OF ﬁbRIANCE FOR MOTHER'S IMPULSE-csyTﬁbL

E

Source ss at us
Square {C) 71.97 1 71.97 1.34
Groups within C 214.86 4 53.72 0.79
bjects within groups 405.51 6 67.59
®) _ 213.65' 2 106.83 1.52
Drjug level (B) 366.14 2 183.07 2.60
) C | 5.44 2 2.72 0.04
/‘é xc 14,97 2 7.49  0.11
Residual 175.65 4 43.91 0.62
Error 844,15 12 70.35

* pg .05
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‘ .
vield the greatest benefit for the\largest group of mothers
)

(61.08 %), while t igh dosage lével produced peak perfor-

mance in 27.75 %

Son's impﬁls control. Consistent with predictions,

subjects gave their mothers more suggeétions regarding
impulse~control as dosﬁge level of medication was increased
from placebo (ﬁigure Bb); but the differences observed be-
tween medication levels was not found to be significant
(F(2/12) = 0,86, p>.05; Table 16)._ As Figure 31 reveals,
both levels of medication were of greétest benefit to an[
dequal number of subjects (38.83 %), while placebo showed
greatest effect with 22.17 % of the children.

No support was gleaned féf the hypotheses that in-
creasing the dosage level oeritalin, relative to placebo,
would lead to improved verbal interaction between mothers:
and their hyperkinetic children. Except for two categéries
6f'interacti9n, théugh—<Son's Praise and«Son's Criticism—
one, and occééf&ﬁgily both levels of active medication were
shown to optimaliy enhance social interaction for a ?feater

percentage of subjects than placebo.

Parent Ratings

Both the subscale and total-ratings which parents

completed on their children's behaviour were predicted to

.

improve with increasing strength of medication, relative to

placebo.

£ cases, and placepo benefitted only 11.08 %.,
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TABLE 16
ANALYSIS OF VARIANCE FOR SON'S IMPULSE-CONTROL}

Source Ss 4af MS / E
Square (C) 3.61 1 3.61 2.47
Greoups within C 5782 4 1l.46 0:93

Subjects within groups 9.36 6 1.56
Days (A) 0.78 2 0.39 0.20
Drug level (B) 3.29 2 1.65 0.86
A xC 2.67 2 1.34 0.70
B x C 5.87 2 2.94 1.53
Residual 5.42 4 1.36 0.71

Error 23.01 12 .1.92

* p<.05

DU UL



- 126

o
.
(9]

100
90 |-
g0 o >
7] 70""
49
Q
(]
o B
2 60
@A 4
" 50 |~
QO
" 40 F
t \\;::
(]
5 i .
M 30 \\\\\ _\\\\\
Ay \
20 - s \ \
-
10 | \\\\\ ::;E: , \\\\\
\\\\ M - ) \\\\\
Placebo 1.0

Dose (ng/kg)

Figure 31. Percentage of subjects showing optimal
enhancement of Son's Impulse-Control suggestions for each
drug condition.

k/\

[ T



27

Subscale ratings. The graphic representation of

parents’ subscal? ;atings (Figure 32) suggests that both
levels of medication were effective in impréving the par-
ent'; evaluation of her c¢hild's behaviour, relative to plac-
ebo, in a direction eonsistent with hypotheses. Table 17
confirms that a significant difference does exist between
the dosage conditions (F(2/12) = 6.25, p <.05). The Tukey
(a) test further reveals that the high dosage level alone
was statistically superior to placebo in reducing parents’
ratings on the scale's medication-sensitive items (HSD (3/12)
= 4,35, p <.05). The general'inferiority of placebo is
further suggested by the observation (Figure‘33) that only
5.5 % of parent ratings revealed optimal improvement with
placebo, whereas low and high dosage levels of Ritalin led
to the ﬁost substantial increments for 38.83 % and 55.5 %

of the parents' ratings, respectively.

ﬂ Total ratings. Similar to subscale ratings, total
parent ratings reflected a general improvement under medi-
cation relative to placebo, in the direction of predictions
(ngure_34). Table 18 fails to- establish that the observed
differences resulting from medication strength were signifi-
cant, though (F(2/12) = 2.74, p> .05). Again similar to
subscale ratings, placebo optimally improved the total ratings
of only 12.5 % of parents, while the lcw dosage level benefit-
ted 37.5 %, and the high doéage condition enhanced 50 % of

the cases (Figure 35).
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TABLE 17
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ANALYSIS OF VARIANCE FOR PARENT'S SUBSCALE RATINGS

Source S8 4af MS F
* 1
Sguare ({(C) 26.69 1 26;69 J0.48
Groups within C 221.11 4 55.28 _0.62
Subjécts within groups 539.17 6I B89.86
. .

Days (a) 1.39 2 0.70 0.04
Prug level (B) 199.39 2 .99.70 6.25%
AxC 31.72 2 15.86  0.99
Bx¢C 53.39 2 26.70  1.67
Residual 38.11 4 9.53 | 0.60
Error 191.33 12 15.94
* p<L.03
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TABLE 18

4 ANALYSIS OF VARIANCE FOR PARENT'S TOTAL RATINGS

. Source .88 ag MS F
Square (C) . 1.00 1 1.00 0.00
Groups within € 3067.56 4 766.89 0,70
Subjects within groups, 6595.33 6 1099. 22 |
Days  (a) 369.56 2 - 184.78  0.71
Drug level , (B) . 1430.22 2 715.11 2.74
AxC : 208.67 2 104.34 0.40
B xC 434.00 2 217.00 0.83
Residual 406,22 4 101.56 0.39
Error 3132.67 12 261.06

-
e AT — el

* pl .05
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Although subscale and total parent ratings tended
to improve relative to placebo as dosage strength increased
from low to high levels, only the subscale of medication-
sensitivé items was found to change significantly; and then
only the high dosage condition was found to alter parents'
ratings in a statistically significant way. Individual res-
ponse patterns for both seté of scores were quite.similar,
with active medication leading to optimal improvement for
larger groups of subjects. than placebo.

In summary, for three measures of attention, twelve
categories of mother-son wverbal ihteractions, and tﬁo varif
eties of parent ratings of child.behdviours, medication was
found to significantly affect only the subscale parental
ratings. However, when individual rather than group respons-
es were examined for each variable, it was found that active
medication more often improved the performance of a greater
number of subjects than no medicatioﬁ: even here though,
there seemed little to suggest the superiority of oné deosage
level of active medication over the other. However, this
observation does not suggest that groups of subjects, or
even a single subject, responded in a consistently optimai
fashion under -any of the drug conditions for all dependent
measures. Thus, for some measures absubject received great-
est benefit from placebo, ‘'while for other measures, one of

the active medications resulted in peak performance for him.



CHAPTER IV ~
DISCUSSION

Until recently, contributors to the literature con-
cerned with the psychopharmacological treatment of hyper-
kinetic children have neglected a.primary question: what
a;e the specjfic effects for selected target behaviours of
increasing the dosage level of CNS stimulant medication?
Following the challenge of Sprague and Sleator (1975, 1977),_

' this study was designed to explore the differential effects
of a low (0.3 mg/kg) and high dose {1j3 mg/kg) of Bitalin,
relative to placébo, for the hyperkinetic child's attention
skills, the quality of his social interaction with his méther,
7 aqd the mother's perception of his behaviour. A Latin square
design with repeated measures permitted the obServation of
each child under all double-blind drug conditions for seven-
teen depeﬁdent measures. )

The accumulation of data supporting specific dose
response relationships for differeﬁt target behaviours would
h%ve important implications for the design of clinical guide-
lines to aid in the pharmacological management of hyperkin-~

etic children. The extent to which the results of this study

contribute to the development of such principles is discussed

135
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o “a
below, togethgf with a consideration of the various factors

which render this study a 5£arging point forfiqyestigation

ratﬁer than a definitive treayise. Procedures and stratégies

for continuing the research'proj t are also éxplored.

General Comments g - o ' s

Generally, this research failed to gather statistically
convincing evidence to suépért the well-documented claim that o
Ritalin produces beneficial changes in both attention skills
and social interaction behaviours for hyperkinetic youngsters.
Thus, there can be no persuasive argument for extendihy
Sprague and Sl?ator's (1977) observed dose response reldﬁion:‘
ships of Ritélin with hyperkinetic children to the present:‘“.
sample and the specific target behaviours examined. However,
the presence oflgonsistent trends throughout the present data,
which taken ind}vidually are of no statisti&a;_}mport, argues
against accepting the alternate set of hypotheées: that no " =
.relgtionship'existé between dosage level of medication and

performance on specific behavioural indices. | : - .

Attention

as the hallmark of hyperkinesis (Cohen and Douglas, 1972);

the hyperkinetic child is thus prone to inappropriate, impul=~"
° Sy
sive responding in situatigns which require sustained and
. S !
focussed attention (Douglas, 1972).. Vigilance, or continuous

- .



Omission score), and finally, how well the child inhibited
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performance. tasks, which demand of subjects that they remain
persistqntly watchful for specific stimuli over lengthy periods
of time, have been used with high efficiency in discriminat-

ing hyperkinetic from normal youngsters, as well as in demon-

'stfating the benefit which Ritalin has for attentional deficits

in the former group of children {(Anderson et al., 1973; Sykes
et al., 1971; Sykes et al., 1972). The novel, continuous per-
formance measure utilized in the ptesent study pefmitted an

evaluation of how well the child was able to focus his atten-~

,tion'{Attentibn Correct score}, how much difficulty the child

experiénced in maintaining his focus of attention (Error of
impulsive respdﬁsas (Errors of Commission score) as a conse- o
quence of various medication éonditions.

Unexpéétedly, since’hil subjeéts included for sfudy
had reéoréedly,béen positi&ely responsive to Ritalin in the
past, medication condition w : not found to sign;ficantly
affect‘scorés on any of the zitention measures. ‘Three aiter-
nate,. but not necessarily independent explanations for the
lack of drug effecﬂ) reasonably fit tﬁe data:, and thus will
be discussed.

While it was felt that the present contingous.pe:—
formance measure met the requirements of a vigilance task
(Anderson et al., 1973), and thus would be successful in

demonstrating the benefits to attention for hyperkinetic

children given Ritalin, no normative data was available prior
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. P
to the study to document the predictive validity of the task
in identifyiné attengion deficits for this group of youngs—%
ters, relative to normal controls. Inspection of the raw>
“ data (Appendix K) reveals that while some subjects showed
considerable difficulty in correctly identifying target stim-
uli, others attained almost pe;fec@ Sscores, even under place;
bo; n%ither intelliéence nor age {Appendix E) of subjects
explains tﬁe variability in- scores. For some subjects, tﬁen,
the task may represent a minimal challenge to their skills,
and thus needs to be modified as has been done with PAL tasks
(Kinsbourne et al., 1977): or alternately;-ag;We have been
discussing, the task may not tap the attention deficits of
hyperkinetic youngsters. In the aﬁSence of statistica;ly
significant effects, However, the present data do not enable
a satisfactory test of these two alternatives.

‘With regard to task difficulty, several researchers
have noted that significant benef%é; accruea from medication
are only discernible when tasks present a suitable chailenge
to subjects (Kiein & Gitfleman—Klein, 1875; Schliefes_e;tal.,
1975; Sprague & ‘Sleator, 19;7). In the same vein, Zentall
and Zentall (1976)}have g%owﬁ.that medication is not required
by hyperkinetic subgects when tasks are ‘'of high stimulation
or interest value. For example, in the presént study, all
pareﬁts of subjects admitted during the initial interview .-

; .

B
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that there were specific activities or occasions in which

L)

- their sons appeared controlled and attentive without medi-

cation: reading for some, aAfavoqféte_television prograﬁme
for others, or assembling models for yet another subject.
Dﬁring the course of the research, only one subject, during
his placebo day, demonstrated almost total disinterest in |
the attention task. Parenthetically, several reguests have
been receivéd by parents following the study for their chil-
dren to be :examined again on another occasion since thef

(the sons) enjoyed the task so much. Further, comments by
subjects immediately following the testf%g suggested that the
audio soundtrack resembling the talk of air-traffic controll-

ers made the task especially lifelike and enjoyable. This

realistic gquality s a major distinguishing feature of this

‘particular centinuous performance measure from those charac-

. . L
teristically employed by others in the field (Sykes et al.,
1972). ?ﬂhs, the attention task utilized was probably not

of sufficient difficulty for at least some of the subjects,

and most probably was experienced as highly stimulating and

- enjoyable to the majority, thus rendering the effects of med-

ication less pronounced.

A second source of error already alluded to is the
selection of subjects fér the study. If a sufficient propor-
tion of the sample consisted of aversive responders to medi-
cation, r than all beinglfavourable responders as initial-

ly thought, tlen it would be expected that performance of
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these subjects would deteriorate under éctive medication
conditions, relative to placebo, and hence would tend to
nullify‘any group effect which ﬁedication‘might exerf in1
their absence. Between subject variability certainly was
present, particularly.for Attention Correct scores (Table 2}.
The significant interacticn between day_ of testing and Latin
square assignment can only be interpreted meaninéfully as
extreme variation on the part of a few subjects, not attrib-
utable to drug effect. More direct evidence to support thg-
presence of non Ritqlin—responsive subjects was present in
the breakdown of number of subjects showing optimal perform-
ance under each medication condition (Figures 3, 5 and 7).
When these figures -are averaged over the three measures,
placeko benefitted 13.89 % of subjects optimaliy, while the
low and high dosage levels of Ritalin resulted in peak per-
formapce for 38.89 o and 47.22 % respectively. While the
figures do not repres%nt uniforﬁ groups of subjects across
all three indices of attention, they do suggest fhat at least
some subjects do not benéfit from medication of either level
in a consistent fashion. Sprague and Sleator (1977) similarly
reported that for their measure of learning performance, 10 %
of subjects demonstrated greatest enhancement under placebo
rather than active medication. Kinsbourne et al. {1977) ob-
éervea that uﬁfto 30 % of children referred for hyperactivity
respond aversively to stimulant medication, and further that

they cannot be reliably discriminated prior to a double-blind

~

o
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drug assessment. While subjects in the pregent study were
reported by §arents ;nd clinicians to be drug responsive,

the unreliability of such reports has been documented (Klein &
Gittleman-Klein, 1975). Thus, the failure of Ritalin_}o im-
prove the performance of some subjects on attention scores

may be in part attriﬁutable to their non responsiveness to
medication.

A third factor which is intimately related to both of
the preceding issues, experimental task and Ritalin responsive-
ness, is dosage level of medication.” The dose response rela-
tionships depicted in Figure 1 (Séra ue & Sleator, 1977) rep-
resented several hundred data points for each dosage level.

As these researchers readily admitted, specific individuals
displayed some variance from group means, with the implication
that a subject who did not respond at the most comﬁonly bene-
ficial dosage level might have responded optimally at some
other dosage of adtive medication. Following the lead.of
Sprague and Slea?ér, the.present study used only two disparate
strengths of active medication to compare relative to placebo
in éheir effects on atteétion. This limitatipn of dosage con-’
ditions renders'th%,interpretation of no significant drug
effect a difficultﬁ;atter_ Those subjects who showed no
benefit of medicatiol, or very slight %m?rovement, may not °
be ayersive respon\ers as previously réasoned. What may have

occurred was that for a given subject, the low dose was too

low to be effective, while the high dose was in reality an
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overdose situation. Swanson et al. (1978) have reported

that on a PAL task, the performance of favourable Ritalin
responders given either too high or too low a dose resulted
in performance which was indistinguishable from that of aver-
sive responders. 1In a more recent convention report, Swanson
11979) statgg that he has examined a group of Ritalin-respons-
ive youngsters who respond to the PAL task at 50 mg of
Ritalin in an identical fashion to another group of subjects
who received an average of 10 jul= This_suggestion that dose
responsiveness may be a highly individual matter is further
supported by other experimental investigations of drug effect
on cognitive and attention functions of hyperkinetic subjects.
Campbell et al. (1971) found that subjects.who received indi-
vidually titrated doses of Ritalin, ranging from 5 to 50 mg
(mean = 30 ng), demonstrated improved performance on a test.
of short-term memory,  relative to placebo conditions. Dalby
et al. (1977) observed PAL to improve for hyperkinetic sub-
jects on a mean titrated %gse of only 13.8 mg. Performaéce
on a delayed reaction time task has been shown to improve,
relative to placebo conditions, when subjects received
individually titrated dosages ranging from 5 to 50 mg, with
an average dose of 31.5 mg (Cohen et al., 1971). 1In two
investigations of hyperkinetic children tested on a continuous
perforﬁance measure (Sykes et al., 1971; Sykes et al., 1972},
performance was statistically superior to placebo conditions

when subjects received a mean titrated dose of approximately
7

{
\
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20 mg in the former study and 31.5 mg of Ritalin in the
latter experiment. . The results of the last two studies
demonstrate that mean effective dosages for highly similar
tasks may vary across saﬁples, thus emphasizing the dosage
specificity of Ritalin for individuals as a criticai variable.

Consistent with thﬁdpe%ults of the preceding studies,
the present research suggested that the higher dosage level
of Ritalin (mean dose reéeived = 31.12 mé) was of greatest
benefit to the largest number of children for two of the
measures of attention—Attention Correct (Figure 3) and
Attention Commissions (Figure 7). lSince the current research
utilized a limited range of $tandardized dosages rather than
titration for each éubject, there exists the possibility
that aé least for sbme subjects, optimal benefit from medi-
cation was not realized, despite their propensity to respond
favourably fo Ritalin. ‘ |

In summary, the failure of medication level to vield
statistically‘significant effects for sﬁbjects’ attention
scores likely received contributions from at least three
quarters: task difficulty was variable across subjedts while
stimulation was high; there ﬁay have been present a few sub-
jects who were not positive Ritalin responders; and most. im-
portantly, the apparent dosage specificity of Ritalin for in-
dividuals, together with the limited range of medication
levels tested, may have resulted in medication conditions

which were insufficient to produce characteristic improvement
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for the group as a whole on measures of attention.

Mother—Child Interaction

Investigators have received wise counsel to take
account of the role of both parents in the development of
childhood behaviour probleXs (Becker, 1960; Peterson et al.,
1959), and yet mothers ofe]yperkinetic children have receiv- -
ed greatest clinical and experimental inveétigatien since they
are often most physically involved with the child and his prob-
lems, and thus come to the attention of clinics(Millichap,
1959) . Research has shown that in interaction withrtheir
hyperkinetic child, moéhers tend to compensate for their son's
problems in selective attentioqﬂand iﬁpulse control by.assum—
ing a digective, controlling sgance (Campbell. et al., 1975,
1977b; Humphries et al., 1978). Humphries et al. have obser—
ved further £hat following the administrationlof Ritalin to
hyperkinetic boys, the interaction between mother and child
altered significantly: the sons  tended £o become less nega-
tive in théir'comments and generally assumed a more directive
role in guiding the task performance for themselves and their
mothers; as a consequence of the son's. improved behaviour,
mothers tended to become less direéting and generally more
positive in the verbal comments to their child. The present
investigation permitted the observation of mother-child ver-
Bal interaction under three medication conditions (placebo,

Ritalin 0.3 mg/kg, and Ritalin 1.0 mg/kg) during the
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compietion of a non achievement-oriented task. Parallel
codes were scored for both mother and child for the follow-
ing variables: Directions, Explanations, Praise, Criticism,
'Off—Task comments, and Impulse—Control suggestions.

Contrary to prediétions and all expectations, Ritalin
failed to dif%erentially affect the social interaction vari-
ables observed for mothers and their sons.  When discussing
possible explanations for lack of drug effect on attention
measures, three interrelated issues were Presented: task
requirements, drug responsiveness of subjects, and the limi-~
ted selection of medication conditions. The observation of
further ineffectivenss on the part of medication to produce
expected'changgs in a second distinct sét of dependent meas-
ures argues against the task requirements being assigned full
responsibility for the lack of significant resu;ts.

In designing the parent-child interaction tﬁfk' an at-
tempt was made to fashion a cooperative, non competitive
game which would bear some relationship to measures previocus-
ly employed. Humphries et al. {1978) commented that the choice
of the Etch-a-Sketch task was prompted by a recognition that
previous researches had failed to engage both parent and child
mutually in a joint task; the task was always viewed a? the
son's, with the mother free to adopt her own persggzzz;gqg& )
to her role. 1In order to create an even more cooLqratiﬁe,

lifelike task, the present procedure presented the Etch-a-

Sketch apparatus with only the directive to “"create something
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together". 1In so doihg; a highly artificial situqtion may ‘
have been unintentionally created for subjects. As Appen-
dix E reveals, only two éf the subjects fell within the
"middle~class" in terms of'assigned status. Their unfamili-
arity with the task requirements was suggested immediately
by their response to task instructions: only four parents
and their children knew what the function and purpose of an
Etch—a—Ské{;ilizgﬁTincluding two clasé iv and two class III
subjects) ; all mother-son pairs asked questioné regarding
the directive "create". Thus, the typical homelike situa-~
tion was not presented and hence, uncharacteristically re-
strained behaviour could be expected on the part of the
child (Zentall and Zentall, 1976), and perhaps mothers as
well. Consistent with this view, only one subject got up
from the table during the task to explore the roém, although
repotts of such "up-and-away" behaviour were frequent in the
reports of mothers during the initial interview.

Beyond the unreality of the situation for subjects,
the task was, by design, low in achievement focus. Of rele-
vance here, Kaplan (1970) obsedyved that when mothers of
speech-disordered children were engaged in an interaction
task with their speech-symptom child or a normal-sibling,
differéntial treatment of the index child was only present
during "task—dfiented" games rather than during a “"permissive"
exploratory activity. With hyperkinetic children and their

mothers, Humphries et al. {1978) observed mothers to exert
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greater control over their children for a diffidqult than an
easy task, and that while benefit of medication{in both mother
and cﬂild behaviours was displayed for both task z'its affect
was greater for the difficult measure. However, even for the
easy task, subjects were presented with inétructions to "try
to make as few mistakes as possible" (p. 16), while being
directly observed and timed with a stop-watch by the experi-

menter. It seems more than a small possibility that the rela-~

tiﬁe lack of achievement focus in addition to the unfamiliar-

ity (novelty) of the situation, may have contributed to the

prevention of significant benefits of medication oﬁ mother-
child interactions. _ *

While>n6ne of the parent-child measures revealed signif-
icant drug effects, both medication—Levels were observed to
improve performance relative to plaéebofin six of the twelwve
categories. Five of these six cases of improved scores on
active medication occurred for mother's behaviours rather
than son's. It is interesting to speculate fhat mothers may
have sensed a slight improvément in the quality of their son's
behaviour which was not detected in the categories employed
for this study, and reactedﬂby changing their behaviour in a
less controlling direction.. Such an observation must remain
speculative, however, since aside from the formal categories
employed to rate verbal interaction, the experimenter  attemp-

ted to guess the drug condition of each subject on each of

-~

' the three days of testing. While for some subjects accurate
> E
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estimates of drug versus placebo were made, for fhe méjority
the clinical judgement fared no better than chance.

Lengthy discussion of whether subjects chosen for
study were favourable Ritalin responders has been ipciuded
under the consideration of Attention data, ana'seems to equally
apply to Social Interaction meaéures. Intersubject variétion
not attributable to drug effect was observed for two categor-
ies of parent-child interaction: Son's Dire&tion (Table 6)
and Mother's Praise (Table 9). Such variation in séores~
Eéems to be related to fhe inclusion of deviant responders
who, given the small sample size, conﬁribut%d“to the lack of
significant main effect of medicatioﬁ.‘ -

Demonstrating that at least some subjects were not .
consistently benefitted by active ﬁediqation, the mean per-
centages of subjects’ showing optiﬁal'perférﬁance.under each
drug condition were: placebo, 22.55 %; Low‘ﬁosag? léve},
40.26 %: and high dose, 37.14 %. 'OnceAagain:'thesé numbers
do not represent cohesive groups responding coﬁsistently
across all variables. This variability of medication response
for subjects across qategories may represent the preéence of
aversive responders, yet since subjects were not consistently
shown t@ respond optimally under placebo or any other dosage
hlevel, there is the stronger éuggestion that subjects/;ére
not provided optimal dosage levels of medication. Further,
the“variability in optimal medication level across subjects

suggests that when dose response relationships are established,
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they should be drawn for indi&}duals as well as for groups.
In the present study the low dose of medication cor-
responded to a mean dose across subjects of 9.34 mg, while

the high dosage level yieldéd a mean dose of 31.12 mg. The

\\F’)%ormer dose is close to the mean level of medication received

— 1

by subjects in their treatment at the clinic prior to the étgdy
(mean individually titrated ‘dose = 8.75 mg). Thus, on the
average®, 46.26 % of subjects responded optimally Qith their
‘motheré at a.dosége level wh@ch was consistent with their pre-
study dosaée level, while 3?;14 % of‘subjects reqpired’substan-

tially greater levels of medication t& enhance their interac-

tion optimally. While Sprague and Sleator (1975) hypothesized -

that social behaviou; would improve for greatest numbers at
high medication levels, this was not the case for ,the pfesent.
sample of subjects. Further variation from-this pred ction
is suggested by Hﬁmphries et al. (1978) ymo obgerved improved
" mother-child interactioﬁ for subjects given an average inpdivid-
ually titrated dose of 20 mg. While the varied resulissmay
reflect sﬁbtle differences in the nature of the target behav-
iours invdlved, there is also the suggestion that different
samples of subjects may yield different optimally beneficial
dosage levels, according to the specific dose reSbonsiveneSs
of subjects withing the sample. - |

From a ¢linical pérspective, in view%ng the interactioné
of all hyperkinetic-child-mother pairs acrg;s drug conditions,

the present investigator was impressed with the extreme .
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variabi%ﬂty in the qﬁality of this intera?tion between
rather than within motheéfcﬁild pairs. Just as individual
hyperkinetic children vary widely“with'respect to clinical
picture (Doug}éé, 1972), there seems to be quite a range in
the quality of parent-child relationships from relatively
relgged and congr?eht éo-tens§ and disgoiqﬁgdiml

For Mother-Child Interaction data then, it appears
that similar problems to those which interfered with drug
effert in Attention scores, were als levant. The novelty
and permissiveness of the task was puch to mitigate the help-
fulqess of medication, even for drug-respbnsive youngsters.
Determining whether the present sample codtainéd avérsive

responders to medication remains a thorny problem owing to

the use of limited dosage levels of medication. Similar to

observations made from the Attention data, support was sug-

gested for the idea that for individual Ritalin-responsive
voungsters, great variation in optim;l dosage 1evei exists‘
for improving mother-child interaction. . -

. 'Unfortunately, owing to the lack of significant drug
effects, no definitive statement regarding the quality of
the interaction beéween the hyperkinetic child and his
mothef ié possible. Thus, no supbort may be'providéd for
the very convincing argument éf Humphries et ai. (197?)
that the mother's directiveneés and negativism is an adap- )
tive and temporary response to her c¢hild's épecific disabil;:\
ties which is jettisoned for a more positive, supportive

——

b
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attitude once the child's behaviour improves. In the absence

of statistically significant drug-related changes, there were

apparent the marked indiuidual'differences between mother-
child pairs; the sample was far from homogeneous with regard

to the guality of the mother-child relationship.

Parent Raﬁinqs

The ninety-three iieﬁ Conngrs‘ Parent Ratihg Scale,
to wbich there is a complementary but shorter Eeacﬁer's form,
has been feliably shown to discriminate.hypérkinetic from
normal control children (Conners; 1970; 1973) . An abbrevia-
ted form, or subscale of .ten items,'hés demonstrated sensi-
tivity in detecting cﬁangeé in medication state of hyperkin;
etic youngsters IConnergfﬂl972, 1973; Sprague & Sleator, |
1877) . In the present investigation, the compléte parent
form was filled out by the mother six to eight hours fqollow-
ing each testing session: thus, Total as well as Subscale
scores could be examined across the three medicétion periods
to determine the parent's perception of drug effect on the
behaviour of their child. 7

Impfovément of ratings, consistent with the findings
of Sprague and Sleator.(;977); was observed with increasing
dosage strength for both’Total and Subscale scores, however,

only the 1atter dlfferences were of statlstlcal 31gn1f1cance

L4<?nd then, only the hla‘

‘
significantly dlfferen“

f>sage condition was found to be

ARtk e —
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The failure of Total ratings to similarly reflect
impact of medication may bé duefto‘the presence of'child—
hood béhaviour and personality problems only indirectly re-
lated to the child's overactive, impulsive tendencies. The
varied clinical picture of hyperkinetic children is not a
new finding, ana has preSented a major stumblihg block in
the diagnosis and treatment of this heterogeneous group of
children (Dougiasp‘1972; Ullman et al., 1978). °

Even with the finding of imprbved parental ratings
dnder higher dosage levelsf_there rémains considerable inter
Subject variability which ' is masked by group coﬁparison tech-
nigues. Across both ratings, the average percentage of sub-
iects showing optimal improvement underleach drug condition
wass placebé, 9 %; low dosage level, 38l17 %; and the higher
dosage, 52.8 %. Thus, for a. considerable portion of the sub-
jects, the ratinés of parents are most benefitted by higher
medié;tion conditions, and there remains a small percentage
- fér whom no drug is‘viewed as leading to abtimal,ehbancement
of behéviour., Again it should be interjected that some var-
iation is to be expec¢ted since at any given time for specific
activities, the perfofmance of hyperkinetic chilqren is indis-
tinguishablg'from that of normal youngstg&a* andjmayineither
require nor benefit from the adminisbtatién of.CNS sﬁimulant
medication. - K 3)‘

. 7
There are certain difficulties in interpréting any

rating scale data. For example, one parent who{ﬁad indicated %
. 3 T

~
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greatest improvement, in terms of symptom reduction, under
:§he high dosage condition, also qonfided'that she didn't
like her son as well that day: he had lost his " spunk" —
the guality thch was felt to be most characteristic and
refreéhing. ‘Again, this finding is consistent with the work
6f Sprague and Sleator (1977) who found thaf with improved
social behaviour at higher dosage levels also came increasing
negative side-effects.

Whi le attempts to predict Ritalin reépohsiveness with-
out benefit of a drug trial have not been encouraging-(Kins—
bourne et al., 1977), the.use of cutoff scores on the Conners'
rati:} scales, corresponding to two standard deviations above
the mean of normal samples (Werry et al., 1975), have bee;
suggested as a way of sefecting mofe homogeneoﬁs samples,
and have beeg/;m loyed by Sprague and Sleator (1977) in this
fashion. Cutoff scores tend to be specific to the normatlve
populations from which they are initially derived though,

.and may vary frdm oné geographic location to another (Trites,
1975). Kinsbourne et al. (1977) reported that of forty-

eight children refe?red to their clinic for hyperaétivity,

one thlrd achleved a score of greater than fifteen on both
parent and teacher forms, one third scored greater than fif-
teen on the parent scale alone, and the remaining third were
rated above fifteer only on the teacher's scale. 1In the pres-
ent sampie,—only two subjects achieved significantly deviant

ratings on the abbreviated form under the placébo condition.

I
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However, Swanson et al. (1978) have observed that when strict
:

double—blind'conditions prevail,'as was the case in the cur-
rent study, placebo conditions result in scores closer to
those produced in active medication conditions than those
shown on baseline tests of performance given before drug ad-
ministration; there is a dampening effect on differences be-
tween conditions, possibly attributable to the subject's
wariness regarding his being evaluated con medication. Thus,,
the Conners' ratings completed on subjects unaer placebo con-
ditions in the current study might have been higher if taken
prior to the study as baseline défgt\\Such a reduction of dif-
ferences bethen treatment conditions naturally reduces the
probability of detecting sigﬁificant medication effects on
the dependent measure  Anecdotal informaticn from the pres-
ent research supports|this biew. One mother who was particu-
larly opposed to the uge of medication for her child, despi£e
demonstrated benefits prior to the study in terms of improved
s¢hool achievement and fewer behaviouf problems in the home,
handed in ratimgs for her youngster following testing which

indicated zero symptoms across the three medication periods.

Conversation with this mother following the experimental pro-

as usual with her son during the test period, and hence di

not report the problematic behaviours which were charactfiif:////)

tically presented by him, and which incidentally were present

cedure confirmed that she had chosen not to become involve:{

to varying degrees across the testing days, according to the
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boy's father.

The results of medication on parent Subscale ratings
lends support to Sprague and Sleator's (1977) dose jresponse
hypothesis, and the trends apparent in both Subschle (Figure
35) and Total ratings (Figure 34), are‘consistent with their
observation that ratings of social behaviour improve optimally
at higher rather than lower dosaée levels. The strength of
this support, however, is not as convincing as it wohld have
been if the data from Attention measures and the Parent—éhild
Interaction variables had achieved significance since, for
seventeen analyses of variance, one.of those would be expec-
ted by chance to yield significapt—results, and perhaps mare
since within each major area of investigation— Attention
variables, Parent-Child Interaction measures, and Parent
ratings— the various scores were not independent. Thus, the
significant drug effect reported for Parent Subscale ratings

loses some of its plausibility on statistical grounds.

Implications for Literature

~

3
The present study, while not extending the litera-
ture on the efféctiveness of medication for hyperkinetic
children, contains sufficiently consistent trends tc prevent
arguing against the usefulness of medication for specific
hyperkinetic youngsters. By demonstrating the variability
of individuals’' responses to dosage level of medication for

given target behaviours, this study arques for a cautious
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interpretation of Sprague and Sleator's (1975, 1977) obser~
vations of the dose response specificity of Ritalin. That is,
 consistent with the recent report of Swanson "(1979), and sug-
gestedlby earlier studies which employed the titration mefhod
to adjust the dosage level of individual subjects, the pres-
ent data contend that there may be wide differences between
individuals regarding the optimal dosage level of medication
;equired to produce iden£ica1 responses. This diversity
should not be surprising in light of the heterogeneity in

the clinical picture, history, and etiology presented by

the hyperkinetic child (Douglas, 1972). As Ullman et al.
(1978) have advised:

This (heterogeneity) is disappointing, how-

ever, in that it is unlikely to translate

into any simple tool for the pediatric

practitioner with a need to predict drug

responding (p. 435). ’

While group tendencies may be observed in terms of
dose response relationships of Ritalin for specific behaviour-
al targets, we must be cautious in the use of group‘statis—
éical procedures which mask individual variability (Green-
Perg et al., 1976). It is this variability which is of cen-
tral concern to clinicians in their managemenﬁ of the indi-
vidual child and his family.

The: failure to demonstrate sign;ficant benefits of
; .
Ritalin for specific target behaviours‘of hyperkinetic chil-

dren also suggests thoughtful appreciation of the observations
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of Zentall (1975): that under certain optimal, stimulating
conditions, the deficits of hyperkinetic children are not so

readily apparent and hence the need for medication is not so

great.

Further Research

Sprague and Sleator (1975, 1977) have urged clinical
researchers to conduct a systematic evaluation of the dO§agé
specificity which Ritalin seems to exert for certain cate-
gories of térget behaviours. While the results of the pres-—
ent study did not argue.against the existence éf such group -
tendencies, there were suggestions, supported by previous re-
search, that considerable individual variation may exist re-
garding dosage specific effects of Ritalin for distinct be-
haviours such as attention functioning and parent-child.intéf-
actidns. The differentiation of group ﬁedication tendencies
from individual dose response relationships is of central
concern to"ﬁlinicians in their treatment of individual hyper-
kinetic children, and should thus be pursued.

In the past, the ¢ustomary practice has been to util-

’

ize individually titrated dosage levels of medication in de-
termining the effects of drug generally for one or th depen-~
dent méasgres. Sprague and Sleator (l97§) have argued instead
fof the widespread use of repeated measures designs which

wouléd place all subjects under several standardized dosage

conditions. However, inconclusive results stemming from the

7
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present research suggest the inclusion of as wide a sample
of medication conditions as is feasible, gather than just-
two or three. The acute trial of medication utilized in the
present study, and recommended by Kinsbourne et al. (1977),
facilitates the observation of subjects under multiple medi-
cation conditions in a rather short span of time and with
high reliability and predictive validity for 1oﬁger—term
response to medication. Approximately five ﬁedication con;
ditions in addition to placebo are recommended, and keeping'
in mind the observation of Swanson (1979} of a group of high
dosage Ritalin responders, it would be valuable to sample be-
yond the generally accepted upper limit of 1.0 mg/kg in order
not to classi%y these higher dose responders inappropriately.
In order E?__§ca?e the problem of attenuated effects -

—,

between medlci;k6h condﬁtlons r sultlng from double—bllnd

assessment procedures (Sw et al., 1978), the use of

baseline Scores on all .dependent measﬁres is recommended.

Thus, at initial interview, subjects could be familiarized

with all measures and procedures while at the same time base-
line data wquld be secured. Analyses would then be performed
on difference scores between baseline and each drug condition.
A major weak p?int in the current investigation was
the small sample size which, although minimally a@quate for
the statistical design employed, reduced the probability of
rejecting the null hypothesis when real érug effects Qere -

present (Greenbggg et al., 1976). Thus, a sample of twenty'
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is recommended. Drug responsiveness should be determinea
more objectively than merely on the basis of clszical and
parental ratings which have been found to be poor predictors
of drug response. An "external criterion" (Humphries ek-al..
1978) of favourable drug response, Such as fgcilitation of
PAL_by Ritalin (Kinsbourne et al., 1977) should ke htilized
following initial sc}eeﬁing, thus insuring greater homogeneity
within the sample and the removal of the second major source
of confusion in the present study-

Both the continuous performance measure as well és
the Etch-a-Sketch task hold promise in demonstrating the
beneficial effects of medication, and more spegifically, indi-
. vidual dosage specificity of Ritalin for hyperkinetic child-
ren, if‘altered in the direction of greater demand character-
istics. 'The removal of the audio portion of the attention
task should serve to reduce the étimulatiﬁg quality of the
measure and thus increase its efficiency in detecting the
attention deficits of hyperkinetic children and associated
benefits of stimulant ﬁedication {Anderson et al., 1978;
Sykes et al., 1972}. The andigg/éf optimal enhancement of
cognitive performance two hours following ingestioﬁ of med-
ication (Swanson et al., 1978) would be kept 'in mind in the
‘Arrangement of testing sequences for future research. With
regard to the parent;child interaction task, the adoption of
instruétions more closely parallelling those of Hum ies et

al. (1978) should -permit the extension of their findings to

N
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include effects of medication level on the quality of the

parent-child relationship.

Treatment Considerations

Unfortunately, tﬁe state of the art does not permit

reference to systematic dose response tables in estimating
the optimal dose of Ritalin to benefit épecific deficits in
the behaviour of hyperkinetic children. Owing to the individ-
val variation of medication response noted in this aslwell as®
other studies (Humphries et al., 1978; Sprague & Sleator, 1977),
it is doubtful if morg than general guidelines will be pro-
vided.to the front—lin% élinician regarding the selection of
appropriate dosage stréngth for particular subjects. The
clinical titration procedure, with the addition of principles
of scientific observation, remains necessary in determiwing
for each individua) child the optimal drug level. The. pres-
ent design methgfology, while not statistically producing
results to confirm the benefits of CNS stiﬁulant medication
for hypefkinetic youngsters, does suggesglthat an acute lab-
oratory trial of médication is a viable approcach to assessing
drug respeonse in children (Kinsbourne et al., 1977). Sincé
the variation in optimum dosage level fér individuals may

/ vary widely, an acute-trial of medication seems to be neces-

sary as a refinement in clinical procedure in order to expe-

dite the evaluation of clinical response and to avoid unnece-

gsarily prolonged trials of medication which may or may not
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be appropriate. Support for this positiqn#ﬁab\found in the
present study through the discovery 'of sdggécts who had been
maintained on inadequate dosage levels of Ritalin for some
time; parent ratings improved significantly for scme subjects
only at dosage levels much different than their previcusly

i Ty
prescribed medication.

If further research confirms that differéQEJ}arget
behaviours bénefit from different medication levels, then
it behooves the clinician to détermine a priori which behav-
iours are in greatest need of repair for each child. Recent
literature reports suggest that alternate treatment strategies
such as behaviour modification may be more effective than med-
icaticen for specific target behaviours (Wolraich et al., 1978).
The clinician is in need of experimental guidelines to help |,
determine the lowest level of medication which would interact
with other treatment stategies to enhance their effectiveness
for a given child. The previous reports in the literatur
that tasks of high stimulation and enjoyment value can redu
the neéd for medication (Zentakl, 1975) providés a seccond im-
portant focus for clinicians: environmental changes may red-

uce the need for medication in some cases. A

o
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air-traffic controller. A record of correct

CHAPTER V
SUMMARY AND CONCLUSIONS

The intent of the present investigation‘was'tq test
the finding that specific dose response relationshipslcharac—
terize the way in which Ritalin improves the social and *
attention behaviours of hyperkinetic children. Specifically,
it was predicted that attention functioning would benefit
optlmally from a low dose of Ritalin whereas parent-ch;nd
1nteract10ns as well as parental ratings of their -child's
behaviour would show‘optimal enhancemnent uwnder higher dosage
levels of active medication.

Twelve hyperkinetic boys, ages ranging from seven
through twelve, who were favourably responsive to Ritalin
according to parents and ¢linicians, were examined iH the -
clinie for_changes in attentiocnal skills, verbal interchanges
with their mother, and ratings of their social behaviour by
mother, as a conseque cé)of receiving varying dosage levels
of CNS stipulant medication (plécebo, Ritalin 0.3 mg/kg,
and Ritalin 1.0 mg/kg).

The attention measure employed consisted of a/:ggsz::>
continuous performance task that resembled the job

dan

ponses was
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kept as well as the number of occasions on which the subject
failed to spot a target and the number of additional, impul-

sive respgonses given. The parent-child interaction task re-

NG

gquired mother and son to cooperatively create a design dur-

ing a ten minufe period using an Etchfa—sketch mechanical |
drawing device. Verbal interactions aere recorded and later
scored using reliable mother—child categories of verbaliza-

tions including: Direction, Explanation, Praise, Criticism,
Off-Task remarks, and Impulse-Control suggestions. The

N ]

ninety-three item Conners' parent rating scale was completed

ot

by tﬁé mother at the-completion of each day of testing; a
Subscale rating for drug-sensitive items as well as a Total
score was abstrgcted. A |

X A Latin square designnwith repeaféd measures permit-
ted the observation of each subject under all dosage conditions.
No main effect of medication was observed on the continuous
performance task which was employed, although greater numbers
of subjects showed optimal enhancement of performance undex
high than low or placebo conditions. Similarly, no effect of
medication was discernible for any of the categories of parent-
child énteraction, but medication generally led to optimal
thancement of performaﬁce for the greatest number of subjec-
ts. Parent ratings on the abbreviated rating scale alone

were found to improve relative to placebo conditions for

only the high dosage level of Ritalin. . ‘ -

Both the attention as well as social interaction tasks

9
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were of new const;uction and were considered to present sub-
jects with a highly stimulating, yet undemending test'situ_
ation. In retrospect it seems likely théf those tasks which
emphasize achievement and which place great demands on the
subject:are more likely to demonstrate beneficial effects of
medication. Thus, it is perhaps che'case that the currently
employed tasks were of insufficient difficulty to adequately
evaluate medication effects. ' :

The quescion was raised regarding thendfagﬂrespone—
iveness of the children included for study. Since no objec-

tive -critericn of medication response was reguired prior to

the present investigation, the lack of definitive medication

effects for some subjects could have resulted from either
their inability to respond to any ,level of Ritalin, or due

to the restricted number of dosage levels included for study.

The variability in numbers of subjects showing optim- _

al improvemenit of several‘dependent measures at different

dosage levels argued against viewing the results- of thé pres-

ent investigation as confirmation of different dose response
/ .
relationsHips of Ritalin for attention and social behaviours.

Rather, caution was felt to be warranted: the need to explore

further the issue of general versus individual dose reponse
relationships was discussed. It was recommended that future
fesearch continue c?‘employ acute examination of responSe to.
medication within a repeated measures deSign, but that a

larger sample of dosage levels be included in order to detect

{
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APPENDIX A
LETTER TC PARENTS

Date)

Dear Mr. and Mrs. -

Approximately ___ months ago,” we met together at
the clinic to talk about 's hyperactive behaviour.
As a result of our convergation, we decided to try
onh Ritalin. I am very much interested in following up with

- you to_determin® what benefit the medication is having for
% your boy. Mr. Jim Bambrick, one of our Psychology staff, is
» conducting follow-up research with all of the hyperactive
children who are receiving Ritalin from our clinic, and I
thought that this would provide an ex¢ellkent opportunity for
us to see whether Ritalin is benefiting , and
whether some change in dosage level is required.

Mr, Bambrick will be calling you in a few days in order
to speak with you about the follow-up proceduré, and also to
answer any guestions that you might have about what is in-
volved. I know that this information will be helpful to me

in providing the best care for your son. I hope that you
will be  able to contribute to this important work. . :

. . _ : , Sincerely,

~o - - - (therapist's signature)

166
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APPENDIX B
RELEASE/CONSENT FORM

I . the parent of ‘
after receiving an explanation of the rationale and procedures
of this study, agree to participate with my son in this inves-—
tigation of the dosage effects of Ritalin on attention and
social behaviour. Further, I give my consent that informa-
tion will be exchanged with - . » my family

physician, and. ‘ s my son's school teacher.

{signature of parent)

L .
(witness) (date)

167 -
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& - APPENDIX D ¢

“ LETTER TO FAMILY PHYSICIAN

(Date)
Dear Df. : . : .
re: (child's name)

We are attempting to, improve our follow-up of children
who have been placed on Ritalin here at the clinic. The
literature on childhood, pharmacology suggests that Ritalin
generally tends to improve cognitive functioning in hyper-
kinetic children at lower dosage levels and social adapta-
tion at higher doses. We would like to determine whether
these hypotheses, hold for the children that we're now see-
ing and who are receiving Ritalin.

. The study will be conducted over a three~day period
during which will receive each of three drug -
conditions: 1) a placebo; 2) Ritalin .3 mg/kg; and 3)
Ritalin 1.0 mg/kg. These dosage levels have been determined
by well-controlled studies to be maximally. effective for the
different target behaviours already mentioned. - The medica-,
tion will be administered in a double-blind fashion ahd rat-
ings of the child's behaviour by his mother will be obtained,
as well as perfermance on cognitive and social tests here at

v the clinic. At the end of the testing period, we will have

- available a sizeable amount of data to determine exactly
which behaviours are affected optimally at specific dosage
levels. This is especially important in light of recent
evidence that higher dosage levels may appear to improve
social adjustment, but actually act to disturb school per-
formance. '

At the end of the study, you will be provided with not
, only the information relevant to - : __'s performance,
which should help in establishing an effective dosage level
for him, but also the general results of the study which we
hope will be highly illuminating regarding the effects of
Ritalin for these. hyperkinetic youngsters.

Please call us if you have any cgmments regarding the

175
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study. Thank you for your“™gooperation. We would also like
to take this opportunity to{invite new referrals of hyper-'
kinetic children who you feelwould benefit from clinical
investigation at this time.

Kindest regards,

™

John M. Dougan, F.R.C.P. (C)
Director

James R. Bambrick, M.A.
Department of Psychology-

'(.\.
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. EXPERIMENTAIL ROOM
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Legend: Experimental Room

1. Video monitor

2. Subject's seat

3. Equipment room

4, Experimenter's sea
5

6

t
.. Toy cupboards ~
.- Social-.interaction table
7. Observation table
8. Washroom . ,
9. Audio recording enclosure
10. Rocking horse *
11. Sand box
o
.R
7‘\
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APPENDIX G

g

TELEGRAPH KEYS

\

NO AIRCRAFT

AIRCRAFT PRESENT
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APPENDIX H

RADAR STIMULI

® 6 & @
® © & o
. .

"AIRCRAFT PRESENT" .
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'® @
.

"NO AIRCRAFT"
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VERBAL INTERACTION'CODING

Coding Procedure ’ v

The experimenter and his assistant served as indepen-

dent coders for the verbal 1nteractlons between mothers and
o

sons - All rating was conducted in a blind fashlon with res-
pect to drug condition, using the cassette recording of the
tes minute motﬁer—child social interaction.

Training to maximize reliability between the raters
was carried_out using the interaction sequences of a pilot
subject and his mother (this hyterkinetic child was put
througthhe experimental procedure prier to the study to
observe the utility of the experimental] procedures). Togeth-
er, the two raters listened to the tape initially to famil-
iarize themselves with the shbjects' tone of voice, Speed
of speaking, and content of the exchange. Next, utilizjing (
the categorles explained below, the raters played the tape
a second time in order to score each statement of the ten
minute sequence . The tape was stopped following each state-

ment; the raters then discussed their respective judgments

until mutual understanding and Consensus were achieved.

182
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For subsequen£ ratings of the experimental recordings,
the ritters coded éie séquenceé without discussion. Tc fac-
ilitate later comparison and reliability checks, a sequen-
tial listing of each rater's codes was kept on ruled sheets
of paper {a number thus corresponded to each separate state-
ment) . Reliabilitx_for‘the twe raters within each coding’

-

caﬁegory, for both maternal and filial statements, was cal-

culated- by dividing the number of statements scored the same
5 ’ a . .

by both raters, by the total number of statements within the

category, multiplied by one hundred..

Ve

General Guidelings -

Thé exit of the experimenter from the experimental
room into the observation room marked the beginning of the
ten-minute verbal interaction seguence eligiﬁle for scoring.
All statements occurring within the next ten minutes were
scored, even if the subjects had completed the task_within
the.ten—minute limit: A statement which was initiated with—'
in the temporal deadline was scored, even iftit ended outside
of the allotted time.

A statement was definéd'ﬁSually és any sequential com-
bination of subjéct and predicate which conveyed a complete
thought, without xregpect to grammatical accuracy. In-addition,
sentence fiagments which stood alone, were also gcored as

distinct statements: ie. "Yes"; "Stop"; or "Oh boy". Sim-

ilarly, nocises such as loud sighs, humming, and whistling

-~
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were also scored; noises which occurred at least one second .
apart were assigned independent scores.\\feparate thoughts

contained within a single seﬂtence and'separaFed by at least
one gecond, or a conjunéfion such as "énd“, were also scored
as if they stood'aibne. The following are examples of state;

ments, occurring within a mother-child interaction, which

would each receive independent scores:

]

...Hold it (mother)...Okay (mother)...Yes; you
can move'now (mother)’...Y¥Yes, that's it {mother)
...Yes (mother)...Wow (son)...Now it's my turn
(son)...Go again (mother)...

Coding Categories

Thé scoring schema permitted every statemgnt to be
classified according to sourte (mothér or son) as well as
type. Seven categories were included in the initial scor-
ing, although the Other category wés not utilized for }ater
analysis.

Direction. All statements which directed one partici-
paﬁt to perfgrm in a certain way with respect to task com-
pletion were included here.' Simple commands such as "Turn

right", "Stop", "You go to the top", "Draw a curved line",

were typical of the statements scored as Direction.

Explanation. .All statements 'which provided or regues-
ted information about the_tésk in general or the other par-
ticipant's performance were scored under this category.

For example, "What's, that?", "I will go to the top", "After -

N
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you-move, I'll go to the left", and "TLet's make a window",
were all scored as Eﬁglanation since they served an infor-
- métion—gharing function rather than a‘diréctivg:aim. Simi;
larly, 'responses téﬁquéstiqns such as "Yes“,."No"h or ‘even
."I don't know", were included under this category since the&
I provided the other participant with redéested feedback of a..
non evaluative Rmature. : : s
'\ Praise. Any comment which was directed toward thé
gtrfqrmance of-fhe other participant and which connoted pos-
itive evaluation was®included under Praise.’ Thus,."Terrific“,
"That's good", and eﬁen “Yes",‘when.offe;ed spontaneouslyA r
(not in response tc a question), fell under the category

Praise.

,

Criticism. As opposed to Praise, Criticism refers to

all statements which implied negative evaluation of the oth-

" er ‘participant's performance. "That”E‘WrSQE;, "This is ter-
rib»e", and even "No", were all coded as Crl icism since
-y

-

 they informed one of the participantsg that his partner did
. not appreciate his efforts. Further, loud, negatively-

toned exclamations were also included under Criticism since,
[

. they implied displeasure: ie. "Oh God!", ?Aafgh!", and
\_/h; Y P :

.

"vukkk!". However, discrimination was made between commen-
ts which carried negative valuation, from those which denot- |
ed improvement in a specified direction. BSuch statements as

"cut that out", or "Don't turn so hard", were more approp-
\

riately categorized under Impulse-Control, due to Eﬁ&fj, .

‘e
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combination of two elements: negative feedback with implied

direction., -

Impulse-Control. -Statements categorized here were a

combination of Direction and Criticism. Impulse-Control

suggestions attempt to control the direction of the other

participant's behaviour through the delivery of a regative-
3 . . :

ly-tinged evaluation. Often, the evaluation was carriéa in

the harsh tone of vdice if not in the content of the message:

ie. “AE‘\gour age!",

my knegb!", or "Jim sai

"Stop, stop, stop!", "Get your hand off ‘
not to touch that equipment:".
Off-Task. All statements which referred to activities.
or events unrelated to e task situation wére scored as.
being Oéf-Task. That is, references to eyents outside of
the experimental room or non-task activities within thé tes-,
ting situvation were appropriately coded here.' "What's for
dinner tonight mom?", "Isn't that a neat locking rocking hO{-
se?;, and "That radar task sure was boring" were npt relevant
to the social interaction task and thus included under Off-

»

Task. -

Qther. Since certain comments and asides were not

classifiable under any of the preceding categoriés, one

Y

'\‘-—-k~
"“This is hard", "I wonder what I should do now", "I'm sorry",

residual categdry was required. Such comménts as MOh"

and "I'm getting tired of this", were included here. Also,

whistling, humming, singing, and nonsense noises were class-
ified as Other.

[y
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APPENDIX K

u ' ‘RAW DATA__~

s Variables
_ ' Drug ¥ ‘
Subject Level Correct Omissions Commissions
A 1/0 10 5
1 B 165 E 3
o c - 175 6 2
w a 172 5 1
2 B 182 1 1
c 180 ‘ 2 %, 0
. A 175 ° 14 1
24 3 2 B 171 19 0 -
: ' : c 186 6 0
L3
A 155 21 0
4 B 159 , 2 2
c 145. 17 1
: A 174 5 ' 27
5° B 167 1 12
cC 185 0 3
A 188 1 2
6 B + 185 2 0
C 186 3 0
-

Plagbo

.3 g /kg . o
1.0 mg/kg

0wy
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) 189
RAW DATA
,’\
i \ V/iiriables a
Drug < ~ .
Subject Level| Correct Omissions Commissions
A 87 56 ' 12
7 B 137 16 2
c 128 .30 - 15
a 152— 5 .47
8 B . 173 - 6 . 1-
C 165 lO. 4
A 76 68 14
9 B 134 26 8
C 141 47 1 -
A 103 / - 59 ‘11
10 B 98 Y 71 4
C 130 - 23 - 710
. A 148 2
11~ B 157 3
C 172 2
A 134 44 - - 1
12 * B 169 0 10
C 97 g2 1
. .
\
A = Placebo \\
B = .3 mg/kg y
C= 1.0 mg/kg .
v “~
* i
] -
-
.
o,
//-V
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RAW DATA
™ L 1- '\.\' ) . . -
Variables
LY
Drug Mother’s Mother's ‘Motﬂgr's
Subject Level Directiops' Explanations * Praise
T = N
T a . 7.7 34.6 0.0
1 B S2.1 68.1 0.0
c’ 1.6 77.4 0.0
N A 54.2 34.2 0.8
2 oB | 50.0 42,3 3-8
. c f 33.3 '51.3 2.6
A 37.7 55.7 1.4
3 B . 30.6 56.5 1.2,
o 18.9 77.4 0.0
A 58.5 . 24.4 1.1
4 ‘B 4.9, 21.3 0.0
c 50.5 28.6 9.5
) A 43.5 36.5 1.2
5 B 32.3, 50.5 {3
c 73.4" 10.8 5.8
' A 41.3 ' 50.0 0.0
6 /B 54.2 25.0 0.0
C 3.2 9.3 0.0

Note —Data expressed as

oww

IRl

Placebo

.3 mg/kyg
1.0 mg/kg

(\f

g3

-

rercentage of total fe5ponseé.
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' RAW DATA
o
Variables .
Drug Mother's ) "l\.'lothc.ér's Mother's
Subject. Level| Directions Exdplanations Praise
A 12.0 38.7 - 0.0
7 B 13.7 52.1 - 1.4
c 20.9 53:9, 0.9
A 333, 29.6 . * 0.0
8 B ~ 54.8 . 29.0',,/\9_ 0.0
c ©25.3 52,0, . - 0.0
. A 20.0 . "~ 50.6 2.7
9 B.. " 11.5, 51.9 3.8
T 22.9 45.8". 2.1
- A 66.7 15.6 0.p
- 10 B 51.1 28.8 0.0
c 76.2 12.4 1.0 -
: A 57.3° 17.9 3. A/j‘.\
11 B 62.2 - 12.2 9.1 |
cC. 62.5 13.5 . 4.8
t, A 13,6 . 50.0 0.0
‘12 B 5.0 60.0 0.0
- C 26.5 59.2 0.0.

. _Note—Data expressed as per

.\IE\./‘:'Placebo .
= .3 mg/kg .

. €=1.0 mg/kg

P’ntage of -total respouges.

&
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RAW DATA
Variables
. Drug Son's Son's _Son's-.
Subject Level Directions Explanations Praisg
A 45.8 5.5 o.oL
1 B 73.4 15.6 0.0
c 61.9 14.3 0.0
A 5006 19.1 0.0
2 B 58.2 30.9 © 0.0
- c 19.2 30.8 +.0.0
A 64.4 31.5 0.0/
3 B 72.4 22.4 0.0
o . 72.5 24.5 1.0
A ' 0.0 ‘0.0
4 B 1.4 0.0
o 4.4 ¥ 0.0
A 6.1 3.0
5 B 57.8 0.0
C 0.0 0.0
A 62.2 0.0
6 B 54.5 0.0
C 69.7 0.0

26:3'. : \
A

" Note—Data expressed as percentage of tota
A”= Placebo

B = .3 mg/kg
C = 1.0 mg/kg

1l responses.
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RAW DATA .
Variables ﬁ"q
Drug Son's Son's Son's
Subjert Level Directions * .Explanations Praise
A 37.1 23.6 - 0.0
7 B 25.5 ~ 52.0 b 1.0
¢ 51.1 36.8 0.8
.
A 56.1 33.7 1.0
8 B 58.8 30.6 0.0
C 46.9 43.4 0.9
A 58.1 21.9 1.9
9 B 50.0 25.0 0.0
c 32.7 41.8 0.0
A . 6.9 55.2 0.0
10 B ' 13.3 760.0 0.0
, C 7.1 57.1 - 0.0
A 7.7 59.0 . 0.0- -,
11 B 0.0 95.'5 , 0.0
Cc 0.0 100.0 , 0.0
A 53.4 38.6 “1.1
s 12 B 66.2- 27.7 . 2.3
9' 74.0 20.5 0.0

Note —Data expressed
Az Placebo

B= .3 mg/k
*c= 1.0 mgfzg

as percentage of total responses.

i

e

)
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RAW DATA
: Prug Mother's Mother's Mother's
Subject Level Criticism’ Off-task Impulse-control
A 11.5 7.7 34.6
’ 1 B v 6.4 0.0 4.3
- C 0.0 0.0 6.5
A 3.3 1.7 1.7
w 2 B 1.3 0.0 -1.3
C 2.6 .0.0 /7‘ 7.7
A 1.4 0.0 0.0
3 B 2.4 0.0 0.0
C 0.0 0.0 0.0
~
A 1.7 0.6 11.4
4 } B 1.6 39.3 24.6
C 2.9 0.0 5.2
A - 3.5 2.4 3.5
5 B 5.4 0.0 2.2
C 3.6 0.0 6.5
- A 8.0 6.0 2.2
6 B . 6.3 0.0 8.3
c -~ 0.0 0.0 0.0

Note —Data expresséd as percentage of total response$.
A = Placebo

B =. .3 mg/kg
C = 1.0 mg/kg
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RAW DATA
\ . Variables
o Drug Mother's Mother's Mother's
Subject Level Criticism Off-task Impulse-control
N . , ,
A 6.7 « 0.0 28.0
7 B 2.7 0.0 1.4
C 0.9 0.0 0.0
. A 11.1 0.0 18.5
8 B 4.8 0.0 1.6
C 6.7 0.0 6.7
. A 1.3 0.0 13.3
9 B 3.8 5.8 1.9
4, . .
C e 2 2.1 2.1
A 2.1 0.0 " 9.4
10 B 0.0 0.0 4.4
c 3.8 0.0 4.8
‘ A 8.5 0.9 1.7
11. B 4.9 0.0 5.5
C 7.7 0.0 3.8
A 0.0 0.0 6.8
12 B 0.0 0.0 0.0
o4 6.1 0.0 ‘L 2.0
\

Note—Data expressed as percentage of total responses.
A = Placebo

B= _3 mg/kg

C = 1.0 mg/kg
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. RAW DATA
L}
Variables
Drug . Son's Son's . Son's
Subject Level Criticism Off-task Impulse-control
A 0.0 20.8 0.0
1 B 11.0 0.0 . 0.0
- C 13.3 0.0 6.6 *
A 4.5 . 0.0 1.1
2 B . 0.0 i F0.0 . 0.0
C 0.0 $ 0.0 3.8
. A 1.4 0.0 + 1 D.0
3 B 0.0 0.0 0.0
C 0.0 0.0 0.0
A 0.0 0.0 0.0
4 B ©8.3° 66.7 ) 0.0
C * 0.0 0.0 0.0
A 3.0 6.1 . 0.0
5 B 0.0 0.0 0.0
- C 0.0 0.0 0.0.
~ . 2.7 0.0 ¢ 0.0
5} B a.1 0.0 v 2.3
L c 0.0 Q.0 0.0

' s

Note Data expressed as -percentage of total responses.
= Placebo )

= .3 mg/‘kﬁ .
= 1.0 mg/k '
‘ .

0w
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RAW DATA
Variables
Drug aSon's . Son's Son's
Subject ° Level Criticism'’ Of f-task Impulse-control
: A 0.0 5.6 0.0
7 B 2.0 1.0 0.0
c 2.3 a.0 0.0
A" 0.0 0.0 0.0
8 B 2.4 0.0 0.0
c 0.0 0.0 0.0
. A e 1.0 0.0 1.0
9 B 142 0.0 1.2
- c 1.8 3.6 0.0
A 3.4 0.0 0.0
10 B 0.0 0.0 0.0
c 0.0 0.0 0.0
A 0.0 5.1 0.0
11 B 0.0 0.0 0.0
C 0.0 0.0 0.0
¢
. A 0.0 ¢.0 0.0
12 B 0.0 0.0 0.0
C 0.0 0.0 0.0 ,

Note —Data expressed as percentage of total response.
A —.Placebo

B = .3 mg/kg

C =1.0 mg/kg
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. RAW DATA
Variables
Drug Sub Scale Total
Subjects Level Ratings Ratings
A 16 - 34
1 B 9 20
c 6 12
A 12 44
2 B , 7. 41
C. . 1 -8
A 0. 1
3 B 0 2
C 0 6
A . 7 = 15
4 B r e 23
C 1 - 10
A is 81
5 B 0 3
C 2 8
A 15 - 43
6 B 7 23
C 2 9
A = Placebo
B = .3 mg/kg
C =

1.0 mg/kg
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RAW DATA ‘
Variables
‘Drug ‘Sub Scale Total
Subject Level Ratings Ratings
10 , 33
7 3 » 22
C 2 11
A 16 64
8 B 24 64
C 11 61
) (5 9
9 ‘B o 4
c 1 4
A\ .
! A 9 . 34
10 B, 6 34
Y- C 12 49
. _
' A- 0 0
11 B 0 0
o R 0 3
. A 5 24
12 "B 0] 18
c 2 21
. \,/'
A = Placebo .
B = .3 mg/kg
c =
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