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CHAPTER I

INTHODUCTION

This study was deslgned to test the effect of ampheta-
mine sulphate on the behavior and zczusmic achlievement of
children. The chief purpose 1ls to determine whether it
achieves a beneficial effect in hyperactive children by re-
ducing the activity level and the degree of Impulsiveness
winille increasing emotlonal control and lengthening the atten-
tlon span. As a byproduct to treatment of physlical illnesses
by drugs, it has often been observed that there are behavioral
and psychological changes in the patient. As the stuay and
treatment of human behavior became a focus of interest for
medicine anc¢ psychology, clinicians have become Increasingly
interested in deliberately treating deviant vehavior pharma-
colozically. Sakel introduced the use of Insulin in the
treatment oi schizophrenia about 1930 in Vienna. iietrazol
was first used by ileduna In 1935 to treat the affective
psychoses, involutional melancholla, and some acute catatonlc
episodes. It was during this same period, in the 1930's,
that reports appeared on the effects of amphetamine sulfate
on children manifesting behavior problems of various sorts.
The guestions for which answers are sought arei: Is there a
criterion which can be used to predict which children will
be beneficially effected by the use of amphetamine sulfate?
In what spheres ls change observeC when amphetamine is ad-

ministered%



Clinical observation has convinced many psychiatrists
and psychologists that amphetamine has a beneficlal effect
on meny chlliren with deviant behavior. Nost of the studies
are purely observational wlth no attempt to set up scientific
controls. Results are somewhat confusing with some children
reported to be functioning at a more satlsfactory level, some
showing no change with amphetamline sulfate, and some reported
to be worse. Primarlily, it 1s reported that with some subjects
the medication seemed to serve as a depressant. <This is con-
tradictory to previous experience which indicated that
amphetasine sulfate served as a stimulant. Previous work
has been empirical in nature with no real attempts at ade-
guate controls. Tne importance of controlled conditions and
the testing of deflnite hypotheses in a manner susceptible
to statisticsl analysis is acute in working with human be-
havior. This need is strikingly cemonstrated by the many
assumptlions current concerning the use of amphetamine sulfate
and the ease with which it is administered in clinical practice.
It has been suggested by some that this medication is effect-
ive because 1t gives "a feeling of well-belng". Other ob-
servers suggest that it is effective with children who have
had some particular braln Gamage 1In esrly life or a type of
cerebral dysfunctioning. |

Despite the fact that much of this still remains In
the realm of speculation, amphetamine sulfate l1s widely used

in the treatment of emotionally disturbed chilld ren.



ihe attempt to handle behavior problems easily and
quickly has led to increasing use of amphetamine sulfate in
an attempt to protect tle child in the community, protsct
nis emotional life and control his gctivity. The ease and
economy of acministration nas led to widespread use. In
acdition, its effect 1s immediate, reaching its optimum
effectivenecs In within twenty or thirty minutes. It has
no toxic aftereffects and 1t wears off within twenty«four
hours. "This clearly demonstrates why its usge 1s so tempting
to the child psychiatrist and the pedistrician. But it has
not been clearly incdiceted that amphetaniine sulfate has the
definite effect upon the symptomatology mentioned. Each
arministrator of medlcation proceeds on hls own particular
nypothesis. Thus previous material has been ¢ifficult to
svaluatie. The problem presented tnen 1s: Can amphetamine
sulfate be utilized to Improve the behavioral efficiency of
some chlldren? If so, what are the criterisz for its use?
Can acphetamine sulfatce be utllized in certain behavior dis-
orcders with a degree of predictabllity as to results?

It is hoped that thls researcnh can establish an ex-
perimental base for the use or repudiation bf amphetamine
suliate In the treatment of certsin behavior cdisorders.

"he endeavor s to discover the criter_a for its use. The
experimental procedure is constructed to detect chiengze in
hyperactive children wro have been given amphetamine under

controlled conditions. Thus one might arrive at a higher



degree of predictability of success than has gppeared in the
literature to date. Ve are looking also for the areas in
which Improvement might be most pronounced. This, of course,
can be expected to suggest areas for further study.

Because of the gquestions that still remaln unresolved
it has become increasingly important to determine with some
degree of specificity, the value of amphetamine sulfate.
Otherwise, the possibillity will elways be mresent that
amphetanine is merely serving as a palliative and l1s a de-
lusion while causing the physiclan and the psychologist to

neglect treatment of basic causes of human behavior.



CHAPTER IT

SURVEY OF THE LITERATURE

Throughout the literature discussing the use of amphe-
tamine sulfate with sdults, the stimulating effect of the
drug 1s mentioned. It is considered to have ouistanding
antl-depressant reatures, and 1ts use is indicated when
treatment in this direction is the objective. Goodmsn and
Gilman, in their classic work (30), discuss this use of the
drug at some length. They refer to it as a stimulant and
anti-depressant and report excellent results with 1ts use
for narcolepsy, in depressions and in states of exhaustion.
They report good results when it is used for psychogenic
dlsorders where depression and fatigue are the outstanding
characteristics. It dén be éasily used by the physiclan be-
cause of its wide margin of safety. That is, there may be
a great variation in the dosages without any ill effects.

o perman ent organic changes have been ocoserved as a result
of taking amphetamine sulfate. The medication takes effect
within thlrty minutes to one hour.

A. PRELIWINARY RESEARCH VWITH ATDULTS

Amphetamnine sulfate was described in 1910 by Barger
and Dale (20) as a group of drugs to which they gave the
name "sympatho-mimetic™. In 1930 this drug was used in
pharmacologlcal studles conducted on animals by Alles,

Hartung, wunch, Tainter and Prinzmetal (16). At first their



attention was on the peripheral effects of the drug, but a
marked actlon on the higher nervous centers was also noted.
Some observers noted that overdosage, particularly late in
the day, led to ilnsomnia. A pressor action was noted by
Delray and Pichot (2l1l). This same effect on humans was
noted by Kleinmeir snd Katz (38). Hathanson (49) reported
a definite stimulating action in the central nervous syatem
of normal individuals and found the drug reacted favorably
in states of persistent exhaustion and fatiguabilitye.
Davidoff and Reifenstein (20) attempted to test
the stilmulating effect of amphetamine sulfate in 1936, and
Grew the following conclusionss: when aimphetamine sulfate
was used, the normal group was found to have the largest
number of responses in gll spheres. The organic group was
next and surpassed all the other abnormal groups. Elevation
of mood was the least marked response. Of the abnormal
cases, 25.5% showed this response while 70% of the normal
cases responded thusly. Overtalkstiveness was seen in 60%
of the abnormal cases, except 1In the dementia praecox cases
where the figure was 2855, In the normal cases the overtalk-
ativeness appeared in 70y of the cases. Hyperactlvity was
tiie most frequently observed reaction to amphetamine sulfate,
appearing in all of the normal group and 80% of the organic
casese. With dementie praecox and psychoneurosis there was
considerably less effect,. In some cases a decreased motor

activity was noted.



In & consideration of general efficiency, it was
found again thet the normal and organic group showed the
most consistent gain. 411 the normal cases and 80. of the
organics snoweC lncreased general efficiency. The lack of
response in this respect of the psychoneurotics presents a
striking contrast.

In general, then, the most marked response in 2ll
phases studied was found in the normal group. This was closely
paralleled in the organlic cetegory. This particuler article
was discussed in some detall because it in essence summarized
all the existing literature prior to 1937. It also submitted
the concepts and hypotheses formulated to that time to some
sort of experimental design, despite 1ts obvious limitations
and subjectivity. Davidoff (18) also completed two addition-
al research projects on the use of avphetenine sulfate. One
cegalt with the use of amphetamine sulfste with self-absorbed
patients, and the other was an sighteen month study of the
erfects of auphetamine on all types of individuals (16).
These two experiments coni'irimmed the impressions of tie
earlier research outlined above.

Henderson ané Gillespie (32), in thelr standard
work, consider amphetamine sulfate to be particularly ef-
fective in working with chronilc post-encephalitic syndromes.
They speak of the symptoms of thils syndrome to Include the
fellowlng types of behavior disorders: restle ssness,

ageressgiveness, impulsiveness, erratic btut active attention,



irpitability and violence. Jhlle the medication caused an
improvenent in this symptomatology, there frequentliy appears

a secondary intellectual deficlency due to 2 lack of attention.
The results are not permanent, however, and dlssppear with

the withholding of medication.

Lolitch and Hceles {42) found that when amphetamine
sulfate was sdminlstered to adults in g normal group it
proved invigorating and seemed to have a stimulating action.
They also qguote People ancd Guttman as having substantiated
this observation. Sargent and Blackman (52} used amphetamine
sulfete with forty-eight adults iIn a mentsl hospital and
gave intelligence tests before and after the acdministration.
The results showed an eight per cent total 1lmprovement in
test scores with smphetamine. o controls were used, how-
ever, and when Liolitch and Eccles (47) repcated part of this
experiment using placebos also, they discovered that there
was also Improvement on test scores when only the placebo
was used. uLyerson and Nathanson (49) later corroborated
this as well as the stimulating effect of the amphetamine.

Alles anc Feigén (1) conducted a research project
with the use of amphetamlne sulfate on industrial vworkers.
They showsd that the use of the drug appreciably reduced
fatigue and increased efficiency in industrial wbrkers.

They raised serlous questlons, however, &s to whether this
was a continuous or merely a temporary effect. The study
tended to demonstrate that its continued use led to a decrease

anc. disappearance of its early stimulating effects.



The early enthusiastic hopes for amphetamine sulfate
with normal, psychoneurotic and psychotic indivicuals had to
a great degree collapsed. It had veen well establisiied that
witin acults gaphetamine sulfate served as a stimulant. It
showed its greatest eifect on normal subjects. Those suffer-
ing from 1llness organic in its origin showed the next high-
est nuuber of responses and exceeded ail other sbnormal
croupse Change of mood seemecd to be the least notable
response. iwost freguently recarked caoanges were increases
in hyperactivity, overtalkativeness, general efficlency.
Pesychogenic 1llnesses showed thelleast response, bdut a:phe-
taine sulfate might accelerate improveaent in patlents where
recovery was inevitable. It had also been Indicated tiat
with orgenic illnesses, restléssness, impulsiveness,
violence, aggressiveness, impaired attention span, and ir-
ritability were particularly responsive to amphetamine. In-
telligence scores were suggested to be elevated with the use
of this medlication. Othgr studies indicated that industrial
production could be increased and fatigue reducec. All
writers felt, however, that results were temporary and
improvement disslpated with continued use or when medication
was removed. Ko change in the illness or in the structure
of the personality were found, nor did benefits persist when

the drug was removed from the individual. Lesults of medlcation
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are almost lmmediate and eifects disappesar within twenty-four
hours of drug removal.
B. AMPHETAMINE SULFATE WITH CHILDREN

While amphetamine sulfate was used with some degree
of freguency for children showlng deviant behavior during
the 1930's, it was on a hit and miss baslis, trial and error,
with no clear concept as to when ifts use was 1ndicated. It
had no experimental background and no method of measuring
and evaluating 1ts efficacy had been attempted.

In 1837 Bradley (10) attempted to organize hils
experiences with this medlcatlion and presented the first
paper on the use of amphetamine sulfate with chlldren.

The greatest change was noted in school performance. Speed
of comprehension and accuracy of performance increased in
most cases. 1t appeared the first day amphetamine was given
and di sappearec the first dsy the medication was dlscontinued.
Helf of the children, however, did not show this striking
change. Emotionally, half of the children became subdued

in thelr responses, and this was considered clinically a
‘social improvement. In many it was sccompanied by a feeling
of well-belng. wore irritable, aggressive, nolisy, domineer-
ing children were reportec to become more placld.

Seven children gave only evidence of a feeling of
well~-being. "All showed a widening interest in things around
them and a diminishing tendency to be preoccupled. Five
became tearful and appeared worried. Only one was reported

to have shown effects in the opposlte direction, i.e. more
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hyperactive, aggressive and 1rritable. Some change 1In motor
activity was noted in the form of a slowing up with only
three becoming more hyperactive. This was startling at the
time since it was In direct opposition from what would have
been expected as a result of work with adults. However,
there was no standardization of observation and only the
comments of school teachers and nurses as to perfonnance.

Behaviorel eifects were seen thirty to forty-five
minutes after oral ingestion of the drug. {Changes in be-
havior were at their height cduring the second and third hour
and gracually disappeared over a perioc¢ of six to twelve
hours. In all cases the full effect of the medication was
noted on the first day of administration. It continued as
long as amphetamine sulfate was taken ard left permanently
as soon as the drug was discontinued.

In this first experimental attempt to evaluate the
use of amphetamine sulfate with children, Bradley (8)
commented upon the results:

"o entirely plausible reason for this
acceleration of school performsnce is evicent
aside from the fact that a stimulatlng drug
was used. However, at leasi half of the whole
group of diildren «id not show this strixing
response in school, in spilte of the fact toat
rost of them responded in other ways to medi-
cation. Only half of them showed favorable
mood changes and also shared to a notable ce-
gree 1in the school performance.

"As far ss improvement Iin individual
school subjects was concerned the tsachers
were most impressed by changes in arithmetic,
since speed of comprehenslion and degree of

accuracy and quantity of output were all
favorghly aifected.
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"Tt appears paracoxlcal that a drug
known to be a stimulant should produce sub-
dued behavior in half of the children. It
should be borne in mind, however, that por-
tions of the higher levels of the central
nervous system have inhibition as their func-
tion, anc that stimulation of these portions
might indeed produce the clinical picture
of reduced activity through incressed volun-
tary control. FPresumptive evidence that
this may be the case i1s suggestsd by elec-
troencephalographic studies...Definite ab-
normglities of the brain rhythms were noted
in eleven of these children, eight of whose
records showed... 'seizure waves' seen In
patients with petlt mal epllepsy. All but
one of these children with 'selzure waves!
became dlstinctly subcdued under the influ-
ence... it has been suggested that their sap-
pearance indicates impaired cortical functions.

"...From preliminary observation of the

hirty children in this series there seems

to be very little apparent relationship be-

tween a child's response to amphetamine

and the conventional clinical characteris-

tics of =zge, sex, past history, physical

condition, reaction type, intelligence and

special mental abilities or disabilities.m

(8, pp. 582-583)

The followlng year, 1938, Jasper, Solomon and
Bracdley (36) attempted to evaluate more thorouzhly bradley's
suggestion that many children suffering from behavior
problems hed impaired cortical functioning. They studied
71 chilcdren with a variety of ovehavior problems and found
that seventy-one per cent had abnormal electroencephalo-
grams. ‘[he abnormallties were markec in fifty~-nine per
cent. They then concluded that many of these behavior
problems considered of a functional nature, in truth had

an organic component.

At about this time, wmolitech and Zccles (47) ex-
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perimented in a more thorough manner with the use of amphe-
tamine sulfate on ninety-three boys between the ages of
eleven and seventeen. They tested these boys on placebos
and on amphetamine sulfate, as well as with no pill at all.
Several importent factors are pointecd out in this

study that hac been overlooked in the earlier ones. One of
these 1s that the individuals tend to show improved perform-
ances with a placebo, that is the administration of a pill
has a psychological effect reflected in improved performance
even though the plll itself has no pharmacologlical effect.
Subjects lmproved with either the placebo or amphetamine,
but they did show greater Improvement with the amphetamine
sulfgte. This was something Bradley did not consider in
his research. The age diiferential also makes these two
studies difficult to compare. A further flaw in this study,
whickh the authors themselves recognizec, was that test and
retest for the Intelligence scores was not done on comparable
forms of the same test. sather, two entirely cdizferenc fesis
were given. Thus part of the improvesaent may reflect differ-
ences in the tests administered. Zecause of this it 1s diffi-
cult to judge the slgnificance of the results obtalned. The
implication ig strong however, that amphetémine sulfate did
lead to improved performance in these chlldren in the areas
tested.

In 1939 Bradley (7) publisned his enpirical findings
on twelve years of experience with amphetamine sulfate.

"Specif'ic behavior responses...{to ampheta-
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mine sulfate}... 50 to 60 of the children
becoming more subdued, 15 to 25, showing no
change, 20, showing increased activity and

O% showing an acceleration of school progress
only. Clinlcally these reactions incdicated

60 to 7&x symptomatic improvement, 15 to 255 no
change and 10 to 153 unfavorable responses.
Children with a variety of clinical cdiagnoses
were beneflted with no evidence of tolerance or
addiction following prolonged administration.

. ..The conclusion is drawn that these

drugs Influence children's behavior by alter-

ing thelr emotlonal reactions to dlistressing

gituations. It offers the @ actitioner readily

available and easily controlled pharmacologlc

approaches to the symptomatic treatment of

children's vehavior cdisordevrs." (7, pp. 35-36)

Bradley also attempted to explore the possibility
trhat lmprovement with amphetamine sulfate might somehow be
correlated with dilagnosis. For this purpose he diviced the
¢hilaren into four categoriess: behavior cisorders of psycho-
genic origin, vehavior problems assoclated with convulsive
disorders, psychopathic personality, children with schizold
personality. There seemed to be little significant dif-
ference between groups in the response to amphetamine
sulfate except Tor the schizoid personallty group winich
showed the least improvement. It was pointed out that
hyperactivity was frequently assoclated with behavior
problems Iin chlldren and that amphetamine sulfate seemed to
have 1its greatest effect on the activity level. At this
point in research it wes felt that the elffect was chlefly
obtained from the feeling of well-being which pervaded the

children whien amphetamine sulfate was gdministered.
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C. COHCEPT OF USE FOii ORGANIC DYSKFUNCTION IF CHILLCHEN

The idea that there might be a cortical ilupairment
in & preponderance of chlldren who showed behavior cisorcers
had been abandoned after a study was made by Cutts and
Jasper (17). They studied the effects of amphetamine
sulfate on behavior problem children who also had sbnormal
electroencephalograms. About one half of the patients were
distinguished vy marked improvement in behavior with ampheta-
mine therapy. Changes in the electroencepihalogrem, however,
Gid not correlste with clinical changes produced by the drug.

Lindsley and Henry later repeated this research in
more detail (44). They found that behavior improved markedly
with the adminlstration of amphetamine sulfate. While a
number of statistically significant changes occurred in the
electroencephalograms they were not marked changes and were
not 1n proportion to the changes in behavior noted. Also
tae electroencephalogram changes were not always conslstent
from subject to subject or from one head area to enother.
They therefore conciuded that changes in behavior produced
by amphetamine sulfate were independent of changes in the
glectro-cortical abnormalities.

Mclfamara ané iller (48) working with college students
found no increase in efficiency in solving standard multi-
plication problems when amphetamine sulfste was used, but
the subjects reported feeling mentally stimulated when the
drug was first administered. Barmack (4) also worked with

college students and concluded that amphetamine sulfate im-
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proved the "inclination rather than the abillity of the
stucents to perform the tasks at hand". This led Bradley
and Green (l4) to examine the psychomsetric performance of
childéren receiving amphetamline sulfate. In general there
was no striking change in the Intelligence quotient when
ariphetamine sulfate was administered. Attempts to correlate
change with age, sex, personallty type or clinical problem
save no noteworthy results. More startling was the fact
that in those children where school performance improved
markedly there were no better results in psychometric per-
formance with medication than wlth those children who had
not shown this Improvement in school performance. Hesults
on psychomotor tests were equally inconclusive.

Braaley and Bowen (13) shortly later published another
article in which they found that amphetamine sulfzte subdued
the activity of fifty~-four of one huﬁdred children on whom
1t was used. They warned at thils point that the medication
ghould only be considered a supplementary ald in child
psychiatry and was not a substitute for the more basic
psychotherapy or environmental improvements.

Bender and Cottington (6) attempted & research pro-
ject with amphetamine sulfate and children diagnosed as
psychoneurotic, neurotic behavior disorders, psychopathic
personality, organic brain disease, and schizophrenia. They,
too, gained the Ilmpression that amphetamine sulfate was a

useful acjunet to treatment of the neurotic child. They
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felt that it gave him a feeling of well-Peing and temporarily
allowed hin to feel secure and loved.

"In this frame of mind he can face his dif-
ficulties, cxpress his aggressive impulses
without overwhelmning fear of consequences,
and obtain relief from inner tenslon and
anxiety. The art productions and other
means of expressing the fantasy life of
these children reflect these processes as
they take place.

"In the more severely neurotic child
«eo(amphetamine sulfate) acts only as an
expedient to help the child adjust in an
environment where he can later find help
for his deeper conflicts, and leads to an
evasion of those problems during the period
of administration. Here, too, the art anc
fantasy production show an inhiblition which
parallels the evaslon noted in the personal
therspeutic approach during medication.

"Fear, depression and sexual tension
in the child are often complstely relieved
»++a8 18 hyperkinesis appearing on a neurotic
basis. Activity is frequently integrated
and made more productive, and the relation-
ship to the group is thus facilitated.

- M,...has no appreciable effect upon

the benavior of children with developmental

brgin defects or with schizophrenia and

its effect upon the psychopathic personality

was in all respects unfavorable. Conse-

gquently its use 1In a controlled ward set-

up may be an aid 1n the differential disg-

nogsls of some obscure problems..."(8, p.80)

Korey (39) did a study upon the effects of ampheta-
mine sulfate on psychopathic and neurotic juvenile delinguents
between the ages of fourteen and nineteen. The writer
pointed out that his results were in contradiction to
Bender and Cottington silnce they reported no favorable

results when amphetamine sulfate was used with psychopatns.
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Korey felt that the psychopaths reacted as well to the drug
as did the neurotic delinquents. The author could offer no
answer to why one child should respond to this medication
and not another. He too felt that no degree of predictabil-
1ity had been arrived at. All changes were considered super-
ficlal and disappeared as soon as medlication was withdrawn.

Bakwin (4) in reviewing some of the fesearch in 1948
could still peint only to conclusions reached by Bender and
Bradley tnat amphetamine sulfate cdepended for its efflcacy
on its abllity to produce a feeling of well-being in children
anc thus enable the child to face more readlly the tasks be-
fore him.

In 1948 hfosenfeld and Bradley (51) presented their
concept of an organic syndrome in children. Iiuch of this
concept flowed from Bradley's earller work wilth the use of
amphetamine sulfate which has been described in some detail
in the preceding section of this chapter. These writers
outline this organic syndrome of benavior in children as
consisting of the following symptoms:

1. These children are hyperactive. The activity
is involuntary in nature and 1s almost constant. This
hyperactivity may appear from infancy to sbout six years of
agee. 1ts earliest form mey be in precoclous development,
early sittinz, standing, walking, etc. They cannot sit
still, are restless and fidgity.

2, They have short attention spans and limited



powers of concentration. Whether in school or gt play the
children cannot stay at one task or zame Ior long and tend
to change interests very rapldly. They seldom ccmplete a
task that they have undertaken.

3. They are varisble in mood, performance aﬁd be-
havior. They are unpredictable and even school grades may
be veriable.

4, The chlldren are impulsive ard act without con-
sidering the consequences. They cannot brook interference
and act on every desire with apparently no tolerence for
delay of gratiflcation.

. They are usually irritable children. They may
have 1little frustration tolerance, and interference with
thelr activitles, or asking for obedience, will bring on an
angry tantrum.

6. They are explosive children. <helr responses
are intense and when they have a tantrum they may seem com-
pletely out of contact in thelr cemonstrations.

7. Finally, these children perform poorly in school.
This would be expected from tne items listed above. There
may &lso be a specific learning difficulty, most particularly
in arithmétic. These problems seem to pe related to the
visual-motor area.

leanwhile in rrance, Gastaut (2%) vublished a paper
on & methow of studying zctivities of the brain in 1850 by

the photo-metrazol technlique. This was Iurther arplified
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in another paper witn Hunter (28). In essence these publi-
catlions seemed to demonstrate that types of abnormial be-
havior might arise from damage to, or interference with

he functloning of the diencephalon. ~Thus was supsgested

2 new area, in the lower bralin center rather than in the
cortex, where brain camage might create devliant chilchood
behavior.

In the same year, Delay, Pichot anc Denilker {21)
reported on thelr use of amphetamine sulfate with manic
depressive patlents 1In manic excltement. They found that,
contrary to expectatlions, amphetamine frequently had a
quieting effect, as thousgh it were a sedative rather than
a stinulant. Thney felt tne effects confirmed tnelr vremise
that aniphstamine sulfate acts upon the dlencephslon.

Denhcff, Smirnoff and Holden {23) dlscussed the
posslble etiology of such braln damage and the consequent
syndrome wnich appears. The factors arc roughly simllar
to those which cause cerebral palsy. Any injury prenatally,
during pirth or in the first five years of 1life may result
in this organic cerebral dysfunctlon and the consequent
symptomatology 1f there is damage to the dlencephalon.
Prenatsally 1t may be due to maldevelopment, attemptsed
abortion or an Interiference with fetal blcod supply or
oXygen supply. An infection of the mother, such as German
measles and the like may also result in dlencephalon injury.

During childbirtu innumerable acclidents attending
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delivery may result in such diencepnsleon camaze. These are
also given new significance by Arey and Dent (3) and by
Greenacre (31). wmven in the normal delivery without unto-
ward incicdent there ls believed to be an amount of internal
cerebral hemorrhaging which could cause &iencephalon Geinage.
Arey and Dent (3) indicate that there is a tendency for
hemorrhages tc occur at the end loops joining the arterial
and venous systems in the brain. Postmortem studles have
shown that such hemorrhages cdo take place around the terminal
vein of the thalanmus.

There are also post-natal casusative factors for the
presénce of this organic syndrome. These may be due to in-
fection, to injurﬁ, to anoxla, to hemorrhages anc to central
system disorcders. Laufer, Denhoff and Hubin (41) outline
some of these elements. Bradley (1ll) had previously indi-
cated that the behavior problem with which we are concerned
was often seen in epileptic children, sugzesting that 1t
accompanied damage to the central nervous system. Denhoff
anc Holden ({23) founé that twenty-three per cent of their
cerebral palsy cases also hau the organic syndrome.

Some researchers have found dlseass of the diencepha-
lon may leacd to behavior similar to that found in the organic
syndrome. Timme (25) and Hill (33) both feel after investi-
gatlion that there occurs a Cecrease or disappesrance of much
of the inhibitlon which the higher brain centers customarily
impose on the lowef brain centers. This may be due to a pre-

frontal lesion, an interruption of certsln tracts betwesn
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the neocephalic and paleocepnalic levels or the destruction
or disintegration of some integrating structure. Jasper

(35) did some experimental work to show that there are corti-
cofugal pro jections reaching from the cortical areas which
exert an effect on the thalamic anc¢ mesencepnallic reticular
formations. Thus it appears thhat the neocortex does have a
modlfying effect upon diencephalic functions.

Laufer, Denhoff and Hubin (42) attempted to test the
hypotheses concerning the presence of a lesion in the dien-
cephalon whiich causes the organic syndrome of behavior by
use of Gastaut's photo-metrazol technique. They further
postulated that the syndrome disappesars with increased
maturation and that until this occurs, aunphetamnine sulfate
controls the behavlor at the c¢iencephalic level. In other
words, this research dealt with t he measured physiological
effects of amphefamlne sulfate. This research had been
further stimulated and given direction by the statement of
Harazzli (34) that the effect of amphetamine sulfate on the
central nervous system "produces a true primary inhibitlon
at all sympathetic synapses Just as 1t does at many sympa-
thetic neuroeffector junctions". Hodge and Hutchings (33)
also felt that they had shown that auphetamine sulfate had
a depressant eifect at the synapses. Thus they reasoned
that chilédren suffering from organic cerebral dysfunction
had 2 condition where impulses crossed the synaptic con-

nection too swiftly and without sufficient resistance to



23

such lmpulses in the synapses, andé amphetamine sulfate offers
the necessary resistance.

The photo-metrazol test revealed that there was an
abnormally low metrazol threshold in those children suffer-
ing from organic cerebral dysfunction, and this threshold
was elevated by the administration of amphetamine sulfate.
Thus it was demonstrated that amphetamine sulfate has a
specific effect. It had been previously shown by Castaut
and Hunter (28) that intravenous metrazol acted selectively
at the thalamic system. Laufer further acds:

"The considerations just presented

have suggested that ..etrazol acts by lower-

ing the level of synaptic resistance to

transmission within the central nervous

system and particularly at the level of

the thalamus.

"This would suggest that amphetamine,

which we have shown capable of raising

the photo-metrazol threshold, does so by

raising the level of synaptic resistance

in the dlencephalon, thus restoring normal

relationships." (42, p. 5)

After several years of observation of the use of
amphetamine sulfate with children there appeared a general
concurrence smong the various writers as to the areas of
vehavior affected by this drug. These areas were activity
level, impulsiveness, attention span and emotional control.
These observations had not been suobmitted to rigid ex~
perimental conditions and statistlcal analysis. The
question of a diagnostic criterion to determine which

chilcdren would react in a predicted manner when given

anphetamine sulfate had also come under consideratlon.
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The suggestion that smphetamine scted as a depressant at the
synaptic connectlons in the clencephalon led to ths Infer-
ence that only children suffering from orgasnic cerebral
dysfunction reacted in the predicted manner when this drug
was administered.

An experiment was concucted by the present writer
to examine the proposition that amphetanine sulfate was
effective only with children suffering from some type of
organic brain damage. Experts at diagnosing this condition
selected an experimental group of children with this con-
dition and a control group of normals. The hypothesis
tnat "children with organic cerebral dysfunction will
demonstrate improved performance after the administration
of amphetamine sulfate," was tested by means of the Stanford-
Binet, the Seguin LForm Soard, the Porteué Ligzes and the
Bender~Gestalt Visual sotor Test, as well as Dy the use of
a behavioral ratlng scale deslgned to detect change 1n
hyperactivity, Luipulsiveness, irritabillty and length of
attention span. Testing arnd observatlons were made both on
a placebo amd on medication.

The results obtained from this stuay proved to be
inconclisive and could not be used to substantiate the
nypothesis. With both the testing situations and the be-
haviorsl rating scale, the statistical difference observed
¢id not reach the necessary level of confidence. The best

that could be inferred was that whatever results were ob-
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served were not brought about by the Interaction of medica-
tlon and subjects with organic cerebral dysfunction. There
was an observatlion of marked changes in some subjects, but
tuls might be in elther the experimentsl or control groups.
The research left the examiner gtill with the problem of
deterining a criterion for prediction of which children
would react in a specific manner to amphetamine.

A review of the results gave rise to the empiricsl
hypothesis thiat hyperactivity was the facltor comron in those
sub jects who showed the predicted results when amphetamine
sulfate was auninistered. A group was constructed of those
gubjects who had been rated hyperactive on the behavioral
rating scale when on the placsbo. Ten such subjJects come
from the experimental group and seven from the control group.
This group was then compared with 1ltself for results on the
behavioral rating scale while on amphetamine sulfate and on
the placebo. On amnphetamine sulfate hyperactivity diminished
in fourteen, impulsiveness diminished in eleven, and atten-
tion span lengtirened In fourteen.

On tne basls of the results ovbtained with this latfer
grouping together with tne observatlons made during the
initial experimentation, it was determined to construct new
hypotheses and =z new experimental design to test thie general
proposition tnat amphetamine sulfate in hyperactive children

produces more eificilent benavior.



CHAPTER IIT
HYPOTHESES AND EXPEhT.ENT'AL DxSIGN
A. Hypotheses
The litersture culminating in the investigsztion of the

use of amphetamine sulfate with children suffering from
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organic cerebral dysfunction suggested the general hypothesis:

Hyperactive children will demonstrate more efficient be-
havior when administered amphetamine sulfate. Children con-
sidered hyperactive are those who conslstently demonstrate
a level of activity in excess of the "normal" child. liore
efilcient behavior 1s demonstrated in this investigatlion by
a decrease in gross activity, a decrease 1n impulsiveness,
greater emotional control, a longer attention span and im-
proved schiclastic performance. The following experimental
hypotheses are utilized to test the general hypothesis:

1. Hyperactive children will demonstrate less gross
activity, as measured by a behavioral rating scale, vhen
acministered anphetamine sulfate.

2. Hyperactive children will demonstrate less impulsilve
behavior, as measured by a behavioral rating scule, when ad-
ministered amphetamine sulfate.

5. dyperactive children wlll demonstrate a greater
degree of emotlonal control, as measured 0y a behavioral
rating scale, when adminlstered amphetamine sulfzte.

4. GHyperactive chilildren will cdemonstrate & longer

attention span, as measured by a behavioral rating scale,



when admlnistered amphetamine sulfate.

5. Hyperactive children will ccncnstrate improvel schoi-

astic performance, as measured by a standard test oi school

achievement, when sdministered amphetamine sulfate.

B. rzxperimental Design

The basic design of the experiment called for selection

of hyperactive and non-hyperactive children and testing
them for effects of amphetemine sulfate. To coatrol for
the pharmgcological effects of the drug rather than the
psycholezical effects of its administration, the subjects,
In balanced order, were glven amphetemine sulfate and a
placebo on different days and tested under eacn condlition.
r.eactlons under the placebo thus provice a comparative
vaseline for judging the reactlons to the drug. The iInde-
pendent variables are the presence or absence of hyper-
activity and the iIngestlon of amphetamine sulfete as com-
pared to a placebo. The dependent variables are ratling
scale scores and sctual test performance used to measure

the differences between groups ard between pharmacclegicel

|-t

tionsg.

cona

All subjects were drawn from a residential treatment

center for disturbed children. The clinlcal psychologist,
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the head nurse and tae group leaders in charge of the children

were asked to divide all the children into two groups, those

wWNno were hyperactive ant thnose who were not. Only those

chlldren were used as subjects asbout whom all the evaluators
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agreed. Twenty were placed in each gzroup, the hyperactive
group known as Group A and the non-hyperactive group known
as Group B for purposes of this study. The names of all
subjects with the designatlon of whether they belonged in
Group A4 or Group B were given the Calef Clinical Psycholo-
gist by those making tne selectlion of hyperactive and non-
hyperactive children. He cdilscarded those on which there
was not unanimous agreement and used the remainder to form
the control and experimental groups. =xcept the clinical
psychologlist, no one, including the writer, knew Into what
category any subject fell.

The psychologist then placed two O milligrsam tablets
of amphetamine sulfate in each of two pillboxes for each
subjects UThe same was done witnh the placebos. The pllls
are plnk and heart-shaped with the placebo identical with
the medication in size, shape and color. On each box was
placed the subject's name and a code number which would
later identify tie pill for a particular day as ampnetamine
sulfate or placebo. The clinical psychologlst then made out
a list for an order in which the subjects would be observed
so that hall of each gzroup would receive the medication
first and half the placebo first. For the second period
of observatlion two weeks later the order was reversed.

Two days prececing tine perioc of observatlion, the nurse
on duty was ziven the plll boxes for the supject. The pills

were glven by the nurse who regularly acdministered all medi-



catlons between 7:15 and 7:30 4. ile This was given the day
before the period of observation as well as the day of ob-
servation. This was cdone at the same time and in the same
manner that all other children recelving medication were
heving 1t administered. Yo comment of any kind was made to
the child and the subjects apparently accepted thils as part
of regular routine. All pill boxes were returned to the
examiner as a further check.

At 9:00 A. li. the subjects went to thelr regular class-
rooms according to their usual schefule. Since the medica-
tion attalns 1ts optimum effect within twenty to thirty
minutes and cdoes not wear off from twelve to twenty~four
i“;101.11*5, the testing and observation were done well within
the period when maximum effects of thie mecdication could be
expected.

Controlled Varisbles

Several varlebles could be controlled which wmight con-
ceivably effect the results. These were the setting within
which the investigation took place, the subjects! familiar-
ity with the environment, the order of testing and observa-
tion, the time of observation end the observers.

All subjects were patients at a small neuro-psychiatric
hospital. Only those wiio had been resident for three or
more months and were not schizophrenic nor convulsive were
used. The aze range at the hospital is six to twelve.

Children tend to stay for a considersble period of time so

29
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that the population remains fairly stable. During the perilod
of this study there were no admicsions nor discharges. From
the time of acmission all of the chlild's activities take
place w.thin the buildings or grounds of the treatient
center. This includes schooling. The children are civided
into groups for living arrangements and management accord-
ing to age and capabllity. Eaech group is cared for by
zuldes, all college graduates, who serve 1in the capacity

of house parents.

Between 10:30 A. ii. and 11:45 A. I. the subjects were
given a free play situation 1n which they could do whatever
they pleased within the play area. This was not = unique
situstion in their dally living. Iuring this period, each
gubjJect who was being observed for that particular day was
rated for four traits according to the appropriate lLels
Child Sehavior Gcales by three observers.

The same observers rated the same child each tlme. The
observers were the guldes who customarlly care for the
children. These guldes are all college graduates who are
from time to time called on to make observations of the
cnildren for research and clinical purposes. Prior to the
first day of observation, the purpose of the research was
explalned and copies of the rating scale shown. Instructions
were gilven as outlined for the rating scsles (50). ALl
rating scales were handed to the examiner immediately after

the period of examinatlon.



Two variables which might have an effect on the results
were equated. These were age and Intelligencee.

Table I demonstrates the age distribution for Group A
and Group B. The range for Group 4 1s from seven to eleven,
and for Group B tne range 1s eight to twelve. <The mean for
Group 4 1s 9.5 years as contrasted with a mean of 9.8 years
for Croup B. The medlan age for both groups is 10.

Since one of thie admission requlrements of the center
is tnat a child be of average intelligence or higher, the
coniposition of Dboth groups 1is of subjects with 1ntelligence
guotient of 90 or higher as determined by the VWechsler
Intelligence Scale for Culldren. The distribution of
intelligence quotients for toth Group A and Group =2 is
glven in Tavle II. The range of I. g.'s for Group 4 1s
from 90 to 130f, and for Group B the range is from 90 to
129+ Toe mean for Group A ls 106 and for Group B it is 105.
These non-significant differences show both groups are
drawn from the same population with respect to age and
intelligence.

Dependent Variables

Two instruments were used to measure the dependent
varlables in this research. The flirst is the ratings on
the behavioral ratinz scale ancd the second is the scores
on the scholasticrachievanent test.,

dor rating scales the Fels Child dehavior Scales (50)

were useds Thnese had been inCependently evaluated for re-
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TABLE T

AGx DISTRIBUTION OF GHOUP A AND CGLCOUP B

———— —_—
Age Group A Group B
7 1 0
8 3 3
g 5 S
10 7 6
11 4 5
12 0 1
N 20 20
Mean Age FeO Fe8
Mecdlan Age 10 10




TABLe II.

DISTHRIBILION OF INTHELLIGZHCE QUOTIENTS OF GROUP A AWVD GROUP B

Lo Go Group A Group B
90-99 7 7
100-109 8 8
110-119 2 3
120-12%9 2 2
130 and over 1 0

N 20 20

hiearnn L. Qo 106 1035




liability and validity. There are thirty of these scales,
each for a separate behavioral symptom ard each individually
validated. irour were used for this study, for frequency of
gross activity, emotlonal control, impulsiveness amnl atten-
tion span. Bach scale consists of a short explanation of
the factor being measured at tne top of the sheet. On the
left hand side of page running vertically is & ten centimeter
line. On this line are certain measured intervals. On the
rignt hand side opposite these measurements are clues de-
sceribing kinde of observed behavieor. The observer is to make
a mark on the vertical line at a point which ﬁost closely
corresponds to the subject's behavior during the period of
observation. Scoring 1s then accomplished by measuring
with a centimeter ruler. According to instructions given
with the scales only changes of 15 centimeters or more
are significant in indicating a true change.

Appendix A illustrates the rating scale used to measure
the frequency of gross activity. Evidence for reliability
is given by the Fels Institute in terms of correlation be-
tween individual raters and correlations with other measures
or comnunality of the single scale with the remaining scales.
Rellability filgures established for the scale of freguency
of gross activity are .90 for the inter-rater coefficient
and .89 with an external variable. In a three factor com-
munality the rellability coefficient was .88,

While the constructors of these scales feel that in a

sense they are sell vallcdating by definition, since they

o4
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measure the description of the tralts given in the clues,
they o fer further evidence for validlity in correlating the
scales with other measures and with each othner, since each
scale 1s zn independent measure. Frequency of gross activity
had a coefficient correlatlon of .89 with "vigor of activity"
and =-.72 with "physical apprehensiveness". Thus the high
correlation anticipated between "frequency" and "vigor" of
activity is found and the minus correlatlon with “physical
apprehensiveness® is also found.

Appendix 5 shows the rating scale used for estimating
thhe degree of impulsiveness. The inter-rater coeificient
of correlation was .91. This was the last of the rating
scales devised in this seriea at the rels Institute and no
correlavion was established elther with an externsl variable
or in three factor communality. Thus wlth this tréit re=
ligbility is in terms of the inter-rater correlation.

In establishing valildity for the scale on impulsiveness,

the coefiicient of correlation with "tenacity"

was -.78,
with "emotlonal contrbl" -+46, and with "obediencse" -.18.
This is as would Ye anticipated since these traits are to a
asreat extent contrary to what one would expect to find in
the lmpulsive cnhilc. On the other nand, we find positive
correlations with those traits ususlly sexpected to have
some resemblance to impulsiveness: £.27 with "emotional
excitability" and £.13 with "suggestibillty™.

The scgle for encotional control meagurement iz found



In Appendilx C. <The inter-rater coefiicient, found to esta-
blish relicvlility, was .89 and thse coefficient of correla-
tion with an extermal varlable was 85. In a thres factor
communality the flgure was .83

When this trailt was correlated with other scales for
the establishment of velidity figures, it was found to have
a coefflcient of .72 with "conformity" and .52 vith "atten-
tion span's With "obedience" it was .73. When evaluated
against trailts which are considered to Le of an opposite
characteristic, the coefficlent was -.81 wlth the scale for
"emotlonal excltability", -.27 with "aggressiveness" and
-.68 with "quarrelsomeness". Thus we find positive cor-
relations with those tralts where emotional control would
seem to be necessary ané minus correlations with those
tralits which in themselves are evidence of lack of emotlonal
control..

8 study ceals

,_F-

The last of the lels scales used Iln th
with attention span. This scale 1s shown in Appendix D.
The inter-rater coefficient of correlation is .93, wnile
the coefficient with an external varlable is .76. In a
three factor comuunelity the coefficlent of corrslatlon is
.57, |

For validity the following figures arc offered: Atten-
tion span scale has a coefficient fizure vith "planfulness®

of .76 and with "emotional control" of .52. On the other

hand, the confficient 1s =.37 vwith "resistence" and ~.45

36
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withh "emotional excitability'.

The treits drosen from the "Fels Chilc Lehavior Scaleg”
for use inr this research are reportsdc to have exbtremely
high religbility. “he veliclty has alczo been shown to ve
gxceptionally zood. There is evidence from the figures
ziven to indicate that there is some overlapving of the
scales, but this is felt to be inevitable in desling with
huwmn behavior. On the whole the scales do ssem to be
measuring the trailt descrived in terms of the definition of
that trait, its accepted usage and in line with the cues
given to measure the traits.

To measure scholastic performance, the Callfornia Stan-
m

lest was used.s Thils iz a gzroup test of

[

darc Achievement
acacdsmic achievement widely usec throughout the school
svstems of the United States. It glves a raw score wnich

is translated Iinto a grace placement and a scholastic pro-
file. Since there 1is only one form of this test, g1l of

the odd numbered problems were gilven to healf of the subjects
Tfirst and the even numbered problems on the second admin~
istration. The other nhglf of the subjects were given the
test in the opposlte order. Grade placenent scores were
used, and a change of three months or riore in score used

as the criterion of more efficient acsasdemic performance.

The dependent varlable is hancdled in terms of improved

I._J

or unimproved from the placebo to the amphetamine sulfate

rather than the degree of improvement, since this is our



primary concern. In other words, interest was centered in
whether there was siznificant lmprovement in behavior and
test scores with the aduministrestion of medication and not
with the amount of luprovement. M"Iwnprovement' in the sense
used in this resecarcn refers to more efflcient béhavior in
terns of the experimentel hypothneses.

This macde the data particularly amensable to handling
by non-parametric techniques. The method of choice was the
Hann-wWhitney test. A level of confidence of .00 was set up

as the criterion for acteptance of tae hypothesls.
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CHAPTER IV.
K=SULTS

It was the purpose of this stucdy to determine the eifect
of amphetamine suligte on hyperactive children as nmanifested
in certain specific areas of bYehavior and performance. The
hypotheses may now be stated in operationgl terms az follows:

1. he incilcdence of improvement with amphetamine sulfate
&8 compared with piacebo would be significantly grester
among hyperactive children as measured by the Fels Behavior
Rating Scale for gross activity, and the use of the iann-
Whitney test of significance.

2« The incidence of improvement with amphetamine sulfate
as compared withh placebo would be significantly grester
among nyperactive cnlldren as mesasured oy theerls behavior
Hating Scale for impulsive behavior, and the use of the Hann-
Wiltney tést of significance.

3. Thne incidence of improvement with amphetamine sulfate
as compared with placebo would be significantly greater
sgmong hyperactive chlldren as measured by the Fels Zehavior
Hating Scale for emotional contreol, and the use of the Hann-
Wwhitney test of significance.

4. The incidence of improvement wl th amphetamine sulfate
as comparec viith placebo would be signilficantly greater
among hyperactive children as measured by the l'els Eehavior
Rating Scale for attentlion span, anc the use of the llann=-

Whitney test of significance.



5. The Incidence of Improvement with amphetamine sulfate
as compared with placebo would be significantly greater
among hyperactive children as measurec by the California
Achievement Test, and the use of the liann-Whitney test of
signifilcance.

It will be recalled that improvement is defined as s
difference of l.5 centimeters on the rels Behavior hating
Scale or a difference of three months in grade placement on
the California Achlievement Test. DZefore reporting the re-
gults 1t 1s necessary to consider the relisblility of ratings
on the scales employed.

A. INI'ER-KATER RELIABILITY

The religbility of the raters was calculated separagtely
for both Group A4 and Group B when the subjects were receiv-
ing the placebo and when they were receiving the medicsation.
Correlations were computed between the indlvidual raters
for each trailt belng investigated. Thus reter A was correl-
ated with rgter B aid then with rster C. Rater B was cor-
related with rater C. The means of these coefficlents of
correlation for each trait with and without amphetamine
were also compiled.

The results for Group A and Group B are given in Table
{IT. These correlations are quite high compared to those
usually elicited with the use of rating scales. This 1s true
-not only of the means but of the correlations between indivi-

dual raters. This kind of consistency compares favorably



TABLE III.

RELIASILIVY OF BEHAVIOhR RATINGS.
pPrODUCT pmOLIENT GO RELAT IONS

N = 20
RATERS Frequency of Impulsive- Emotional Attention
Gross Actlvity ness Controel Span
Plac- Amph. Plac. A.«ﬂpho PlaCo A.mph. PlaCo Aﬂlph-
Group A
A and B 87 « 80 92 W72 80 <70 «85 W73
A and C .87 « 97 .94 80 «86 « 73 86 «87
3 and C .70 .88 .89 .21 .89 L BT W78
IVIean 081 .98 .92 .81 .85 l72 186 -79
Group B
A ana B 83 79 «80 79 52 D3 «28 + 92
A and C B3 «90 +E0 « 68 .87 «89 82 « 80
B and C « 70 «90 +86 88 «3B «91 B8 «90

lMean « 85 +86 «82 W76 +86 « 91 .86 .91
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withh the results ovtsined at tﬁe Fels Institute when re-
liability figures were securec to establish the reliability
of the scales. In most cases the correlations in this study
with Group A were higher then those In the r'els stucy,
probably due to the more gross vehavioral deviations in

this hyperactive group.

B. FEZLS CZILD BEHAVIOKR SCALES

l. Frequency of Gross Activity. The final compilations
cbtained with the scale measuring "frequency of gross acti-
vity" are shown in Table IV. It should be renembered that
it was necessary to have a change of 1.5 centimeters or more
as measured on the scale to-recbrd change. With these con-
ditions, Group A (thé hyperactive g?oup) gave improvement
in eighteen casés whiile two were unimprovec, when amphetamine
sulfate was administered. On the other hand, in the control
group not one subject showed the same kind of changze with
medicatlion. The mean scoré for Group A on the placebo was
7493, and on anpnetanine 4.97. The meéns for Group 3 were
4.44 on placevo and 5.81 on amphetamine. These figures
verify the selection of the subjects for both groups, since
the mean for Group A incdicates that its gross activity is
egbove the norm as established by the scales wkile on the
placebo, the egquivalent of no medicatlon. Group £, however,
nas a mean which is close to the mid-point In the scale.
Further inspection slso shows that the groups move in op-

posite directions when meclcatlon 1s sdministerec to the
Sub jects.
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TABLE TIV.

FREQUENCY QF GROSS ACTIVITY WITH ALPHITANINE SULFATE

Inproved Unimproved Total
Group A 18 2 - 20
Group B 0 20 20

Total 18 22 40




When the liann~Whitney test was applied to the data by
comparing the groups for rank order with respect to change
of score with amphetamine and placebo, further support was
providecd for the hypothesis. ith K equalling the sum of
the ranks, Rl was 230 and R2 was 590. This pgives a value
of 4.9 and a p&L«e0l. We are thus able to accept the first
of the hypothesest: hyperactive children will cdemonstrate
less zross actlvity, as measured by a behavioral rating
scale, when administered amphetamine sulfate

2+ Impulsivenecs. ‘Lhe data gathered in using the scale
to measure impulsiveness alse provided filgures in the direc~
tion of the hypothesis. The mean of Group A on tne placebo
wes 4483, =nd the mean on medication was T.23. Thusg the
means incicate less Inpulsive behavior for the group wihen
amphetanine sulfate is given. CGroup H had & nean of 6.04
wlth the placebo but £.28 when the subjects were recoeiving
gaohetanine. With thils group there 1s 1little movement, a
glight trend in tie opposite direction of Group A. Cne can
say tlhat the two groups are effected diiferently by the use
of the mecication.

Table V shows the distrlbutlion of improvement in esach
group when asmphetamine was administered. In Group A four-
teen 1mprovec and sgix were uninmprovecd. In Group o five im-
proved wiiile a total of fifteen were uniiiproved. Group A,
witlceh had been seen wille on the placebo to te composed of

impulsive children, with medication wes rated with the be-
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TABLE V.

LDPULSTVEIESS VITH AWPHETAMING SULFAL =

Inproved Unimproved Total
Group A 14 8 20
Group B 5] 15 20
Total 19 21 240

i
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haviorzl ratins scale as being composed of well controlled,
non-impulsive subjects.

With the use of the lann-Whitney test, Ky equalled 320
anc Ko was 450. The z score was -2.46, glving a n< .03,
Accorcing fte the criterion established, thnls alleows ILor

5y

accepbtaonce of the sccond hypothesis: hyperactive cuildren
wlll demonstrate less impulsive behavior, as measured by a
behavioral rating scale, when administered amphetamine sulfate.
3e Lmmotional Control. The rating scale assessing
"emotional control" produced a mean for Group A of 4.32 on
placebo and 7.2 on medlcetion. Agein we see the movenent
of tinis group from a low to a hish degree of emotional
control. Group B, on the other hand, had a mean of 6.55 with
the placebo and 5.63 with medication. And the phenomenon
is thus repeated of the two groups on the same medication
moving in contrary directlons.

An inspection of Table VI indicates that with ampheta-
mine sulfate, sixteen subjects in Group A improved and four
were unimproved. Under the same circumstances only two im-
proved 1n Group B and elghteen remeined unimproved. Apply~
ing the uann-Whitney test, Ky was 270 and Hg was o5C. The
z value was established as -3.83. This gave a p.0l. The
third hypotheses can now be accepteds Hyperactive children
will cemonstrate a greater degree of emotional control, as
measured by a behavioral rating scale, when adminlstered

amphnetamine sulfate.
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TABLE VI.

oI TONAL CONTEOL WITH AMPHETAUINZ SULFATE

Improved Unimproved Total
Group A 16 4 20
Group B 2 18 20

Total 18 22 40
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4. Attention Span. With the scale for "attentlon span”
Group & had a mean measurement on the placebo of 4.09 as
contrasted with a mean of 6.21 on medicatlion. Group L had
a mean score of 6.91 on placebo as agalinst 6.10 on ampheta-
mine. Thus the hyperactive group snowed @ definite move-
ment toward s longer attention span when the medicatlion was
adininlstered wnile Group E showed a trend in the opposite
direction.

As tabulaeted in Table VII, fifteen subjects in Group A
hed a longer attention span when glven amphetamine sulfate
while five remained unimproved. Three members of Group B
had a longer attentlon span with amphetamine and seventeen
were unimproved. Application of the ilann-Whitney test
withh an Ry of 200 and Rg of 530 produced a z value of 3.41.
With the p< .01, we now accept the fourth of the hypotheses:
Hdyperactive children will demonstrate a longer attention
span, as measured by a benavioral rating scale, when ad-
ministered gmphetamine sulfate.

C. CALIMORNIA ACHIEVEnﬁNT T ST

The grace placements obtained from the Californlsa Achieve-
ment Test administered to the subjects provided the data for
Table VIIi. Group A had thirteen improved by three or more
months when given amphetamine sulfate as agsinst their per-
formance when on the placebo. Seven were unimproved. In
Group Z, six showed improvement when the medicatlion was given

and eleven reuained unimproved. Three subjects in Group B



TABLE VII.

ATTENTION SPAN WITH AMPHETAMINGD SULMATE
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Improved Unimproved Total
Group & 15 5} 20
Group B 5] 17 20
Total 18 22 40
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TABLE VIII

CALIFORNIA ACHIEVE:ENT TEST RESULTS WITH AWPHETAMINE SULFATE

Lmproved Unimproved Total
Group A 13 7 20
Group B 6 11 17

Total 19 18 37




could not be rated by this criterion. One became 1ill prior
to testing and two were too hyperactive and distractible at
one sitting to complete testing.

The Mann-Whitney test was also applied to these results.
The sum of ranks provided an Ky of 330 anc an hHg of 374.

The 2z score was l.54. This gave a p of .20. With this
evidence we cannot accept the fifth hypothesis: Hyper-
active chlildren will demonstrate improved scholastic per-
formance, when administered amphetamine sulfale.

At tlie sane time there was a trend In the direction of
the aypothesis. This, of course, raised the question of
wny soine hign level of coniidence was not obtained as for
the cother four hypotheses. It was c¢lear that thils depended
somewnet on the former, and 1t was anticipated that 1f the
subjects were behaviorally more effliclent; less hyperactive,
with a longer attention span anc better emotional control;
tney would demonstrate higher academic achievement.

A furtier review of the literature gave a clue that pro-
viced the examiner with what appears to be a valid explana-
tion. The behavior being studied ususlly makes its appear-
ance before the ags of six (9). That means that these
children iave the symptamatology leading to inferior school
performence prior to admisslon to the first grade. Thus,
for the most part, they have not been able to learn and re-
tain the materlal taught in the classroowm. They obviously

then could not reproCuce on an.achievement test material

ol
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wniclhh they have never ingested. For them the ftest of signi-
ficance would seem to be whether they could learn while re-
celving amphetamine sulfate, the school work they had not
been able to learn previously. In view of this, the examiner
felt that the results were remarxably good, and the level

of confidence superior to what should have been anticipated.



03

CHAPTER V.
CONCLUSIONS

The results obteined from this investigation support
the major hypothesis: Hyperactive chlidren will demonstrate
nore efficient behavior when administered amphetamine sul=-
fate. This 1s based on the statistlcal evidence secured in
testing these four experimental hypotheses: 1. Hyperactive
children will demonstrate less gross actlvity, as measured
by a behavioral rating scale, when administered amphetamine
sulfate; 2. Hyperactive children will demonstrate less
impulsive behavior, as measured by a behavioral rating
scale, when adminlstered amphetamine sulfate; 3. Hyperactive
children will demonstrate a greater degree of emotional
contrel, zs measured by a behavioral rating scale, when
acministered amphnetamine sulfate; 4. dyperactive chilcren
will demonstrate a lohger attentlon span, as measured by a
behavioral rating scale, when administered amphetamine
sulfate., A fifth hypotnesis tested was that hyperactive
children will demonstrate improved scholastic performance,
as measured by a standard test of school achievement, when
administered ampnetamine sulfate. The data secured did not
meet the criterion of statistical signifilcance, sltinough a
trend in the direction of the hypothesis was noted. This
could be explained in terms of the subjects being unaczle
to produce material for the test used since they nhad been

unable to learn 1t prior to the test situation.
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In the broad sense, the results obtained were not 1n
variance with but in support of the literature. FPrimarily
it had been observed that amphetamine sulfsate, unlike its
stimulating effect on adults, has a sedatlve or inhibliting
effect on some children. It has been shown to be equally
true that this medicatlion has this effect with some chllcdren
and not with others. Thls was noted, but nct explalned, by
some of the early observers. It has been substantiated also
by experimental means that the subjects show change in many
of the areas indicated in the literature. An earlier study
had failed to provide conclusive proof that organicity was
the differentiating criterion between those who would change
in the predicted manner with amphetamine and those who
would not. Yet even the writer's earller study hed indi-
cated that in many cases those with organic cerebral dys-
function did change with amphetamine. VWith this research
tnls appzrent ciscrepancy disappears. Characteristic of
many ol those with an organic factor is hyperactivity. It
could be expected then that the subjects in this group who
were also hyperactive vould change with the medication. It
is thus uncerstandable that this coulc lead to the hypothesis
that it was organicity that differentlated vetween those who
would and would not benefit from amphetamine. This study
nas extended thils premise and cemonstrated that not the
organicity but the hyperactivity was the differentilal

factor wvhich allows the precdiction of cerfain results from
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the use of amphetamine sulfate. This, of necessity, includes

many diagnosed as suffering from organic cerebral Gysiunction.

This leaves us with the apparently contradictory infor-
mation tuet anphetamine has an inhibiting effect on one
type of cnild and not on another. It 1s around this that
certaln theorstical considerations are oifered. It is
accepted here that the numan organism 1s a complex of psy-
chologzlecel end physiologlcal functions.

It should not be surprising then that the omlssion of
the necessary psychbological ingrecdlents would have a detri-
mental effect upon maturstion and the functlonin- of the_
central nervous syster. DTqually ftrue vould be the faulty
ezo development in fthose with inadegquats or camazec blole-
~ical structures. IZxtending this line of thinkinz, there
is no regson to reject the proposition thiat a ciild may

Clgplaey identical symptomatology when there 1s elther a

wJ

oaysical lesion in some pert of the centreal nerveous system

or wnen the psychologicel factors effectlns this same aresa

<

of the nervous system gre disturbed. There ls smple evidence

in the literature and emplirically for this, such as in
idiopathic and hysterical epilepsy =znc the gimilarity in
disturtance in many organlc and hysterical 1llnesses.

This research has led the writer to belisve the same
process is in operation with these hyperactive children.
‘he hyperactivity may be due to a leslion or dysfunction of

the biological components, probgbly in the diencephalon.
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On the other hand, lack of proper environmmental factors in
some has led to insuificient maturation and desveloprent,
particularly in tiie cortical areas associated with control.
The hyperasctlvity may be due to damage to the diencephsalon
or cortex or lack of a fully developed controlling function.
Stimuli from the environment are brought through the nerve
fibers to the dilencephalon; the lmpulse to respond im-
meGiately to this stlumulation 1g checked by control exerted
by tue cortex in the normal child, Group B. In Group A4, no
such control being present, the subjects responded with
hyperactive and lmpulsive behavior.

Apparently, then, the attempt to utilize organicity as
the criterion for the use of zmphetamine sulfate is falla-
cious. The type of controls necessary to reduce gross
activity and impulsiveness anc to increase emctlional control
anC attention span are cortical and learnec, thus psycholo-
gical 1ln origin. Organicity may or may not be present, but
this 1s incicental to the hyperactivity. It is not neces-
sary tc Introduce this exiraneous factor to oifer & pre-
diction for the resultant tehavior producec by the admin-
istration of amphetamine sulfate to a hyperactive child.

kgrazzi has pointed out (34) and Hill and Parr have con-
firmed (&3] that amphetamine sulfate has a specific in-
hiviting eifect on the synaptic connections at the dience-
phaglon. Thus stimuli entering the diencephalon from the

environment are slowed down and suppressec. The inhibition



provides for the hyperactive chilcd the control which the
cortex l1s unable to provide. The ressult i1z the more effi-
clznt behavior demonstrated when the cinildren in Group A
were glven amphetamline sulfate.

The same process takes place vhen amphetamine is admin-
istered to non-hyperactive children, but the observed be-
havioral result is quite cdifferent. If asuaphstamine has an
inhibiting action at the diencephalon, 1t must exert this
influence on stimuli from the cortex as well as from the
external enviromnment. When this action is 1dentical In 1ts
effect on both sources of stimulstion, there should be no
cnange in behavior. VWhen'the effect 1s more pronounced on
the cortical connectlons, one could expect that these
children would appear more hyperactive and the mecication
would appear to be acting as a stimulsnt. The degree of
cortical control might concelvably zalso effect the observed
results. That is, those who have a more strongly developed
corticel control are less apt to show a stimulating effect
from the medlcation tnan those where control and impulse are
In fine walance.

The results and conclusions drawn from this investiga-

57

tion supgest serious thought must be given to the administra-

tion of amphetamline sulfate and polnt the way to arditional
necessary research. When amphetamine sulfate is ziven to

a hyperactive chlld, it scems to provide a suvstitute for
the lacking ego-control. The child is thus able to function

without developing this ego strengtih and can rely on the
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artificial use of medlcation. Does this then make learning
through relationships unnecessary so that the child never
gets an opportunity to mature emotionaily? Can such a
child develop the internal strength essentlal to adapt to
the community? Follow-up studies on some of the hyper-
active children who have recelved this medication over a
considerable period of time might provide some of the
answers. Longltudinal studies from conception to maturity
might provide additional material as to what is lacking in
the emotional 1ife of those c¢hildren who become hyper-
actlve and beneflt from amphetamine sulfate.

Since many of the hyperactive children eventuslly
attract medlcal, psychological or psychiatric attention,
the use of amphetamine sulfate as an adjunct or substitute
for psychotherapy must be evaluated. There 1s a strong
suspicion hinted at in the literasture, and which this in-
vestigator felt from empirical observation, that amphetamine
sulfate can interfere with psychotherapy. There seems to
be such constriction of the personality and added ego con=~
trol with no effort of the chlld, that there is 1ittle
anxiety in relstlon to behavior and little of the pre-
requisite for the usual psychotherapeutic approcaches. Re-
search to examine the effects of the medlcation on psycho-
therapy vwould be of extreme value.

The ease of administration means thaet this drug can be

given relatlvely freely by persons who do not realize all
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of the implications. It thus affords an easy treatment

forr the busy practioner vho can attain speedy symptomatic
relief without effecting basic processes. Its use may be
more dangerous psychologically in many cases than withhold-
ing it. ©On the other hand the speed with vhich the subject
reacts to the drug, the lack of toxicity, the non-cumulatlve
effect ana the short aquration of its efficacy make ampheta-

mine sulfate quite susceptible to safe research.
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APPENDTX A
CoILD BETAVIOL SCALE

¥Frequency of Gross Activity

The active child inculges in gross motor activity most

of the time. This rating should be mede on the basis of

free play observation, wherein the child's preference can

be observed.

[l

1

|

Cues
Almost always engaged in gross activity, in motion.

Usuzlly engaged in zctive play, such as slide, Jjungle
gym, marching, running but 1s occasionally inactive
during brief perlods of using gulet play materials.

Child engeges in gross motor activity when that type
of pley is called for, such as in outdoor situatlions.
Also pleys quletly wnen the play situation does not
demand gross activity, such as in coloring, bead-
stringing.

Usually engased in qulet activity such as Ddlock play,
digging in sand, etc.; occasionally joins more stren-
uous activities.

iXtremely inactive, sedentary, stationarye.

oemarks :

Childs:
Obheserver: -
Hours of Observation:

&0
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APPENDTX B
CHIID BETAVIO:. SCALE

Tmpulsiveness

This trait refers to the patience of the child, his

tendency to withhold immedliste reaction for whatever reason.

Lhe child lacklng this tencency is impetient; can't walt

to do what he wants to do.

b
—

e

Cues

Child was an extremely patient sort. Vaitec his turn,
reserved actlon &t will.

Only after he 21ad walted 2 long time did child get
lmpatient.

Child walted turns ratier succegsiully, was usually
patient, but under some circumstances (such as vhen he
initiated a given group sctivity) was lmpatient.

ience, occasionally

Ciiilc occasionally demonstrated pat
zs off and away tc¢ executbe

deferred¢ action but usuglly w
rlans.

Impetuous, impulsive child: 1Imunediately attempted exs~
cution of Ideas in mind.

Lemarks e

Chilc:
Qbserver:
“ours of Cbservation:
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APPENLIX C

15

CIIL: BB

BEAVIOL 3C0allb

t

wmoticnal Contrel

by emotlonal control is meant the degree to wiich fthe
ciiild!'s overt expression is Inhibited. Lmmotlonal expression
is curbed to meet the exterior demands of tine situation.

ihe child's covert emction may be intense; expression is

Innibited.
Cues
- Cinlld customarily controllecd znd restrained emotion.

Very highly restrained emotionally.

Child occaslonelly demonstrated outbursts of ewmction
(as when, tired, sleepy, etc.) but innibvited expression
rather well in routine situations.

-— smotional coatrol seemed poorly developed - frequent
outbursts.

o regtralnt of emotlons. Neaction was pronpt, frank,
free.
—  lHever atteupted to conceal cipression; no Inhibitlon.

remarks:

Childz:
Observer:
Hours of Cbservation:




APPRNDIX D
CHLLL BeHAVIOx SCALL

Attention Span

This tralt ls concerned with the degree to which a chila
maintains a persistent interest.

Cues

Child's active interest in an occupation was unusually
persistent; was tenacious over long perioCs Gesplite
ditfficulty of task or presence of distraction.

Chilc was usuglily tenacious as to interest, but showed
shorter attenticn span when upset, or when activity
was mucn too easy or too hard.

Child's interest was usually short-lived but occasion-
— ally ternaclous if the task was extremely novel or en-
gaginge

Chilc's interest dwindled reacdily. littecd from task
to task; no persistent interest.

Hemarks:

Child:
Observer:
Hours of Observation:
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Purpose

1t was the purpose of this study to test hypotheses con~
cerning the effects of amphetamine sulfate on certain areas of
behavior and school performance of nyperactive children. The
literature incdicated tnat some children were observed to be
less active and less lmpulsive and to have greater emotional
control and a longer attentlion span when glven amphetamine
sulfate. 1Mo dlagnostic criteria had been establlished to de-
termine with which children this medication was effective,
although many observers felt that the predicted effect occurred
with children suffering from an organic cerebral dysfunction.
4 prelimirary study by this writer to investigate the hypothesis
that the administration of amphetamine sulfate to children suffer-
ing from organic cerebral cysfunction produced more efficient
behavior, produced inconclusive results. It suggested that
hyperactivity was the factor which differentiated between those
cnhildren who would show the predicted behavioral changes with
anphetamine sulfate anéd those who would not.

Hypotheses and Experimental Deslign

The general hypothesls tested was: Hypersctive children
will demonstrate more sflflcient behavior when administered am-
phetarine sullate. Children consicered nyperactlive were those
wno consistently demonstrated a level of activity in excess of
the "normal" child. lLiore efficient behavior was considered de-
monstrated vy a decreass 1n gross activity, a decrease of im-
pulsiveness, greaster emotional control, a longer attention
span and improved scholastic performance. The following ex-~
perimental hypotheses were utllized to test the general hypo-
tonesls:

1. Eyperactive children will demonstrate less gross acti-
vity, as measured by a behavioral rating scale, wien administered
amphetamine sullate.

<e¢ Hyperactive children will demonstrate less lmpulsive
benavior, as measured by a behavioral rating scale, wien admin-
istered amphetamine sulfate.

5« Hyperactive cnildren will demonstrate a greater degrees
of emotional, as measured by a behavioral rating scale, when ad-
minis tered amphetamine sulfate.

4. Hyperactive children will demonstrate a longer attention
Span, as measured by a behavioral rating scale, when administered
amphetanine sulfate.

O« Hyperactive children will demonstrate improved scholastic
performance, as measured vy a scholastic acnlievement score, vwhen
amphetamine sulfate is administered.

Independent variables were the presence or absence of hyper-
activity and the administration or withholding of anphetamine
sulfate. All subjects were patlents gt a svngll neurc-psychiatrilc
hospital. Two groups were chosen by observers who regularly
worked with tne chlldren. Group A consisted of twenty hyper-
active children and Group B of twenty non-hyperactive children.



At two separate periods the subjects were given amphetamine sul-
fate or a placebo, half getting the placebo first and half the
amphetamine sulfate {irst, and tested on each. Testing on the
placebo served as a vaseline for comparison. XHatings on the
placebo glsoc served as & valicdation of the selecticon of the
groups. To elimlnate bias, only a non-participant knew which
children were on placebo or amphetamine sulfate.

Controlled variables were the setting vithin which the in-
vestigation took place, the subjects' faumillarity with the en-
vironment, tite order of testing and observation, the time of
observation and the observers. The same threce observers rated
each child at each observation. Age and intelligence were eguated.

Dependent varlables were the ratings on the behavioral rating
scales and the scores on the scholastic achlevenent test. Child
behavior scales whose reliability and valicdity had bveen esta-
blished at the Fels Institute were used. The Californla Stan-
dard Achievement Test was used to measure scnolastic performance.
The dependent variables were handled in terms of "improved" or
"unimproved". M"Improvement' reierred to more efiiclent behavior
in terms of the experimentsl hypotheses. The L ann-¥Whitney test
was the statistlical method of cholice. A level of significance of
«05 was the criterion for acceptance ol the hypotheses.

Lesults

The reliabillity of the rates was calculated for (Group A and
Group 5 on amphetamine sulfate and on placebo. Thils was cone
for observation of gross activity, impulsiveness, emotlonal
control and attention span. Correlations were similar to those
at the Fels Institute.

The measurement ol frequency of gross activity in Group A
showed 1& improved and 2 unluproved when amphetamine suifate
was administered. In Group E none were improved. The level of
simificance was .0l. Tne mean score of Group A anc Group B
moved in opposite directions with the administration of ampheta-
mine sulfate.

The data gathered in measuring lmpulsive behavior showed that
in Group A 14 inmproved and 6 ramained unimproved. 1In Group 2
S improved and 19 were unluproved. The level of significance
was «03. The means of the two groups were agsein seen to move in
opposite directions with the adainlstretion of amphetasine sul-
Tate.

Scores on the rating scale for eamotional control siowed that
in Group A 16 improved with the administration of auphetanine
sulfate and 4 were unimproved. In Group B 2 were lmproved, and
18 were unimproved. Significance was established at the .01
level. The means again demonstrated that the groups changed
in contrary ways when amphetamine sulfate was given.

Length of attention span were als o measured by the behavioral
rating scelegs. In Group A 1L were shown to have lmproved and o
were unimproved with the glilving of medication. In Group B 3 im=-
proved and 17 remained unimproved. The level of significance was
+01. The phenomenon of the means ol the two groups moving in



oprosite directions with the administration of the sane medication
was again observed,

On testing with the Californis Achlevement Test 13 children
in Group A inproved wien glven gmphetaiine sulfate by 3 or more
months amd 7 ¢id not meet this criterion. Three children in
Group 2 could not be tested. OCf tie remainder & were improved
end 11 were unimproved. The level of signiflicancc was «20.

Conclusions

The results obtulned in testing the experimental hypothese
met the criteria established in the experimental cesizn for
the first four hypotheses. The fifth did not meet the criterion
but indicated a trend in that direction. It was felt that the
subjects had been unable to learn the material prior to the
test situatlion, and therefore could not reproduce it. The
gvidence gllowed for acceptance of the general hypcthesis:
hyperactive chilcren will demonstrate more efficlient behavior
when administered amphetamine sulfate.

The results were found to be in support of and not at varlance
with the literature. Arphetamine sulfate was shown to have a
sedating or inhibiting effect on some dilldren and the behaviord
areas efiected were those generally described in the liter=zture.
The nypothesis concerning organicity became understandable, since
hyperactivity is & common chearacteristic of chiildren suffsring
from some type of organic cerebral dysfunction. This investiga-
tlon extended the premise and demonstrated that it was the
nyperactivity and not the organicity which allowed for opredic-
tion. Amphetamine sulfate seems to have an inhiblting effect
wiiether tie nyperactivity i1s due to faulty ego developuent,
lack of maturaticn or organic Gilsease. Thne lmportant factor
sczems To be the lack of an adequate conbtrolling mechnanism.

The results and observations indicate seriocus thought wmust
te ziven bo the use of amphetamine sulfate. It seems to provide
a substitute for the lacking ego-control. Thus a chile can functicn
without acdequate ego development. Without otrer types of therapy,
this can make learning through relationships unnecessary and
prevent the child from achieving emotional maturity. AU the
same time the ease of adtministration, and the swift and dramatic
results with the medicgtion make 1ts use extremely inviting to
the practitioner.

Research 1s suggested to determine the effects of the use
of amphetanine sulfate on psychotherany. Longitudinal studies
counld alsc be cone to discover the veycholozlical deprivations
or environmentsal lacls wiich produce tioz observed ajperactivity.
The spesed with which the subject reacts to ampihetamine sulfate,
the lack of toxicity, the non-cumulative effect and the short
auration of 1lts efficacy make it susceptible to safe research.
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