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IHTRODUCTIOK 

For many years, researchers in Psychology and other 

related fields have been trying to improve intelligence with 

the use of chemioal agents. Hundreds of studies have been 

oonduoted with Glutamic acid, and several with various 

different vitamin compounds. Many of these studies have 

shown encouraging positive results, but many have also de­

monstrated no positive correlations, between ohemioal agents 

and increases in intelligence. With the advent of the new 

"wonder drugs", further studies in this field have been oon­

duoted, and with essentially the same conflicting results. 

When a relatively new psychotropic agent (Deaner) was intro­

duced in 1956, this problem again presented itself. In 

spite of the claims that had been made for this new product, 

very few well controlled studies have been conducted up to 

the present time. The few studies which have been carried 

out, in an effort to study the relationship between Deaner 

and psychometric Intelligence, were pitifully weak in their 

controls and general methodology. Once again, science was 

faced with the problem of conflicting results, and the 

question: Does Deaner increase I.Q..7 was still not adequately 

answered. It was important, therefore, to conduct a well 

controlled study in this field to determine conclusively 

what effects Deaner does tave on psychometric 
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Intelligence. It is to this end that the present study has 

been directed. 

At the outset, this report deals with the previous 

studies which have been conducted in the field of intelli­

gence. Their conflicting results and sometimes inadequate 

controls are illustrated, and the need for further research 

Is pointed out. This is followed by a formulation of the 

experimental hypothesis at the conclusion of chapter one. 

In chapter two, the experimental and statistical 

procedures of the researoh are presented, and at this time 

a description of the tools and the sample is given. 

Chapter three presents the results of the experiment, 

and an attempt is made to discuss the importance of the 

clinical findings. Psychometric subtests are more closely 

examined, and behavioural changes attributable to Deaner are 

also Investigated. This leads to the Summary and Conclusions 

where suggestions for further research are put forward. 

Appendix one supplies a sampling of the raw data 

where statistics on Individual subjects are provided. 



CHAPTER X 

RETIEW OF THE LITERATURE 

In this chapter, the relevant studies which have 

been conduoted In the field of psychopharmaoology and intel­

ligence are orltloelly reviewed, with the aim of pointing 

out their merits and shortcomings, and the need for further 

researoh in this area. However, before the reader can fully 

appreciate the significance of these previous works, as well 

as the present study, some knowledge of the psychic aotivator 

dimethylarainoethonol Is necessary. 

1. The Psyohopharmaoology of Deaner. 

The chemical agent whloh has been utilized in this 

resesrch, and which is referred to throughout the disserta­

tion, has been given the proprietary or trade name of 

Deaner by its manufacturers, the Riker Pharmaceutical Com­

pany. The non-proprietary or generic name of deanol has 

sometimes been used to describe this compound, and it is 

also referred to by its ohemioal name, 2-dimethylamlaoethanol. 

Deaner has been referred to by many descriptive 

titles, but it is almost universally accepted by pharmaco­

logists and psychologists alike to fall under the broad 

1 Hereafter referred to as Deaner. 
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olassif lost ion of Psyohio Energize re. The psychic ener-

giser, as its name Implies, is purported to sotivate or 

stimulate t-he oerebral oortex and hence increase mental 

activity. As Ostow has pointed out in this regard: 

The psyohio energlser speeds motor and intellec­
tual activity. It heightens responsiveness to 
stimuli, not by improving the function of appercep­
tion, but by increasing the readiness to resgond to 
peroepts that release instinctual behaviour.* 

Other psyohio emergizera whioh may be more familiar 

to the reader are Ioronlazld and the amphetamine group of 

stimulants; but in many respects Deaner appears to be 

superior to these agents. 
3 

In giving a general description of Deaner. Wood 
4 

and Martin have mentioned the following facta. Deaner was 

introduced in 1938 as a cerebral stimulant having parasym­

pathomimetic activity. This commercial compound is the 

para-aoetamldobenzoate salt of 2-dlmethylaminoethanol, a 

tertiary amine which differs from choline only by the absence 

of one methyl group. Studies have indicated that this 

2 M. Ostow, Dru«» In Psychoanalysis &n& ^syonotheraoy. 
Hew Tork, Basio Books, 1962, p. 309-310. 

3 H.O. Wood {ed.J, The Dispensatory of the United 
States of America. 23th ed., Philadelphia, J.8. Llppinoott 
Co., 1960, p. 5S. 

4 I.W. Martin, et al.. (ads.), Remingtons Practice 
of Pharmacy, laston, Pennsylvania, Mark Publishing Co., 
1961, p. 1066. 
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compound has a mood elevating offsot, and a benefiolal 

effeot on behaviour in children, by providing greater day­

time energy and a better ability to concentrate. Deaner 

has been proposed for the symptomatic relief of a variety of 

vague complaints, such as chronic fatigue, neurasthenia, and 

neurotic depression, and for the alleviation of behaviour 

problems and learning difficulties in school children. The 

low level of toxicity experienced with this drug gives it a 

distinct advantage over the amphetamines mentioned above, 

and the only contra-lndication for Deaner is in oases of 

Grand Mai Epllespy, as there Is a danger of increasing 

seizures. 

The use of Deaner in the treatment of Schizophrenia 

and other neuropsychiatry disorders Is also considered to 

be most promising, especially when combined with tranquil!-

zing medication. Its stimulating effect counteracts the 

excessive sedation and lethargy produced by the tranquilizer, 

and its own anti-psyohotio effeot is additive to that of the 
5 

tranquilizer. 

With the afcô e description of this psyohio energizer 

in mind, it is now necessary to discuss briefly the rationale 

behind Deaner*s proposed, effectiveness. 

3 H. Bookman (ed.), The Year Book of Drug Therapy. 
Chicago, The tear Book Publishers, 1960-1961, p. 381-382. 
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It has been established that dlmethylaminoethanol is 

a precursor to acetylcholine, and as such is therefore a 

natural eonstituent of the body chemistry. The drug, then, 

acts to improve natural biochemical functions. Several au­

thorities concur in this regard and their statements are 

presented here for comparison. 

Lemere, la a paper presented in September 1958, 

points out that, "Deanol acts as a psyohio energlzer by pro­

moting the formation of aeetyleholine in the brain, and there 

by facilitating neuron activity and the transmission of 

impulses". 

Lemere and Lasater conjointly argue that: 

Deanol is a precursor of aeetyleholine which is 
essential to the transmission of impulses between neu­
rons. Theoretically anything that would facilitate 
acetylcholine formation would stimulate the reacti­
vity of the nervous system.7 

In agreeing with the above quotations, Nina Toll, 

in addition, states that: 

6 F. Lemere, "Pharmacologic Treatment of Depression", 
In Borthwest Medicine, (no place), September 1958, p. 1149-
1150. 

7 F. Lemere and J.fl. Lasater, "Deanol (Deaner) in 
the Treatment of neurasthenia and Mild Depression", Pre­
liminary report from the Department of Psychiatry, University 
of Washington School of Medicine, Seattle, Washington. 
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Deaner has been found to affect the electrical 
activity of the brain In man and animals, and to 
bleak conditioned avoidance responses. Clinically 
the drug has been reported to relieve mental de­
pression and fatigue, and to stimulate learning. 

Since Deaner is a precursor to acetylcholine, an 

element found naturally In the body, it becomes easier to 

understand how this drug operates, and also the reason for 

lta low toxicity and minimal undesirable side effacts. 

It is of grave importance, however, to discern 

whether or not Deaner is capable of penetrating the blood 

brain barrier, for if this is not the case, Its effective­

ness would be naturally reduoed. However, many studies 

whieh have been conducted with Deaner have demonstrated that 

It dees Indeed cross the blood brain barrier and is then 

eonverted intraoellularly to aeetyleholine. The most widely 
9 

aeeepted of these studies has been conducted by Pfelffar 

and his co-workers, He points out that total doses, ss lew 

se ten to twenty milligrams of Deaner per day, produce in 

less then two weeks a mild and pleasant degree of central 

nervous system stimulation. This stimulation which occurs 

8 Mine Tell. "Deaner an Adjunct for the Treatment 
of Sohizoid and Schizophrenic Patients", in the American 
3rott£??1-S£ p»ygalatry. Vol. H5» Ko. 4, October T5S&] 
p. 366-367. 

» C.C Pfeiffer, et al.. "Stimulant Effect of 2-
Diaethylaminoethanol Po&si ble Precursor of Brain Acetylcho­
line", in Science. Tel. 126, No. 3274, September 1937, 
p. 610-611. 
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le not eoeoopanied by a rise in blood pressure, a rise in 

body temperature, or a change in the plasma level of protein 

bound iodine. 

Soberer*0 also states that the alooholio constituent 

of deanol diffuses readily through the blood brain barrier 

and can be eonverted to choline, a precursor of acetylcho­

line. "Hence", he points out, "it might be expected to 

stimulate brain function". 

In summarizing the work which had been done with 

Deaner. Kautz remarked that oompared with choline, deanol 

more readily passes the blood brain barrier, and has been 

found to occur in the human brain in free and in bound form. 

He points out, however, that the reported beneficial effects 

of the drug on mood and behaviour remain to be confirmed by 

fully controlled studies in which placebos are used. 

Ostow*2 and other authorities also concur in their 

beliefs that Deaner is indeed capable of penetrating the 

blood brain barrier. This Information, while perhaps giving 

assurance that the drug Is chemically active, has still not 

10 C.E. Soborer and P. Lowinger, "Deanol: A Clinical 
Trial", in Diseases of the Nervous System. Vol. 20, No. 6, 
June 1959, p. 

11 H.D. Kautz, "Hew and Nonoffioial Drugs", in the 
Journal rt the Amertoan Medloal Association. Vol. 172, No. 

18 Ostow, On. Pit., p. 316-317. 
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adequately explained the reason for its production and addi­

tion to the armamentarium of psychic energize re and tran­

quilizers already being produced. This aspect dealing with 

the pharmacology of Deaner is now dsalt with briefly. 

At the outset, Barsa, in discussing tranquilizers 

and energizers, points out the following: 

Tranquilizers achieve their tranqullizing or 
oalming effeot by lessening the force and, as a 
result, the fearfulness of incoming stimuli. 
Energizers, however, relieve anxiety by stimulating 
the patient and thus Increasing his sense of well 
being and his feeling of confidence.*3 

As is well known by all, the amphetamine derivatives 

have long been used in psychiatry for the latter purpose 

mentioned above by Barsa. However, the amphetamines have 

also had serious drawbacks and side effects, and It is pri­

marily for this reason that Deaner was introduced. As 

Morlarty has pointed out, "Deanol does not produce the 

artificial and frequently undesirable type of stimulation 

often 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 its side effeots even with large doses, 

are minimal. 

IS J.A. Barss, "Tranquilizers and Energizers", in the 
American Journal of Payohiatry. Vol.115, Ho. 6, December 1958, 
p. 343. 

14 7.C. Morlarty and J.G. Mebane, "Clinical Uses of 
Deanol (Deaner) A Hew Type of Psyohotropio Drug", in the 
American Journal of Psychiatry. Vol. 115, No. 10, April 1959, 
p. 941-942. 
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Deaner was synthesized then, as a cerebral stimulant 

with a minimum of toxio pdde effacta, designed to Increase 

psychic energy In the majority of subjects receiving the re­

commended dosage. The quantity suggested by the manufacturer 

as a dally maintenance dosage IR between twenty-flvo and one 

hundred milligrams. When administered in these quantititles, 

this psychic activator Is reputed to Increase the level of 

concentration and attention span in the majority of patients. 

From this description of the pharmacology of Deaner. 

it is possible to see why the drug was produced and Its 

potential uses. This has also served as an introduction to 

the section of this report on theoretical considerations, 

where the theory of the relationship between Deener and 

psychometric Intelligence is discussed. 

2. Theoretical Considerations. 

The question of whether or not Deaner is capable of 

Increasing the I.«U ef mentally retarded ohlldren is the 

chief investigation of this dissertation. Theoretically, 

from what is already known about the psyohio energizers, one 

would expect a concomitant increase in measurable intelll-
15 

gence, after a reasonable period of 3rug administration. 

IB 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 present study. 
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The problem, then, is to explain a suspected increase in 

psychometric intelligence after the administration of 

Deaner. 

It has already heen Illustrated in the previous sec­

tion that Deaner doos penetrate the blood brain barrier, and 

is therefore chejaioally effective. Puch a reaction will 

o&use an increase in level of concentration and attention 

span, and it should be possible to test this statement 

through actual experimental processes. On this basis, one 

would theoretically expect that Deaner would also increase 

tested intelligence, due to its effeot on the brain chemistry. 

This possible increase in intelligence could be measured by 

the standard Intelligence tests In use today, but in parti­

cular the Stanford-Blnet (I960) Scale, as it applies specifi­

cally to this study. 

By the use of such a scale as the Stanford-Binet, it 

is possible to measure an increase in level of concentration 

or attention span, as many subtests of this scale are capable 
16 

of performing this function. It is therefore postulated 

that the subtests designed to measure attention span and 

level of concentration will show the greatest Increase upon 

retesting, and will contribute the most to a significant 

16 X.B. Breene, Measurements of Human Behaviour. New 
Tork, The Odyssey Press, 1941, p. 24. 
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Inorease in measurable Intelligence, if Indeed such an 

increase actually ooeurs. 

The above theory is based on the fact that Deaner 

deee inorease attention span. Without this neoessary pre­

requisite it is not likely that an inorease in I.£. would 

be forthcoming after the administration of this oompund. 

However, several independent investigators have illustrated 

that Deaner deee in faet Inorease level of concentration. 

Oettinger points out that deanol accelerates men­

tal processes and improves concentration span, and he was of 

the opinion that the deorease in overactivity and lengthening 

of attention span in his children with behaviour disorders 

contributed to an increased over all social adaptation and 

soholastio functioning. However, Oettinger does not report 

the extent of this increase, or Its level of significance. 
is 

Fields, la his discussion of children with organic 

and functional behaviour disorders, states that with the 

use of Deaner. the children's attention span was increased 

and they obtained better grades in school. Clinically, he 

17 L. Oettinger, "The Uee of Deanol in the Treatment 
of Disorders of Behaviour in Children", in The Journal of 
Pedistrice, Tol. 53, So. 6, December 1958, p. 671-675. 

18 I.M. Fields, "The Effects of Deanol in Children 
With Organic and Functional Behavior Disorders", in the 
Mew York State Journal of Medicine. *ol. 61, Ho. 6, March 
1961, p. 901-905. 
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felt that there were significant changes in the social and 

emotional behaviour patterns and learning ability of the 

children in his study. What Fields considered to be a 

significant change is not reported in his research, however. 

Oeller,1* in a study of seventy-five hyperactive 

ohildren, oorroboratee the findings of the other two inves­

tigators as he states: "Analysis of the results showed that 

deanol generally increased the child's power of concentra­

tion ae manifested in Integrative tasks such as puzzle 

solving". This was demonstrated when fourteen of a group of 

twenty-five children showed greatly improved performance and 

nine showed moderate improvement in working the puzzle pre­

sented to them. It appears, however, that this level of 

improvement was judged subjectively, but (Seller concludes 

that Deeaer ie apparently effective in increasing the child's 

power of concentration. This conclusion confirms the obser­

vations made by other investigators. 

Working on the theory then, that an Increase in 

attention span is measurable, and that such an increase might 

possibly lead to a subsequent Inorease In the intelligence 

quotient, the writer now turns to a oritlcal review of the 

literature in the field of intelligenoe, in order to ascertain 

19 S.J. Geller, "Comparison of a Tranquilizer and a 
Psyohio Energlzer", in the Journal of the American Medical 
Association. Vol. 174, October 1960, p. 481-484. 
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whether or not the theory, as proposed, has withstood the 

rigours of experimental investigation. 

3. Previous Studies in the Field of Intelligenoe. 

For the most part, the literature Is sparsely popu­

lated with relevant studies in this particular field, and 

those which have been conducted are far from being methodo­

logically correct. 

Perhaps the most startling reference, and that which 

gave impetus to the present study, was one that appeared in 

a United Press International release in the summer of 

1962. This article outlined the preliminary reports of a 

hospital in Englnnd, which was conducting a clinical trial 

with Deaner on a group of sixty retarded children at the 

Saint John's Special Boarding School in Brighton. Unfor­

tunately, this researoh is not as yet completed, but the 

first account of it, ae reported in the press, was most en­

couraging, and therefore prompted this writer to launch a 

more thorough investigation into the potentialities of 

Deaner. 

Chronologically, the first researoh project to 

appear in this field was one conducted by Pfeiffer and 

80 U.P.I, release summer 1962 (see Appendix 2). 
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Murpbrae21 early in 1958. These investigators report a 

double-blind study with Deaner on thirty-f ive university 

student volunteers. Small i n i t i a l doses (ten milligrams) 

of the drug were compared with identical placebos for a 

two week period, and thereafter the subjects were allowed 

to inorease, decrease, or discontinue the medication on 

their own vo l i t ion . Treatment of this type continued for 

three months, but during the l a s t s ix weeks a l l subj eots were 

*n Deaner. The authors considered s i sal t leant subjective 

changes in the experimental group to be: Increased musole 

tone and mental concentration, although the means of measur­

ing these significant changes was not discussed by Pfel f fer 

and Murphree. Twenty-five of the thirty- f ive students noted 

mental stimulation which Increased daily in the f i r s t week 

of medication. 

This study also corroborated the previously noted 

ef fects of Deaner in terms of increased mental concentration, 

but the aethodoiogloal errors Involved in this research were 

probably large enough to mask out any significant resul ts 

which might have been discovered. At the outset , I t Is not 

c lear , as reported by the authors, as to how many university 

21 CO. PfeiXfer and H.B. Murphree, "Stimulant 
Effect of S-Dlmethylealmoethanol in Human Subjects", in the 
Journal of Pharmacology and Experimental Therapeutics. Vol. 
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students comprised the experimental group or, indeed, if 

these groups were even properly matched for relevant variables. 

The drugs themselves were self administered in a most fortui­

tous fashion, and any significant results which were obtained 

were, by the authors* own admission, purely subjective. 

There were no significant objectively measured physical 

changes. With such obvious errors in methodology, this paper 

is of doubtful value in contributing to our understanding 

of the effects of Deaner. 

More specifically in the sphere of retarded children, 

Palmer and Wright" conducted a small study with eight sub­

jects at the Adams School for Retarded Ohildren In Los 

Angeles. The eight children were selected as being typi­

cally difficult oases of mental retardation and consisted oft 

two mongoloids, two with marked hyperactivity, two with typo-

activity, and twe with abnormal electroencephalograms. After 

continuous treatment of approximately six months, it was 

apparent to the teachers and staff of the school that there 

had beea what they considered to be a significant increase in 

attention epaa la each of the treated ohildren. In all eight 

there was an inorease la the facility with which the children 

22 Elizabeth Palmer and C..A. Wright, "Some Experien­
ces With the Use of Deaner in Retarded Children", Report 
read at the Kinth Annual Meeting national ^escalation of 
Retarded Children, Philadelphia, October 8 to 11, 1958. 
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learned and, specifically, increases in ability to read, 

write, and perform tasks requiring muscular oo-ordination. 

Although the above-mentioned study would seem to 

indicate the therapeutic nature of Deaner*s action, it ie 

not possible to unquestioaingly accept the results obtained 

by Palmer and Wright. Their study utilized a pitifully 

small number of subjects, with only two representing each 

group, and it is almost impossible to judge the results of 

the experiment when a suitably matched control group was not 

need. In addition, it appears that no formal measure of in­

creased ability, such as a standardized I.«*. test, was em­

ployed. The subjective observations of possibly biased staff 

members constituted the only measure of behavioural changes 

la all of the eight subjects. Such a researoh project, while 

nevertheless suggesting possible further exploration in the 

field, is in itself primarily unaoeeptable. 

Still in the early years of Deaner* a productionT 

23 

Finlaysoa, at the Ontario Hospital School, Orlllia, recog­

nized the potential therapeutic gains which might be obtained 

with this drug, as applied to the mentally retarded child. 

To test the effeefciveness of Deaner. a single blind study was 

carried out, using two groups of six children eaoh, from one 

23 A. Finlaysoa, "Report on Deaner", unpublished re­
port prepared at the Ontario Hospital School, Orillla, 1959. 
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ward of the hospital school. The average uge of these sub-

jeots was twelve years, and their intelligence quotients 

varied from the upper idiot to mid imbecile ran^e. The 

experimental group contained children that had been diag­

nosed ae Psychosis with Mental Deficiency, and the control 

group was composed of six boys, representing a typical cross 

section of retarded ohildren, without psychotic impairment. 

The experimental group was given twenty-five Milligrams of 

Deaner for one week, seventy-five milligrams for four weeks, 

and finally one hundred milligrams for the remaining week. 

The results of this experiment demonstrated that approxi­

mately half of the subjects in the experimental group were 

improved in terms of their socialization patterns, and per­

sonal mood. There was no change reported in the remaining 

patients and no changes observed in the control group. Ho 

attempts to assess possible I.t£. ohsnges were made in either 

group. It was the opinion of the experimenter that the drug 

was not effective in the treatment of the mentally retarded 

child with schizophrenic or schizoid tendencies. 

As can readily be seen, the above-mentioned experi­

ment also possesses obvious methodological errors fthich de­

tract somewhat from its final conclusions. A small sample 

of six patients inadequately selected, and compared with a 

poorly matohed control group, ie not sufficient to shed much 

light on the effectiveness of any psychopharmaoologic agent. 
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From the results ef this study, it is also impossible to 

determine if any significant changes la Intelligenoe, if 

they did occur, could be attributed to the effect of Deaner. 

From the January 1960 issue of the Japanese Journal 
24 

of Child Psychiatry. Okazakl reported the results of hie 

researoh on the effects of drugs with the mentally retarded. 

Unfortunately, tale article is net available in the original 

but, from an abstract of It, it was noted that dimethyls-

mlnoethanol wae administered to twenty mentally retarded 

ohildren of mixed etiology. This experimental group was 

coopered to e control group of seventeen normal ohildren. 

Okazakl reported that no significant differences were found 

oa intelligenoe teste or leeraiag teste, but that signifleant 

differences were obeerved oa the Mental Work Process Analyzing 

While it is undoubtedly unfair to criticize research 

from ite abstract, it is at least possible to point out that 

again the control group was not adequately matched with the 

experimental group, thus making it difficult to interpret any 

results which are obtained, significant or otherwise. 

24 H. Okazakl, "Studies of the Kffacts of Drugs oa 
the Mentally Retarded6, la Japanese Journal of Child tirehla-
|rx, Vol. X, 1960, p. 289-302, abstracted by K. ttizushlma in 
The Psychological Abstracts. Vol. 36, April 1962, p. 342. 
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Perhaps the most carefully conducted study in this 

area wae one carried out by Clausen25 and his associates 

at the Vlnelead Training School in* Hew Jersey. 

Forty subjects were selected for this study, end 

divided late two equal groups. Twenty ohildren were given 

Deeaer &nd twenty were given el&eebes, identieel la every 

reepeet to the active agent. Mine subjects la each group 

were classified as being emotionally disturbed la addltiea 

to mental deficiency. The age raage was from elevea to 

twenty-five years, and the I.%. ranged from twenty-five to 

eighty-nine. Ae pert of the experimental design, several 

psychophysiological teste were utilized, as well as intelli­

gence teste and behaviour rating scales. The Intelligence 

teste used were selected items from the ^eahsler Adult 

Intelligence Soale. aad the fteeheler Intelligence Seale for 

Oaildrea. la terms of drug admiai strati on, the experimental 

group wae givea a seventy-five milligram dose of Deaner for 

a period of four weeks, after which both groups were re-

tested. The dose of Deeaer was then lacreased to 150 milli­

grams for four additonal weeks, sad the total test program 

was again administered after this period. Six weeks 

25 J. Oleasea, et el., "The Effect of Deaner 
(2-DlmethylaalnoethanolJ on Mentally Retarded Subjects", in 
the Training School talletln. Vol. 37, Ho. 1, May 1960, 
p. 3-12. 



REVIEW OF THE LITERATURE 19 

following termination of drug or plaoebo the battery of 

teste wee administered onoe again. 

The results of this extensive Investigation indi­

cated that, la terms ef the psychometric teets, the mesa 

difference between the Deaner and plaoebo group was such 

that it did not approach e statistically significant level. 

The eathere felt, however, that the drag may possibly have 

sea* effeote which were net refleeted la the aeoree of the 

objeotive tests. Viewing the experiment globally they were 

of the opinion that Deaner did not improve,power ef concen­

tration or attention epea la their mentally retarded sub­

jects. Tale belief is certainly at variance with the re­

ported enoouraging preliaiaary aad undocumented results from 

the Brighton etady now belag undertaken. Such eoatredietory 

results weald, of necessity, demand further researoh, la a 

quest for the ultimate truth In this regard. 

It ie extremely difficult to find fault with the 

Vineland researoh ae it has beea meet carefully conducted, 

although the render night wonder at the failure to use a 

double-blind approaoh end he might possibly query the vali­

dity of the psychometric sealee oomposed, as they were, of 

several individual eabteete. Apart from this, however, one 

must eeaelude that the study has definitely increased our 

knowledge of dlmethylaminoethenol. 
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While it deee not specifically apply te the area of 
26 

Deaner and iatelligance, Field* e etady ea the effeote of 

deaael ia children with behaviour disorders should be re­

ferred to again at this time. 

In a large scale project, four hundred patients 

ranging ia age frea two to alaeteea years were given one 

hundred milligrams ef Deeaer dally, for a tea month period. 

While Fields was primarily interested la the effects ef the 

drug on personality aad behaviour disorders, tea of the 

patients were alee selected at random and their intellectual 

status wee easeesed using the Weehsler Bellevuo aad Stanford-

Blnet tests. Contrary te the resulte obtained by Clausen 

et el., Fields discovered that all of the tea children la 

tale randoa sample showed ea appreciable aad significant 

Improvement in their intellectual attainment. The level ef 

significance ia this research is not reported by Fields, bat 

he hae polntod oat that the laereaeat la level of improvement 

ranged frea plan tea te plus thirty-four, with aa average of 

20.6 pelate iaereaee la the intelligence quotient above the 

subject's beeal level. 

The ebeve results appear to be meet encouraging, end 

increases of twenty X.%. pelate would most certainly be 

significant. Rewever, these reaalte must be interpreted with 

26 Fields, OP. Oit. . p. 901-905. 
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reeervation. It must be remembered that these scores repre­

sent the efforte of only ten ohildren, five of which had been 

diagnosed as Schizophrenic It must also be pointed out that 

Fielde neglected to obtain a random sample of his control 

group for purposes of comparison with the ten cases referred 

te above, ©.uite conceivably the control group might also have 

experienced a similar inorease in intelligence scores. The 

results of this researoh, however, would certainly indicate 

that Deaner hae a definite potential for use with the men­

tally retarded child, e potential which should be further 

lavestigated ander controlled conditions. 

The last study te be referred to in this review of 
27 

the literature is one by Bell and Zubek, which produced 

some rather startling results. 

Frea the Manitoba school for Mentally Defective Per­

sons, Bell and Zubek obtained a group of seventy-five patients 

who were dlegaosed ae cultural familial retardates. These 

patieate were given the Weohsler Adult Intelligence Scale. 

aad were then divided into three matched groups. One group 

wae given fifty milligrams of Deaner twioe dally, another 

five milligrams of d-amphetamine, and the third group was 

27 Aaae Bell end J.P. Zubek, "Effects of Deanol on 
the Intellectual Performance of Mental Defectives", la 
Canadian fbttrnal of Fsreholoay. Vol. 15, Mo, 3, September 
1961, p. 172-175. 
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given a placebo. The treatments were administered over an 

eight week period and the study was conducted using the 

double-blind teohnique. 

The results of this study show that all groups ob­

tained a gala in I.Q* scores on ell three scales of the 

W.A.I.8. It wee discovered that amphetamine produced a 

smaller gala than either Deaner or the placebo, and that la 

the plaoebo group there wae a greater gain ia l.Q. than la 

either of the other two groupe. The plaeebo group gained 

4.40 pelate on the full scale I.Q. from first to second 

edalnistration, aad the Deaner group gained only 1.60 I.Q. 

pelate. The authors conclude from this that Deaner aad 

amphetamine have aa adverse, or Inhibiting effect, en intel­

lectual performance, as measured by the fteeheler Adult 

Intelligence Seale. 

The results of this research are most definitely con­

trary to those obtained by other investigators, and the 

authors themselves do net propose a satisfactory explanation 

for this, other than to criticize the methodology of the pre­

vious investigations. Of course, the subjects of Bell and 

Zubek's study were adult defeetives with a mean age of thirty-

eight. Quite possibly Deaner might have aa lahibltory offset 

on the adult brain, while evoking the opposite effect on the 

brain chemistry of the child. Such a phenomenon is not 



REVIEW OF THE LITERATURE 23 

unusual, and has been often demonstrated in the case of 

28 
Sexadjlfie.. ° 

4. Summary and Statement of Hypothesis. 

Ia the earlier sections of this chapter, the theore­

tical considerations as to the possible effectiveness of 

Deaner have been dealt with at length. In the seotlon just 

oonsidered, a or it leal resume'of the relevant literature on 

this drug has been presented, as a framework for the present 

investigation. With the above review of the literature la 

mind, the reader is now in a position to judge the value and 

current status of Deaner. with respect to attempts made to 

increase psyohometrio intelligence. Without reflecting too 

deeply en this review, it is plain to see that the question: 

Doee Deaner inorease I.Q.? has been far from adequately 

answered. With reference to the situation at the present 

time, however, it would be impossible to make such a decision 

with any degree of assurance. Some studies have emphatically 

Illustrated that Deaner does in fact inorease mental concen­

tration, and others have strongly pointed to definite or 

potential iaorements in intelligenoe quotients. Other 

investigators are firmly convinced that the drug is valueless 

New 
„ „ 2 8

l 3
s ' , A r i e U <*?•]* A^^Sfl gandfoofc of Psychiatry, York, Basic Books, 1959, p. 1560. 
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for the purpose of increasing I.Q., and still others feel 

that it may have an adverse effeot, working to inhibit 

intelligence scores, rather than inorease them. The true 

answer te the proposed question then, has not been forth­

coming, and it was therefore the purpose of the present 

study to provide such an answer. Specifically, more infor­

mation was needed as to the influence of Deaner on the 

psychometric Intelligence of the retarded child. The present 

status of the situation then promoted this researoh project, 

and the following basic hypethesie which has been formulated 

in the null: There will be no significant difference in 

psychometric intelligence between two matched groups of 

mentally retarded children, after the administration of 

dimethylaalaoethanol. 



GRAFTER IX 

EXPERIMENTAL DESIGK 

The reader is now familiar with the previous re­

search which has been eonduoted la this field, and with the 

theoretieel considerations that underly the present study. 

In this ohapter, the experimental procedures designed to 

test the aforementioned hypothesis ere preeented under the 

following sect!one: the tools of the experiment; selection 

of the sample; the experimental procedure; and statistical 

evaluations. 

1. The Tools of the Experiment. 

As it has been stated in the title of this disserta­

tion, it is a study involving Deaner and psychometric intelli­

gence. The pharmacology of Deaner has beea adequately dealt 

with la the previous ohapter, but the term psychometric in­

telligence ie yet to be epeeifioelly defined, la this study, 

psyohoaetric intelligenoe refers to that level of Intelli­

genoe which is eapable of being measured by the Stanford-

Blnet Intelligence Scale, sinoe the Blaet Scale hae 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 1960 revision of the Stanford-Binet was selected 

for this project for various reasons. The primary reason 

for this ehoioe wae based on the fact that the Binet Scale 

ie more eaeily adapted to a population of retarded children, 

aad particularly those with mental ages below four or five. 

*»• Weehaler Intelligence Scale for Ohildren. although also 

e highly reliable inetrument, Is sometimes far too difficult 

for many retarded ohildren. The Stanford-Binet aoale. being 

one of high reliability and validity, Is well known and 

appreciated by psychologists and educators alike, and re­

sults obtained with its use are likely to be considered of 

value. Perhape even more important, however, with respect 

to the present study, is the fact that the Binet contains 

several subtests, at all age levels, which are capable of 

measuring level of concentretioa and attention span. This 

eepeet of the Instrument is considered most imperative as it 

wee necessary to test the theory that, improved attention 

open would result la aa Improved intelligence quotient. The 

most widely reoegaized subtest for the purpose of measuring 

iaereeeed attention span, or present level of concentration, 

hae been the Digit span subtest whloh is utilized in six 

locations in the Stanford-ninet (Form L-M) Scale, up to the 

fourteenth year.1 

1 S.B. Greene, Measurements of Human Behavior. Hew 
York, The Odyssey Press, 1941, p. 24. 
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Digit Span achievement, points out Andorson, is 

eeasldered to rent primarily ea the function of attention, 

end he hae deflaed attention ae: a relatively effortless, 

paeeive, aad noneeleetive registering of stimulation in con­

sciousness. Experience has shown that voluntary effort can 

not replace the optimal condition of automatic, effortlese 

attention, sad attention is absolutely necessary if effective 

leeraiag ie te take plaee. 

Low scores oa the Digit Spaa subtest eea be due te 

eaxlety ae well ae inattention but, la either ease, states 

Weeaeler,s difficulty ia the reproduotioa of digite corre-

letee with leek of ability to perform tasks requiring 

concentrated effort. 

Other eubteete ef the Binet aoale such as: Memory 

for sentences, Memory for Designs, Disconnected words, and 

Copying Bead Chelae, can also.be utilized for the purpose of 
4 

measuring concentration level, bat these are referred to 

mere fully ia e discussion of the resulte. 

Considering the value of the Stanford-Bluet then, In 

measuring attention span aad learning ability, it oan be 

readily understood why it was employed in this particular 

research. 

3 D, Weehaler, The Measurement and Appraisal of 
Adult Intelligence..4ta ed., Baltimore, Williams and wllkins 
00., 1936, p. 70-78. 

4 Oreene, Ob. ait., p. 24. 

http://also.be
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While net epeeifioelly a scientific instrument in 

the strictest seaae of the word, the other psychological 

tool which wae employed in tale etady le briefly mentioned 

here. A modified type of rating seals , waloh wee designed 

by the writer, wae ueed oaee each week throughout the dura­

tion of the experiment te gather further date oa behavioural 

changes of the subjects. This technique, while not reseab-

liag the formal ratiag scale too closely, nevertheless proved 

useful ia many respects. The rationale behind the use of 

this instrument, aad I ts application to the present researoh 

project, i s more fully deeerlbed ia a later section of this 

chapter. 

Of course, the remaining and most important experi­

mental tool wae the psychotropic agent dimethylaaiaoethanel, 

supplied ia the fera of one hundred mill1gram tablets of 

Deaner by the niker Pharmaceutical Company. 

Ae i t hae beea stated in the previous ohapter, 

Deaner ie the para-aeetomidobenaoate salt of 2-diaethylaainoe-

thanol. iiiaethylemiaoethanol i s , i t se l f , a colourless liquid 

with ea amlne-like odour, aad a specific gravity of 0.685 at 
5 twenty degrees centigrade. I t s ohemioal formula ie as 

follows; (@Hg)£ M . Clig GH£ CHg OH, and the chemical formula 

3 F.M. Turner, The Condensed chea^pal D^ot^nary 
, keinhold Publishing Corporation, 1950, p. 238. 
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of the eommereiel preparation Deaner let 

[(Oiig)^ M + H . 0B2 0E2 OH] [ ch j CONM. Cft B4 UOOaJ.6 i t 

contains 53.8 per cent carbon, 12.44 per cent hydrogen, 

15.71 per cent nitrogen, and 17.95 per cent oxygen.7 

Placebo tablets , identical in appearance to the active 

agent, were also made available for this researoh. 

2 . se lect ion of the sample. 

i t was original ly Intended by the writer to conduct 

th is researoh with a semple composed exclusively of Mongoloid 

retarded ohildren. Such a select ion would have eliminated 

the problem of matching groups in terms of e t io logy , and 

would have provided a re lat ive ly homogeneous sample. How­

ever, due to many methodological d i f f i c u l t i e s associated with 

the Mongoloid population, the original idea was part ia l ly 

abandoned in favour of a more thorough and interesting inves­

tigation which ut i l ized another e t io log ica l c la s s i f i ca t ion , 

in addition to Mongolism. The population of Cultural Familial 

mental retardates was also sampled, and compared with a sample 

of Mongoloids, in both the experimental and control groups. 

6 H.C. Wood l e d . ) , The Dispensatory of the United 
States of America. 25th e d . , P h i l a d e l p h i a , J.B. Lippinoott 
Co., 1960, p. 52. 

7 P .a . Steeher ( e d . } , e t e l . , The Merck Index of 
Chemicals and Drugs. Rohway, K.J. , Merok and Company 
Incorporated, 1960, p. 369. 
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It was ooaeidered that, by so doing, more valuable informa­

tion would be added to our present knowledge of the effects 

of Deaner on psychometric intelligence, and positive re­

sults would be of greater assistance to the Cultural Fami­

lial retardate than to the Mongoloid, as the latter group 

le physically stigmatized in addition to being mentally re­

tarded. The sample then, was composed of both Mongoloid 

aad Cultural Familial retarded children In both groups. 

For the purpose of clarity, the retarded child ie 

here peyoheaetrloally defined as an individual with an 

intelligenoe quotient of lees than seventy. All the ohil­

dren ia this etady were well within the limite of this 

definition. 

Insofar as the correct diagnosis of the subjsets was 

concerned, the writer relied exclusively on the results of 

a profeesioaal diegaostie conference which was held for each 

child. laeh patient eeaing to such a conference is diagnosed 

by a group ef payebiatrlsts, psychologists, and physicians, 

with the aesietanee of the American Association on Mental 

8 

Deficiency*e etiological classification. Under this pro­

fessional aad universally recognized classification, ell 

Meagoloide are referred to by the number 64 (Mongolism); 

8 R, Meber, "A Manuel oa Terminology and Classiflca­
tion in Meatal Retardation", in the American Journal oa 
Mental Deficiency. September 1939, Monograph Supplement. 
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sad all Cultural Familial retardates are described as: 

Mental retardation due to uncertain (or presumed psychologic) 

cause, with the functional reaotlon alone manifest, number 

81 (Cultural Familial mental retardation). 

After a decision had been made as to the type of 

subjects which would bs employed In this experiment, It was 

then neoessary to aeieet a sufficient number of these from 

the files of the hospital school. When searching through 

the files for the required diagnostic categories, it was of 

paramount importance to ensure that no potential subjects 

also suffered from Grand Mai Epilepsy in addition to their 

primary diagnostic classification. This insurance measure 

was necessary, as the drug dlmethylaainoethanol ie eontra-

indieeted in cases of Oread Mai Epilepsy. It was necessary 

to reject many subjects for this reason, and others were 

rejected because they did not fall within the age range of 

approximately six to twenty, which had been arbitrarily set 

by this investigator. 

When these initial requirements had been met, eaeh 

of the selected candidates (approximately seventy of them) 

were subjected to a thorough peyohoaetrio evaluation with 

the Stanferd-Blnet Intelligenoe Scale. All tests were 

administered by the writer, under similar environmental con­

dition's, and it wae adjudged that the majority of subjects 

turned in their optimum performance. 
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With the aoouaulation of this data on the I . $ . ' s 

of a l l the subjeets, and the collection of further informa­

tion with regard to age, sex, weight, and previous drug 

administration, i t was possible to begin foxtaing two matched 

groups, in accordance with the suggestions proposed by 
e 

Townsend. 

In order to obtain matched groups that were as 

closely alike as possible, an effort was made to match each 

individual subject with another patient that possessed a 

similar set of statistics, with regard to the relevant 

variables being considered. Although it was not entirely 

possible to do this in every case, such a procedure, while 

not producing the matched pairs technique, did result in two 

well matched groups. When this matching procedure had been 

completed, the two selected groups of subjects closely re­

sembled eaeh other in every respect, and the variability 

about the mean with regard to all statistics was approxi­

mately equal In all oases. At the outset, both groups of 

subjeote were composed of thirty-two patients, eighteen boye 

aad foarteen girle in each. This was further broken down to: 

seven Mongoloid boys, and seven Mongoloid girls, eleven Cul­

tural Familial boys, and seven Cultural FEE 11 is 1 girls, in 

9 J.C. Towaeend, introduction to Experimental Method. 
Rew York, MoOraw-Mlll Book Company Inc., 1933, p. 62-63. 
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eaoh of the two groups. The other relevant variables la 

terms of age, weight, and i.Q. were aleo evenly matched, 

aad this information ie presented in Table I on the follow­

ing page. 

It was felt that a aetoh for previous drug adminis­

tration would also be neeeeeary, as any possible effects of 

e psychic energlzer should not be confounded by results 

that may have been produced by tranqulllzlng agents. How­

ever, due to the type of subjects that wee employed la this 

experiment, this problem was not a serious one to overcome. 

Since eonsiderable cere had been taken previously to elimin­

ate ell oases of Epilepsy from the sample, no subjeet was 

therefore oa anticonvulsant medication. Aleo, due to the 

faot that the majority of Mongoloids are of even disposition, 

the need for tranquil!zing medication la this group was 

entirely non-existent. In addition, ell Cultural Familial 

subjects ia tale research were also free from the effects of 

tranquilizers. It beeaae necessary, however, for one girl 

la the experimental group to be placed ea rather large doses 

of a tranqulllzlng agent due to a severe outburst of anti­

social behaviour. This subjeet was then immediately dropped 

from the etudy for the remainder of its duration. 

With this information, it is possible for the reader 

to eee that both groups used in this study were equal in all 

reepeete prior to drug administration. At this point the 
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Table I.-

Prelimlnary Statistics on Matched Groups. 

Tariables 

Ho. of Subjects 
Boye 
Girls 

Ho. of Mongoloids 
Boye 
Girls 

Ho. of Cultural Familiale 
Boye 
Girle 

Average Age 
Standard Deviation 
Range 
Mongoloide 
Cultural Familiale 

Average Weight (pounds) 
Standard Deviation 
Range 
Mongoloids 
Cultural Familiala 

Average 1.0*. 
Standard Deviation 
Range 
Mongoloide 
Cultural Familiale 
Boys 
Girls 

Experimental 
Group 

32 
18 
14 

14 
7 
7 

18 
11 
7 

13 
3.86 
7-22 
13 
13 

91 
30.91 
48-165 

86 
94 

43 
13.55 
22-67 

31 
52 
44 
41 

Control 
Group 

32 
18 
14 

14 
7 
7 

18 
11 
7 

13 
3.86 
7-22 
13 
14 

96 
36.60 
43-163 

84 
106 

43 
12.80 
17-66 

31 
51 
44 
41 
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writer now moves to a description of the experimental pro­

cedures that were oarrled out for the remainder of the 

clinical trial. 

3. The Experimental Procedure. 

When the two suitably matched groups had been 

arranged, the next task was to arbitrarily assign one of 

these two to the experimental group, and the other to the 

control group. It was decided that the use of the double-

blind technique would be the best method for this purpose 

and for the remainder of the experiment itself. Consequently, 

two lists of names were submitted to the hospital pharmacist, 

aad he arbitrarily decided which group would receive the 

Deaner and which group would receive the matching plaoebo 

tablets. To further ensure that the study would remain a 

double-blind, all tablets were removed from the manufacturers* 

bottles end replaced in unmarked containers supplied by the 

hospital pharmacy. At this time, the aotive agent was 

assigned the label of •'Pill AH, and the placebo tablets were 

correspondingly labeled "Pill Bn. For the duration 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 aotually 

contained dimethylamlnoethanol. In addition to this, the 

ward staff who were in close contact *ith the children on a 
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dey-to-day basis were entirely Ignorant of the purpose of 

the study or of the type of psychotropic agent that was 

being utilized, with these precautions taken, it was there­

fore possible to state with aasuranee 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 staff members on each ward were respon­

sible for the dispensing and administration of both the drug 

and plaoebo to all the subjects Involved. Careful reoord was 

kept of the names of all the children receiving these pills, 

and periodic checks were made by the writer to ensure that 

eaoh child had indeed reoeived his proper medication (either 

Pill A or Pill B). All ward staff co-operated well in this 

respect and there was a minimum of confusion and error. The 

aotual administration of drugs was commenced on the morning 

of June 17, 1963, and the first pills were given to the 

patients at eight A.M. As a precautionary measure, all sub­

jects were started on only one oral dose of the drug con­

sisting of ons hundred milligrams of Deaner for the experi­

mental group. This step was taken to protect any patient 

from reeeiving 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 first experimental week. During this period 
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they were carefully observed for any effects which might 

possibly force their removal from the study, ttinee no 

patient developed undesirable symptoms, all children in the 

experimental group were plaeed on two hundred milligrams 

of Deaner et the beginning of the second week of treatment. 

This amount was given in two divided doses per day, one st 

eight in the morning, and the other at four in the afternoon. 

The control group was given matching placebos at the same 

times. All ohildren, then, reeelved two tablets per day for 

the remainder of the study which continued for seven addi­

tional weeks. The total length of time utilized for the 

aetual 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 was begun. 

As it is recognized by all, that the experimental 

and control group moat be adequately matched at the outset 

of any experiment, It is also recognized that both groups 

should receive equal treatment throughout the experiment 

Itself, that ia, with the exception of the experimental oon-

dltion. Only one variable should bo allowed to fluctuate 

at one time if a sensible interpretation of results is to 

be attempted. In this case, both groups received similar 

environmental treatment throughout the experimental eight 

weeke, and the only significant difference was that one 

group wee given Deaner while the other group was given a 
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placebo. In order to give all patients an opportunity to 

Inoreaae their intelligence, or profit by a possible in­

orease ia attention span, provisions were made for members 

of both groupe to attend the summer sehool sessions that are 

provided by the hospital sehool. While this experience was 

no deubt of limited scholastic value due to the low I.Q. of 

some of the patients, it nevertheless provided them with e 

useful sotivlty and an opportunity to capitalize on a pro­

bable increase in learning ability. 

When the eubjests were not occupied with sehool acti­

vities, their time was spent In recreation on their respective 

wards. Since a careful effort was made to ensure that each 

ward contained approximately the same number of control and 

experimental subjects, it is not likely that differential after 

sehool treatment would affect the results of the study. 

Unfortunately, while the study wae in progress some 

patients left the hospital on extended periods of probation 

lasting up to six weeks. However, this is not considered to 

be a significant variable, as the same number of patients 

(i.e. four) were absent frea each group for this purpose. 

Care was aleo taken to ensure that these patients took with 

them aa odequete supply of their respective drugs. Conse­

quently! it is not likely that differential home treatment 

during this probationary period significantly affected the 

comparison between the experimental and oontrol group. 
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Throughout the experimental period, a report was 

obtained eeoh week from the werd staff, on any behavioural 

changes or other significant differences that were moni-

feeted by the patients. This plan, to simply ask for 

several opinions with regard to changes, was adopted ia 

favour of a formal rating scale for several reasons. Firstly, 

it is well known by most Investigators that, oven under the 

moot favourable of circu©stances, the behaviour reting scale 

does not yield a high coefficient of validity. Clausen10 

had used one in his study and found that it yielded little 

or no significant information, secondly, and perhaps the 

moot important reason as applied to this research, was the 

faot that the double-blind technique did not lend itself 

to a formal scale. The ward staff had been alerted to look 

for any possible changes which might occur in both groups 

of patiente. They were particularly curious as to the rea­

son for the pills, and hence were in a high state of sugges­

tibility. It was felt that, under these circumstance?, for­

mal questioning would only serve to give the staff something 

definite te look for, and hence something definite to report, 

regardless of whether or not such an observation had been 

objectively made. In other words, it was not the intention 

of the writer to bias the staff by asking them to rate 

10 J. Claaeen, et.al.. "The Effect of Deaner 
(2-Diaethylamlaoethanol) en Mentally Retarded Subjects" in the 
Training Sehool Bulletin. Vol. 57, Ro. 1, May 1960, p. 3-12. 
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epeolfio traits. It was considered that more valuable in­

formation could be obtained if the ward attendants were 

simply alerted to watoh for any behavioural changes that 

might take place. In addition to this, it was not known 

specifically, whet changes could be expeeted in a population 

of retarded ohildren and hence the construction of a fossa! 

rating aoale would have been somewhat of a gamble at any 

rate. 

This technique then, of asking for staff opinions 

oa behaviour ohanges, was utilized at the beginning of eaoh 

week end three weeke after the termination of the study, in 

the following manner. 

All staff and supervisors had beea requeeted te 

weteh closely for any possible changes la both groups of 

children on their ward. Eaoh Monday morning a survey of 

theee staff members* observations was conducted by the 

writer. Attendants were asked, individually and oolleotively, 

for their observations over the previous week. These comments 

were carefully sorted out and recorded during each week of 

the investigation. One final eurvey wae conducted three 

weeke efter cessation of the drug to determine if any chengee 

hed resulted from the withdrawal of Deaner. 

Upon the completion of the eight weeks clinical 

trial which had been conducted with Deaner. all subjeote 

were re-tested with the Stanford-Bluet Intelligence Soale. 
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This re-testing progrea was oondueted entirely by the writer, 

and under environmental olroumstanees closely resembling 

those of the original testing sessions. All re-testing was 

done within a ten day period, with the patients being main­

tained on drug and plaoebo up to and including the actual 

day of re-testing. After the psychometric evaluation had 

been completed on a patient, hie drug treatment was 

directly cancelled. 

Owing to the faot that Deaner does not possess a de­

layed action effeot, or permanent effeot with short term 

administration, a third re-testing program was ruled out as 

unnecessary in this experiment. In reply to specifio ques­

tions in this regard, Golket of the Clinical Pharmacology 

section of Hiker Laboratories Incorporated, states: 

1. If there are to be any positive offsets of 
Deaner oa Intelligence they would be noticeable 
after approximately eight weeks of treatment. 

2. The drug does not have a delayed effeot. 

3. On short term treatment, positive effects of 
Deeaer would not be permanent. They would die out 
approximately one to two weeks from the time when 
the treatment was stopped.** 

Due to the nature of this information, it was decided 

that a third re-tea ting would be a most unproductive and 

entirely unnecessary effort. 

11 T.C. Colket, Personal Communication with the 
Author, Kortbridge, California, Riker Laboratories Incorpor­
ated, June 20, 1963, p. 4. 
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4. Statistical Evaluation. 

The prime consideration of this research project 

wae to determine whether or not any obtained differences in 

l.Q,. eoores between the experimental and control groupe 

after drug administration could be attributed solely to 

chance. 

In order to answer the above question, a test for 

statistical significance was necessary. In this projeet, 

a t teet was employed for this purpose, end the following 

steps were undertaken. 

Firstly, since matched groupe were utilized, it was 

neoessary to oaleulate a coefficient of correlation whioh 

would be applied in the formula for the standard error of 

the difference between means. This correlation was calcu­

lated using the total number of subjects in both the experi­

mental aad control groupe, after dropouts. The variables 

which were correlated were, Initial 1.4. with I.Q.. changes. 

This procedure was repeated three times, once for the total 

group, once for the subgroup of Cultural Familials, and once 

for the subgroup of Mongoloids, 

Raving obtained these correlation coefficients, it 

wae fchea neoessary to ealoulate 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 Familial experimental, and 

Cultural Familial control. These figures were based on the 

difference scores between first and second I.Q«Ts. 

With this information, it was then possible to cal­

culate the standard error of the difference between means, 

using the following formulas 

Cdiff = J(*-«-®4-<%) (l ~*&) 

This formula was applied for each of the three com­

parisons being made, and the obtained value for the standard 

error of the difference between means was utilized In the 

final t test. This formula is given below as: 

t - Ml " "B 

"̂diff 

This t test was also applied three times to test 

the significance between: 

1. The experimental and control groups, after 

drug administration; 

2. The Mongoloid experimental group and Mongoloid 

control group, after drug administration; and, 

3. The Cultural Familial experimental group and 

Cultural Familial control group, after drug 

adminlstrati on. 
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Finally, ell checks for significance were made 

using a table of t ratios, and taking Into account the 

appropriate number of degrees of freedom in each case. 

In this chapter, the entire experimental procedure 

of thie researoh project has been described in order te 

give the reader the proper framework for Interpreting the 

succeeding chapter oa the presentation of results. To 

briefly recapitulates A sample of thirty-two patients, 

composed of Mongoloid and Cultural Familial retarded boys 

and girle, was matched for ell relevant variables, with a 

similar eontrol group. After an initial testing progrea, 

the experimental group wae placed on Deaner (two hundred 

milligrams) for a period of eight weeks. The eontrol group 

reeelved placebo tablets, and both groups were re-evaluated 

at the termination of the eight week period. The results 

of this evaluation are presented la the following chapter. 
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RESULTS AND DISCUSSION 

In thie chapter, the results which were obtained 

after the administration of Deaner te s group of mentally 

retarded children are presented, and their implications are 

discussed in the light ef the more general problem of in­

creasing intelligenee. This diseussion is oondueted under 

the following headings: The Basic Results, where actual 

I.Q. changes and their significance are presented; An 

Examination of the Subtests, et which point the attention 

span items and others are more closely investigated; and 

Observed Behavioural Changes, where the behavioural mani­

festations attributable to Deaner are discussed. 

1. The Basic Resulte. 

The following resulte which were obtained after an 

eight week clinical trial with Deaner are based oa only 

those individuals that continued throughout the entire 

experimental period. That is, those subjeote who for one 

reason or another dropped out of the study, were not con­

sidered la the second psychometric evaluation, after drug 

administration. Four subjeote were involved ia this cate­

gory, three in the experimental group and one ia the control 

group. One ef these subjeote was dropped from the study, 
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as it was necessary for her to be placed on tranqulllzlng 

medication. The remaining three patients were simply not 

available at the time of re-assessment. In all of the post 

aatoning statistics then, these four subjects were not con­

sidered, and results are based solely on the remaining sixty 

patients. Due to the fact that three subjects were deleted 

from the experimental group and only one from the control 

group, the mean I.Q.*s of the groupe were no longer as 

closely related as they had been at the time of matching. 

With dropouts taken into account, the mean I.Q.'s of the 

experimental and control groupe before drag administration 

were 41.79 and 42.97 respectively. This represented a 

difference of 1.16 I.Q. points higher, in favour of the 

eontrol group. 

With the above figures to be used as a comparison, 

it was discovered upon psychometric re-evaluation that the 

experiaeatal group had gained 1.69 I.Q. points on the average 

after eight weeks of treatment. At this time, the mean I.Q. 

of the experimental group was 43.48, and the mean I.Q. of 

the control group was 42.87. 

When a correlation of .32 was considered between 

Initial I.Q. acores and changes in I.(|.*s, it was discovered 

that the above mean difference of 1.79 I.Q. points between 

the experimental and control group was statistically signi­

ficant at the .02 level of probability, for fifty-eight 
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degrees of freedom. This Information is presented in 

Table II on the following page. 

While this increase in I.Q. was slight, it was 

nevertheless significant, and suggests the possibility that 

a larger dose of Deaner might bring about more startling 

results. Further discussion of this point is postponed, 

however, until the results of the subgroups have been 

examined. 

While the overall significance reported above was 

calculated from the sua of the scores of Mongoloids and 

Cultural Familiala, it can be seen from an examination of 

Table III that the Mongoloid subgroup contributed almost 

nothing to the significant results of the total group. At 

the outset, the experimental group of Mongoloids registered 

e meea I.Q. of 31.21, which dropped to 31.07 after drug 

administration. The control group on the other hand dropped 

even further, from on initial mean I.Q. of 31.31 to a post 

drug I.Q. of 30.54. This represented an average loss of 

.77 I.Q. points as compared to a loss of only .14 I.Q. 

points in the Mongoloid experimental group. However, this 

difference of .63 I.Q. points between the experimental and 

control Mongoloid subgroups, while nevertheless favouring 

*n« Deaner group, was not sufficient to be statistically 

significant at either the .01 or .05 level. 
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Table II.-

Results of Total Groups After Drug Administration. 

Variables 

Number of Subjects 

Total I.Q. Change 

Mean I.Q* Change 

Standard Deviation 

Standard Error of Mean 

Experimental 
Group 

29 

49 

1.69 

2.87 

.54 

Control 
Group 

31 

-3 

-.10 

2.61 

.48 

Differences 

2 

52 

1.79* 

e This difference is significant at the .02 level 
of probability. 
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Table III.-

Results of Moagoloid Groups After Drug Adainistration. 

Variables 

Number of Subjects 

Total I.Q. Change 

Mean I.Q. Change 

Standard Deviation 

Standard Error of Mean 

Experimental 
Group 

14 

-2 

-.14 

1.31 

.36 

Control 
Group 

13 

-10 

-.77 

2.80 

Differences 

1 

e 

.68* 

a This difference is not significant at the .01 or 
•05 level. 
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It would appear then, that Deaner had little or no 

effect on the brain ohemistry of the Mongoloids la this re­

searoh, et least in the amounts administered. Both experi­

mental and control groups registered a mean loss of I.Q. 

points after treatment with Deaner aad placebos. However, 

interestingly enough the experimental group regressed less 

than the control group. But since this difference was not 

significant, it would not be justifiable to conclude that 

this drug had any positive effects in this sample of Mongo­

loids, as far as raising I.Q. is concerned. Quite obviouely 

then, the significant results of the total group were com­

prised almost exclusively from the sample of Cultural 

Familial retardates. 

The question then arises as to why there should be 

no poeitlve offsets in the sample of Mongoloids. While 

this is undoubtedly a difficult, if not Impossible question 

te answer, some suggestions can be presented for discussion. 

First of all there is the implication, which unfor­

tunately has not been well documented, that there occurs a 

progressive retardation of the Mongoloid's mental develop-
1 

ment, even after birth. If this were Indeed the oase, one 

would expeet a progressive deterioration in I.Q. scores with 

1 R.L. Masland, et al., Mental Subnormallty. flew 
Tork, Basic Books Inc., fisT? p. 69-92. — ^ " ^ 
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advancing a^e, as a natural ooncomitent of Mongolism. Any 

chemical agent then, would have to overcome this progressive 

deterioration of brain cells, before it could begin to 

effeot an increase in mental development. Perhaps a larger 

dosage of Deaner. or an extended period of treatment, might 

bring about statistically significant positive results, 

although this is probably not likely. 

Perhaps a more feasible explanation for the obtained 

negative results of this subgroup lies in the faot that 

Mongoloid brains are clearly abnormal, and show signs of 

widespread interference with the growth of brain cells. 

Benda has stated that there is abnormality of the thyroid, 

adrenal, end pituitary glands, and anomalies In sugar and 

cholesterol metabolism, la the majority of Mongoloids that 

he has examined. Autopsies have also shown that the brain 

itself reveals a decelerated maturation. The nerve cells are 

often undersized and show severe degrees of cell degenera­

tion. 

As an explanation of negative results then, it is 

quite possible that Deaner simply does not function in the 

2 C.A. Bends, "Research in Congenital Acromicria 
(Mongolism) and Its Treatment", in the Quarterly Review of 
Pediatrics. Tol. 8, 1953, p. 79-96. QuoJed by L. Kaaner, 
Child Peyehiatry. Springfield, Illinois, Charles C. Thomas, 
1957, p. 274. 

3 Maalend, Op. Pit., p. 89-92. 
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preeenee of abnormal brain development. This statement 

beeomee more plausible when the reeults of the Cultural 

Familial retardsces are examined. 

Of oourse, there i s always the possibility that 

negative results could be attributable te the type of psycho­

metric inetruaent being employed. Perhepe the abi l i t ies that 

Deaner le presumed to increase are simply not being ade­

quately measured by the Stanford-Blnet et this mental age 

level . However, as i t hae been pointed out before, the 

difficulties inherent in other psychometric instruments, 

militate against their use in a population of moderately 

retarded ohildren. 

In contrast to the rather disappointing results of 

the Moagoloid subgroup, the essentially positive scores of 

the Gttlturel Familial subjeots were somewhat more encouraging. 

(See Table X?.} 

In the experimental group of Cultural Familials, the 

mean I.Q. rose from 31.67 to 55.07 after eight weeks of 

treatment with Deaner. while the mean I.Q. of the control 

group rose from 51.38 te only 51.78. This inorease of 3.40 

I.Q. pointe in the Deaner group, as compared to an Inorease 

of .40 X.Q. pelate la the plaoebo group, was clearly signifi­

cant at the .02 level of probability, for thirty degrees of 

freedom. 
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Table I?.-

Results of Cultural Familial Groups After Drug 
Admlnis tra11on. 

Variables 

Number of Subjects 

Total I.Q. Change 

Mean I.Q. Change 

Standard Deviation 

Standard Error of Mean 

Experimental 
Group 

15 

51 

3.40 

3.79 

1.01 

Control 
Group 

18 

7 

.40 

2.46 

.60 

Differences 

3 

44 

3.00a 

a This difference is significant at the .02 level 
of probability. 
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Quite obviously then, there is a considerable dif­

ference between the reaction of Mongoloids and Cultural 

Familial retarded children to Deaner. at least for the 

present study. While it is also difficult to explain this 

significant increase in the Cultural Familial group, it is 

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 abnormal brain chemistry, it is now postulated that the 

reverse must be true for the Cultural Fac&lial subjects. In 

this case the drug is acting on an essentially normal brain 

struoture, 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 defect. It is sug­

gested simply 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 mental deficiency in the family, 

and the absence of organic or environmental causes.3 

4 R.W. White, The Abnormal Personality. New York, 
The Ronald Press Company, 1956, p. 485. 

5 W.J. Covllle, et al.. Abnormal Psychology. New 
York, Barnea and Noble, 1960, p. 2l"3̂  
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In the case of the Familial re tarda co then, it Is 

quite possible that the absence of any organic brain patho­

logy allows the therapeutic action of Deaner to operate as 

it is intended to do. The question of whether or not atten­

tion span is increased, hence leading to an Increased I.Q. 

is dealt with in the next section of this chapter. 

Regardless of the explanation for this increased 

intelligence score, however, it does suggest further possi­

bilities for this group of retarded children, in spite of the 

faot that the actual I.Q* increase was slight. Perhaps with 

an increased Soeage of Deaner, or an administration over a 

protracted period of time, or both, the I.Q. could be 

raised to a greater extent. Even if this were not possible 

with Deaner alone, there is a suggestion that the Cultural 

Familial retardates would profit considerably more from any 

attempts to inorease intelligenoe, than would the Mongoloid 

retarded ohildren. 

2. An Examination of the Subtests. 

As it has been stated previously, Deaner has been re­

ported to Increase attention span, and it has been theorized 

in this dissertation that an increase in attention span 

would result in an Increased intelligence quotient. 
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A 

As Tiffin has i l lus trated , the effect of attention 

on the higher mental processes i s to make us more responsive 

to relevant and l e s s responsive to irrelevant matters. Hence 

i t i s easy to see why attention increases learning eff iciency. 

Clear perception, clear analysis , f ixation and retention, 

Imagination, and log ica l association are a l l stimulated by 

focusing effort on the task at hand, and a l l of these are 

eeeential to ef f lo ieat learning. 

« ^ * ' * • * . « • » . " " " o n T . r i . . g r - t l y U tt. 
retarded, but ie undoubtedly an important factor In their 
abi l i ty for learning. I t Is clear, therefore, that attention 
span ie on important facet of inte l lec tual a b i l i t y . Whet Is 
not clear, however, Is whether or not attention span was in ­
creased by Deaner in th i s group of mentally retarded subjeote. 
In oa attempt to answer this question, the following analysis 

8 
of Binet subtests was undertaken. These results are pre­
sented in Table V-

Since the items of the Stanford-Binet are scored 

simply ae a pass or f a i l , the only way to evaluate e possible 

increase ia attention span was to determine i f a greater 

number of subtests capable of demonstrating attention span, 

were passed efter drug administration, than before. This 

6 J. Ti f f in , e t e l . , Ths Psychology of Normal People. 
Boston, D.C. Heath and Company, 1940, p. 237. 

7 A.F. Tredgold, A Textbook of Mental Deficiency. 
Baltimore, The Williams and Wilkins Company, 1952, p. 411. 

8 Subtests capable of measuring attention span were 
referred to in Chapter I I , p. 27. 
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Table Y . -

Mean Number of Stanford-Binet Items Passed. 

Mean No.of Subtests Attention Span b 
?assed Subtests Passed 

Before® After Before After 

Mongoloid Experimen­
t a l Group 1S.85 13.14 . 50 /1 .36 . 57 /1 .36 

Mongoloid Control 
Group 14.46 14.23 . 6 9 / 1 . 3 8 . 4 6 / 1 . 3 8 

Cultural Famil ial Ex­
perimental Group 12.33 15.67 1 .13 /3 .13 . 73 /3 .13 

Cultural Famil ia l 
Control Group 13.50 14.55 1 .67 /3 .94 1 .50 /3 .94 

a Before and After re fers t o Pre drug and Post drug 
t e s t s r e s p e c t i v e l y . 

b The f igure to the l e f t of the stroke i s the mean 
number of items passed. The f igure to the r ight of the stroke 
i s the mean number of items attempted. 
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evaluation was made by totalling the number of passed items, 

in relation to the number attempted. Since the subtests are 

arranged in asoending ordor of difficulty from on© age level 

to another, any increase in the number of attention span 

teats passed would no doubt represent a true inorease In 

attention span. It might be postulated, however, that the 

sample of Mongoloids would show no appreciable Inorease In 

this ability due to the fact that they re^isterad no signi­

ficant increase in actual I.Q. Tha above ^ssuaption proved 

to be correct in the case of this subgroup, as neither the 

experimental nor the control group experienced any 3tartllng 

change in the number of attention span subtests passed. The 

Mongoloid experiaeatal group on the whole succeeded on only 

seven subtests out of nineteen attempted, before drug 

administration. After treatment with Bfijer, the total 

score of the group rose to only eight tests passed out of 

nineteen attempted. This Increase of .07 subtests on the 

average, could hardly be considered as statistically signifi­

cant. The control group, however, dropped .23 subtests on 

the average, from first to second administration. It 

appears to be clear from those results that attention span 

was not Increased in this sample of Mongoloid retarded 

ohildren. 

On the other hand, since the Cultural Familial experi­

mental group did show a small but significant gain in I.S;., 
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it might be expected that they would also show s small but 

significant gain in the number of attention span items 

passed. This expectancy was not upheld by the actual re­

sults, however. In the total Cultural Familial experimental 

group before drug administration, seventeen attention span 

subtests were passed out of a total of forty-seven attempted, 

but after eight wesks of treatment with Deaner, the number 

of items passed ha<3 dropped tc only eleven out of forty-

seven. Instead of an increase in attention span then, this 

group appeared to decrease in this ability. In the control 

group of Cultural Femillalo, there was a total drop of only 

three attention span subtests. The above results would tend 

to indicate that attention span was not Increased, to a 

aeasurabls degree, \>f the use of Deaner. Consequently, the 

proposed theory that increased attention span would result 

In an increased I.Q. must be abandoned in favour of a more 

acceptable explanation. 

Upon close exe&inatlon of the test records, of all 

the individuals in the experimental group who increased in 

I.Q,., it was discovered that no on© factor contributed to 

this Inorease. In the case of some individuals, attention 

span subtests did account for their Increased Intelligence 

score. However, with other subjects different subtests 

contributed to increased scores. Almost every subtest was 

represented here, as one that was passed on the second 
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administration but not the first. Increases were demon­

strated on such items as; Vocabulary, Verbal Absurdities, 

Block Counting, Comprehension, Number Concepts, and Opposite 

Analogies. However, no one typo of subtest contributed 

significantly more than another to the overall inorease that 

was demonstrated in the Cultural lasuilial experimantel 

group. Consequently, it is probably Sid's to state tnat the 

increased !.<*. was not due to an inorease In attention span, 

or any other specific ability, but was most likely the re­

sult of an increase ia general &eatal ability. As a psyohio 

anergiz&r, £eaaor has been purported to activate or stlmulete 

9 
the cerebral cor tex, and kenee increase cen ta l a c t i v i t y . 

I f such effects did occur, i t I s possible tha t the exper i ­

mental subjects became mors a l e r t and responsive to i-iaalr 

environment, arnica in turn allowed them to increase the i r 

<jener&l mental a b i l i t i e s , and hence t he i r 1.4. As might 

be expected, th i s occurred in the subgroup of Cultural 

Familial r e t a r d a t e s , where there i s no evida&ce for organi-

c i t y , and not in the Mongoloid subgroup, *nere there i s a 

c lea r ly demonstrable defect i a brain chemistry. However, 

such cc explanation must &t th i s ti&e be pure conjecture, as 

thsre i s no pos i t ive method of determining exactly what did 

occur i a t h i s sample of retarded chi ldren. An examination 

9 See Chapter I , p . 2. 
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of behavioural changes, however, might help to shed some 

further light oa the problem. This aspect of the experiment 

ie discussed in the following section. 

3. Observed Behavioural Changes. 

Throughout the experimental period Itself, eome 

behaviour changes ia the patients were obeerved and reported 

on by the ward staff. While eare was taken to ensure that 

theee reporte represented en agreement of opinion, aad that 

no staff member wae influenced in hie statements, It wee im­

possible te control for differential enthusiasm on the port 

of the staff. There was, therefore, the possibility that 

some wards would report a greater number of changes than 

others. However, this weald not likely affect a comparison 

between experimental and eontrol groups, ae the subjeote were 

evenly distributed throughout the hospital. 

The first report oa behaviour was obtained one week 

after the eommeneement of drug and plaoebo. This report wae 

essentially non informative, aa no ward had observed any 

changes resulting from the administration of Deaner or 

plaoebo. At the close of the second week, however, eome 

slight changes were observed in three of the children in the 

experimental group. It was reported that they were consi­

derably more alert, more eo-eperatlve, aad perhepe a little 

heppler. These changes continued throughout the third week, 
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and at this time it wes observed that three other children 

from the experimental group had experienced improvements in 

their overt behaviour. It was reported that theee three 

were much less troublesome, and had appeared to be consi­

derably more alert mentally. Throughout the duration of the 

olinloel trial with Deaner. these Individuals continued to 

maintain their reported level of improvement and, as the 

experiment oontlnued, mere names were added to the list of 

epperent beneficial effeote. Unfortunately, however, all ef 

these subjects were not members of the experimental group. 

It can only be surmieed that, the ward staff, having observed 

possible improvements in some patients, were even more alert 

in watching for them in othere. 

Three weeke following the termination of drug and 

plaoebo, another survey wae conducted to determine whether 

or not the reported beneficial effects of Deaner had sub-

elded, it wae reported at thie time that all the subjects 

who had previously improved had regressed onoe again to their 

pre drug level of behaviour. Independent observers stated 

that they no longer noticed the degree of mental alertness 

they had obeerved during drug administration. The staff 

reported that these petients did not appear to be as 

interested in their surroundings as they had been previously, 

aad that they were now more active and aggressive than 

before. 
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In an effort to determine whether or not these re­

ported changes were valid, an Individual examination of 

experimental and control subjects was undertaken, and the 

results of this analysis are presented in Table Yl, 

From a total of sixty patients Involved in this 

experiment, it was reported that fifteen of them demon 

etrated obvious behavioural ehanges. Eleven of these fif­

teen subjsets were in the experimental group. In the sub­

group of Mongoloids, behavioural Improvements were reported 

for five individuals in the experimental group. For theee 

children, the staff were under the Impression that they had 

become happier, more relaxed, and more alert physically and 

mentally. One Mongoloid subject In the plaoebo group also 

experienced a change in behaviour, according to the reports 

of the ward staff. This individual had become Increasingly 

more talkative, and was oreatlng more of a disturbance on 

the ward since the initiation of the clinical trial. A 

similar phenomenon was also observed in the control group 

of Cultural Familial subjects, although in this case beha­

vioural changes were considered to be improvements, according 

to the reports of the attendants. In the Cultural Familial 

oontrol group, three patients were reported to have been 

greetly improved after treatment with Pill B (plaoebo). In 

oontrast to this, however, six patients in the Deaner group 

of Cultural Familiale experienced behavioural improvements, 
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Table vT.-

Number of Subjects Reported Improved as a Result of Drug 
Treatment. 

Experimental Group Control Group 
No.of Subj.% of No.of Subj. % of 

Variables Improved Group Improved Group 

Mongoloids 5 35ft 1 8$ 

Culturel Familiale 6 40$ 3 17$ 

Total 11 38$ 4 13$ 
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as observed by several of th© staff members. It was said of 

these patients that they were more co-operative, less trouble­

some, happier, more outgoing, and more active. In all oases, 

a regression to their previous level of behaviour was 

noticed after termination of drug and placebo. 

The question arises here as to the value of these 

observations, especially when improvements were also re­

ported in children receiving nothing but placebo tablets. 

While behaviour ohaages were noted in both the experimental 

and control groups, fewer changes were observed in the 

placebo groups. It is quite possible that such an occurrence 

could be attributable purely to chance. In a sample of sixty 

patients, four of these could possibly improve without any 

medication whatsoever* Such an improvement, however, would 

be especially noticeable since the staff had been alerted to 

watch for any changes in those subjects. In spite of the 

fact that a small proportion of the total number of subjects 

actually demonstrated any marked improvement, there were, 

neverthelese, more of these individuals in the experimental 

group than there were in the control group. It Is likely 

then, that Deaner did bring about some positive changes In 

observed behaviour, with increased alertness in appearance 

being most frequently observed. Interestingly enough, 

however, there appeared U> be no definite correlation between 

Improved behaviour, as observed, and improved I.;. Those 
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individuals in the Cultural familial experimental group 

who demonstrated behavioural changes, rose only 3.16 I.tJ. 

points on the average, while the regaining experimental 

subjects in that sub-group gained an average of 3.56 I.Q. 

points from first to second administration. 

4. Summary of Results. 

After an eight weak clinical trial with Deaner. small 

but significant Increases In I.Q. were obtained in the ex­

perimental group. These results which were significant at 

the two per cent level of probability were almost exclusively 

composed of the scorss from the Cultural Familial subjects. 

It was discovered that the Mongoloid sample did not produce 

significant gains in J.Q.. 

All subjects showed very few gains, If any, on atten­

tion span subtests, and this fact led to the rejection of 

the hypothesis that Increased attention span would account 

for an Increased I.Q. Alternate explanations were proposed 

In as attempt to explain the significant results. 

Finally, reports on behavioural changes were pre­

sented, end It was noted that only thirty-eight per cent of 

the experimental group were said to have been somewhat im­

proved as a result of treatment with Deaner. 



SUMMARY AND CONCLUSIONS 

In an effort to cast more light upon the problem of 

drugs and their influence on intelligence, the present study 

wss undertaken and a null hypothesis formulated thus} 

There will be no significant difference in psychometric 

Intelligenoe between two matched groups of mentally retarded 

children, after the administration of dlmethylaminoethanol. 

Upon the completion of an eight week clinical trial 

with Deaner. it was found that the above hypothesis was 

only partially upheld. Since the experimental subjects were 

composed of individuals from two etiological classifications, 

differential results were obtained from each of these sub­

groups, in the sample of Mongoloid retarded ohildren, the 

null hypothesis was upheld, and no significant differences 

in 1.4. were obtained as a result of treatment with leaner. 

In the subgroup of Cultural Familial subjects, however, 

obtained differences in I.Q.. were statistically significant 

at the .02 level of probability. When the total group was 

considered as a 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 Familial subjects. This fact led the writer to 

eoaolude that Deaner did not affect the psychometric intelli­

gence of the Mongoloids in this sample, but did exert a small 

but significant influence on the Cultural Fas&al subjects. 
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According to the results of this research, few if 

any gains in attention span wore achieved duo to the effects 

of Deaner. attention span, as ftetflaured by the Stanford-Binet 

subtests, was not significantly increased in any of the 

subgroups in this experiment. The feet that no one specific 

ability could be discovered to account for the significant 

rise in I.4«t led to the conclusion that attention span was 

not lac roused but that gains in intelligence were due to 

increases in ̂ enoral aental ability. 

In addition to the quantitative results obtained in 

this researoh, it was discovered that few experimental sub­

jects actually demonstrated any positive improvements in 

behaviour after eight weeks of treatment with Deaner. 

Viewing th© results of this research globally, it 

wae possible to conclude that: Deaner. in the amounts 

administered, did bring about siaall but significant gains 

in psychometric intelligence in the subgroup of Cultural 

laailial subjects, -while producing no positive results In 

the sample of Mongoloid retarded ohildren. These results 

would tend to suggest the following possibilities for further 

research. 

In spite of th© fact that well controlled irug 

studies usually tend to show few significant results in the 

field of intelligance, the slight increases in I.Q. which 

were obtained with Deaner in the Cultural familial subjects 
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point to the possibility of even greater increases under 

optimum conditions. Vith an laoroesed daily doee of Deeaer. 

administered over a longer period of time, more startling 

changes la I.<4. might be noticeable. Sueh a peseibility ie 

worth investigating la this subgroup ef retarded children. 

Apart from the area of drug lavestigstlone p^r se, the 

comparatively positive results obtained with the Cultural 

familial subjects la this experiment would suggest further 

research la ell areas with thie group of retarded ohildren. 

Without obvious physical stigmata or organic brain damage, 

thie group definitely offere more pessibilitiee than do the 

Mongoloids. It is doubtful if any farther attempts te 

Increase the I.Q. of Mongoloids, with psychotropic agents, 

weald be significantly effective. 
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Table VII.-

The Mongoloid Experimental Group. 

Initial Final Age Weight Sex 
Subject 

Gary B. 
Richard G. 
William H. 
Paul J. 
Andrew N. 
Kenneth N. 
David S. 
Patricia C. 
Elizabeth J. 
Donna K. 
Nancy L. 
Victoria M. 
Oeorgina N. 
Denies S. 

I.Q. 

29 
24 
22 
23 
35 
30 
38 
43 
38 
22 
34 
87 
41 
29 

I.Q. 

28 
23 
21 
23 
35 
31 
39 
43 
41 
22 
32 
27 
42 
28 

8 
16 
17 
9 
12 
7 

&& 
9 
11 
18 
12 
7 
14 
17 

(lbs.) 

55 
135 
127 
69 
62 
59 
145 
55 
61 
115 
91 
48 
78 
105 

Male 
Male 
Male 
Male 
Male 
Male 
Male 
Female 
Female 
Female 
Female 
Female 
Female 
Female 
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Table VIII.-

The Cultural Familial Ixperlmental Group, 

Initial Final Age Weight Sex 
Subject I.Q. I.Q. (IBs.) 

William S. 
Donald S. 
Malt Q. 
Wayne N. 
George J. 
William I. 
Thomas H. 
Donald B. 
Norman B. 
Sharon S. 
Catherine R. 
Shirley L. 
Patricia K. 
Barbara S. 
Barbara C. 

58 
58 
67 
42 
66 
47 
47 
57 
43 
43 
57 
53 
43 
33 
61 

60 
62 
71 
42 
71 
52 
52 
59 
43 
46 
60 
53 
47 
38 
65 

12 
16 
13 
16 
8 
18 
17 
9 
IB 
19 
10 
14 
9 
16 
13 

65 
165 
92 
101 
68 
116 
108 
57 
60 
99 
S3 
94 
68 

< 120 
80 

Male 
Male 
Male 
Male 
Male 
Male 
Male 
Male 
Mole 
Female 
Female 
Female 
Female 
Female 
Female 
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Table IX.-

The Mongoloid Control Group. 

Subject Initial Final Age Weight Sex 
I.Q. I.Q. (lbs.) 

Donald W. 
Michael 8. 
George S. 
Timothy P. 
Larry X. 
Robert F. 
David B. 
Barbara Z. 
Deborah W. 
Elizabeth T. 
Margaret S. 
Suean S. 
Geraldine R. 

17 
40 
29 
30 
23 
35 
25 
44 
32 
46 
36 
20 
30 

16 
36 
29 
35 
23 
34 
25 
37 
32 
48 
35 
18 
£9 

16 
8 
17 
7 
18 
15 
8 
9 
9 
10 
9 
10 
17 

105 
72 
105 
46 
120 
142 
43 
61 
50 
61 
49 
55 
116 

Male 
Male 
Male 
Male 
Male 
Male 
Male 
Female 
Female 
Female 
Female 
Female 
Female 
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Table X.-

The Cultural Jramillal Control Group. 

Subject Initial Final Age Weight Sex 
I.Q. I.Q. (lbs.) 

Dennie W. 
John T. 
Brian P. 
Lawrenoe P. 
Gregory P. 
George N. 
David L. 
Clarence H. 
John H. 
George H. 
Arthur B. 
Carolyn W. 
Mary U. 
Marlone M. 
Rosemary L. 
Harriet 1. 
Ruth B. 

61 
64 
66 
44 
47 
36 
42 
50 
4S 
47 
55 
43 
45 
51 
38 
59 
43 

62 
63 
64 
47 
49 
38 
44 
62 
46 
42 
57 
44 
43 
54 
37 
56 
43 

12 
14 
15 
17 
18 
18 
3 
13 
13 
16 
9 
10 
12 
16 
12 
13 
15 

86 
94 
118 
152 
163 
153 
68 
70 
76 
104 
57 
88 
92 
114 
131 
125 
116 

Male 
Male 
Male 
Male 
Male 
Kale 
Male 
Male 
Male 
Male 
Male 
Female 
Female 
Female 
Female 
Female 
Female 
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A N,iWSPAP.3l CLIPPING 

This article appeared as a United Press International release, 

soraetirae during the month of August 1962. .ifforts to locate an exact 

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

appears here, in lieu of the required reference. 

^Lemonade' 
jProttef Boon 
To Retarded 

BRIGHTON, Eng fUPI)— 
Every morning, 60 backward 
youngsters at $t. Johns special 
bfirtlWfl rcfa"! here drink a 
glass of "lemonade" that may 

! give them the chance of a nor-
| mal life. i 

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

The pleasant tasting drink 
contains the drug dimenthyla-
mlnoetlunol—which is known 
in the'-Waited State* as deaner I 
America* doctors have found j 
the drug makes children more, 
relaxed and happier An Amer-I 
lean 10 year-old boy's 1Q rot>e 
from a very low rating of 40 
to 90 in six weeks according to, 
metfl&rrepor's ~ 

Th* tMU Iwr* «Ui I'll W 4 « , 
wvt'k. ego ai..j e««her^ lami 
trie result* thus far art- "encour 
aging " 

School head mastei_ ' hetwyn 
Butler said ihe pait-nU of al! 
i he chi'dren involved in thr' 
experiment <jave permission foi. 
ihe 'r'~t« t«> continue He said; 
:hf children 'we the drink 
vhich they think ,s lemonade 
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ABSTRACT OF 

The Influenoe of Plaethylamlnoethanol (Deaner) 
On The fayoho&strio Intelligence of 

Betarded Children 

Many studies have been oondueted in the past with 

such chemical agents as Glutamic acid and Titamin B com­

pounds , in en effort to i&prcve upon the present l*»vel of 

Intelligence in retarded individuals. Recently, investiga­

tors have turned their internets toward a relatively new 

compound, Peaner. The few studies which have b«n«n conducted 

in this field, however, have failed to meat the stringent 

requira&ents necessary for good research. With the intention 

of overcoming theee previous shortcomings, and attempting to 

supply an answer to the question: Poes keener increase I.Q.., 

the present study was undertaken. 

Sixty retarded children, composed of Mongoloid and 

Cultural Familial subjects, were divided Into two .latched 

groups on the basis of I.Q.., ege, sex, weight, end etiology. 

The experimental group was given two hundred milligrams of 

Peaner dally, In two divided doses, and the oontrol group was 

given matohing placebos. Iftor & period of eight weeks, both 

1 HIchard T. Paton, masters thesis presented to the 
Sehool of Psychology and Education of the University of 
Ottawa, Ontario, December 1963, vli-Sl p. 
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groupe were re-tested with the Stsnford-Binet Intelligence 

Scale (Form L-H). Differences in mean I.Q,.* a were re­

corded and a statistical test of significance was made. 

This t test demonstrated a small but significant difference 

In mean I.Q. scores after drug administration In favour of 

the experimental group. The Mongoloid subgroup, however, 

showed no ai,<?nlficunt difference in psychometric Intelli­

gence, and It -was concluded that the significant total score 

was composed almost ^xolusWely from the Cultural Familial 

subgroup. 

It h«d baen previously postulated that attention 

span would inorease after tre«t?aent with Peaner, but this 

was not demonstrated by the Stanford-Binet subtests which 

are capable of measuring this f-culty. Tt was concluded 

that no one specific ability accounted J or the slisjht in­

crease in overall I.Q,. 

Very few behavioural chengee were noted as a result 

or treatment with Peaner» but some axpn rlsaent&l subjects 

were considered to bo soaewhat improved. Increased mental 

and physical alertness, *nd a /sore pleasant affect, were 

observed In most of theee subjects. 

From the results of this experiment, it was concluded 

thats Peaner did bring about small but significant increases 

in psychometric intelligence in the aemnle of Cultural 

Familial subjects. Beoauee of this f&ct, the suggestion 
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was pat for th that perhaps increased loses of Deaner over 

an extended period of time might bring about more highly 

s ign i f ican t r e s u l t s in t h i s subgroup of retarded chi ldren . 

I t was considered tha t any further attempts to increase the 

in t e l l igence of Mongoloids with ohemleal fegenes would, no 

doubt, prove Inef fec t ive . 
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T1K WFLUrjnB OF DiA??«̂  IN THE 
PLYCaC':'"''RIC IBTK'JJGiaiCfc 

0/ P-TARD V CrllUVv'*: 

IOT U^lCTiai 

In 1958 a new psychic energlzer was Intro iuced oy the Riker 

Pharmaceutical Ccwpany. This compound wae the para~acetanidobeneoate 

sa l t of 2«Di»»tiiylaolnoetbanol, and was c iven the proprietary na e of 

Deaner* Many claims have since been eiade for this drug product, and 

many experiments have been oondueted with i t , particularly in an effort 

to reduce behavioural disorders In children. Attempts have aleo been 

nade to increase the psychometric intel l igence o retarded individuals 

with the daily administration of Tteaner. Unfortunately, however, the 

previous studies in thie lat ter f i e l d , have been poorly controlled, 

and aa a result of t h i s , i t i s d i f f i c u l t , i f not impossible to arrive 

at any definite conclusions. 

Pfelffer and tarphree (1958) noted Increased mental stimulation 

In their university student volunteers, after the administration of 

Peanerf but nora specif ical ly in the f ie ld o:' retarded children, 

Palmer and Wright (1958) considered, that in a l l ei^ht or their subjeote, 

an Increase in attention span was .produced. 

Finlayson (1959) In a snail study at Orl l l ia , Ontario, concluded 

tbat the dru ;̂ was not effective In the treat -cnt of the mentally retarded 

child vith schisophrenic or schisoid tendencies. 

Okasaki (I960) in Japan, demonstrated that Dinethylaminoetr.anol 

produced significant differences on the ikm --"l Work Process Analysing 

Test, but no significant differences on intell igence test.; or learning 

t e a t s . 



In e somewhat more eerefully conducted study at Vineland 

Training Sehool, Clausen et. el. (I960) were of the opinion that 

Deaner did net Improve power of concentration or attention span in 

their mentally retarded subject*, but they felt that the drug may 

poeelbly have some effeote which were not reflected in the scores of 

the objective teste. 

m a large scale study on the effects of Deaner In children 

with behaviour disorders, Fields (1961) demonstrated an appreciable 

end significant increase in peyehemstrlo intelligence in a esmple of 

tea children selected et random from his semple of four-hundred oases. 

He pointed out that the increment in level ef Improvement ranged from 

pirns tern to piss thirty-four, with an average of 20.© points inorease 

Is the Intelligence quotient, above the subjects basal level. 

In a more recent study, Bell and Zabek (19©1) concluded that 

Deaner had an adverse er Inhibiting ef feet on intellectual performance 

la adult defeetives, ae their plseebo group gained UJiO points on the 

full aoale Wechslar I.Q. es compared to only 1«60 I.Q. points in Use 

Deener group. 

However, doe to the feet that the majority of theee studies 

have been poorly conducted it Is difficult to arrive at any definite 

eoneliielon, from an examlnstion of their results. The question then* 

Deee Deener inoreeee the I.Q. ef retarded children? hae not been adequately 

answered. It wee therefore the purpose of this experiment, to supply 

en answer to the above question, and it is toward this end, that the 

experimental procedure bee been directed. 
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Tbeoretloally, one would expect a concomitant increase in 

psychometric intelligence after the administration ef Deaner, as the 

drug is reputed to increaae level of concentration and attention sttsa. 

If attention apan is indeed Increased, then this heightened ability 

ehould result la an increased intelligence quotient, due to the fact 

that et tee* ion Is an integral part of efficient learning. Partially 

for the purpose of testing this theory, and partly because of the 

difficulty nhieh Moderately retarded children nave with aoms psycho* 

logieal teste, the Staaford-Binet (Fern L-M) was used in this research. 

Sixty Mongoloid end Cultural Familial retarded children between 

the ages of seven and twenty, were selected from the Ontario Hospital 

Sehool et Coder Springs. These children were tested by the writer with 

the StsaforeVBlnst, and wore then divided into two matched groups, on 

the baeis oft I.Q., age, sex, weight, etiology, end previous drug ee> 

minietratioa. Then ia a carefully conducted double-blind study the 

experimental group, consisting of fourteen Mongoloids and fifteen 

Cultural Familial patient©, was /iven twohundred mg. of Deaner each 

day, la two divided doses, one at 8 aja. and the other at k p.m. The 

eontrol group was given matching placebos et the same times. Thie 

treatment continued for e period ef eight weeks, at w ich tias s second 

psychometric evaluation was conducted. 

Throughout the period of drug treatment, all subjects were 

given an equal opportunity to improve their intelligenoe score, as 

members of both foToupa attended summer sehool, and participated la 
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recreation on the boapital wards, weekly reports of any behavioural 

chengee ware gathered from the ward attendants at the beginning of 

each experimental week, and three weeks after the termination of the 

study* 

At the close of eight weeks of treatment with drug and placebo, 

ell subjects were tented again with the StanfordVBinet, under similar 

environmsntel conditions ee existed at the first evaluation. Theee 

letter scores were ooapered with the original I.Q. figures, and compar­

isons ware wade between mean XwQ*'e of experimental and eontrol groups, 

atilisiag a statistical H " test of significance between asses. The 

results ef this clinical trial are presented below. 

Riss'jirs 

After eight weeks of treatment with Deaner, the experimental 

group experienced a mean gain of 1.69 I*Q. points, as compared to a 

less of .10 X*Q. points in the eontrol group. This difference of l.?9 

wae statistically significant at the two percent level of probability, 

for fifty eight degrees ef freedom. The average I.Q. ef the exper­

imental group had risen from Ul.79 before drug adainistration, to U3*Uo> 

after drug administration. However, upon closer inspection, it was 

discovered that this total significant increase, wss comprised almost 

exclusively from the I.Q. scares of the Cultural Familial sobjeete. 

The Mongoloids did not show any significant increase ia I.Q. after 

treatment with Deaner, and in fact, this subgroup of experimental 

subjeote dropped «lb I.Q. points on the average. In contrast to this 

however, the Cultural Familial subgroup produced considerably more 

encouraging results. 
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Prior to dru^ administration, the mean I.Q. of the Cultural 

Femilial experimental group was 51.67, Which rose to 55.07 after 

eight weeks o: treatment. This increaae of 3.U0 I»Q. points, as 

eompared to a Inorease of only .UO I.w. peiats in the Cultursl 

Feailial ooatrol jroup, was definitely significant at the two percent 

level or probability. 

A closer examination ef those Binet subtests capable of 

•manuring attention span, such as "Memory for Designs", "Digit Spaa", 

aad "Memory for Sentences", did not point to any appreciable group 

inorease in level of concentration. While attention span subtests 

did aooooat for Increased I.Q.'s in some oases, other subtests con­

tributed to the elevated scores in other cases. Ho one type of sue* 

teet contributed significantly more than another. 

In terms ox improvements in behaviour, it was reported by the 

ward staff, that 38£ of the experimental group experienced favourable 

changes. Increased mental and physical alertness, and a mors relaxed 

and apparently happier as tore, were obeerved in those eubjects. However, 

similar laproveraents w*re also noticed ia 13$ ef toe eontrol group 

subjeote, after eight weeks of treatment with plaoebo tablets. 

DISCUSS ,*JB 

It is interesting to note that the above results are -ositlma, 

only for the Cultural Familial subjeeta in this experiment. Apparently 

Deeaer had no effect on the brain chemistry of the Mongoloids. Such 

results might possibly have been hypothesised from what is already 

known about Mongolism and Cultural Familial retardation. In the case 
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of the Cultural Femilial retarded child, there le no evidence for 

orgenic brain dame a, and therefore, any chemical a-ent such as 

Deener, would be operating on an essentially normal brain structure. 

The diagnosis of familial retardation rests solely on the presence 

ef mental deficiency in the family, where there is no evidence for 

cay gross structural defect. Where Mongoloids are concerned, however, 

the situation la entirely diff rent, ss here there is a clearly demon* 

•treble defect in brain chemistry. Autopsies have shown that the 

brain reveals a decelerated saturation, with severe degrees of o e U 

degeneration. It is possible therefore, that Deaner simply does not 

fuantioa adequately i n the presence of abnormal brain development. 

However, the comparatively positive results which were obtained with 

the Cultural Familial eubjects points to further possibilities with 

this group ef retarded children. It is quite possible that with an 

increased doeage of Deaner, administered over an extended period of 

time, norm startling increases in psychometric intelligence might he 

forthcoming, in a eemple of fa dli*l retarded children. It ia doubtful, 

however, if any further attempte to increaae the I.Q. ef Mongoloids 

with peyehotropie agente, would be significantly successful. 

SUHMABY 

In sn attempt to study the Influence of Deaner or. the psycho­

metric intelligenoe of retarded children, eixty children, classified 

ee either Moagoloid or Cultural Familial, were teatei vith the Stsnford-

Dinet Intelligence Scale (19&0)« The subjects ware then divided into 

two metehed greupe oa the besis oft I.Q., s^e, aex, weight, etiology, 
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sad previous dreg administration. The experimental group was iven 

twe-hnadred «v. of Deaner daily, for a period of eight weeks, and 

the eontrol ^roup was given matching plaoeboo. At the termination 

ef the c-)it week period all subjects ware again tested with the 

Binet, sad it wee found that the Cultural Familial experimental cub* 

jeota hed increased 3.U0 I.Q. points on the average. This represented 

a statistically signifleeat value at the .02 level ef probability. 

Bo significant differences were obtained in the sample of Mongoloid 

retarded children* These results led to the conclusion that Deaner 

most likely does not effect the abnormal orain chemistry of the Mongoloid, 

but does produce some positive cirianges in the structurally normal brain 

of the familial retarded child. 
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