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INTROTUCTION

For many years, researchers in Psychology and other
related flelds have been trylng to improve intelligence with
the use of chemical agents. Hundreds of studies have been
conducted with Glutamic acid, and several with various
different vitamin compounda. Many of these studies have
shown encouraging positive results, but meny have also de-
monstrated mo poeitive correlations, between chemlcal agents
and increases in intelligence. ¥With the advent of the new
"wonder drugs", further studles in this field heve been oon-
ducted, and with essentially the same conflicting results.
When a relatively new psychotropic agent (Deaner) was intro-
duced in 1958, this problesm egain presented itself. 1In
spite of the claimzs that hsd been made for this new product,
very few well comtrolled studiss have been oconducted up to
the present time. The few studies which have been carried
out, in an effort to study the relatlionship between Deaner
and psychometric intelligence, were pitifully week in their
controls and zensral methodology. Once again, soclsnce was
faced with the problem of conflicting results, and the
question: Does Deaner inorease I.Q.? was still not adequately
enswored. It wes important, therefore, to conduct a well
controlled study in this field to determine conclusively
what effeots Deaner does have on pasychometric
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intelligence, It is to this end that ths present study has
been directed.

At the outset, this report deals with the previous
studies which have beon conducted in the field of intelli-
gsnoe. Their conflicting results and sometimes inadeguate
eontrols are illustrated, and the need for further research
is pointed ocut. Thisz is followed by a formulation of the
experimental hypothesis at the conclusion of chapter one.

In chapter two, the experimental and statistiocal
proeedures of the research are presented, and at thiz time
a deseription of the tools and the sample is glven.

Chapter three presents the results of the experiment,
and an attempt is mede to discuss the importance of the
elinical findings., Psychometric subtests are more closely
examined, and behavicural changes attributable to Deaner are
aleo investigated, This leads to the Summary and Conclusions
where suggestiona for further researceh are put forward.

Appendix one supplies a sampling of the raw datas
where statistics on individual subjeots are provided.



CHAPTER 1
REVIEW OF THE LITPRATURE

In this chapter, the relevant atudies which have
besen oonducted in the frleld of psychopharmaocology and intel-
ligence are oriticelly reviewed, with the aim of pointing
out their merits and shorteomings, and the need for further
research in this area, Howsver, before the reader ocan fully
appreciate the significance of these previous works, as well
as the present study, some knowledge of the psyaiic aotivator

di..thylaminoothunoll 18 necessary.
l. The Psyohopharmacology of Deaner.

The chemieal agent whioh has been utilized in this
research, and which is referred to throughout the disserta-
tion, bhas been given the proprisetary or trade name of
Deansr by its manufacturers, the Riker Pharmaceutical CGom-
pany. The non-proprietary or generlic name of deanol has
sometimes been used to desceribe this compound, and it is
also referred to by its chemiocal name, 2-dimethylaminoethanol.

Deaner has been reoferred to by many descriptive
titles, but it is almost universally accepted by pharmaco-
lozists and psychologists alike to fall under the broad

1l Hereafter referred to as Deaner.
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classification of Psychioc Energizers. The psychic ener-
gizer, as it» name implies, is purported to activate or
stimulate the ocerebral oortex and henoce increasze mental
sctivity. As Ostow bas pointed out in this regerd:
The psychic energlzer speeds motor and lntelleoc-
tual activity. It heightens responsiveness to
stimuli, not by improving the funetion of appercep-

tion, but by increasing the readipess to resgand to
peroepts that relesse instimctual behaviour.

Other psychioc energizers whioch mey be more Tamiliar
to the reader are Ipronlszid end the aaphetamlne group of
stimulants; but in many respeats Degner appouars to be
suparior to thase agents.

In giving a generel desoription of Deaner, Wbods
and uart:ln4 have mentioned the following faots. Desaner was
{atroduced in 1958 as & Cerebral stimulant haviag parasym-
pathemimetic activity. This commereial ocompound is the
para-acetamidobenzcate salt of Z-dimethylamincethsnol, a
tertiary amine which differs from choline only by the absence
of one methyl zZroup. Studies have indicsted that this

£ M. Ostow, Drugs in Psycho sla snd Psychotherepy,
New York, Basioc Books, s Pe 009-310.
3 H.C, Wood {(ed.), The %ngensaterz of the United
sgutci %% Aperica, 85th ed., ¥ adelphie, J.B. ppincott
ey s P .

4 B.%W., Martin, et al., (eds.),

Remipztons Practice
og Pharascy, ZXaston, Pennsylvania, Markx Publishing Co.,
» Po

066.
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ecompound has a mood elevating effect, and a beneficial
afreot on behaviour in children, by providing greater day-
time energy and a bstter ability to concentrate. Deaner
has been proposed for ihe symptomatic relisf of a variety of
vague complaints, such as chronic fautigue, nsuresthenia, and
neurotioc depression, and for the alleviastion of bshaviour
problems and learning difficulties in school ¢hildren. 7The
low level of toxicity experienced with this drug gives {t a
distinct advantage over the amphetamines mentioned abovse,
aud the only comtra-imdication for Deesner is in cuses of
Grand Mal Epilespy, as there is a dsnger of inereasing
seizures.

The use of Deamner im the treatment of lehlzophrenia
and other nsuropsychiatric disorders is also considered to
be mest promising, especlally when combined with tranquili-
zing medication. Its stimulating eoffest counteracis the
excessive sedation and lethurgy produced by the tranquilizer,
end its own enti-psyohotic effeoct is additive to thot of the
1'.re\xu1r.\5,15.zer.!5

With the atove description of this psychic energizer
in nind, 1t is now necceesary to discuss briefly the rationale
behind Deuner's proposed effestivencss.

S H. Beckman (ed.), The Ysar Book of Drug Tho;ggz,
Chiosgo, The Year Book Publishers, 1960-1961, p. -382,
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It has been established that dimethylaminoethanol is=
a precursor to acetylcholine, and as sueh is therefore a
natural constituent of the body chemistry. The drug, then,
acts to improve natural biochemiocal functions. Several au-
thorities concur in this regard and their statements are
presented here for comparison.

Launro,° in a peper presented in September 1958,
points out that, “"Deenol acts as a psychic energizer by pro-
moting the formation of acetyloholine im ths brain, and there-
by facilitating neuron activity and the tranamission of
iapulses”.

Lemere and Lasater conjointly argue that:

Deancl is a precursor of acetyleholine which is
essentisl to the transmission of impulses between neu-
rens. Theoreticsally anythinz that would facilitate
acetylcholine formation would stimulate the rescti-
vity of the nervous system.?

In agreeing with the above quotations, Nina Toll,

in addition, states that:

8 F. Lemere, "Pharmacologic Treatment of Depression”,

i: %ogggwggt Medicine, (no place), September 1958, p. 1149-

7 ¥. Lemere and J.H. Lasater, "Deanol (Deaner) in
the Treatxment of Neurasthenia and Mild Depreassion", Pre-
liminary report from the Department of Psychiatry, University
of Washingten School of Medicine, Seattle, Washington.
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Deaner has bean found to affect the alectrical
aotivity of the brain im man snd animals, and to
block conditioned avoidance responses., OClinically
the drug has been reported to relieve mental do—e
pression and fatigzue, and %o stimulate learning.

Since Deaner is a precursor to acetylcholins, an

element found paturally in the body, it becomes easier to
understand how this drug operates, end also the reason for
its low toxiocity and minimal uniasirable side effects.

It is of grave importance, bowever, to discern
whether or not Degner 1s capable of pemstrating the blood
brain barrier, for if this is not the case, its sffactive-
ness would be paturally reduced. However, many studies
whioh have deen comducted with Deaner have demonstrated that
it does indsed coross the blood brain barrier and is then
oconverted intracellularly to acetylcholine, The most widely
acecepted of these studies has deen conducted hy ?taifferg
and hia oco-workers. He points out that total doses, as low
as ten to twenty milligrams of Deaner per day, produce in
less than two wesks a mild and pleasant degres of central

nervous systen stimulatioan. This stimulation which oocurs

8 Nipna Toll, "Deaner an Adjunct for the Treataent
of Bohizold and Sohfzophrenic Petients”, in the Ameriocsn

gou§%al ef Psyochiatry, Vol. 115, No. 4, October ’
p- - .

9 0.0, Preiffer, st al., "Stimulant ¥fract of 2-
Dimethylaminoethanol Pozs 8 Preoursor of Brain Acetylcho-
11‘:;6 %glﬂcggngo, Yol. 126, No. 3274, September 1957,
pa had »
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is not acoompanied by a rize imn blood pressure, a rise in
body temperature, or & change in the plasma level of protein
bound icdine.

Schercrlo also states that the alooholiec constituent
of deanol diffuses readily through the blood brain barrier
and eoan be scnverted to oholine, a precursor of acetyleho-
line, "Hence", he points out, "it might be expected to
stimulate brainm function®.

In sumasrizing the work which hed been done with

Deaner, Khutzll

remerked thet ocomparsd with choline, deanocl
more readlily passes Lhe blood brain barrier, and has been
found to ocour in the human brain in frees and in hound fomm.
He points out, however, that the reported benaficial effects
of the drug on mood apnd behaviour remain to be confirmed by
fully controlled studies in which placebos are used.

Ostowl? and other suthorities also concur in their
beliefs that Jesner is indeed ospable of penetrating the
blood brain barrier. This information, while perhaps glving

assurance that the drug 1z chemioally active, has still not

10 G.E, Sohorer and P. Lowinger, "Deanol: A Clinical
Trial®, in Diseases the Mervous System, Vol. 20, No. 6,
June 1959, p.

11 H.D, xhutz “New and Nonorricial Drugs™, in the
16 A i can n, Vol. 172, No.,

12 Ostow, Op. Oit., p. 316-317.
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adequately explained the resson for ite production snd addl-
tion to ths armamentarium of psychic energizere snd tran-
quilizers already being produced. This aspset dealing with
the pharaecelogy of Desner is now &declt with bdbriefly.
At the outset, Barsa, in discuseinz trangquilizers
and energizers, points out the follewing:
Tranquilizers achisve their tranquilizinsg or
calming effect by lessening the force and, as &
Tesult, the feerfulness of incoming stimull,
Energizers, however, relleve anxiety by stisulating
e e B ot idenen. 1B o Y
As is well known by all, the zmphetamine derivatives
have long been used in psyechiatry for the latter purpose
mentioned asbove by Barsa., However, the amphetanines have
also had serious drawbacks snd side effecte, and it is pri-
merily for this resson that Deaner was introduced. As
loriartyl4 has pointed out, "Deanocl does not produce the
artiriclial and frequently undesirable type of stimulation
of ten true of the amphetamines™. He goes on to say that the
drug is superior to the usual stimulants and to a variety of
tranquilizers, as 1lts side effects even with large doses,

are miniamal .

13 J.A. Barga, "Tranquilizers and Rpergizers"™, in the

Azerican Journal of Psychiatry, Vol.ll8, Ko. 6, December 1958,
po [

14 J.C, Moriarty and J.C. Mebane, "Clinieal Uses of
Deanol (Deaner) A New Type of Psyohotropis Drug”, in the
4aa ‘Bou 1 P fetry, Vol, 115, Ne, 10, April 1959,
PO - *
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Deaner was aynthesized then, as a cersbral stimulant
with a minimum of toxic side effacts, designed to increase
psychios energy in the malority of subjlects receiving the re-
commenled domare, The quantity suggesated by the manufacturer
a8 a daily maintenance dosase is betwean twenty-five and one
hundred millizsrams, %When administersd in theae nuantitities,
this psychic activator is rasputed to inorease the lavel of
concentration and attention apan in the majority of patients.

From this desceription of the phsrmacology of Dsaner,
it is possible to mee why the drug wes produced =nd its
potential uses, This has also served as an introduetion to
the seotion of this report on theoretical considerstions,
where the theory of the relstionship between Deaner and

paychometric intelligence is disecussed.,
2, Theorstical Comsiderations.

The gquestion of whether or not Deaner is capable of
inoreasing the 1.J. of mentally retarded ochildren is the
chief investigation of this dissertstion. Theorstically,
from what is already known ebout the psychlc ensrgizers, one
would expeot a concomitant increase in measursble intelli-

gence, after a ressonable period of 2rug administraticn.15

18 Intelligence is here operationally defined as
that which the intelligence tests measure. This definition
is further expanded in a later chapter, to refer more
specifically to the pressnt study.
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The problem, then, 1s to expleim a suspeoted inoresse in
psycaomotric intelligonce after the administration of
Neaner.

It has slready heen illustrated in the previous sec-
tion that Deaner doos penetrate thes blood brain barrier, and
is therefore chemlinally affective. Such a reaction will
oause &n increase in level of concentration amd attention
span, and it should be poesible to test this statement
through actual experimental processas. ¢n this basis, one
would theoretically expect that Deaner would also inerease
tested intelligence, due to i:ts effect on the brain chemiatry.
This possible inorsase in {ntelligence could be measured by
the stuenldard intelllgences tesis in use today, but in parti-
cular the Stenford-Binet (1960) Scale, as it applies specifi-
cally to this study.

By the use of such a sosle as the Htanford-Binet, it

is possible to measure an inorease in level of comcentration
or attention span, as many subteats of this 2c0ale are ocapadle
of performing this ranetion.la It is thersfore postulated
that the subtests designed to messure sttention spen and
level of concentration will show the greantest inoresse upon

retesting and will contribute the most to a significant

16 X.B, Breoene, ifeasuremente of fluman Benhaviour, New
York, The Odyssey Tress, 1941, p. 24.
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inorease in measurable intelligence, if indeed such an
inorease actually ooours.

The above thesory is based on the fact that Deaner
does increase atteantion span. Without this necessary pre-
requisite it is not likely that an increase in I.3. would
be forthcoming after the administration of this compund.
However, several independent investigators have illustrated
that Deaper does in fact inoresse level of concentration.

Oottingor17 poiats out thet deanol eaccelerates men-
tal processes and improves concentration span, and he was of
the opinion that the decrease im overactivity and lengtheming
of attention span im his ohildren with behaviour disorders
contributed to an inereased over all social adaptation and
soholestic funotioning. However, Cettinger does2 pot report
the eoxtent of this inerease, or ita level of significance,

rlolds,le in his discussion of children with organie
end fupctiomal behaviour disorders, atates that with the
use of Deesner, the ochildren's attention spaen was increased

and they obtained better grades im school. Clinically, he

17 L. Oettinger, "The Use of Deanol im the Treatment

of Disorders of Behaviour im Children™, in The %ourna; of
Pedlstrics, Vol. 53, Ho. 6, December 1958, p. - R

18 E.M, Flelds, "The Bffects of Deanol in Children
With Orgenic and Punctional Behavior Disorders™, in the
ow York Stete Journal of Medicine, Yol. 81, No. &, March
+ Do - .
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felt that there were significant changes in the soclal and
emotional behaviour patisrns and learning ability of the
children 4n his study. What Fielde considered to be a
significant chenze is not reported in his resesrch, however.

aollar,19 in e study of seventy-five hyperastive
aaildren, corroborates the finiings of the other two inves-
tigators as he states: "Analysis of the results showed that
deanol generally incressed the child'e power of concentra-
tion as manifested in integrative tasks sush as puzzle
solving”". This was demonstrated when fourteen of a group of
twenty-five children showed grestly improved performance and
nine showed moderate improvement in working the puzzle pre-
sented to thea. It appeara, however, that this lavel of
improvement was judged subjeciively, but Geller concludes
that Deamer is eppareatly effective in lnoreasing the ochild's
power of oconcentration. This conclusion oconfiras the obser-
vations made by othsr investigzaters,

Working on the theory then, that an incresss in
attention span is messurable, and that such ap incresse might
possibly lead tc a subsequent increase in the intelligence
quotient, the writer now turne to a oritical review of the

literature in the rield of intelligence, im order to ascertain

19 8.J. Geller, "Comparison of & Tranquilizer end &

Psyohic Energlizer", in the %gu;gal of ihe jmerican Medical
Association, Vol. 174, October 1960, p. 481-484,
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whether or not the theory, as proposed, has withatood the

ri gours of experimental investigation.
S. Previous Studies in the Field of Intelligence,

For the most part, the literature is sparsely popu-
lated with relevant studies in this particular fleld, anad
those which have been ecnducted are far from being methodo-
loglcally oorresct,

Perhepe the most startling reference, and that which
gave impetus to the present study, was one thut appeasred in
a United Press International releese3° in the summer of
1962, This article outlined the preliminary reports of a
hoepital in England, which was conducting a oclinicsl triasl
with Deaner on a group of sixty retarded children at the
8aint John's Bpecial Boarding School in Brightomr. Unfor-
tanately, this research is not as yet completed, but the
firat acecount of it, as reported in the press, was most en-
couragipng, and therefore prompted this writer t¢ launch a

more thorough investigation into the potentialities of
Deaner.

Chronolosically, the first researoh project to

eppesr in this Yield was one conducied by Pleiffer and

20 U.P.1. relsase summer 1962 (see Appendix 2),
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ﬂurphnn?l early im 1958. 7These investigatore report a

double-blind atudy with Deauer on thirty-five university
student volunteers. Small initial doses (ten milligrams)

of the drug were sompared with identical placebos for a

two week period, and thereafier the subjecis were allowed

to inoresse, decrsase, or disocountinue the medication on
their own volition. Treatment of this type continued for
three months, but during the last six weeks all subj ects were
on Desner. The authors considered siguificant subdbjlective
changes in tae experimental group to be: increased muscle
tons and mental concentraiion, althouzh the means of messur-
ing these signifieant changes was not discussed by Pfelffer
and ¥urphree. Twenty-five of the thirty-five studente noted
mental stimulatien which increased daily in the first week
of medication.

This study aleo corroboreted the previously noted
effects of Deaner in terns of increased mental oconcentration,
but the methodologioal errors involved im this resesrch were
probably large emough to mask ouf any significant resulte
which might have beem discovered. At the outset, it is not

clear, a8 reported by the authors, as to how many university

Rl CG.C. Pfellfer and H.B. ¥urphree, "Stimulant
ltfoot or agbinothylnninoothnnol ln Euman uubjeeta" in the
journal of 4 y A T, 10
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studeats comprised the experimentel group or, indeed, if
these groups were even properly matched for relevant veriabdbles.
The drugs themselves were self administered in a most fortul-
tuous fashion, and any signifioant resulte which were obtained
were, by the authors' own admission, purely subjective.
There were no signiricant objectively measured physical
ehanges. With sueh obvious errors in methodology, this paper
is of doudbtful vslue in contributing to our understanding
of the effeots of Degner.

More specifically in the sphere of retarded children,
Palaer and Wrightzg conducted a small study with eight sudb-
jeots at the Adams School for Retarded Children in Los
Angeles. The eight ohildren were selected as being typi-
cally difficult cases of mental retardation and consisted of:
two amongoloids, two with marked hyperactivity, two with Lypo-
activity, and two with abnormal electroencephalograms., After
continuous treatment of approximstely six months, it was
apparsnt %o the teachers and stalf of the sohool that there
had been what they considered to be a signifioant increase in
attention span in eaech of the treated ohildren. In all eight
there was an inorease ip the facllity with which the children

22 Blizabeth Palmer and C.A., VWrizht, "Soms Pxperien-
ces With the Use of Deaner in Retarded Children", Report
read at the Ninth Annual Moeetinz National %ssocciation of
Retarded Children, Philadelphia, October 8 to 11, 1938,
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learned and, specifically, increasas im ability to read,
write, and perforas tasks requiring muscular co-ordination.

Although the abdbove-mentioned study would aseem to
indiocate the therspeutic nature of Deaner's aotion, it is
not possible to unguestioningly acoept the results obtained
by Palmer and Wright. Their study utilized s pitifully
saall number of subjscts, with only two representing each
group, and it is almost impossible to judge the resultis of
tae experiment whem a2 suitably matohed control group was mnot
used. In addition, 1t appesrs thet no formal measure of in-
oreased ability, such as a standardized I.Q., test, was em-
ployed. The subjective observations of possibly biased stares
mombers constituted the only measure of behavioural changes
in all of the sight subjects. SBuch a research project, while
nevertheleass suggzesting possible further exploration in the
field, 48 in itself primerily unacceptable,

Btill in the early years of Neaper's production,
rinlnysaa,zz at the Ontario Hospltal Sehool, Orillis, recog-
nized the potentiasl therspeutic gains which might be obtained
with this drug, as applied to the mentally retarded child.

To test the effectiveneses of Desner, a single blind study was

carried out, using two groups of six ohlldren each, from one

23 A. Finlayson, "Report on Deaner", unpublisbed re-
port prepared at the Ontario Hospltel School, Orillis, 1959.
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ward of the hespital school. The aversse uuye of these Bub-
jeots was twelve years, and thelr intelligence quotients
varied from the upper 1diot to mid imbeclle ranze. The
experimental group contained ohildren that had been diag-
nosed as Psychosis with Mental Deficliency, and the econtrol
group was composed of six boys, representing a typical eroas
section of retarded ohildrenm, without psychotic impalrment.
The experisental group wes given twenty-five milligrams of
Deaner for one week, seventy-five milligrams for four weekse,
and finally one hundred milligrams for the rsmaining week,
The results of this experiment demonstrated that approxi-

om tely half of the subjects in the experimentzl group were
improved in terms of thelr sooclalization patterns, and per-
sonal mood, There wes no change reported in the remaining
patients and no changes observed in the control group. No
ettempts Lo assess possible I.Q. changes were made in either
group. It wes the opinion of the experimenter that the dmug
was not effeotive in the treatment of ths mentally retarded
ohild with sobizephrenic or sohizoid tendenocies,

As cen resdily be seen, the above-mentioned experi-
meat also possesses obvious amethodologlesal errors which de-
tract somewhat from its final conolusions. A small saemple
of 8ix patieants inadequately selecied, and compared with a
poorly matohed contreol group, is not sufficient to shed much
light on the effeotiveness of any paychopharmascologic agent.
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From the resulta of this study, it is 2ls0 impossidle to
deteraine if any signifiocant changes in intelligence, 1f
they did ocour, could be attributed to the sffect of Deaner.
Prom the January 1960 i{ssue of the Japsnmese Journal
of Cbild Psyohiatry, Okusakiz4 reported the results of his
research on the effeets of drugs with the mesntally retarded.
Unfortunately, this article is not uvailsble in ithe origiasl
but, from an abstraot of it, it wus noted that dimethyla-
minoethanol was administered to twenty mentally retarded
childrer of mixed etioclogy. This sexperimental group was
sompared to a eontrol group of seventeen normal ohildren.
Okezaki repoerted that no significeant differsnces were found
on intelligence tests or learning tests, but that significant

differsnces were obaerved om the Mentel %Work Process Anelyzing
Teat.

¥hile it iB updoubtedly unfuir to criticize researech
from ite ubstract, it is at leust possible tp poimt out that
again the control group wes not adequately matoned with the
experimental group, bhus making 1% 4ifficult to interpret any

rosults which are obtained, significant or ctherwise.

24 R, oknzakis "Studies of the Effsots of Druzs on
the Mentally Retarded®, in %gnageso Journel of Child i :yohia-
try, Vol. 1, 1960, p. 289-. , 8bstracted by K. zushims in

he Psyehologiocsl sbstractis, Vol. 38, zpril 1982, p. 342,
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Perhaps the most dsrefully conducted study in this
area was ome carried out by Clausen®S and his asscclates
at the Vinelend Tralning School in:New Jarsey.

Forty subjects were selected for this study, and
divided into twe equal groups. Twenty ohlldrea were given
Deaner =nd twenty were given plaocebos, identicsl in every
respect to the active agent. MNine subjects in each grewp
wore olassified as being emotiomally disturbed in addition
to mental derfieieney. The age range was from sleven %0
twenty-five years, and the I1.3. ranged from twenty-five te
eighty-nine., As part of the experimeantal 4esign, several
psyehophysioclogioal tests were utilized, as well as intelll-
gendce tests and behavicur rating scales. The intelligence
tesis used were selected itess from the ‘schsler Adult

13 8n08 Soale, and the Vieohsler Intelll ce Scule for
gnildrea. In terms of drug administration, the experimental
group was given a seventy-five allligram dose af Deaner for
a period of four weeks, after which both groups were re-
tented. The dose of Deaper was then imcreased to 150 milli-
greas 1or four additonal weesks, and the total test program
was again admipistered after this period. Bix weeks

285 J. Clausen, .y "The Effect of Deaner
(2-Dimethylaminoethanol)} on Mantally Retaried Sublscts™, in

t“sww. Vol. 57, Ro. 1, May 1980,
p. 3-1%.
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following tersimation of drug or plaoebe the batiary of
tests was administered onoe again.

The results of this extensive investigation indi-
ecated that, in terms of the paychometric tests, the mean
difference betwean the Deaner and placebo group was sadh
that it did not approsch a statistically sigaificaent level.
The authors felt, however, that the drug msy posaibly have
sons effects which wers not reflected in the scores of the
objective tests, Viewing the experiment glodally they were
of the opimion that Deaner did not improve power of comcen-
tration or attemtion spanm in their mentally retarded sub-
Jests. This belief is certainly at variance with the re-
ported encouraging preliminary and undocumented results from
the Brighton study now being underteken. Suoch contradietory
resulta would, of necessity, demand further research, in a
guest for the ultimate truth in-this regard.

It is oxtremely 4difrficult to find fault with the
Vineland researoch es it has been aost carefully sonduoted,
although the reader might wonder at the fallure to use a
double-blind approsch end he might possidly query the vali-
di ty of the paychometrie zoanles composed, a3 they were, of
several individual subtests., Apart from thims, however, one
anst conclude that the study has definitely increased our
knowledge of dimethyleminoethanol.
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While it does not speovifically apply to the area of
DRegnex and imtelligeace, ri¢1A'02° study on the effecta of
deancl ia shildren with behaviour disorders should be re-
ferred to sgain at this time,

In & largs scale project, four hundred patients
ranging in age froa two to ninetean yesrs wers given one
hundred ailligrass of Deaner daily, for a tem month perled.
While Fields was primarily interested in the effects of the
drug on persenality and behaviour disorders, tean of the
patisnis were also selected at random and their intelleotual
status was assessed using the ¥echsler Bellevue and Stanford-
Bipet tests, Gontrary to the results odtalned by Clausen
8t al., Filelds discovered that ell of the ten ehildren in
this random ssaple showed an appreciaeble and significant
improveasnt in:their imtelleotusl attaimment. The level of
signifisance in this researeh iz not reported by Flelds, but
he has pointed out that the increment in level of improveasnt
ranged froa plup ten to plus thirty-four, with an averags of
20.6 poeints inoreecse in the intelligenece guotient above the
subject's basal level.

The above results appear to be most eneouraging, and
increases of twenty I.4. points would zost certainly be
significant, However, these results must be interpreted with

28 Tields, Op, Cit., p. 901-905.



REVIEW OF THE LITRRATUHE 21

reservation., It must be remembered that these scores repre-
sent the efforts of only ten ohildren, five of whioch had been
diagnosed as Schiszophrenic. It must also be pointed out that
Yields nezlected to obtain a random sample of his control
group for purposes of comparison with the ten cases referred
to above, Quite conceivably the contrel group might elso have
experienced a similar inorease in intelligence scores. ‘the
results of this research, howsver, would certaiply indiocute
that Deaner has a definite potential for use with the men-
tally retarded child, & potentisl which should dbe furtherxr
investignted under controlled conditions.

The last study to be referred to in this review of
the literature is one by Bell and zubek,av which produced
some rather steartling reaunlts.

Prom the Manitoba Sohool for Mentally Defsctive Per-
sons, Bell and Zubek obtained a group of seventy-five patients
who were diagnosed ag cultural familial retardates. These
patients were given the Weshsler Adult Intelligence Soale,
and were then divided into three matched groupa. OUne group
was given fifty milligrams of Deaner twioce daily, snother
five milligrams of d-amphetamine, and the third group was

27 Aune Bell end J.P. Zubek, "Effects of Deanol on
the Intelleotual Performance of Mental Defectives™, in

@%QL@_W, VYol. 15, No. 3, Septesber
19 ] P' 1 hat »
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given a placebo. The treatments were administersd over an
eight week periocd and the study was conducted using the
double-blind technique.

The resulte of this atudy show that sl]l groupe ob-
tained a gein in I1.Q. scores on all three scales of the
¥.A.1.8. It wae discovered that amphetamine produced a
smaller gain then either Deaner or the placebo, and that in
the plaeebo group there wes & greater gain in 1.¢. than in
el ther of the other two groups. The placebo group gained
4.40 points on the full scele I.Q. from firat to seocond
administration, and the Deaper group gained only 1.60 I1.Q.
pointe. The authors comclude from this that Deaner and
smphetaxine have an adverse, or inhibiting effect, on intel-
lectual performance, as measured by the Wechsler Adult

Intellizenoe Seule.
The results of this researoch are moat definitely con-

trary to those cbtained by other investizators, and the
authors theamselves 40 not propose s satisfactery explanation
for this, other than %o eriticize the methodelogy of the pre-
vious lnvestigutions. Of course, the sudjeois of Bell and
Zubek's atudy were adult defeetives with s mean age of thirty-
eight. Quite possibly Deaner might have an imhidbitory effesot
on the sdult brain, while aveking the opposite erfect on the
brain chesistry of the child, &uch & phenomenon is not
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unusual, and has bdeen often demonstrated in the case of

8
Dexadrine.®®
4. Bummaery and Statement of Hypothesis.

In the earlior sections of this chapter, the theore-
tiocasl cvonsiderations as to the poszsible arffeotiveness of
Dganer have been 4ealt with at length. In the section just
considered, s oritical resume of the relevant literature on
this drug has beon presented, as s framework for the present
investigation. With the above review of the literature in
mind, the reader is now in a position to jJudge ths value and
current status of Deaner, with respesst to attempts made to
increase psychometric intelligence. Without reflseting too
deeply con this review, it is plain to see that the question:
Does Deanar increase I1.%.? has been far from adequately
answered. With refarence to the situation et ths presant
time, however, it would be impossible to make such a declision
with any degree of assurance. Soms studies have emphatiocaslly
illustrated that Tecner dosas in fact lnorease mental conoen-
traiion, and others have strongly pointed to definlite or
potential inorements in intelligence quotiants, Other
investigutors are firmly oconvinced that the drug is valusless

2B s- Arietni (Qﬂ..), American Handb Bk of Psah v:.,» ,
New York, Basic MBooks, 1959, p. 156
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for the purpose of inocreasing I.Q., and still others feel
that 1t may have an adverse effect, working to inhibit
intelligsnce scores, rather than inorease them., The true
answer to the proposed question then, has not been forth-
coaing, and it was therefore the purpose of the present
study to provide such an answer, Specifically, more infor-
mation was needed as to the lnfluence of Deansr on the
psychometric intelligence of the retarded ohild. The presant
status of the sltuation thean promoted this researoh projeoct,
and ths following basic hypothesis whioh has been formulated
in the null: There will de no signifiecant differsnce in
psychometric intelligence bhetween two matched groups of
mentally retarded children, after the edministraticen of
dizethylaminoethanol.



CHAPTER IX
EXPERIMENTAL DESIOGN

‘The reader is now familiar with the prsvious re-
gsearch which has been conduocted in this field, and with the
theoretical sonsiderations that underly the present study.
In this ochapter, the experimental procedures designed to
test the aforementioned hypothesis are presented under the
following sections: the tools of the experiment; seleotion
of the sample; the experimental procedure; snd statistiocal

evaluations.
1. 7The Tools of the Experiment.

As it has been stated in the title of this disserta-
tion, it is a study involving Deaner and psyochometric intelli-
gence. The pharmacology of Deansr has been adeguately dealt
with in the previous chapter, but ths term psychometrio in-
telligence is yet to be specifically defined. In this stuldy,
pasychomstric intelligence refere to that level of intelli-
gence which is capable of being measured by the Stapford-
Binet Intelligence Scale. Since the Bimet HScale has been
employed throughout this study, the above-mentioned opera-
tional definition can be applied for the remainder of the
report.
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The 1980 revision of the Stanford-Binet was selected
for this project for various reasons, The primary reason
for this choiocs was based on the faot thet the Binet Scale
is more casily sdapted to & population of retarded ohildren,
snd particularly those with mental agzes below four or five.
The Wechaler Intelli e Soale for Children, although also
a bhighly relisble instrument, is sometimes far too difficult
for many retarded children., The Stanford-Binet Hcale, belng
one of high reliability end validity, is well known and
appreciated by psychologiste end educators alike, and re-
sualts odtained with fts use are likely to be considered of
value. Perhapa even more important, however, with respect
to the present study, is the feet that the Blnet ocontains
several subtests, at all age levels, which are capabdls of
measuring level of concentration and attention span. This
aspect of the instrument is considered most imperative as it
was necessary to test the theory theat, improved attention
span would result in an improved intelligence guotient. ‘fhe
sost widely recognized subtest for the purpose of measuring
inoreased attention span, or pregent level of concentration,

has been the Digit Hpar subtest which is utilized in six

locationa in the Stanford-Binet (Form L-M) Soale, up to the

fourtesnth ylar.l

1l E.B. Greene, Measurements of Humen Behavior, New
York, The Odyasey Press, §54i, p. £4.
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Digit Bpan achisvement, paints out Anaorson.z is
considered to rest primerily on the function of attention,
and he has defined attention as: a relatively effortless,
pasaive, and nonselactive registering of stimulation in com-
selouaness, Xxparience has shown that veluntary effort can
not replac¢e the optimal condition of automatic, effortless
attention, end attention is absolutely necessary ifeffeciive
learning is to take place,

Low soores cn the Digit Spam subtest cen be due to
anxiety as well a2 inattention but, 1im elither case, states
weshsler,® dirficulty in the reproduction of digits corre-
lates with lack of ability to perform tabks requiring
eoncontrated effort.

Other subtests of the Binet Bcsle such as: Memory
for sentences, Meamory for Dealgns, Disconnected Words, end
Copying Besd Chains, can -adso.be utilized for the purpose of
measuring concentration luvnl,‘ but these are referred to
mere fully in a disoussion of the results,

Considering the value of the gtanford-Binet then, in
measuring attention span and learning abllity, it ocen be
readily understood why it wes employed in this partiocular

rescardh.

3 D, Wechsler, The Messurement ag% Appraisgl of
Adult ;gtg;};geggsﬁ,tﬁh od., Baltlmore, ¥Williams and wilkins
Go., 1988, p. 70-Y8.

4 Greene, Op, Git., p. 24.
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While not specificelly a scientific instrument &n
the striotest sense of the word, the other psycholeogical
tool whioh was employed in this study is bdriefly mentioned
here. A wmodified type of rating scale, whioh was designed
by the writer, wes used onoce each wesk throughout the dure-
tion of the experiment to geathsr further data on behavicural
changes of the subleots. ?his teohnique, while not resead-
ling the formel reting aaule too closely, nevertheless proved
useful in many respedis. Yhe rationele behind the use of
this instrument, and its application to the present research
projeat, 1s mors fully described in a later section of this
¢hapter.

Or course, the remaining and most important experi-
peatal tool was the psychotropic agent dimethylaminoce thaneol,
supplied ia the form of ome hundred milligram tablete of
Desaper by the kiker Pharmaceutlcal Company.

As it has been stated in the previous chapler,
Deauer is the para-acetomldobenzomte salt of Z-dimethylaminoce-
thanol. Uimethylaminoethanol is, itself, a colourless liquid
with en amine-like odour, und a speeifio gravity of 0.885 at

twanty degress oou&igrada.ﬁ Its chemiozl fomuls is as

follows: (GHy)p B . CHp GHy CH, OH, and the chemical foramula

$ F.M., Turner, MM&%@&%M&L%%.
Hew York, Heinhold Publinning Corporation, 1950, p. .
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of the commereial preparation Deaner is;

[(oitg)y m+B . ouy o, on) [cuy cons. Gq By uoon]." It
contains 53.8 per cent carbon, 12,44 per cent hydrogen,
15.71 per cent nitrogen, apd 17.95 per cent oxygen.7

£lacebo tablets, identical in appearance to the active

agent, were also made eavallable for this researoh.
2. ueleotion of the Sample.

it was originally intended by the writer to conduct
this research with a sasmple composed exclusively of Mongoloid
retaerded ohildren. Such & selection would have eliminated
the prodblem of matching groups in terms of etiology, and
would have provided a relatively homogeneous sample. How-
ever, due to many methodologioul difficulties esscclated with
the Mongoloid population, the orizinal idea was partielly
sbandoned in favour of & more thoreuch and interesting inves-
tigation which utilized ancther etiologleel classification,
in addition to Mongolism. The population of Cultural Familial
mental retardates was also sasmpled, end ocompered with e sample

of Mongoleoids, in both the experimental and control groups.

6 H.C, Wood (ed.), The Dispensstory of the United
Staetes of Anor%aa, 25th ed,, rhiladelphla, J.B. Lippinoott
Co., 1980, p. 52,

7 P.G. Stecher (ed.), et al., The ﬁegeg Index of
e culs Drugs, Rohway, N.J., Merck and Company
ncorporated, » Do 369,
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1t was considered that, by so doing, more valuable informe-
tion would be zdded to our present kncwledgs of the effects
of Deansr on psyehometrio intelligence, end positive re-
sults would be of greater assistance to the Cultural Fami-
lial retardate than to the Mongolold, as the latter group
is physically stigastized in sdditlion to bdeing mentally re-
tarded. The sasple then, was oompossd of both Mongoleid
and Cultural Familial retarded children inm both groups.

For the purpose of clarity, the retarded ohild is
here psychometrically defined as spn fndividual with en
intelligencs quotient of less thanp seventy. All the ochil-
dren in this study were well within the limits of this
definition.

Insofar as the sorrsot dlagnesis of the subjects was
concerned, the writer relied exclusively on the results of
& professional diagnostie conference whioch was held for each
ochild., Each patient eoaing to such a conference ia disgnosed
by a group of payshlatriste, psychologiste, and physiocians,
vith the assistunce of the imerican Association on Mental
Deficieney’s etiologiocal clanaitication.s Under this pro-
feseional and universally recognized classification, sll

Kongoloids are refeorred to by the number 64 (Mongolism);

8 R. Heber, ™4 Menusl on Terminology and Classifioca-
tion iu Mental Retardation"™, in the Annrica% %aurna; on
Mentel Deficlency, Septeumber 1956, Monograph Supplement.
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end all Caltura)l Familial returdates are described as:
Kental retardation due to uncertain {or presumed psycholegioc)
cause, with the functiomal reaotion alone manifest, number
81 (Culsural Pamiliel mentsl retardation).

After a deoislon had been aade as to the typs of
subjects which would be amployed in this experiment, it was
then nacessary to select s sufficient number of these from
the files of the hospital sohool. ¥When sesrching through
the files for the required diagnostic categories, it was of
paramount importance to ensure that po potential subjeots
als0 suffersd froa Orend Mal Epllepsy in addition to their
primary diesgnostic slassifiocution, This insurance measure
was nacessary, as the drug 4imethyleamincethanol is eontra-
indicated in cases of Grand Mal Epilepsy. It was necessery
$0 reject many subjeats for this reascn, and others were
rejected because they 31id neot fzll within the age range of
approximately six to tweanty, which had been arbitrarily set
by this investizator.

when these initial requirementes had been met, each
of the sslected candidatee (approximately seventy of them)
wore gubjected to & thorough psychometric evelustion with
the Stanford-bBinet Intelligence Soale. All tests wsre
administered by the writer, under similsar environmentel con-
ditions, and it was adjudged that the majority of subjects

turned in thelir optimum performance.
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With she saocoumulation of this data on the 1.3.'s
of all the subjeetes, and the ocllection of further infoma-
tion with regard $o age, sex, weight, and previocus drug
sdministration, 1t was poseible Lo begin fomuing twoe matched
groups, in accordance with the suggestious proposed by
Townsond.'

In order to cbtalin matched groups that were us
closely alike as possible, an effort wae made to match each
individual subject with another patient that possessed a
similar set of statisties, with regard to the rslevant
variables being considered, Although it was not entirely
possidle to 40 this in every tase, such a procedure, while
not producing the matched pairs technique, 41d result im two
well matched groups. When this matchling procedure had been
ecompleted, the two selescted groups of sublects olosely re-
sembled each other in everyrespect, and the varliability
about the maen with regard to all statistics wus approxi-
mately equal in all cases, At the outset, both groups of
mbjeots were composed of thirty-two patients, eighteen beys
snd fourteen girle in each. This wes further droken down to:
seven Mongoloid boys, and seven Mongoleoid girls, eleven Cul-
taral Familial boys, znd severn Culturel Farilisl girls, in

9 7.C. Townsend, introduetion to Experigental Method,
New York, MoGraw-Hill Book Uompeny Inc,, 1953, p. 62-83.
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each of the two groups. The other relevant variables in
terms of age, weight, and 1.4. were also evenly matched,
and this information is presented in Table I on the follow-
ing page.

It was felt thet a metch for previous drug adminis-
tration would also be nedessary, as any possible effects of
a paychio energizer should not be confounded by results
that may have been produced by tranquilizing agents. How-
ever, due to the type of subjects that wes employed in this
experiment, this problem was not a serious one to overcome,
S8inece considerable sare had been taken previously to elimin-
ate all cases of Epilepsy from the sample, no subject was
therefore on anticonvulsent medication. Alsc, due to the
faot that the majority of Mongoloids are of even disposition,
the need for tranquilizing medication in this group was
entirely mon-existent. In addition, all Cultural Familiel
subjects in this research were alsc fres from the effects of
tranquilizers. It became necessary, however, for omne girl
in the experimental group to bs placed on rather large doses
of a tranquilizing agent due to a severe outbhurat of antl-
sooclal behaviour. This subject was then immedistaly dropped
from the study for the remainder of its duration.

with this informetion, it is possible for the reader
to see that both groups umed in this study were egual in all
respects prior to drug administration. At this point the
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Tﬂbl, Io'
Preliminary Statistica on Matchad CGroups.
Variablesa Experimental Contrel
Croup Group
No. of SBubjects 32 32
Boys 18 18
Girls 14 14
No. of Mongololids 14 14
Boys 7 7
Girls 7 ?
No. of Culturasl Familisle 18 le
Boys 1l 11
Girls (4 7
Average Age 13 13
Standard Deviation 3.86 3,86
Hange T-R2 7-88
Mongoloids 13 13
Culturel Familials 13 14
Average Weight (pounds) 91 96
Btandard Deviation 30,91 38.860
Range 48-165 435-183
Mongoloids 86 84
Culturel Familials 94 108
Average 1.Q. 43 43
8tandard Deviation 18.55 12.80
Range 22-87 17-66
Mongoloids 31 31
Cultural Yemilials 52 51
Boys 44 44
Girls 41 41
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writer now moves to a description of the experimental pro-
cesdures that were oarried out for the remainder of the

d inieal trial.
3. The Experimental Procedure,

When the two suitably maetched groups had been
arranged, the next task was to arbitrarily assign one of
these twe to the sxperimentel group, end the other to the
control group. 1t was decided that the use of the double-
blind technigue would be the best method for this purpose
and for the rsmainder of the experiment jtself. Consequently,
two liots of names were subamitted to the hespital pharmaoist,
and he arbitrarily decided which group would receive the
Desner and which group would receive the matching placebo
tablats, To further ensure thet the study would remsin a
double-blind, sll tablets wers removed from the msnufacturers’
bottles and replaced in unmarked containers supplied by the
hespital pharmasy. At this time, the aotive agent was
assigned the lsbel of "Pill A", and the placebo tablets were
eorrespondingzly laveled "Pill B". For the durstion of the
experiment itself, and up until the time of the second re-
testing, neither the writer nor any of the other hospital
staff members had any knowledge as to which tablet actuelly
contained dimethylaminoethanol. In addition to this, the

ward steff who were in close conteot with the children on a
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day-to-day besis were entirely lgnorant of the purpose of
the study or of the type of psychotropioc agent that was
being utilized., Wwith these preceutions taken, it was thers-
fore possible to state with assurance that all experimental
results were interpreted objectively and that no member of
the staff had aided or interfered with the experimental
group in any way.

The senior sataff members on each ward were respon-
sible for the dispensing and administration of both the drug
and placebo to all the subjects imvolved, Careful record was
kept of the names of all the ohlldren receiving these pills,
and pericdic checks were made by the writer to ensure that
each ohild had indeed reoeived his proper medication (either
P11l A or Pill B). All ward staff co-aperated well in this
respact and there was a minimum of confusion and error. ‘the
actual administration of drugs was commenced on the morning
of June 17, 1963, and the firat pills were given to the
patients at eight A.M. A8 a precautionary measurs, all sub-
Jects were started on only one oral dose of the drug oon-
sisting 7¢ one hundred milligrams of Deaner for the experi-
mental) group. This step was taken to protect any patient
from receiving too high a dose, end perhaps developing un-
pleasant side effects, such as overstimulation, All
patients remained on one hundred milligrams per day for the

duration of the firat experimental week, pDuring this period
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they were carefully observed for any effscts which might
possibly force their removal from the study. Uince no
patient developed undesirable symptoms, all c¢hildren in the
experimental group were plaoed on two hundred amillizrames

of Deaner at the beginning of the second week of trestment.
This amount was given in two divided doses per day, one st
eight in the morning, and the other at four in the aftexrnoon.
The control group was given matehing placebos at the same
times. All ohildren, then, recelved twec tablets per day for
the remsinder of the study which continued for seven addi-
tional weeks. The total length of time utilized for the
actual experiment was eight seven-day weeks, from June 17,
1963, up to and including August 11, 1963, At this latter
date, the re~testing program wag begun.

As it i2 recognized by sll, that the experimental
and control group must be sdequately matched at the cutset
of any expsriment, it is also recognized that both groups
should receive equal treatmsnt throughout the experiment
itself, that is, with the exception of the experimental oon-
4l tion. Only one variable should be allowed Lo fluctuate
at one time if & sensible interpretation of results is to
be attempted. In this case, both groups received similar
environmental treatment throughout the experimental eight
weeks, and the only significent difference was that one

group was given Dezper while the other group was given &
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placebo. In order to give all patients an opportunity to
increase their intelligence, or profit by a possidle in-
crease in attention span, provisions were made for members
of both groups to attend the summer sechool sessions that are
provided by the hospital school. While this experience was
no deubt of limited ssholastic valua dug to the low 1.§. of
some Of the patients, it nevertheless provided them with a
useful aotivity and an opportunity %o capitelize on a pro-
bable inoresse in learning ability.

When the subjeots were nmot ocoupied with school acoti-
vities, their time wa» spent in recreation on their respective
wards. 8ince a careful effort was made to ensure that each
ward contained approximaiely the same number of contrel and
experimental subjects, it i@ not likely that differential after
school treatmeat would affect the results of the study.

Uafortunately, while the study was in proxress some
patients left the bhospital on extended periods of probation
lasting up to six weeks, Howsever, this is not considered to
be a significent variable, as the same number of patients
(L.e. four) were absent from each group for this purpose.
Care was alsoc taken to ensure thuat these patients took with
them an adegquate supply of their reapective drugs, Conse-
quently, 1t 1s not likely that differential home treatment
during this probationary period significuntly affected the

oompiri son between the axperimental aud control group.
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Throughout the expsrimental period, a report was
obtained each week from the werd staff, on eay behavioural
changes or other sigmificant differences that were mpani-
fested by the patients. This plan, to simply ask for
several opinions with regard to changes, was adopted in
favour of a formal reting sc¢ale for several reascns. Firstly,
it 1s well known by most investigatora that, oven under the
most favourable of circumstances, the behaviour r-ting scale
does not yleld 2 high coefficlent of validity. clauaanlo
had used one in his study and found that it ylelded 1little
or no signiricant information., Seeondly, and perhaps the
most important reason &8 epplied to this research, was the
fact that the &ouble-blind technique did not lend 1teelf
to a formal scale. The ward staff had been alerted to look
for any possible changes whioh might occar in both groups
of patients. %They were partiocularly curious as to the rea-
son for the pills, end hence wesre in a high state of sugges-
tibility. It was felt that, under these eircumstances, for-
mal queestioning would only serve to glve the staff something
definite to look for, and hence something definlite to report,
regerdlese of whether or not su¢h an observation had been
objectively made, In other words, it was not the intention

of the writer to dias the stuff by asking them to rate

10 J. Clausen, ¢ «y "The Effect of Deaner
(2-Dimethylaminoethancl) on Mentally Retarded Subjects™ in the
Training Sehool Bulletin, Vol. 57, No. 1, May 1960, p. 3-12,
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aspeoiric traite., It was considered that more vaeluable in-
formation could be obtained if the ward attendants were
simply alerted to wetoh for any behavioural changes thet
night teke place, In addition to this, it wes not known
specifically, what changes could be expected in a population
of retarded children and hence the construction of a fomal
reting socale would have baen somewhat of a gamble at any
rate.

This techmique shem, of asking for ataff opinions
on behaviour ohanges, was utilized at the beginming of each
week and thres weeke after the termination of the study, in
the following manner,

All ataff and supervisors had been requested to
watch closely for any possible ¢hanges in both groups of
ehildren on their ward, TYaoh Monday morning e survey of
these staff memdbers' observations was conducted by the
writer. Attendants were asked, individually and gollectively,
for their observations over the previous week. These comments
were ¢arefully sorted out and recorded during each week of
the investigation. One final survey was oconducted three
weeks after cessation of the drug to determine if any changes
had resulted from the withdrawal of Deaner.

Upon the completion of the eight weeks clinical
trial which had been conduoted with Deaper, all subjscts

were re-tested with the Stanford-Binet Intelligence Soalae.
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This re-testing program wes oonducted entirely by the writer,
and under environmental olrocumstances closely resembling
those of the original testing sessionas., All re-testing was
done within a ten day period, with the patients being main-
tained on drug and placebo up to and including the actual
day of re-testing. After the psychometric eveluation had
bsen completed on & patient, his drug treatment was
directly cancellsd.
Owing to the fact that Deaner does not posseass e de-
layed action effect, or permanent effect with short term
adainistration, a third re-testing program was ruled out as
unnecessary in this experiment. lmn reply to speeific ques-
tionas in this regard, Colket of the Clinical Pharmacology
section of Riker Laboratories Incorporated, states:
1. It there are to be any positive effects of
S pproxiastely eLent wooks of ireatmemt.

2. The drug does not have r delayed effect.

5. On short term treatment, positive effects of
Deaner would not bde permanent. They would dle out
The STeatmeny was stopped.il o e vime when

Due to the pature of this information, it was decided

that a third re-testing would be a most unproductive and
entirely unnecessary effort,

11 T.C. Golket, Personesl Communication with thae
Author, Northridge, Californis, Riker Laboratories Incorpor-
ated, June 20, 1963, p, 4.
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4. Btatistiocal Tvaluation,

The prime consideration of this rssearch project
was to determine whether or not any cbtained differences in
1.Q. scores between the experimental and control groups
after drug administration could be attributed solely to
chance.

In order to answer the above gquestion, a test for
statistical siganificance was neceseary. In this project,

a t test was employed for this purpose, and the following
steps were undertaken,

Firatly, sinoce matched groupe were utilized, it wae
necessary to oalculate a coefficlent of correlation whioh
would be applied in the formula for the standard error of
the difference between ameans., This ocorrelation was celou-
lated using the total number of subjects in both the experi-
mental and control groups, after dropouts, <he varliables
which were correlated were, initial 1.4. with )X.Q. changes.
fhis procedure was ropeanted three times, onoe for the total
group, once for the subgroup of Cultural Familiels, and ounce
for the subgroup of Mongoloids,

Heving obteined these correlation coefficients, it
was Lhen necessary to caloulate the means, standard devia-
tions, and standard errors of the means, for the following

six groups: experimental, control, Mongoloid experimental,
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Mongoloid control, Cultural remilial experimental, and
Cultural Familiel ocontrel. ‘These figures were based on the
dirference scores between first and second L.Qe'S.

With this information, it was then possible to cal-
culate the standard error of the difference between means,

using the following formula:

4 2 P
Gdif!‘:z)( °‘u1+‘u2) (1 -T )

This formula was applied for each of the three com-

parisons being made, and the obtained value for the standsard
error of the difference between means was utilized in the

finsl t test. This formula is given below as:

t - M - M
Jasre

This t test was also applied three times to test
the significance between:

1. The experimental snd control groups, after

drug edministration;

2. The Mongoloid experimental group and Mongoloild

control group, after drug administration; and,

3. The Cultural Familia)l experimental group amnd

Cultural Familial control group, after drug
administration.
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Finally, all checks for eignificunce were made
using a table of t ratios, and taking into account the
appropriate number of degrees of freedom in sach csse,

In this ohapter, the entire experimenmtal procedure
af this research projeot has been desoribed in order teo
give the reader the proper framework for interpreting the
sucgeeding chapter on the presentation of results. To
briefly recapltulate;: A sample of thirty-two patients,
composed of Mongoloid and Cultural Familial retarded boys
and girls, was matched for all relevant variables, with a
similar oontrol group. After an imitial testing progrem,
the experimental group was placed on Deasner (two hundred
ailligrams) for a period of eight weeks. The controel group
received placebo tablets, and both groups were re-evaluated
at the termination of the eight week peried. The results
of this evalustion are presented in the following chspter.



CEAPTER IIX
RESULTS AND DISCUSSION

In this chapter, the results which were obtained
after the administration of Deener to & group of mentally
retarded childresn are presented, and their implications are
discussed in the light of the more general problem of in-
oreasing intelligence. This discussion is condueted under
the follewing headings: The Basic Results, where actual
1.Q. changes and their significence are presented; An
Examination of the Subtestsa, at whiech point the attention
span items and others are more closely investigated; and
Observed Behavioural Changes, where the behevioural maeni-
festations attributable te Deaner are discussed.

l. The Basic Results.

The following results which were obtained after an
eight week oclinicel trial with ['esner are based on only
those individuals that continued throughout the entire
expsrimental period, That is, those subjects who for one
reason or another dropped out of the study, were not con-
sidered in the second psyohometric svaluation, after drug
administration. Four subjecte were involved in this cate-
gory, three in the experimental group snd one in the control
group. One of these subjects was dropped from the study,
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as it was necessary for her to be placed on tranquilizing
medicetion. The remaining three patients were simply not
available st the time of re-assessment. In all of the post
satohing statistics then, these four subjecte were not con-
sidered, and results are based solely on the remaining sixty
patients. Due to the fact that three subjecta were deleted
from the experimental group and cnly one from the control
group, the mesan I1.¢.'s of the groups wers no longer as
closely related as they had been at the time of matohing.
With dropouts taken into acocount, the mean I.4.'s of the
experiuental and control groups before drng administration
were 41.79 and 42.97 respectively. This represented a
difference of 1.18 I.4. points higher, in favour of the
eontrol group.

With the above figures to be used a® e comparison,
it was discovered upon psychometric re-evaluation that the
experissntal group had gained 1,089 I.{. points on the average
after eight weeks of treatment. At this time, the mean I.Q.
of the axperimental group was 43.48, and the mean I.4. of
the ocontrol group was 42,87,

¥hen a correlation of .32 was considered between
initial 1.4. soores and changes in I.Q.'s, it was discovered
thet the above mean difference of 1.79 I1.Q. points between
the experimental and control group was statistically aigni-
ficant at the .02 level of probability, for fifty-eight
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degrees of freedom. <This information is presented in
Table IT on the following puage.

While this incresse in 1.Q. was slight, it was
nevertheless significant, and suggests the posaibllity that
& larger dose of Leaner might bring about more startling

results, Further discussion of this point is postponed,
however, until the results of the subgroups have beean
sxeained.

¥While the overall significance reported above was
calculuated from the sum of the scores of Mongoloids and
Cultural Familiels, it can be seen from an examination of
Table III that the Mongolold subgroup contributed almost
nothing to the significant results of the total group. At
the outset, the experimental group of Mongololds registered
a mean 1.9. of 31,21, which dropped to 51.07 after drug
administration. The tontrol group on the other hand dropped
even further, from an initial mean X1.Q. of 31.31 to a posat
drug I.9. of 30.54. This represented an average loss of
.77 1.Q. points es compared te & loss of only .14 I.Q.
points in the Momgolold experimentsl group. However, this
difference of .63 1.y. points between the sxperimental and
control Momgoloid mubgroups, while nevertheless favouring
the Deaner group, was not sufficient to be statisticelly
significent at either the ,01 or .05 level.
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T‘bl‘ x: o™
Results of Total Groups After Drug Administration.

Experimental Control

Variables Group Group Differences
Number of Subjects 29 31 2
Totel 1.{. Change 49 -3 58
Mean I.Q. Chenge 1.69 -.10 1.79"
Standard Deviation 2,87 2,61

Stundard ¥rror of Mean . D4 .48

a This difference 1s signifiosnt at the ,02 level
of probability.
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Table 1II.-
Results of Xongoloid Groups After Drug Mainistration.

Experinental Control

Variables Group Group Differences
Number of Subjects 14 13 1

Total 1I.Q%. Change -8 -10 e

Mean 1.Q. Change -.14 -.77 68"
Standard Deviatlion 1.31 2.80

Btandard Brror of Mean « 36

DA
ey

& This difference is not significant at the .0l or
«05 level.
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It would appear then, that peaper had little or no
effect on the brain chemiatry of the Mongoloids in this re-
search, at least in the amounts asdministered. Both experi-
mental end eontrol groups reglstered a mesn loss of 1.4.

points after treatment with Desaner and placebos. However,

interesstingly enough the experimental group regressed less
than the control group. But since this difference was not
significant, it would not de Justifiable to conclude that
this drug had any positive effeccis in this sample of Nongo-
loids, as far as raieing l.d. is concerned. Quite obviously
then, the significant results of the totel group wers com-
prised almost exclusively from the sample of Cultural
Familial retardates.

The question then arises as to why there should be
no positive effacts in the sample of Mongololds. While
this 18 undoubtedly a 4iffioult, if not impossible guestion
to answer, soms suggestlons ¢an be preseuted for disocussion.

Pirst of all there is the implicatiom, whiech unfor-
tunctely has not been well documented, that there cccurs a
progressive retardation of the Mongoloid's mental develop-
ment , even aftar birtn.l If thle were indeed the oase, one

would expect a progresslive deterioration in l.Q. scores with

1 R.L. Masland, et %;., Mantal Subnormality, New
York, Besic Books Ino., 1958, p. 89-92.
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advanoing ace, a8 u natural concomitunt of Mongolism. Any
chemlieal agent Lhea, would have to overcome this progressive
deterioration of dbrain cells, befores it oould vegin to
effect an incresse In mental dsvelopment. Perbape a larger
dosage of Deaner, or an extended period of treatment, might
bring about atatistically significant positive results,
although this is prebably not likely.

Perhaps a mors faeasible explanation for the odbtained
negative results of this subgroup lies in the fact that
Mongoloid drains ere clearly abnormsl, end show pigns of
widespread interference wlth the growth of brain cells,
Bendag has stated that there ias abnormzlity of the thyroid,
adrenal , end piltultary glands, and anomslies in suger and
¢holasterol motabolism, in the mejority of MHongololds that
he has examined. Autcpsies huve alzo shown that the brain
itself reveauls a deceleruted maturstion. The nerve cells are
often undersized and show severe degrees of cell degenera-
tion.3

As an explenation of negative results then, it is
quite possidle that Deancr simply does not funotion in the

2 C.A. Benda, "Research in Oongenital Acromioria
(Mongolism) and Its *ruatment". in the %gg;%gg;z_%gz;g!_gg
Pedlatries, Vol. aé 1983, p. 79-96. Quoted by L. Kanner,
g§§$§:fiiggéaﬁsz. P

» D 274,

ringfield, Illinois, Charles C. Thomas,

3 Meslend, Op. Cit., p. 89-92.
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presence of abnormal brain devel opment. This statement
becomes more plausible when the results of the Cultural
Familial retardaces are examined.

Of oourse, thers is always the possibility that
negative results could be attributable to the type of psycho~
metric instrument being employed. Perhaps the abilities that
Deaner is presumed to inoreasse are simply not being ade-
quately measured by the Stanford-Binet at this mental age
level. However, a®» it has been pointed out before, the
dirfioculties inherent in other peychometric imstruments,
militate against their use ln a population of moderately
retarded children.

In contrast to the rather disappointing results of
the Mongoloid subgroup, the essentially positive scores of
the Cultural Pamilial subjeets were somewhat mors encouraging.
(8ee Teble IV.)

In the experimental group of Cultural Pamilials, the
mean I1.Q. rose from 51.87 to 55.07 after eight weeks of
treataent with Deaner, while the meen 1.Q. of the control

group rose from 51.38 to only 51.78. This inorease of 3.40
I.Q4. points in the Deaner group, as ccmpared to an inorease
of .40 1.Q. points in the placebo group, was clearly signifi-
cant at the .02 level of probability, for thirty degrees of

freedon,
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Tab 10 Iv [ g

Results of Cultural Familial Groups After Drug
Mministration.

Bxperimental Control

Variables Group Croup Differences
Number of Subjects 15 18 3
Totel I.Q. Change 51 4 44

Mean I.Q. Change %.40 .40 3. 00%
Standard Deviation 3.79 2,46

S8tendard Error of Mean 1.0 .80

Mitmapeptiite e ——

& This difference ie significant st the .02 level
of probability.

—
han
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Quite obviocusly then, there is a considerable dif-
ference between the reaction of Mongoloids and Cultural
Familial retarded children to Deesner, at least for the
present study. While it is also difficult to explein this
significant inorease in the Culturel Famlllel group, it le
probably likely that this phenomenon is a function of the
type of retardation involved. As it was postulated pre-
viously that the negative results of the Mongoloids were due
to abrormel brain chemistry, it is now postulated that the
reverse must be true for the Cultural Familial subjects. 1In
thies case the drug is acting on an essentially normal brain
structure, and it is likely that this makes a considerable
difference in terms of positive drug effects.

As White* has pointed out: In the case of Familial
retardation the brain is not working very well, but there
is no evidence for any gross structural defeot. It is sug-
gested slmply that Familial retardation represents the lower
end of the curve of distribution for innate intellectual
endowment,

The diagnosis of Cultural Familial retardation rests

solely on the presence of mentael deficiency in the family,
and the absence of organic or environmental oausea.5

4 R.,¥W. White, The Abnormasl Psrsonality, New York,
The Ronald Press Company, 1958, p. 485,

5 W.J. Coville, ot ®l., Abnormal Psychology , New
York, Barnes and Noble, 1960, p, 213,
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In the case of the Familial retardace then, it is
quite possible that the absence of any organic braln patho-
logy allows the thorupeutic action of Deaner to cperete as
it is intended to do., The Jusstion of whether or not atten-
tion span is inoressed, hemce leading to an lacreesed I.{.
is dealt with in the next section of this chapter.

Regardless of the explanation for this {ncreased
intellizence soore, however, ii does suggest further possi-
bilities for this group of retarded children, in spite of the
fasot that the actual I.45. ipcrouse was slight. Perhaps with
an inoreased dosage of Desuer, or an adminlstretion over a
protracted period of time, or both, the I.4. could be
raised to a greater extent. Xven Af this were not possible
with Deaner alone, there is a suggestion that the Cultursl
FPamlliel retardates would profit considersdly more from any
atteapss to inoresse intelligonce, than would the Mongoloid

retarded children.
2, An Examination of the Subtests,

As it has been stated presviously, Deaner has been re-
ported Lo increuse attenticn span, and it has been theorized
in this dissertation that an inoresese in attention span

would result in an increased intellipgence quotlent.
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As 'I’irfin6 has illustrated, the effect of attention

on the higher mental procesaes is to make us more responsive
to relevant &nd less rasponsive to irrelevant matters., Hence
it is easy to see why attention inorzases learning efficlency.
Clear perception, clear analysis, fixation and retention,
imaginetion, and logleal association are 21l stimulated by
foecusing effort on the task at hend, end all of these are
essential to erffioient learning.

Tredgoldv fesls thet atiention varies greatly in the
retarded, but is undoubtedly an iamportant fastor in their
ability for learning. It is clear, therefore, that attention
span is en importent fecet of intellectual ability. What 1
not clear, however, 1s whether or not attention span was in-
oreased by Deansr in this group of mentally retarded subjeots,

In en attempt to answer this question, the fellowing analysis
of Binet subtests was undertaken.®
sented in Tabdle V.

Since the itema of the Stanford-Bimet are scored

simply as a pass oY fail, the only way to evaluate & possible

These results are pre-

incresse in attention span was to determine if a grester
nuaber of subtests capable of demonstrating attention span,
were passed after drug administration, than before., This

6 J. Tiffin, gt al., The Psxcho;g;g of Normal People,
Boston, D.C. Heath and Vompany, 1940, p. 237,

7 A.F. Tredgold, A Textbook gf Mental Dar;a;eno{,
Baltimore, The Willlams an {lkins Company, 1952, p. 411.

8 Subtests cspable of measuring sttention span were
referred to in Chapter II, p. 27.
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‘fable V.~
Mean Rumber of Stanford-Binet Items Passed.

¥Mean No.of Subtests Attention Span

cagesd Subtests Passed
Before? After Before After
Mongoloid Experimen-
tal Group l12.856 13.14 .50/1,38 .57/1.36
Mongoloid Control
Group 14.46 14.23 .89/1.38 .46/1.38
Cultural Familial Zx-
perimental Croup 12,33 15,87 1.13/3.13 T75/3.13
Cultural Familial
Coatrol Group 13.80 14.55 1.67/3.94 1.50/3.94

a Before and After refers to Pre drug and Post drug
tests respectively.

b The figure to the left of the stroke 1s the mean
number of items passed. The figure to the right of the stroke
is the mean number of items sttempted.
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evaluation was made by totalliung the number of passed ilems,
in relation to the number attempted. Since the subtesis are
arranged in asoending order of diffioulty from one ugze level
to another, any inorsase in the nunber of attention span
tests passed would no doubt represent a true increase in
attention span., It might bLes postulated, however, that the
sample of Mongololds would show no apprecisble incrsase in
this ability due to the fuct that they reglsterzd no signi-
ficant increase in actual I.5. Tha above assumptlon proved
to be correct in the oszse of this subgroup, as neither the
experimental nor the control group expsricnced zny startling
change in the number of attention span subtests passed. The
¥ongololid experizental group on the whole zucceeded on only
seven subtaests cut of ninetesn attempted, before drug
adainistration, After treatment with Decner, the totsl
score of the group rose to only eight tests passed out of
nineteen attempted, This increase of .07 subtests on the
sverage, could hardly be consldered ae statistically signifi-
cent. The control group, however, dropped .23 subtests on
the average, from firat to second sdministretion, It
appears to be clear from these results that attention span
was not increesed in thls sample of lMongolold retardsd
children.

On the other hand, since the Culturs) Familial experi-
mental group did show a mmall but significant gain in I.%.,
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it might be expected thut they would also show s small but
signirieant gain in the number of attention span itens
passsd. Thlis expectarcy was not upheld by the actuel re-
sults, however. 7In the total Cultursl Pamilial experimental
group before drug administration, seventeen attention span
subtests were pasaed out of & total of forty-seven attempted,
but after eight weeks of traastment with Déaner, the numbey
of itema passed had dropped tc only eleven out of forty-
seven, Inatsad of un incresge in attention span then, this
group appeared to decreusge in this ability. In the centrol
group of Cultursal Fsmillalsn, there was = total drop of only
thres attention spen subteats, The above results would tend
to indicate thet sttsntion spen waus not increased, to a

seasurable degree, by the use of [eaner. Consaguently, the

proposed theory that increase? attention znan would result
in an increased I.Q. must be sdandonsd in favour of a more
acceptable explenation.

Upon ocloge exeminantion of the te&t records, of all
the individuals in the experimental group who increased in
1.Q., 1t was dlscovered that no cne factor contributed to
this inorease, In the case of some individuals, attention
spen subtesta 4id ucoount for their increased intelligence
socore. However, with other subjects different subtests
eontributed to lncreased scores, Almost every subtest was

represented here, as one that was passed on the second
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adainistration but not the first. Llnoreuses were demon-
strated on such items as: Voocabulsry, Verbal Absurdities,
Block Counting, Cosprehension, Number Concepts, and Opposite
Analogioes, llowever, no one type of subtest contributed
slgnificantly more than apoiher to the oversll increase that
was demonstratad in ithe Culturel jasmilial experimental
&roup. Conseguaantly, it 1s probably safe (o state tnat the
increesed i.«. wae not due to an lnorease in sttention span,
or any other specifie abllity, but was most likely the re-
sult of am increesse in general zentel abllity. As & payehie
energizer, eaaer bhas boean purported to aclivate or stimulate
the osrebral cortex, and cende facisase nmental acbiviuv.g

If such efiects did cecur, it ls possible that the expari-
mental subjects became more alert and respousive to Lhely
envircasent, wihich is turn sllowed them to inozssse tnelr
denercl mentel sbilitles, and hLenoce thelr l.x. 48 might

bs expected, this cocurred im the subgroup of Cultural
Famillal retardates, where there is no evidence for organi-
elty, snd not iu the Longoloid subgroup, wnere there is a
clearly demonstrable dsfect im brein chemistry., iHowever,
such «n explanution must «t thiz tiame be pure conjeciure, as
there 18 no positive msthod of determlinliug sxuctly what 4ald

occur ia this sample of returded ehildren. An examipation

9 See Chapter I, p. 8.
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of behavicural changes, howevsr, might help to shed some
further light on the problem. This aspect of the experiment
is 4isoussed in the following seoction.

3. Observed Behavioural Changes.

Throughout the experimentel period itself, some
behaviour changes in the patients were observed and reported
on by the ward etaff. While care was taken to ensure that
these reports represented an agreement of opinion, and that
no staff member was influenced in his atatements, it was im-
possi ble to oontrel for diffsrentisl enthusiasam on the part
of the staff. There was, therefore, the possibility that
some wards would report a greater number of changes than
others, However, this would not likely affeot a comparison
betwoen experimentsl and control groups, as the subjects were
evenly 4istributed throughout the hospital,

The first report on bshaviour was obtained one week
after the commencement of 4rug and pleocebo., This report was
essentially non informative, as no ward had obasrved any
ochanges resulting from the sdaministretion of Deaner or
placebo. At the close of the seaond wesk, howsver, some
slizht changes were observed in three of the shildren in the
experimental group. It was reperted that they were consi-
derably amore eslert, mors co-operative, and perhaps a little

happier. These changes continued throughout the third week,
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and st this tioe it was observed that thrae other children
from the experimental group hed experienced improvements in
thelr overt behaviour. It wae reported that theee three
wers much less troublesome, e¢nd had appeared to be consl-
derably more alert mentally. Thrcughout the duration of the
olinical trial with Deapner, these inAividuals sontinued to
maintain their reported level of improvement and, as the
experiment ocontinued, more rnames were added to the list of
apparent beneficial effects., Unfortunetely, however, all of
these subjecis were not members of the experimental gzroup.
1t can only bs sursieed that, the ward steff, having observed
possible improvements in some patients, were even more slert
in watehing for theam im others.

Three waeks following the termination of drug and
placebo, another survey was c¢onducied to determine whether
or not the reported beneficial effects of Desner had sub-
sided, It wes reported at this time that all the subjecta
who had previocusly improved had regresased cnoe again to thelr
pre drug level of beshavicur, Independent observers stated
that they no longer noticed the degree of mental alertnese
they had observed during drug administration, The staff
reported that these patients did not appesr to be as
interested in their surroundiags ss they had besn previocusly,
and that they were now more asotive and agzrezeive than

before.
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In an effort to determine whether or not these re-
ported changes were valid, an individual examinetion of
experimental and ocontrol subjects was underteken, and the
results of this analysis are presented in Table VI,

From & total of sixty patients involved in this
experiment, 1t was reported that fifteen of them demon-
strated obvious bshaviocural ochanges. Eleven of these Fif-
teen subjects were in the experimental zroup. In the sub-
group of Mongoloids, behavicural improvements were reported
for five individuals in the experimental group. For these
children, the staff were under the impression that they had
beoome happler, more relexed, and more elert physically and
mentally. One kongoloid subjeot in the placebo group also
experienced a change in bshavicur, according to the reports
of the ward staeff. This individual had become increasingly
more talkative, and was oreating mors of a disturbance on
the werd since the initistion of the olinmical trial. A
siziler phenomenon was aleo observed in the control group
of Cultural Familial subjecte, although in thia case beha-
vioural changes were considered to be improvements, according
to the reports of the attendante., In the Culturasl Familiel
control greup, three patients were reported %o have been
greatly improved after treatment with Pill B (placebo). In
contrest to thls, however, six patients in the Dsaner group

of Cultural Familials experienced behavioural improvements,
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T‘bl‘ VI -
Kumber of Subjects Reperted Improved ss & Result of Trug
Treatament.
Experimental Oroup Cont Gxou
o.0f Subj. of Ko.of Subj. % of
Variables Improved Group Improved  UGroup
Mongoloids 5 35% 8%
Cultureal Famillels 6 40% 3 17%
Total 11 8% 4 13%
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as observed by =saveral of the staff members. It wae said of
these patients thut they were more co-~aperstive, less trouble-
some, happier, more outgoing, and more seotive. In all casaes,
& regression to their previous level of bshaviour was

notioced after termination of drug and placebdo.

The question arises Lere 88 to the value of these
obsarvationg, especlally when improvements were slso re-
ported in cinildren receiving nothing but placebo tsblets,
¥hile behavicur changes were noted in both the exnerimental
and control groups, fewser changes wers observed in the
pleacebo groups. It ias guite possible that sueh an ocourrence
could be attributable purely to chance. In a ssgple of sixty
patiente, four of these conld possibly improve without any
medication whatsoever., Such an improvement, however, would
be especially noticeable since the staff had been slerted to
wetoh for any ohenges in these subjlects. In spite of the
fact that a small proportion of the total number of subjects
actuslly demonstrsted any marked improvement, there were,
nevertheless, more of these individusls in the experimental
group tham there were in the control group. It is likely
then, thet Deaner 41d bring about some positive changes in
observed bshaviour, with increassed alertness in appearence
being most frequently observed., Interestingly enough,
however, thers anpeuared o be no definite corrslstion between

iaproved behaviour, as observed, and improved I... Those
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indiviiuals in the Cultural Tamilliasl expoarimental group
who demonstrated bahavicural changes, rose only 3,16 X.3.
points on the average, while the remaluing experimental
sudbjacts in that sub-group gained an average of 3,56 1.Q.

points from first to ssoond esdministration.
4. SBusmsary of Results.

After an elght woak clinlcal trial with Deaner, small
but significant inoresses in I1.4. were obtained in the ex-
perimental group. These resulis which wers sigaificant at
the two per cent level of probability were almost exclusively
composed of ths acores from the Cultural Pamllial subjsots,
It wes discoversed that the Mongoloid sample 4id not produce
signifiocant gsins in I1.§.

Al)l sudbjects showed vsry few gZains, if any, on atten-
tion spsn subtests, &nd this fact led to the rejection of
the hypothesiz that incressed attention span would aecount
for an incressed [.5. Alternate explenetions were proposed
in an sttempt to explein the significant results,

Finally, reports on behavioural chengee were pre-
sented, epd it wae noted “hat only thirty-eight par cent of
the experimental zroup were said to have been somewhst im-

proved as a result of trestment with Tesner.



SUMMARY AND CONCLUSIONS

In an effort to cast mere light upon the prodblem of
drugs and their infiuence on intelligence, the present study
was undertaken and a null hypothesis formuleted thus;

There will be no significant difference in psychometric
intelligences between two matched groups of mentally retarded
children, after the asdministretion of dimethylaminoethanol.

Upon the coapletion of an eight week clinicel trial
with Deaner, 1t was found that thes above hypothesis was
only partially upheld. Since the sxperimental subjects were
composed of individusals from two etiological olassifications,
differential resulte were obtained from each of these sub-
groups. ln the sample of Mongolold retarded children, the
aull hypothesiz wes upheld, =2nd no signifiocant differences
in 1.35. were obtalned as & result of treatment with Deaner.
In the subgroup of Culturel Familial subjects, however,
obtained differences in lI... were statistically significant
at the .02 level of probability. When the total group was
considered as e unit, results were also significant at the
two per cent level. It was clear, however, that these re-
sults were composed almost exclusively from the scores of
the Cultural Famllial subjecta, This fact led the writer to
conclude that Deaper did not affect the psychometrio intelll-
gence of the Mongeloids in this sample, but did exert a small
but sigmificant influence on the Cultursl Famial subjects,
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Accordin,, to the results of this resewrch, few if
any gaing ln attention spun ware achieved due to the effacts
of Desner. AHAttention apan, as mensured by the Stanford-Binet
subtesats, was not significantly incressed in any of the
subgroups in this experiment. The fact that no one specific
ability ocould Le disocovered to aocount for the signifioant
rise in I.4., lod to the conclusion that attention span was
not inersased but that gains in intelligence were due to
inereases in geacral meptal ability.

In addition to the juantitative results obtained in
this research, 1t was discovered that few experimentel sub-
Jeots actually demonstrated any positive improvements in
behaviour aftsr elght weeks of trestment with Deaner.

Viewing the results of this research globally, it
waB possidble to conclude that: DPespner, in the amounts
administered, d4id bring ubout small but significant gains
in psychometrie intellizonce in the subgroup of Cultursal
Tamilizl subjects, while producing no posltive vssultes in
the sample of Nongolold retarded children. These results
would tend to suggest the fellowing possibilities for further
reseuroch.

In apite of the fact that well controlied drug
studies usaally tend to show fow sigunificant results in the
field of intelligones, the slight incrsasses in I.Q. whioch
were obtained with Decner in the Cultural Familial subjsots



SULBARY ARD COECLUCIONS 69

point to the posaibility of even grealer insereases undsr
opticum conditiona, With an inoreesed drily dose of Deaper,
administered cover a longer poriod of time, more startling
changes in X.Q. might be noticeable. Such a possidility 1s
worsh investigating in this subgroup of retarded ohildren.
Apart from the area of drug iamvestizations per ss, the
comparatively pesitive resalts obtained with the Oultural
Familial subjects in this experiment would suggest further
research in all ereas with this group of retarded ohildren.
¥Without obvious plhysical stlgmats or organic brain damage,
this group definitely offers more possidilities than do ths
Mongololds, It is doubtful if any further attemptas to
increasze the I1.4. of Mongololds, with psychotropic agents,
would be significantly effective.
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ATPTNTLIX 1

Table VII.-

The Mongolold Experimentel Group.

Initiel Final Age VWelgnt Sex
Subjeot I1.G. I.Q. (1bs.)
Gary B. 29 28 8 58 Male
Richard G. 24 23 16 135 Male
William H. 22 21 17 127 Male
Paul J. 83 23 9 89 Male
Andrew N. 38 35 12 68 Male
Ksnneth N. 30 31 ? 59 Male
David 8. 38 39 22 145 Male
Patricia C. 45 43 9 58 Femsle
Elizabeth J. &8 4] 1l 8l Female
Donna K. 22 a2 18 115 Temele
Nancy L. 34 32 18 2 § Yomale
Yictoria M, 27 27 7 48 Pemales
Georgina N, 41 42 14 78 Feanle
Denise 8. 29 28 17 108 Female

o

s

e~
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Table VIII.-
The Culturel FPemilial Experimental Group.
Initial VFinal Age Welight Sex
SUbéeot I.Q. IOQC ‘lEB. ,
William S. S8 60 12 85 Meale
Donald S. 8 82 16 169 Male
Malt Q. 67 71 15 -} Male
Wayne N. 48 48 16 101 Hale
George J. 68 71 8 68 Male
Williem I. 47 82 13 118 Male
Thomas H. 49 52 17 108 Male
Donald B. 87 59 9 57 Male
Borman B, 43 43 12 a0 Male
Sharon 8. 43 48 19 9% Female
Catherine R. 57 80 10 83 Female
Shirley L. 53 58 14 04 Fenmale
Patricia K. 43 47 9 68 Temale
Barbara H. 33 a8 18 120 Female
Barbara C. 6l a5 13 80 Tomale

b e e e e e e e e e e e e e
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Teble IX.~
The Mongoloid Gontrol Group.
Subject Initial ¥Final Age VWeight fex
Xewe 1.8, (lbs.)
Donald W, 17 16 16 105 Male
Michael B, 40 36 8 72 Kale
George 8. 29 29 17 105 Male
Timothy P. 30 36 7 46 Male
K. 8% 23 18 120 Uale

Robert ¥, 3% 34 15 l42 Male
David B, e5 25 8 43 Male
Barbara 2. 44 av °] 6l Female
Deborah W. 38 38 8 50 Feuzale
Elizabeth T, 46 48 10 61 Yemale
Margeret S. 36 &5 9 49 Feaale
Susen 3, 20 18 10 65 Female
Gersldine R, 30 £9 17 118 Fomale




AVPENDIK 1 77

Teble X.-
The Cultursl ramiliael Control Group.

Subjeet Initial Plnal Age  Weight Sex
1.9, T.%. {(lbe.)
Dennis W, 61 82 12 86 Male
Jonn T, 64 63 14 o4 Male
Bries P. 86 64 15 118 Kale
Lawrenoce T, 44 47 17 1528 Male
Cregory P. 47 49 18 163 Male
George XK. 56 58 18 133 ¥ale
David L., 42 44 8 68 ¥ale
Clarence H, 58 82 13 70 Male
John dH. 48 46 13 7é Male
George H. 47 42 18 104 Male
Arthur B, 55 57 Q 57 Male
Curolyn W, 43 44 10 a8 Female
Hary U. 435 43 12 g2 Yomale
Marlene N. 51 54 18 114 Famale
Rosemary L. 38 a7 12 131 Female
Harriet ¥. 50 56 13 125 Femzle

Ruth B. 43 43 15 116 Fepale
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This article appeared as a United Press Intcrnational release,

sometime during the month of August 1962, Aifforts to locate an exact

reference to it, however, have proved fruitless, so a photostatic copy

appears here, in lieu of the required reference,

lemonade’

ses Boon
To Retarded
| BRIGHTON, Eng (UPL)—!
Every morning, 60 backward

youngsters al St. John's special
ol here drink a

==

' glass “lernonade™ that may|
' give them the chance of a nor-'
| mal life. [

! The children, ranging in ages’
!(rom 8 to 11, are participating
in the first large-scale test of
a new drug which doctors hope
Wwill improve the speed of learn-
ing.

The pleasant tasting drink
coatains the drug dimenthyla-
minoethgnol—whieh is known|
in the" ed States as deauner |
American doctors bave found;
ithe drug makes childrer more)
relaxed and happier An Amer-|
"ican 10 year-old hoy's 1Q rose
from a very low rating of 40
to 80 in six weeks according to,
“wedical reporis
" The tesls here stuied wever
weeks @RU Al leaghels L aum
the results thus far are “encour f

r
]

aging

Schorl headmastey  « hetwyn
.Butler »aid the parvnts of alt!
the chi'dren iuvolved in the
experiment gave permission fo1
the teste to cuntinue He said!
the  children ‘ure the dnnk,,
which they think s lemonade
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ABSTRACT COF

Rsterded Children

Many studies have been conducted in the pest with
such chemlcal agents a&s Glutamic ascid and Yitemin B com-
pounds, in en sffort to laprcve upon the rnressnt level of
intelligeuce in retarded individuals. IDecently, investigs-
tors have turned thalir intarsets toward a relallively new

compound, Deaner. The few atudies which have hnen oconducted

in this field, however, have failed to meet the atringeont
Trequirements necessary for good research, With the imtention
of overcoming these previcus shortcominss, and a2ttempting to
supply an answer to the qusestion: Doss Nesner increese 1.3.,
the present situdy was undertaken,

3ixty retarded children, ocompoeed of ¥ongoloid and
Cultural Familial subjeois, were 4ivided into two natched
groups on the basis of I.4., sge, sex, welght, and etiology.
The experizental group was given two hundred millizrams of
Deaner daily, in two divided doses, and the control group was
given matohing placebos., After & period of eight weoka, both

1 Richard T, Paton, masters thesis presented to the
School of Psyochology and Tducation of the University of
Ottawa, Ontario, Decembar 1963, vii-81 p.



APPTIINIX 3 80

groups were re-tested with the Stanford-Binet Intelligence

3cale (Form L-M)., Differences in mean I.Q.'s wera re-
corded and a statistical test of significance was made.
This t test dencnstrated a saall but significant difference
in mean l.3. 8scores after drug admipistration in faveur of
the experimental group. The Yongoloid subgroup, however,
showed no sicnificunt dAiffersnee in psychometric intelli-
gence, and it was concluded that the aisnificant total score
was composed almost ewclunively from the Zuallural Yemillsl
aubgrouyp.

It h=4 bsen previously postulated that uttection
span would increase aftor treatment with Deaner, dbut this

was not demonatrated by the Stanford-Binet subtests which

are cupeble of measurinc this f-culty. Tt was conocluded
that no cue speocific ability accountad jor the siizht in-
cregse in overall I.4.

Very few behavioursal chengee were noted as a result
of treatzent wsith Deaner, but some axperimental subjecta
were considerad to Ho somewhat improved., Inoreused mental
and physiesl alsrtness, and a more pleasant affect, were
observed in most of these subjecis,

FProm the results of this experiment, it was consoluded

that: Deaner 4id bring sbout small but significant increazes

in psychometriec intellipence in the zemnle of Cultural

Famillal subjeets, Baosuse of this fauct, the suggestion
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was put forth that perhaops inorzused doses of Dsaner ovar
an extsnded period of time might bring about more highly
aignificant results in thie subgroup of retarded childremn.
It was oonsidared that any further astcempts to ilncrease the
invelllgence of Mongoelolds with chemleal agents would, no

doubt, prove ineffestive.
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THE INFLUMNTE OF DLANE TR THE
PLYCHI " RIC IRTH .LIGHIICE
Cf RETARD 0 Callpiml

INT WOOLCTICH

In 1958 a new psychic ener. izer was intro iuced by the Fiker
Pharmaceutical Company. This compound wae the para=aceta idobenzoste
salt of 2«Dimetiylaninoethanol, and was _iven the »roprietary na e of
Desner, Mary claime have since Leen made for this druy product, and
many experiments have been conducted with it, particularly im sn effort
to reduce behavioural disorders in chilirem, Attempts have also been
rade to increase the psychiometric inteliigemce o retarded individuals
with the da'ly administration of Deaner, Unfortunately, howover, the
previcus studies in thie latter field, have been poorly comirolled,
and as a result of this, it is difficult, if not impossible to arrive
at any definite oonclusions,

Pfeiffer and ‘urphree (1958) noted increased mental stimulation
in their university student vclunteers, after the administration of
Deansyr) but nore spegifically in the field ol retarded children,

Palmer and Wright (1958) considered, hat in all eight o their subjecte,
an increase ‘o attention epan was roduced,

Finlayson (1959) in a smoll study at Orillia, Ontario, concluded
that the dru, was not effective in the treat ent of the mentslly retarded
child with schigophrenic or schisold tendencics.

Okasaki (1960) in Japan, demorstrated that Dimetlylamincet:ianol
produced significant dif{ferences on the ie~t~1 Work Process Analyszing
Test, tut mo signiiicant differences on intelligence tests or loarning

tests,



In & somewhtiat more carefully conducted study at Vineland
Trainin_ Sehool, Clsussn ot. al. (1960) were of the opiniom that
Deanor did not improve pover of conoentraticn or sttent.on span in
Aheir mentally retarded subjects, but tuey felt that the drug may
possibly have some effects w.ich were not reflacted in the ecores of
the cblestive tests,

In a large scale study on the effects of Deansr in children
with beheviour disorders, Fields (1561) demonstreted an appreciable
and significant incresase in psychometric intelligence in a sample of
ten children selected at random from his sample of four-hundved cases.
He pointed out that the inocrewment in lewel of improvemsnt ranged from
plus ten to plus thirty-four, with an average of 20,6 points incresse
in the intelligence quotisnt, sbove the subjects basal level,

In & more rooent study, Dell and Zubsk (1961) concluded that
Deaner had an adverse or inhibiting effeet on intellectual performance
in adult defectives, as their plasebo group geimed LU0 peints on the
full scale Wechsler 1,Q. #s compared to only 1,60 1.Q. points in the
Desner gwoup,

However, due to the fact that the majority of these studies
have been poorly comiueted it i: difficult to arrive at any definite
eonslusion, from an examinstion of their results, The question thens
Does Deancy incresss the 1.0, of retarded children? has not veen adeguately
answered, It was therefore the purposs of this experiment, to supply
an saswver to the sobove questiom, and it is toward thie end, that the
experimentsal procedure has been directed,
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Theoretically, one would expect a concomitant incresse in
psychomstric intelligence alter the administraticon of Deaner, as the
druy is reputed to increase level of concertration and attention snan,
If attention span is indced increased, then this heightened ability
should result in sn incressed intellizence quotient, due to the faek
that attention is an integral part of efficient lsarring, Partislly
for the purpose of testin: this theory, end partly bacause of the
diffisulty vhieh moderately retsrded children have with some paychow
logiocal tests, the Stanford-Dinet (Form I~-M) was used in this research,

Sixty Mongoloid and Culturel Femilial retanded childrem between
the ages of ssven and twemty, were selocted from the Onterioc lospital
School at Cedar Sprinys. These children were tested by the writer with
the Stanford-pRinst, snd wore then divided into two matohed groups, on
the basis oft I.Q., age, sex, weight, etiolo, y, and previocus drug ad-
ministration, Then in & carefully conducted double~blind study the
experimental group, oounsisting of fourteen Mongoloids and fifteen
Cultural Familisl petients, wms [iven twoehundred mg, of Deaner each
day, in two divided doses, one at 8 a.m. and the other at L pems The
control group was givem matching plscsbos at the same times. This
treatastt continued for a period of eight weeks, at w.ich time a seccnd
peychomstric evalmtion was o-nducted,

Throughout the period of drug treatment, all subjects were
given an equal opportunity to improve their intellijence score, as
mesbers of both Jroups attended sumner school, and participated in



recrestion on the hospital wards., Weekly reports of any behavioural
changes were gathered from the ward attendanis at the begimning of
each experimental woek, and three weeks after the temination of the
study.

At the clowe of eight weeks of treatment with drug and placebo,
all subjects were tested again with the Stanford-Binet, under similar
envirommental cmditions as existed at the first evaluation. These
latter scores were compared with the original I.Q, figures, snd compare
isons wvare made between mean I.Q.'s of sxperimental and control groups,
wtilising a statistical *$" test of significance Letween means. The
yosulte of this climical trial are presemtsd velow,

RESULYS

After eoight weeks of tyeatment with Desner, the experimental
group experienced a mean gain of 1.69 I1.Q. points, as compared to &
lose of 10 1.4, points in the control group, This difference of 1.79
vas atatistically siznificant at the tw peroent level of probability,
for £ifty eight degress of freedom, The sverage I.Q. of the exper-
imental gzzoup had risen fyrom L1.79 before drug administratiom, to L3.48
after dru; administration. However, upom sclocer inspection, it was
disoovered that this total significent increase, was comprised almost
exclusively from the I.Q. scores of the Cultural Familial sudjecte,
The Mongoloids 4id mot show any signiiicant increase in 1.Q, after
treatmont with Desmer, and in fast, this subgroup of exparimental
subjects dropped b I,Q. points on the average. In contrast to this
howsver, the Cultural Familial subyroup produced considerably more
engouraging results,



Prior to dru; sdminis.rstion, the mean 1.,Q, of the Cultural
Fanilial experimentsl gwoup was 51.67, wiich rose to 55,07 after
eight woeks o. treatment, This increase of 3,40 1.0, points, as
eompared to a increase of only L0 I. . peimts in the Cultural
Familial ocontrol Croup, vas definitely simificant at the two percent
lswel 0! probability,

A closer exsmimation of those Binet subtests cepsbls of
msasuring attention span, such as ®Hemory for Designa®, "Digit Span®,
and "Memory for Semtences®, did not point to sny sppreciablc group
increase in lovel of concentyation, While attention span subdtests
did account for incressed 1.Q.'s in some cases, other subtesta oon-
tributed to the olsveted scores in other case¢s., No one typs of subw
test contyributed simificantly sore than another,

In terms o: fmprovements in behaviour, it was repcorted by the
ward staff, that 30% of the experimental group experisnced favourabls
shanges, Increased ventel and physical aleriness, snd a mare relsxed
and apparertly happier nsture, were observed in those subjects, However,
similar improvements were also noticed im 13% of the comtiol group
subjects, after eigit weeke of treatwent with placsbo tablets,

DISCUSS T M

It is interesting to note that the above results are -ositive,
only for the Cultural Familial subjects in this experiment. Appareuntly
Deaner had no effect on the brain chemistyy of the Momgoloids. Such
results mizht possibly hive been hypothesized from vhat is already
known about Mon:olism and Cultural Tamilisl retardation. In the case



of the Cultursl Familisl retarded child, there is no evidence for
organic brain dams s, and therefors, any chemicsl a:-ent such a8
Deaner, would be operating on an sssentially normsl brain structure,
The diagnosis of familial retardation rests solely on the Presence

of mental deficiensy in the family, where there is no evidence for
eny groes strustural defect. Where Hongoloids are converned, however,
the situstion is entirely diffsrent, ss hers thers is a clearly demone
strable defect in brsin chemistry. Autopsies bave shown that the
brain reveals a decelerated maturstion, with severs degrees of cell
degeneration, It is possible therefore, that Deaner simply does not
fusstion sdequately in the presence of abnormal brain development,
However, the comparatively positive results which were obtained with
the Cultursl Familial subjests points to furtier possibilities with
this group of retarded children., It is quite possible that with an
increased desage of Deaner, sduinistered cver sn extended period of
Sime, more startlin; incresses in psychometric intelligence might be
fortheoming, in a sample of fanilial retarded children. It is doubtiul,
howsver, if any further attespts to increase the I,Q. of Hongoloids
with psychotropio agents, wuld be significantly succesaful.,

SUMMARY

In an attempt to study the influence of Deaner or the psychos
metric intelligence of reterded ohildren, sixty children, classifled
as either Mon;oloid or Cultural Familial, wore tested with the Stanforde
Dinet Iatelligence Scale (19G0). The subjects wure Lhem divided into
two matehed croups om the bazis ofs 1.Q., 8.0, 8ex, weight, etlolocy,



and previous drug administration, The experimental grcup was iven
twe-hundred m:. of Deaner daily, for a period of eight weeks, and

the control . roup vas given matohing placebos, At the termimation

of the ei;lit week pericd all subjects were again tested with the

Binet, and it was foumd that the Cultural Pamilial experimental sube
Jects had increased 3,40 I.Q. points on the average, This represented
& statistically significant value at the ,02 level of probability,

Bo signifiomnt differonces were ovtained in the samls of Mongoloid
retarded children, These results led to the oonclusion that Deaner
mget likely coes mot affect the abnormal orain chemistry oS the Mongoloid,
but doss procduse some positive changee in the structurslly mormel brain
of the familial retarded ehild,

The authors are indebted tou Dr, A, Finlayson M,B,, and his
staff, at the Ontario Hospital Sehool Cedar Sprimgs, for assisting
in this research project, We also wish to thank the Riker Pharmacsutical
Company lim.ted for their gersrous coniribution of Desmer and placebo
tablets.
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