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INTRODUCTION

Ever sinece neuroputhology has recoguized multiple
sclerosis as a disease gul generis, investigutions have
béen carried out on its etiology, prognosis wnd treuatment,
predominantly in the field of medicine. Unfortunately,
since multiple sclerosis haes no one infulllble sign, its
dlagnosis in the early stuges presents « very real problem,

While physiologicsal and mechanistic wpprouches
heve been unxew&rdedl in this particulur field of neurclogy,
psychodiegnos i s has cuught the interest of
investigators, w8 & possible complement to thelr prooedures,
Since Gillilend's first attemptg et differential diugnosis
with the Weghsler-Bellevue, many investigutors huve
experimented on various cuses of mentul disorder and of
brain dsmuge. omong them, only one tesam could be found
to have ap~lied such & testing to the multiple sclerosis
patients.

‘ In our investigetion u group of sixteen patients
diagnosed as multiple s¢lerotios have been submitted %o

the Weohsler-Bellevue Scule, Form I. wuantituetlive resultis

1l V.. Diers, and ..C. Brown, Psychomeiric
Patterns assogiated With Multiple Sclexrosis; hechsler-
Bellevue Patterns, in archives of Neurology snd Psycuiutry,
Vol. 63, No, v, lrsue of May 1950, pP» 7060

2 D. Rapaport, Diagnostic¢ Psvoholougicul Testing,
Chioago, Yearbook Publishers, 1940, VOL. 1, D» DD«
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weres enslyszed with a view to discovering the mental
activity of the patients by the study of psychometiric
patterns, by the measurement of mentel deterioration, and
by comparison of patterns with those of the "organies".

. The first major part of this study is concerned
with the nature of the problem. Some of the points treated
in the first ohapter are the importance, the aim and the
problem with its three hypotheses, .4n historical survey
of the literature will bring all this out for consideration.

The experimental design of the investigation will
be desoribed in Chepter II. The desoription of the
population and the general procedures will be followed by
8 description of the methods used in studying each of the
tyxog hypotheses,

Chapters 11X, IV, and V will present the work
done to check the validity of the hypotheses, In these
chapters the results will be presented, anslyzed and
evaluated, )

Lestly, the oanoluaiohn will be summarized and
suggestions for further researches will de made,



CHAPTER I
PRESENTATION OF THE PROBLEM

In this chapter a definition of the discase
multiple selerosis will be given and the importsnce of
psyochologzical examinmtion will be discussed. Psyohological
studies in the literature will be covered. Then the
statement of the problem will be exposed in three
hypotheses.

1. Definition of multiple sclerosis.

The present study considers multliple s¢lerosis
a8 & Qlscase entity. The term will be used with the
meaning assigned to it in the following medical

definition:

A disease of unknown uetiology oharucterized
pathologically by the widespread ococurrence in the
nexvous system of patches 0f demyelinction followed
by gliosis, In most cases the early manifestations
of the dinease are followed by conspicuous improvement,
80 thut remissions and relapses are a striking featuze
of the disoxrder, the course of which may thus be
prolonged for many years. The early symptoms are
often those of fooul lesions of the nervous systenm,
while the later olinicul ploture is one of progressive
dissemination tending to produce the clussical feutures
of nystagmis. dysurtihris, intention tremor, und ataxic
paraplegia*,

1 Russell V. Brain, Disceases of the Nervous
stgem, London, Oxford University Press, second edition,
940, p. 489.




PRESENTATION OF THE PROBLEM &
Ze Importance of psychologiocul studies.

Because of the unknown aetiology mentioned sabove,
whioh charaoterizes in purt this baffling diseuse, its
diegnosis in the ewrly ceses presents & challensing
problem, 48 ye$, the field of medicine hes no absolute
method to 4laznose this meurological discase at its onset.

The spinal fluld in multiple sclerosis may show

& slight lymphocytosis, 10 oells, and & "paretic"
gold curve. The pressure and globulin conteut wre
normal, the Wassermun reaoilons wre obviously
negative. Thg findings, in general, are not
pathognomonlo®,

The chronic patients in reneral, display a numecrous
variety of symptoms both physicel snd emotional in nature.
When some of the sclerotic patohes impair the normal
conduction of impulses of some of the nerve pathways
the expected normal activity of the individual is at
a loss, I for example, at the onset of the disease one
selerotic lesion is responsible for blurred vision there
would be very little chance %o diegnose the individual’s

condition as multiple sclerosis.

2 I. Vechsler, . Tegtbook of Clinical Neurology,
Philadelphia, v .B, Sesunders Co., 1931, p. LOx.
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Ordinarily, the diagnosis cunnot be mude unless
there is evidence of more then one lesion or unless
there are confirmatory findings in the spinal fluid,
but characteristic symptoms of acute itransverse aye-
1itis, diploplie or blurred vision.or weakness or
numbness of one extremity, if trenslent, create a
presumption for the diasgnosis®.

In an attempt to &dd to the rellability of the
diagnosis based on physiological and neurclogicel signs,
investigators have recently begun significant experimentul
researches on the nature and the extent of changes in
mental funcetioning brousht wbout by this orippling disease,
Yore studies are needed and Canter stutes: "(. . .), at
present there still remains a deurth of psychologlosal
investigetions in this neglected field of study?",

In attempting to obtuin diegnostic patterns with
his tests, the psychologist simply hopes Y0 add to what
medical soience knows sbout the diseuse, Whlle remeining
in his field of study, it may be possible for the psycho=-
metriclan to «id the olinician in his atiempts at diagnosis,

Numercus studies of the type presenied here are
needed; since the majority of the published surveys have

used only smcll groups of multiple scleroties.

3 4sunron Hermen Canter, Pirect end Indireet Meusures

of Peychologicel Deficit in Multiple Sclerosis, in Journal
0 eneral Psychology, Vol., 44, First Helf, Purt I, issue
of January 1951, Da lé.

4 Id. ibvid., p. 10,
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In all cuses: "Interpretition must be cuutious, owing to

the smsll number of subjects®",

8, A Survey of the Litersture.

In arQeg to illustrate still further why we believe
that our study!oan be u contribution of some importunce,
ve will now ettempt a brief but adequate coverage of the
psychological literature on the intellectual factor in
aultiple sclexosis,

The various studles cen be considered under three

heedings:

A. Guelitetive descriptions resulting from subjeotive
observutions.

B, Quaatitative analyses bused on objeotive tests.

C. Comparative studies in whioh multiple sclerotiocs
are compared to other diseases, especlally to
cages of intra~-cranical pathology.

A. Gualitative desoriptions.-- In former days,
before the era of the extensive use of tests, qualitutive
descoriptions bused on observetions were the only source of
informetion. 4any intellectual snd behavioural changes had
to be detected without instruments. Sugur and Nudell state

adequately the situation that was found only eight years ago:

8 W.C. Diers end G.C, Brown, Psychometric Patteins

Associated With Multiple Sclerosis; Wechsler-Bellevue
Patterns, in archives of Neurology and Psychiatry, vol. ud,
No. 5, issue of ey 1980, p. 760,
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A gareful study of the american literature on
Multiple Solgrosis reveals & puaucity of muterial
dealing with iie mental symptoms. The articles
on the subject have come mainly froam psychiatric
sourges and have deglt exolusively with frank
payshoses. Most studies of larger series ure
concerned primarily with sometic symptomatology
and 1%s patholeogioal correlates, and mention the
mental symptoms only seconderily. There have been
attempts in the american literature to siudy
systematically & lurge serles with the specifio
purposes of degermining tiie mental manifestations
of the disease

The most important contributions’ were those of:
(1) Charcot who started serious investigations by stuting
that there was marked enfeeblement of the memory, slow
formut;on of conception and blunting of &ll intellectual
and emotional faculties; (<) Cottrell and Wilson found
only negligible intellectual defects but churacteristic
and marked emotiongl ohanges.

B. Quantitetive approuch.-- In these last few
yeurs, a new trend hus developud. Burgemuster and Twullman
have been umong the firsts of a small group of invesiigutors
to utilize standurdized psychologiocul tests for the
differential dlugnosis of multiple sslerosis. They report:

6 C. Sugar and R. Nadell Mgatal Symptoms in

2ABOIBWME ‘ e sease,
Yol. 98, No. a. issue of aeptember 1943, P. 867,

7 Idb 1b1d0' p.‘ 267.

the
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Wechs ler-Bellevue scores range from 8BQ=-135 with
the group mean &t 10l. {. . .} & wide disorepancy
between remote and recent memory (. . «) suggest
8 lowering of the present level of functioning and
the ditgiaulty in awssimilating new materXisl
quickly®.

The Wechsler-Bellevue intelligence scale has

recently been used in un investigution by Canter., Iie
confirme Burgemaster's finding thut there appears to be
an intellectual constriction und impoverishment which

is out of keeping with the sducutiona)l and cultural buck-
ground of the mul$iple sclerotic patientsg.

By mcans 0f the Wechasler-Bellevue test, Diers and

Bruwnla have carried an investigution on the psychometrio
patterns assooluted with multiple sclerosis. Twenty-four
putients (only twenty were &ble to complete the totel test)
were & group of Vorld Wur II americen veteruns. Stutistical
results showed sigsnificunt departures from "normul™ perform-
anced in two respects: (1) a low memory span for di-its
forward and baokward; (2) & better then averuge visusl

concentration end attention in the Pioture Completion

subtest, The correlution of test measures of intellectual

8 WQC¢ Diera end C.C, Brown, OE- cito, P 761 .
9 Canter, Op. ¢it., p. 10.
10 Diers, Op. oit., p. 765.
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deterioration and quentitative “signs" of organic cortical
damage was not found to be significant. Rither the index
of deterioration on the Bellevue Scalée, 18 inadequate as

an indicatoy of existing ocorticel damsge in multiple sclero-
#is, or, no sorticel pathologic changes existed in the
population. We may point sut that full details of the
prosedures used by these authors are not given.

*3 87 whe most recent investigation of intellectual
deterioration in maltiple soclerosis is that of canterll
using the following tests: The Wechsler-Bellevue, the
shert form of the Baboock Scele, the Shipley-Hertford Test,
and the shori form of the Hunt-Minnesota Test. Eeoch of
these tents revealed the presence of some intelleotual

deterioration in & group of foriy-seven patienta.
Intellegtual deterioration, &8s measured both by direct
end indirect methods, inereased with the neurological
rating of degree of Aisability. The mean lose over an
average pericd of four years was highly significant, and
indicated that intellectual deterioration had ocourred in
this group of twenty-three individuals tested ut the

u;,n
moment of entry into the armed forces.

11 Canter, doe, oit., p. 10.
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At about the same time, prett}? in snglend under-
took an investisution of the psychiutric uspect of
multiple sclerosis, In hiz paper, & report was made of
one hundred patients. Three findings relevunt to the
agssessment of intellectusl impeirnment were noted, namely,
a complaint of falling memory, & clianicul impression of
intellectunal impairment, and a concgeptual quotient below

seventy (with a Yocabulary score of twenty-four or abovej

on the Shipley-Hartford Scmle (1940).

Cs Comparative studlies.~- Two papers cuan be
oonsidered us belng comperative studies,

Hewson's study of organic¢ brain pathology included
thirteen cases of multiple selerotics. In comnclusion she

states:

There is here an almost even distribution of
patterns of devistion, one~third beins normal, one-~
third being psychoneurotic, end one-third being
indicative of & cerebrul pathology. Of course,
there is no assurunce thut tg%s proportioning
would hold in & lurger groupt¥.

12 k.T.G. Pratt, an Investirstion of the
Psychiatrie Aspeois of Disseminuted Sclerosis, in Journul

of Neurolo Neurosurgery &nd Isychietry, Vol. 14 (new
@eries), NO. 4, issue Of November 1951, p. 33Z.

13 Louise R, Hewson, The Vechsler-Bellevue Soule
and the Substitution Test as ailds in Neuropsychiairic

Diagnosls, in Journel of lcrvous and Mentel Uisease,
Vo%. 109, Part I and II, No. &, Lssue of February 1v49,

P 176.
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While investiguting the intellectual aspect of
multiple sclerosls, rrattl® mentioned thet anxiety,
hyateria, and psychotic behaviour were nodt found in cases

of these patients.
4. Stetement of the Problem.

Having discussed the preliminary notions, we can
now state the problem of the present project in the form
of three hypotheses:

1) Multiple sclerotics huve u common pattern on

the Weohsler~Bellevue Scale, Form I. The hypothesis

implies thuat every multiple solerot ies will show the
similar weaknesses and/or successes on the different
ebilities called forth by the different subtests of the
scales, VWhatever impuirment there may be, it is expected
to be reflected on the different subtestis. The Lypo~
thesls rests on suggestions muede in former studies and

on a stutement mede by Viechsler:

14 Pratt, Op. oit., p. 385.
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Whenever a ment«l disorder produces a chunge
in the individual's funetioning oapacity, the
resultant loss is generaelly not uniform, but
affects oertain abilities more then othersld,
&) The second Hypotheais is as follows:
The pattern obtained by multiple sclerosis putients
resembles the pattern obtuined by cuses of organic
braein pathology.
This hypothesis rests on the fuct thet the discuse
attacks the substance 0f the nerve tissue. It cun be
suspected that these putients may ben.ve siailurly to brain

damaged putients on the Bellevue Scals. DBurgemuster and

Tallmanl® mentioned that numerous features point to an
organic busils for this impuirment. There 1is u lurge number
of investigetions cerried out with the latter group, but
only the results of u« few importunt ones will be compured
with this investigation,

3) Multiple sclerotics show & significaunt degree
of mental deterioration. On the busis of whut other
investigators have found, it is ussumed that our subjects

will perform poorly on the so~culled "Don't Hold Test".

15 David Weohisler, The Meusurement of aault

Intelligenzg, Baltimore, The Williams & ..ilkins Co,,
4, D. .

16 Diers, Qp. eit., p. 70l.
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In this chapter, the problem of research was
desoribed and discussed in its various pheses. A4 definition
was given for the disease multiple sclerosis. The discussion
on the importance of psychologiocal examination was backed
by a few references from previous investigators., also,

& oovering of the literature on this problem showed the
paucity of experimentation in this field of endeavour.
Lastly the hypotheses on which the problem is based were
presented and disoussed.



CHAPTER II
EXPERIMENTAL DESIGN

In the first chapter, the atatement of the
problem has been introduced and discussed. This
second chapter, first, desoribes the multiple
sclerosis population. Then, this is followed by a
description of the methods used in the study of
aaéﬁqof the thres hypotheses.

1. The population.

The populatlion used in this Investigation
consisted of slxteen patlents dlagnosed by neuro-
logists as multiple sclerotics. Kxcept for one
individual confined to bed, the members of the
group belong to the Ottawa Chapter of the Multiple
Solerosis Soclety.

A relatively small group was avallable
because it was planned to test only patients who
were as close as possible to normalcy; l.e, patients
in whom the degree of tremor would not influence
the quantitative results of the performance aspect

of the Wechsler-Bellevus teat. Patients were

chosen who were mild and moderate cases of multiple



EXPERIMENTAL DESIGH 13

sclerosis or who happened to be hetween the relapses
or remisasions of thelr disease. The results of an
investigation have revealed that there was a
significant difference batween mild and moderate
cagses of multiple sclerotics on the one hand and
severe cases on the other handg. Some patients are
gainfully employed while others are engaged in
housework.

A further limitation was introduced: the
investigator checked by personal tsestimony, to
datermine whether or not there were defects of sight
and sudition before administering the test.

Some of the characteristics of the sample
are found in Table I. Here, six male patients were
in the age range from thirty to fifty years with a
mean ago of thirty-six. Thelr educational achievement
ranged from grade eight to third year college, with
a mean of grade eleven for the group. Thelr Wechsler
full scale 1intelligence quotient ranged from the dull
normal to the bright normal classifications, with a
mean I.Q. of 108,

2. R.T.C. Pratt, An Investigation of the
Psychlatric Aspects of Disseminated Sclerosis, in
e Journal of Neurology Neurosurgery and Psychiatry,
Volésgi {new series), No. 4, issue of November 1951,
Pe .
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TL&BL.BI 3:.*

Distribution of Sixteen Multiple Sclerot ic
Patients on the Basis of .ge, sducution and Viechsler ...

e e e s bt ———
gex N Ag8 School Grudes weshsler I¢.
Hange Meen Range  Meun hange Mean
M 6 30=-50 26 8=156 11 88=115 108

F 10  26-56 37 w16 10 76-115 99
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The ten femsale sclerotics were in the sge
range from twenty-six to fifty-six, with a mean of
thirty-seven ysars. Their aducational achlevement
ranged from grade two to the bachelor of arts degree,
with a mesn of grade ten. Thelr Wechsler full acale
intelligence quotlients ranged Irom the borderline to
the bright normal classifications, with a mean I.Q.
of ninety-nine,

Table 1II shows the distribution of Wechsler
Full Scale Intelligence Quotlents. It will be noted
that no subjects are found above the bright normal
group and only one low-scoring individual is found
at in the borderline group. The greatest number of
patients obtained I.Q. scores in the average and bright
normal groups.

A summary as to the culturo-~environmental
factors 1s as follows: all are residents of the city
of Ottawsa, and they have lived all or the major portion
of their l1ife here. PFour patients are living in an
invalild home. Bvery patient was aware of the nature
of his illness and all had had the opportunity of

meeting other sclerotics.
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TABLE II.~
Distribution of Full Scale Intelligence Quotients.

Clazeifications Ra??a.of N;??fﬁngﬁ
Very Superior 128+ 0
Superior 120~127 0
Bright-normal 111-119 5
Avereage 91-110 8
Dull=normal 80-90 2
Borderline 66-79 1
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All subjects are Bnglish speaking or
predominantly BEnglish speaking. Hslf the group are
of Anglo-Saxon descent while four subjects are of
Irish, two of Scottish, one each of French and Jewish
origins.

The psychotechnician had the full cooperation
of 8ll testees. None objected to the test and all
patients wanted to contribute to the further knowledge
of their illness. It can be also mentloned that none
of the subjects showed any signs of either sutonia

or of euphoria,
2. The method.

a) Administration of the ten subtests.--
The instrument used in this investigation was the

Wechsler«Bellevue Intelllgence Scale Form I. It was

primarlly selacted because it 1s well sulted to study
the nature of mental deterioration in organic diseases.
Above all 1t has the advantage of being an individual
test whereby clinical data may be gathered during the

testing situation.
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mxperience with the Hellevue-Wechsler test used
over & period of eight yeurs ut the Boston Psycho-
pethic Hospital, leads us to believe that is it w
superior test because it ocun be sdministered with
relative euse, it hus been stendwrdized on adults
over a wide age range, it hus the Llexibility of a
point scale with possiblility of direct compurison of
performunce on vuarious teet ltems; and also bL.cause
it taps a wide range of functions and elicits duta
of considerable vslue and interest to the clinicien.
In the proup of cuses charucterized by the term
"brain damage”, this test{ would seem to be_of speciul
value for both diugnosis wnd investicationa.

For this study only ten subtests of tne scule

were submitted to the group of sclerotics. The Vooubulary

subtest wus omitted becuuse there were neither new noras,

nor any adaptution of it for our uarea. Only one subtest

wag slightly sdupted for the Ottawe populstion end the
surrounding distriet. a«lthough, no new norms were
established, the adapted test has been used st tae Vocutional
Guidance Center of the University of Ottawa.

The Information subtest wus the only one Lo be

substantliully chunsreds The followins: guestions were
modified: <(uestion I; "™Who is the President of the

United States™? question £; "Who was President Lefore nim"?

3 Goldman, ih.l. Crecnblety und L.P. Goon, Use of
the Bellevue~Wechsler Scale in Clinicul Psyoaiatry, in the
Journal of Nervous cnd Mental Discuse, vol. 104, lo &,
Taste Of August 1946, p. L7B.
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Question 93 "How tall is the average American woman"?
Question 16; "What 1s the population of the United States"?
Question 16; "When is Washington's birthday"? The
corresponding subastituted questions were as follows:
"Who is the Canadian Prime Minister"? "Who was Prime
Minieter before him"? "How tall is the average Canadian
woman"? "What is the population of Canada"? "When is
Vietoria Day"? The other subtests were left intact.

b) 8tudy of the first hypothesis.-- The first
psychodiagnostic theory in mental testing described here
was one advanced by David Wechslers. By his method, a
psychometric pattern for the multiple sclerotic group
¢ould be obtained when the mean score of both the Verbal

and the Performance subtests were used as & bassgsis for

the computation of the deviations for each subtest scors.
The problem that arose at this point, was the

establishment of what constitutes a significant

variant score. Although, no tablgs of norms were

eatablished for different clinical ‘entities, Wechsler

suggests that sufficlent approximations may be had by the

following rule of thumb. For total scores on the full

5 Wschsler', Dt’ OEO citn’ p- 146"1670
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soale lying within 80 - 110, a significunt devietion wes
roughly obtuined by dividing the meun subtest score by four.
The general ¢linicel problem of test putterning
consiats of esteblishing associations between partioculur
test score divergencies and specific cliniocal entities. The
method that Wechsler has found most adaptuble for clinmlcul
use 42 that of "counting" or integrating signs. He defines
a "sien”" or symptom 48 & significantly low subtest scgore
which has been found to be charscteristic of, or associuted
with, & particulur type of mental disorder or dysfumction.
For the populstion in the normel 1.4. reaage, ovunting
deviutions in terme of weignhted scores, Wechsler used the

symbols in the following way: 4

A deviution of 15 to 2.5 units ubove tiie meun

subtest score hus this sign: 4
A deviution of 3 or more unitr above the mean

subtest score huas this sivn: +4
A deviatlon of 1,06, t0 &40 wnlts below the mean

subtest score hus thils signs -
A devistion of 3 Or more units below the mean

subtest score hues this sign: R
A deviustion of $1.5 Lo -1.5 from the mean

subtest mcors huas this sign: 0

4 Id. ibvid., p. 153.
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In line with our firest hypotheses the results of
the s¢lerotic populetion were Btudied and were subjected
to stutistical computationsy.

The stetistical procedures used were the ssme
$hroughout and can be presented in o few purugraphns. Lince
the srithmetical mcan is genereally the most widely used
descriptive index for central tendencies, it wus used as w
basis for our conmpututions.

In order to ensure thut observed differences wre
not merely a reflection of chence fluctuation due to
sampling error all differences were tested for stutisticel
significance, In other words, our results must be tested
in order to determine if the decree of propabillty of a
certain result occuring would sllow for the deduoction of
valid conclusions,

Since soecinl zeiences (psyochologicul wnd others)
face greater difficulties in obtaining a perfect seumple,
we muct compensate this by using more rigour in the
selection of & level of probability; although the 1% level
of confidence is usually sdvoceted®, the 5% level will be

toleruted at times in this study.

5 Guinn Mo Nemur, Psyochological Stitistics,
New York, wiley and Sons, lu4y, p. GI.




EXPERIMENTAL DESIGN &8

Since the population used in this study is
rather smell, we will use the oritical ratio "t" to
determine the degree of probubility between mean

differences, thus utilizing table E of Paychologiosal

Statistics®,
The formules used here are those given by meny

authors, The CR "t" is obtained like the usual CR:
gﬂ s My-Mg
Dy L™
The denominator of this rutio is obtuined by

this formula:

%, = 5

the My and My of these formules are the two meuns the
difference of which we must establish the significance.
"$* differs from & CR in that;
nsg N~1
is used rather than H.
The *t" ratios found here, huve been treated after

the manner elsborated by Mc Nemar’.

¢ JXId, ibid., p. 358,
7 1d ibidu. Pe 71 - 78,
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To meke this study more complete & ocombinstion of
Weehsler's and Allen's methods will be used. Thus,
Weochsler's rules of thumb wlll be applied but the devia-

tions or "signs™ will be computed from the mean Informetion

subtest score only. Wechsler's "signa" will be used in
order to estaeblish a pattern for multiple sclerosis patients.
Bven though Wechsler's method has beén more exten=-
alvely used than allen's, the relative merits of the two
methods have not been investiguated. allen claimed thet the

subtests of Information, Comprehension end Voocubulary were

least susceptible to deterioration due to brein dsmege in
the individual?.

Agein it will be helpful to check the resulte
obtained with the “sign" method, by using statistical
devices for computing significant defferences between
the deviating subtests., The oritical rutio "t" is ounne
more useful for this purpose,

Ultimately, the two patterns obtained by means o
these two methods will be compared uand followed by a

disousaion,

7 Allen R.M., The Test Performance of the Brain
Injgﬁed, in the Journsl of Clinical Psyohology, Vol. 3,
0.

, issue of Ju 47y Do S20a
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Our results will be compa®ed to the only other
Weghsler-Belleviue pattern established for multiple
soleroties. Thie pattern was found by Diers and Brown®
using Wechsler's method. The compurisons with their
data will be limited, because they have presented their
article in a very compuct style, wrd with little detuil,

The lust scotion treating witnh the first hypothesis
will include & brief discussion on the qualitetive uspect
of mental testing.

o) 8tudy of the second hypothesis.-- 'he second
hypothesis proposed is that the pattern of multiple
seclerotics resembles that obtuined from subjects with
organie pathology. The psychologicul literature contuains
numerous studies done on brain uumeged petients, und us
a ¢onsequence, maeny methods were origincted and developed

with the Wechsler-Bellevue.

Wechsler has estublisned e puttern for uis group
of organio putientag. The pattern obtained for our
selerotic populution b, means of his wethod or "signs"

will be compared to his duta on organic ceses.

8 Diers and Brown, op. ¢it., p. 762.
9 v"eohsler' Dl’ OEQ oitl, p. 1500
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A teble will present the frequency of appesarance
of ormanic "signs" found in each multiple sclerotie
individuel. another tuble will indicute the frequency
and nercentuge of appearance of o ganic¢ "si ns" in each
subtest, and this will be compeared to the Lindings of
Diers and BrownlO,

Wachaler's orxgenic pattern is as follows:

Information (Inf.) +
Comprehension {(Comp.) +
Digit Span én. S5pan) -
arithmetic (arith.) -
Similarities (Bim.) -
Voeabulary ++
Pioture iarrangement ép.a.) 0
Picture Completion (P.C.) 0

Block Design {(B.D.) -~ %0 0
Object sssembly (C.a.) 0 10 ==
Dirit Symbol (D. Symb.) -—

Verbal I.Q. higher than Performance I.( ., (V.F.)
Secondly, our multiple sclerotic group will be
compared to aAllen's organic putternll. «8 mentioned

before, only the Information subtest zero point for the

computeation of deviastions will be used. Once more, tnet
frequency of organio "signs" will be estimated in ecuch

case and in euach subtest.

10 Diers and Brown, Op. git., p. 764.
11 Allen, Ops 8iT., Ps 2:7.
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Allent's organic pattern, for patients with brain

injuries, trenslated into Weehsler's symbols is as follows:

Comprehension Q
DPigit Span -
arithmetic -
Similurities -

Ploture arrangement -~
Pieture Completion =

Object assembly -
Block Design --
Dizit Symbol --

Verbel I.(. higher than Performunce I.Q.
smong the many investigators in psycinodisgnostic
testing, some helleved thut & more refined mctuod then
scattergrams gave results which were more disoriminsting

end more reliable,

13 which consisis

One of these wus Hewson's method
of the manipuletion of combinetions of scores in vurious
vays 80 u8 to yleld ratios. OShe has formuluted ratios in
an attempt to find evidence of psyehologlicel impairment
in types of head injuries othur thai the conoussive type,
and in other kinds of c¢erebral puthologies. Tnese ratios
were established upon the observations of devietion
tendencies of the welcrnted scores of the individusl test
items above and below the putient's avervye welgiited soore,
Ten ratios were devised after ouservution of trends in

different types of brain patholopies. Tiue interpretation

of a single deviant quotient depends to souc extent upon

13 Hewson, op. cit., p. lbl.
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the pattern expressed by the combinetion of &«ll the
ratios. Depending on the glze of the resulting index

the performance of the individuyal may be ¢lessified in
a’‘manner similer 0 brain patﬁalogy cases, psychoneurotics

{enxiety types), or %o normsls.

The retios thus formulated by Hewson ure us followsl4s

Formulas Range of signifiocunce by caetegory:
Psyehoneurosis Normal Organio

0~ .6 7 =1l 1.3 ¢

I P.A, 4 PG
SF{ih.¥ D.5ymb. |
I1:Inf. 4 Conmp. 0 -~ 1.7 1le8 =~ &9 3.0 ¢+
aArithmetio
I1I %nfg 4 Qﬂmgg Q0 = .9 1.0 ~ 1u6 1.7 ¢
o [3 n » mh.
IV nf 4 ¥ 0 - .8 .9 - 105 106 +
éuﬂ’o{«" Eogﬁéc
v Ini'é 4 QO%. Q =~ 1.7 leB =34 2.5 +
yuho

VI T, C 'y 0~ .5 6 ~ 1oy 1.1 +
a3péan 'Y «Symb .,

VIiI nESRQn % DySymb, 1.1 ¢4 W6 =10 0 = .5
Sin. «De
vIII 9 » % P.Ae 0 - 1.9 1.6 ~2.,9 d.0 4

- This study did not reguire the use of ratios IX and X,

14 1Ibid., p. 181,
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To interpret the datu, Hewson has ceveloped &
summery diagnostic judgement (J) whion reveals the
deviution pattern from ratios I turough VIII. The
probability of abnormal intellectusl functioning because
of & cerebrul pathology, either siructursl or physio-
logleal, is indicsted by & black "J".

The rulesi® for determining "J" for psychoneurosis,
organic, and "normal" are described below:

Psycuoneurosis;

(1) The psychoneurosis sign is the only deviant rutio
between I and VIII, except if the only psychoncurotioc
sign occurs in rutios II, V or VIII, or on combinction
of these ratios then;"J" to normal.

(2) the only organic diugnosis is number II; the
paychoneurotic ratios muy or may not be present;

(3) the retio I and IX are the only orgenic signs and

the Diglt Symbol score is below the mean of the
subtests;

Normal:

1) 4ll the ratios from I %0 VIII are "uormal%;

2) the only deviunt ratio between I and VIII is a
psychoneurotic si;n on ratio II, V, VIII or any
sombinations of these.

e
ey

Organio:

(1) Ratio I is orpanic and Digit Symbol score is
below own average soore;

(2) any other rutio from I through VIIXI is orgenic
unless the only orraniec sign is on ratie II;
then "J" ia paychoneurotic, the presence of
psychoneurotic signs does not contrudict the
T {f conditions meet requirements in these

two rules.

15 Hewson, Op. eit., p. 1l65.
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The severity and extent of the intellectual
weakness or deteriorstion are expected by the number
of organic ratios which contribute to the bleck "J".

d) Study of the third hypoih esis.=~ The third
hypothesis of this experiment 1s that multiple solerosis
patients will show a significant degree of mental
aateriaration.

Since these putients suffer from a neurological
disease wiﬁp an orgunic besis, it is logical to expeot
that they behave like the usual organic brain damaged
fndividuals that is, in showing mental deteriorution.

The two methods utilized to determine the degree
of deterioration ure Wechsler's Mental Deterioration
Index1® and Allen's Mentel Deterioration Index:?. These
methods assumed that some subtests of the Weplsl er~
Bellevue Scale are more resistant than others to organioc

mental deterioration.

\

16 Wechsler, D. Op. oit., p. 54 ~ 69,

17 Allen, R.M., A Note on the Use of the
Weehsler-Bellevue Scale Mental Deterioration Index Viith

Buin Tajured Pavlents, fn J. Of Clinleal Payoholoay,
o1, 4, Wo. 1, issue of January 1948, p. GB.
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Acoordins to Weochsler, the subtests of Vocubulary
or Comprehension, Object ussembly, Pioture Complction

and Information ure "Hold Tests” whloh means thal they

are more resistant to mental deterioration duc to uge
and due to organic defects of the brain thun the "Don't
Hold Tests®™ thut consist of the following subtests:
Digit Spen, srithmetie, Digit Symbol, Bloeck Design und

Similarities,

In obtaining the mental detverioration index, it
is necessary to substitute the respective subtests scores
in the following formula:

Hold Tests - Don't Hold Teats x 100= 4 deteriorution
Hold Tests losa.

Aecording to this technique, & significunt mental
deterioration in a pathologlical sense is defined as
"possible deterioration”" and as "definite deterioration”
when there are respectiively ten percent and twenty percent
losses more than that which would be wocounted for by the
normal decline with ure., allowance for normal deteriorution
loss uttrituteble to decline with wre will be tuken into
oonzideration (7egheler, Table II, p. €6},

The seéond m:thod to be used in computing mental

deterioration due to organic impairment is that of wllen.
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On a purely statistical basia, he suggestis &
deterioration quotient bused on the sume formula us
Wechsler's, except that Allen's "Hold Testa™ and "Dont't
Hold Teats™ are slightly modified. The subtestis

ingluded in the "Hold Tests™ are Informution and Com=-

prehensi¢n., The "Don't Hold Tests" consist of Digit
Span and Digit Symbol. The resulting welghved scores

of aporoximetely five polnts or more show significunt
mental deterioration.

Fortunately, the psycholoricul literature
offers a critique on the value of these mental deterio-
rati;n indices.

Blakela reports that seventy-four perccnt of
his sample are well olassified us elther having un
organio busis or not when VWechsler's formula is used,
while Allent's method elussified only thirty~four

peraent correctly.

18 Bleke, R.R. and B.S, McCarthy, A4 Comparuative
Evaluation of the Bellevue~Feghsler Mentul Deteriorction
Tndex Distributions of sllen's Hrain injured Pabients and

of Wermal Subjects, in g, Of Clinlcal DPsyohology, VOl. 4,
0. 4, lasue o otober 1940, pe 417.
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In another report, Bogeralg concludes that
Weohsler's Mental Deteriorution Index distinguishes
normals from abnormals (organics) on & three to one
ratio, while usllen's Index distinruishes on a Iwo to
one basis. Their results and those of Bluke end
McCarthy indicate that the sllen's index is somewhut
less discriminative then the vechsler li.Del. s0 far
&8 normal subjects are concerned.

In a recent article by Gutmen®®, 1t is
concluded that the Hewson formula seems to be a
better method for diegnosis then Weohsler's Index
in thaet It yielded & sixty percent discriminution
compured with a forty-~ihree peroent discriminstion

for Wechsler's,

19 Rogers, Leswrence 8., a Note on allen's
Index of Deterioration, in Journul of Clinical
Peychology, Vol. 6, No., &, issue 0f =pril 1950,
)+ 202,

20 Gutmen, Brigette, The applicution of the
W-B. scale in the Diagnosis of Organic Brein Disorders,
in Journel of Cliniceal Psycnology, Vole. 6, 1i0. &, 1scue
of Apr 850, pe 1Yo =~ I%ﬁ.
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This chapter has described nateriuls and tools
used in this experiment.

In the description of the populatlon, the
fuctors of apge, sex, intelligence, educciional level,
recial origin and the degree of cooperativeness were
teken into consideration.

Reasons for selecting the Wechsler-3ellevue

Seele and ressons for its modifications to suit our
purposes were given.

Finally, the mothods to be utilized in testing
the three hypotheses were explained and a c¢ritique of

these methods was lntroduced whenever possible,



CHAPTaR 111
THEZ MULTIPL. SCLuLit0SIS PuTlThinN

In Chapter II, the population and the instruments
of researoch were deseribed, then the methods utilized
for either rejecting or for accepting the hypotheses were
elso presented.,

This chapter will report on the testing of the
first hypothesis; namely, thut multiple sclerotics conform
t0 & gommon patiern on the Weehsler-~bellevue scule., It is
expected that all patients will show the sume impairments
in some or on all their mental wbilities, It 18 wssumed

thut the Wiechsler-Bellevue meusures different mental

abilities at the same level of functioning.

In order to check this first hypothesis, mewsures
of central tendencies will be presented, followed by &
description of the dispersion of the subtest sround vurious
peints of reference. The points of reference used in this
study will be the mean score of the subtests and the

Informution subtest score. Then, our results will be

compuaryed to those obtuined by lLiers and Brownl.

1 W.C. Diers and C.C. Brown, Psychometric Putterns

Asgooiated With Multiple Sclerosis; lLiechsler-Bellevue
?agterns. in Archives of Neurology wld FSyChiatIy, VOl. U3,

0. 5, 1Ssue Of Mey 19580, D. 760=765.,
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1. Description of Results.

Before conducting an enalysis of the different
patterns obtained by multiple sclerotics, it is appro~
priate to have a reneral piloture of the intelligence
quotients of the group as & whole.

in Teble III, the raense, the mean and the sigma
of the intellirence quotient results of the sixteen
multiple sclerotics are presented. These results for
the whole group shov ed that they performed best in the
verbal aspect of the soale. In the total scale, the
results of the group clussilfied the paticnts from the
borderline intelligence to the bright-normsl, with a
mean of average intelligence., The Verbal und the
Performance quotients renged from borderline to superior
intelligence, with & mean of &veruge intelli-ence., The
largest sigma was in the Performance scale und the lowest
sigma in the totsl scale,

Table IV presents the ranve, the mean and the
sigma of each subtest for the total mroup of sclerotics.
The widest runce in welghted score results occurred in

the Arithmetic subtest, with o fifteen unit spread, while

the smallest runge spresd of eloht units wus obtuined in

the Digit Symbol subtest.
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Range, Mean and Sigme of I(. Resultis of a
Group of Multiple Selerotics on the WechBler-Bellevue
Intelligzence Scales (N.l68).

Verbal Scsale 71-120 104 .5 1709
Perfornaence Scale 77=122 48,185 14.016
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T&ELE Iv. -

Range, !Mean and Sigme of Weighted Scores LKesults
of Dach Subtest in a Group of Multiple Soclerotics (N.16).

P e e e e e e e o
Subtesis Hange Mean Sigma
Information 2=14 11.0 78
Comprehension 5=16 11.27 2.l
Digit Span L=l 6.73 ~e62
Arithmetio 1-16 Y40 397
Similerities 6=10 10.8 .87
Picture arrengement 4-l4 8,87 <eDD
Pleture Completion &=15 933 $a75
Block Design 4=13 8946 <e75
Object assembly 0-12 8.8 4,07
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The group obtained 1ts lowest mean score on the
Digit Symbol sublest, while the highest meun weigited

soore vwes obtained on the Comprehension subtest.

The Plsture arrangement subtest hud the lowest

veriability, while the Object sssembly subtest hud the

highest sigma value.

These duta enubled us to dreaw up « VWechsler
profile of the group considered us & whole. Figure 1l
represents this profile of our multiple solerotics.

At the top of Figure 1, the vertical columns
are ldentified by the subtest titles. On the left heand
side of the 1llustrution, the equivalent weighted scores
ere disposed Ifrom tup to bottom in arder that these may
give a common basis for compuring subte;t sgores. In the
vertical columns under cach subtest, the results obteined
are in terms of raw scores, but those cun be casily
converted into weighted scores by means of the equivalent
weighted score columns located at the extreme left aund
right hand sides,

The mean score of the ten subte:ts for the group
was found to be 0.1, Remembering this, a visual inspection

of Figure 1 revesals that the most impaired subtests are

those of Digit Symbol, Digit Spen, Block Design, Objeot
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TABLE OF WEIGHTED SCORESt
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Figure 1, Pasychometric Profile of the Hultiple
Solerotic Group in Terms of weicited Soore Units.

Vechgler-Bellevue Intellirence Socale for udoleg-
0ents und Adulis liecord rora 1, New York,
Paychologioal Corporution, 1947.




THE MULTIPLE SCL.1.0SIS PaTTLRN 40

assembly, Plcture axren-em.at wnd arithmetic which

deviuste nesutlsely from the mewn subtest. The sub-

tests of Comprehension, Informution, Similerities and

Plcture Compl.tion deviwste positively. These ceviuting

subtests were presented in the order of greutest to

least deviations. This configuristionel pattern indicates
only that% our scelerotics have produced an unusual group
profile., The significance of the deviating subtests

muat be estublished in order to arrive at the psycho-

meirie pattern sourit.
<« The Mean Score Patlern.

Wechsler's method of obtuinin- & pattern is bused
on the deviation of the various subtests from the mean
score of those subtests, The rules that govern the use
of this method were glven in Chapter II.

Table V presents the pattern obuained when
Wechsler's method of "slgns" was applicd. In this illus-
tretion thure ure four columns. The subtest scores represent
the mean weighted scores obtained by the wnole group of
sclerot ios on eaoh subtest. These are followed b, the
deviations of the mean welighted scores for cach subtest

from the weighted mean score of v.l. In the extreme risht
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T&BLE V [

The Multiple Selerosis Pattern Based on the
Deviations From the Hean Subtest 3core of L.l.

Subtests Subtests scores Devictions "Sigus”
Information 11.0 l.9 +
Comprehension 11.87 2.27 4 1o ++
Digit Span 6.73 -2437 - {0 ==
Arithmetic U0 -0.1 0
Similarities 10.8 1.8 +
Picture srranzement 807 ~Q.,23 0
Piocture Completion J«33 Ued 0
Block Design 8446 ~0.63 0
Object ussembly 8.8 -Q0.3 0
Digit Symbol 6453 - o7 - (0 =

VerbalyPerformance .1 0
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hand column, the "signs” are estublished to show the
significant deviution of each subtest in the Viechsler
scale as applied to the Multiple Sclerotic group.

In assigning the symbols we huve used the pro-
cedures described by V.echsler to & subject who falls in
the normal range of the genersl populétion. This wus done
becuuse the mean intelligence quotient of our group was
found to be 102.37.

The pattern reveuled thut significant positive

deviaetions were found in subtests for Information,

Comprehension and Similarities. The significant neguiive

deviations were obtuined in the subtesis for Digit Symbol

end Digit Span.

Since Weochsler's concept of significunce re¢sts on
an arbitrary decision, the question muy be usked whether
these c¢linicelly significunt deviations ure in fact stutis-
tically significant. Tible VI presents the data used in
attempting to unswer this question.

This Teble includes the mujor steps in the stutis-
tioal procedures we heve used to estublish the significunt
difference between euch mean subtest and the mean of the
total ten subtests of the scale. The st .tisticel difference
between the correluted means of each subtest with the whole

test wus utilized.
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T4BLE VI.=

Significunt Positive or Negutive Deviation of naoh
Subtest from the Total Mean Subtest Lelghted Soore (J.l).

e e e T
Syatistics  Inf. Comp, LeSpan aritn, wimil.
N 16 16 16 16 16
M- 11 11.27 6.73 9.0 10.8
My 9.1 9.1 Pel 9.1 9el
Oyt 0.72 0.0l Jeb77 1.03 0.743
Mp 1.96 2,286  -2,387 0.36 1.693
obM 0.387 0.41 0.586 V.87 0.489
t 5.068* 5.438% =4,212% Vedld 3.458%

Statistios Pictearr., P.U. Bl.D. Objeue D.Symb.
N 6 . . 16 16 16 16

8,87 9433 G447 B.8 . 6.53

My gal 9.1 9.1 9.1 9.1
Oy 066 Va7l Ue711 105 | 0408
My -0.76 UeD47  =U.0L3 -0 44 -&,573
Ghm 0.643 0266 Ved95 0.802 Vedls
t ~1.181 1.494 =1.32 ~4el79* =6,162*

*t: 0,01 level of probebility; ~.u47
*¥ELs 0405 level of probubility; £.131
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The symbol (N) represents the constwnt number of
sixteen multiple sclerotics. The symbol (M) is the mean
subtest score of each msan score obtained by the group on
each subtest. The symbol (M) is the mcan score of all the
subtests., The sumbol {QE) is the standurd error of each
mean subtest score. The symbol (Mp) is the stutistical
difference between the meun of cach subtcst score with the
mean score of the ten subtcsts. The symbol (Obu) is the
standerd error of the differwnce between euch meun subtest
sgore with the mesn subtest score of the ten subtests. The
symbol (t) is the oritical ratio used for smuall samples
(below 30 ocuses) in order to determine the significant
difference between euch subtest mean score and the total
ten subtests' score of 9.1 units in weighted score. The
disoriminent ratios of 0,01 and 0,06 levels of probabllity
were taken t0 estimate stutistical significunce of the
differences. Since we are using the "t" technique a "df"
of fifteen units is required. s tuble for the distribution
of "tta" gives the oriticel points as £.947 and .13l res-
pectively at the 0.0l and at the 0.05 levels of probability.
Thet 18, & score value of a "t" above these two numbers will
determine a stutisticel significunce for the difference
between the mean subtest score with any one subtest score,

This difference would be greater in value than would be
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expected from chance at this level of probabiliiy. One
mey not totully reject the possibility of significunce,
but according to chance there appexrs to be no statistical
significance.

The resulis for the whole group found in Tuble VI
indiceted that the following subtests deviuted significantly
from the mean subtest of the whole scule: Digit Span,

Digit Symbol and Object assembly have deviated negatiiv ely,

while the subtests of Information, Comprehension end
Bimilarities heve deviated positively. all these subtests

were found to be significent «t the one percent level of

probability except for Objecot assembly which was signifi-

cant &t the five percent level.

& ocomparison of resulis obiained from these two
methods of establishing psychometric patterns showed that
there was perfeet ugreement ae to signifiownce of

devietions in the following subtests: Digit Spen, Digit

§ym£c1, Information, Comprehensjion und Similarities. From

the resulta of these two techniques, it appcured that the
same muliiple sclerosis patternswere obtuined. .ince the

Objeot assembly was found significent at the five percent

level of probability and did not show any significunce in
Wochsler's method, it eppeared that the five percent level
was not & setvisfactory disori iinutory level for the com-

putetion of deviutions.
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¥We can check the usefulness of the pattern of the
whole population by applying it to each individual multiiple
golerotic pattern. Tuble VII gives the patterns of each
individusl. a4according to the rules in wechsler's theory
of "signs", the significantly necutive and positive deviuting
subtests are indicuted by thelr corresponding "sign". Forx
individusals having an intelligence quotient above or below
80 to 110 we have taken into considerution the rules
Wechsler suggests for computing these "signa"z.

In Table VII the columns are hcaded by the first
letters designuting the ten subtests., In the extreme left
hand column the identifying cuse numbers are written for
each pattern. The right hend column (V:P) indicates the
Wgign" for the Verbal I.Q. is greuter than for the

Performance I.! .

These (V:P) "signs" are obtained from the data of
Teble VIII. “hen the critical rutio "t" is used, no
stutisticul significant difference is found beuween the
Verbal and the Performance I.Qs. for the group. « deviaiion

of ten polnts or more is oounsidered significant.

2 David Vechsler, The Measurement of .dultd
Intellicence, Baltimore, the Viilliams & Wwilkins Co.,
1944, p. 146,
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TaBLE VIi.-

Patterns of Bixteen Multiple Sclerosis Putients
Besed on Wechsler's “"Signs®.

Cuges Subtests -

Inf. Compe DeBBpoe 4T« Bls Pese Pela Bule Ooasse LS. VP
1 0 0 - + 0 - 0 0 0 o
2 4 - o0 0 0 - 4 = 4
3 + $ - + 0+ 4 U 0 - 0
4 + + - - ¥ + 0 0 + - 0
5 0 4+ - 0 Q 0 0 0 Q 0 0
6 0 + 0 - 4 o 0 - + - 0
7 $ + 0 0 4% = - 0 U -- 4
8 + 0 - -~ 0 0 +4 0 0 == 0
9 + + . Q0 - o+ + ' J— -
10 0 + 0 o0 - 0 0 O 0 0 +
11 + Q - 0 0O O - 0 + o ‘0
12 0 0 J +4 + 0 0 - - J +
13 0 ++ - - ¥ ++ 0 - - - 5
14 - 0 == - 4 0 o+ == 3
15 ++ + - M b es ) ee we ow= M
16 #+ 0 0 $ 0 0 0 = e - 4
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ToaBLE VIII. [

The Statistical lignificant DLifference Between the
Verbal and Performance Intelligence (uotients of Sixteen
Multiple Sclerosis Patients.

> - R ——— — ——
Cases Verbal Performance Difference  Full Sceale

I.¢, Idiie in Lt Ls e
1l 117 111 € 11b
2 104 93 11 89
3 113 114 -e 114
4 103 105 - 105
4] 114 1llo -2 115
6 94 85 9 115
7 117 98 19 109
8 107 11l& -5 110
9 107 122 =-1% 115
10 120 104 16 114
11 94 100 -6 90
iz 10c 77 2] JU
13 97 95 2 95
14 71 86 15 76
15 119 88 31 106
16 85 84 11 58
Mean 104.5 39 .4 103

CR "g" 1.7103
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The results summurized in Table IX indicute the
smount of egreement existing between the individual multiple
sclerotic patterns with the generael pattern of the group
which wus obtained by Wechslerts method. Eighty=~oneper-
¢ent of the group obtained ut least helf the number of
sclerotic "eigns" ranging from eight to six. The other
three individusl patterns possessed less than fifty-five
percent of the "signs". Cases number four and five had
patterns closest to the generul puttern.

4n explanution for this discrepuncy was uttespted.
Case number twelve had expressed anxlety trends as revewaled
by Hewson's dissnostic judgment discussed in the following
Chapter. s for cuse fourteen, no expluanction was possible
except thut the petient hud shown some reluctunce to co-
operate during the testing puriod. Lastly, cuse sixteen nad
previously passed sone tYime in & mental hospitel. No
information wus &vallable concerning the nuture of the
mentul illness.

Whether this generul puttern of the multiple sclerotio
group is useful or not depends on many fuctors. une of these
is the fmot that this cuantitutive puttern when interpreted
as such sheds some doubt a8 to its utility in differential
diegnosis. But, one should not forget that more favorable
results might be obtained with a larger population.
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Talll IX.~

The Agreement of Individuul %ultiple Sclerotic
Petterns With the Generul Pattern of the Group Obtained
by VWechsler's Mathod.

Cases Number of &Dproximute

"sisrng" % agreement
1 6 53]
& 4 o4
3 7 64
4 8 73
& 8 73
6 6 55
7 7 64
8 7 64
9 7 64
10 6 05
11 » bd
12 3 &7
13 6 1)
14 4 3
15 6 vd
186 4 36

98
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2., The Informetion .catter Paivtern.

One of asllen's methods of establishing & puttern
is besed on the computction of subtests devieations from

the Informution subtest wel ‘hted score., The rules govern-

ing the use of this method ure the sume 8 those for
Wechsler's method us outlined in Chupter Il.

Table X shows the puttern obialned when allent's
method is apnlied. In ussigning the symbuls, we use
%echsler's method except thut the deviutions wre

calculated from the Information subtest weighted score

of 11.0, rather than the mean of the total subiestis score

of 9.1 units.
This pattern reveuls that the significunt negutive

deviations include those subtests of Di it Spun, Digit

Symbol, Block Desiasn, asrithmetic, Picture arrangenent,

Ploture Completion and QObject assembly. Iloreover, the

two first subtests just mentioned above have vury strong
significance of deviatiouns, und consequently cie ussigned
a double negative sign for each. No significent positive
deviation is found in any subtest. No stitisticul si.ni-
ficuance i3 founu between the ni her Verbel score wou the
Perforuunce score,

The question now arises us {o wa.tilhcl theee

eliniocally significent devi:tions wre in fuct stetisticclly
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TaBLE ko=

The "fultiple Jelerosis Pattern Based on the
Deviations from the Informution 3Bubtest Loore of lLl.0.

Subtests Subtests wcores UlDeviations Signs
Comprehension 1l.47 0.27 Q
Digit Span 6473 -4 eiu7 -
arithmetic Y40 - o0 -
Similarities 10.8 -0.8 v
Picture Arrangement 8.87 -Ce)d -
Pioture Completion D33 -1l.67 ¥
Block Design B.47 -5e03 -
Object assembly et Y 0
Digit Symbol 6.53 -4 .47 -
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significunt, The same statistical procedures shown in
Tuble VI are repeated in Tuble iI.

This cheok shows that the whole rroup indicated
stutistical significunce in the following subtests:
Digit Span, Digit Symbol, Block Design, Picture wirangement,

Arithmetio, Ficture Completion und Objeot usssembly. all

the subtests mentioned wbove deviute si.nificantly at the
one p-.rc¢ent level of probability, except for the subtests

of Object sssembly and of pPicture Completion which wure

gignificant only «t the five percent level of probablility
according to the critical rutio technigue. aguin, no
stetistically significent positive deviuations were obtuined.
When the results of these two techniques for
establishing psychometrio putterns were compured, it was
seen thuat there was no perfect agreenent in all the
significunt subtests of allen's modified method with the
stutistiocally signifiocunt subtesis w«t the one percent
level of probubility. This disugreement lies in the fuot

that the subtests of Plcture Complction and of Object

Assembly were stutistically significent only ut the five

percent level.

Since Viechsler's "si o ns" sgree coupletely with
the one percent discrialnent rutio, they appear to be

better discriminatory points than sllen's a@dified "signs",
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T“BLE XI-“

Significent Positive or Negative Jeviation of

Bach Subtest from the Inrarmation Jubtest heilghted
Score of 11.0.
Statistios Inf. Comp. D.5pe arith. Simil,
N 18 16 16 16 16
M 11,0 11.47 073 9,0 10.75
Ou 0.72 V.81 04677 1.03  U.04
MD 0.367 "4.33 3.13 00266
Gbm 0.642 04664 Va7 0467
t 0418 =6.bzl* «3,04% =0,347
Statiﬁtiﬂs Pih‘ PQCO BeDa Oeire L.Bymb.
N 16 16 18 16 16
M B.87 9.33 8.47 8.8 Gebd
Oy De66 0.71L 0.711 1.06 Vet79
MD 2.3 Le667 2,807 Py 4.6
UbM D653 0648 0,631 1.003 Q755
% «3,53% =2,506%% ,548% ~x 193**=0,09%

* 4 w 0,01 level of probability : L.947

5% £ = 0,05 level of probubility : .,131
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The five percent level of probubility bhas been discurded,

end Plcture Completion and Object assembly subtests wre

glven zero "signs" in Table X.

In Allen's modified method, &8s in Wechsler's
technique, we looked into the usefulness of the second
pattern obteined., Moreover, we attempted to see if the
results of this pattern would either support or reject
the assumptions of the first hypothesis.

Table AII inecludes all the multiple sclerotic
patterns of ecuch individuel., ‘when each of tuese putiuvrns
is compared with the r~eneral pattern found in Tuble 4,
the number and the percentw:-e of .aultiple sclerotic "esigns"
ls determined for caoh individual. These lesulis are
summarized in Table XIII,

Table XIII outlines the resulis obtained by
Allen's modified method us compured to tuose obtuined
by means of Weochsler's method.

The results obtuined from the use of these two
procedures indicate an approximute equality of e¢fficiency
in quantitative diugnosls for the entire multiple sclerotic
populetion. It is noticed thut wceehsler's re thod is
fifty-six pcrcent efficient while sllen's method is fifty-~

three percent efficient.
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TAaBLE £11.-

Patterns of Slxteen Multiple Sclerosis Putients
Based on Allent's Information Subtest Velghted Score of

11.0.

Subtests
Gases Comps DeSpe aXe S1. Peuse PuCe BuDe Qene Debe ViP
1 + - 4 44 0 == 0 W Q 0
2 0 == 0 0 = = e Qg o= +
3 + ==+ 0 % - 0 - 0
4 0 el A | 0 - - 0 - 0
5 ++ -— 0 44 O 0 4 0 0 0
6 0 L I TP 0 == 0
7 4 0 0 44 - - v g .- +
8 0 - == 0 0 4+ 0 0 -- 0
9 $ - - - 3] 0 0 R -
10 4% 0 0 - - 0 0 o +
11 - — - mm ms == - 0 == 0
12 - - 0 0 == - e e - +
13 0 - == 0 I 0
14 - - mm em me ss ee ee .- +
15 + - 4 0 - - = - - +

[
'
L}
1
+

-~ nn o W - -y b - -

[
o
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TasLE XI1I.~

The Number and Percentuge of Multiple Sclerot ic
"Siens" Found in zZach Individusl Patterns with Wwechsler's
and Allen's Modified Methods.

-~

Cases jeohslert's Method slien's Metnod
N ? N A
1 6 54.5 2 20
2 7 7847 8 80
3 K4 45.4 S 20
4 8 7267 ) 510
5] 8 7547 3 30
6 6 4.0 8 80
7 7 b6 3] o0
8 7 6Z.6 5 b0
9 7 63.6 b 50
10 6 4.5 ] 20
T 6 5445 6 60
1z 3 878 4 40
13 6 94.0 6 60
14 4 3643 L ©0
15 6 04 .4 L 60
16 4 3t ed L 60

3igns 28 84
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4. Pattern Comparison - Diers & brown.

Having applied Wechsler's and allen's methods
to our group of selerotics, we will now compare both
the resultant psychometric patterns with the pattern
established recently by Diers and Brownd.

Teble XIV contains all psychometric putterns of
multiple sclerotics found to date, The first pattern
&t the left hand of the Table wes obtained on the besis
of the means of subtests, and the next puttern was

obtained on the busis of the Information subtest scetter.

The pattern of multiple sclerotice obtained by Diers and
Brown was included for comperison. All the stutistical
significance of devieting subtestes were found by the
eritical ratio "t".

Diers and Brown presented a series of ansalyses
of theltr results, but showed too little detuil and only
a bare outline of their work.

When using the mean of subtests s the basis for
the computation of deviations, there were agreements as
to the corresponding levels of probability in both our
patterns when compared with that of Diers in the following

3 W.Ce Diers &and C.C. Brown, Psychometric Patterns
Associated Viith Multiple Sclerosis; Viechsler~Bellevue Patterns,
in irchives of Neurology &nd psyohiatry, vol. 63, No. o,

issue of May 1950, DPe 762.
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WABI‘E XIV -

59

Comparison of Mulsiple Selerotic Patterns by Mesns
of the Critical Ratio "i" When Bused on the Mean Score of
Subtests and the Information Subiest Score With That of

Diers and "Brown.

. Mattar Diers & Brown

Meen Score Informetion Mean Seore
Information 5,063% 1.864
Comprehension 5.458* 0.418 1.6x6
Digit Span -4 ,218% ~6453L* -3.180%
Arithmetic 0.414 ~3.04% 0.05
Similerities 3.458"% -0¢897 1.5
Pict.arrang. -1.,181 ~2.58% ~1.472
Pict.Compl., 1,494 -%.596%* Zeu*
Block Desisn =1.319 -4 543" «Z.108%%
Objeot sssem. =23,179%* -2 193%* =2 057**
Digit Symbol 64162 -5« 09¥ -ue165*

* Less than 1% probebility of veing due t0 chanoce

alone,

*% Less than 5% probability of being due to cheance

alone.
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subtests: Digit Spen, Digzit Symbol end Object assembly.
The Arithmetic and the Ploture arrangenent subiests egreed

in each pastern but showed no significant devietions.
There were no positive significant devieting subtests
in the Diers and Brown pattern, Unlike their results,
we have found no statisticel significance for the subtests

of Blook Design and Pigture Completion, but our subtests

of Information, Comprehension and Similurities were found

statistically significant at the one percent level. There

waa agreement in five subtestr.
We shall now compare our pattern obtained by the

mean Information subtest score taken as point of reference

to that of Diers and Brown. The most obvious resemblance
in both these results is the fact thut all the significantly
deviating subtests ere negative, There is agrcement in the

levels of probability in the following subtests; Digit Span,

Digit Symbol and Objeot assembly. They show significance

in the Pioture Completion subtest at the one percent level

while we show significance of these subtests in the reverse

order, Moreover, we find the subtests of .rithmetic and of

Pioeture Arrangement significant at the one percent level

while Dierse and Brown's pattern does not show any stutis-

$icel significance for these,
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It i3 evident that the subtests of Digit Span

and Digis Symbol ugree im all patterns with regards to
their statistioal significance, their nerative deviations

and their one perocent level of probebility.
Ouxr use of Wechsler's method prevented a totel

sgreement in &ll the patterns for the Object assembly

with regerd to its eign and %o its level of significance,
There are more disagreements in the five patterns
than agreements between subtests. It may be repeated

thet the pattern aoquired with the use of tha Information

subtest score has been found %o be less practical thun the
pattern obtained when the meun of subtests was used as
reference point. Th;a means that there is unow fifty per~
gcent agreement between Diers and Brown and our own pattern
obtained by the mean ¢f subtests.

Those factors contributing to discrepancies &re
beyond the scope of this study. The two multiple sclerosis
populafions were different in sex, ai'e range and soclallza-
tion. Diers & Brown described their group as "t.s groupc
of patients with multiple sclerosis at the Veteruns
Administraetion Hospiteld",

Turning from the quantitutive uspect of testing,
the following oharscteristics of our vroup a&s & whole

were noted.

4 Ibid., p. 760.
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Nearly every patient complained either directly
or indirectly of memory defecis., Wwhen they attempted to
enswer the Information questions, most patients said,
*0h, I knew 1%, but I can't remember”. They persisted in
an effort %o recell & correct answer which they had kaown
in the past e¢nd had siange forzotien, this persisteat effort
was only terminsted when the psychotechniciun went on to
the next question.

In the Performance tests their tenusity to’solve
the problems presented was charscteristics. Toelr menner
of working may be descoribed as slow, steady and sure. In
the easy problems as well us in the difficult onees thelr
rate of speed was constant. They seemed to ¢oncentrste
deeply and nothing seemed to distract their attention
easily.

In epplying %echsler's and asllen's methods of
"sign", we have established & common petltern for our
maltiple sclercsis population. When computing the statis-
tical significance of the deviuting subtests we Jhecked by
means of the coritical ratio "t" and found Wechsler's tech-
nique to be more acceptauble than allen's.,

A check for the usefulness of the multiple sclerosis
pattern wus mude to ocompure individual putterns with the
general pettern, Here aguin wechsler's method proved to be

#8li-htly superior.
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When our pattern was compured to that of Diers
and Brown fifty percent agreemsnt betweeu subtests
resulted.

The individuel patterns when compered with the
general pattern showed a result of fifty-~six percent
of multiple sclerotic "signs" appearing in Wechsler's
teohnique &2 againgt fifty-three appearing in sllent‘s,

YWow that we have esteblished & pattern for
multiple selerotiocs, it is interesting to compare the
pattern for ocur group with patterns for groups cuffer~

ing from organic pathologicul conditions of the brain.



CHAPTER IV
COUPARISOH WITH ORGLHIC PuTTLRNS

In the last ten yeare muoh attention hus been
given to the ssudy of the performence of orgenic brain

pathology patients by meanz of the ¥echsler~bellevue

S¢ale. Singe our second hypothesis assumes that multiple
solerosis putients will behave similurly to organic brain
damege individuals, a comparison of putterns for these
two groups 1is now indicated,

To attein this end our puttern is compared with

gome investigations carried out with the weohsler-bBellevue

Scale, Among others, Wechaler, allen and Hewson huave studied
vhe performance of orgunics wish their respeciive methods

and the resulte of the first two are compured with our data.
1. Comparison with Wechsler's Orgunic Pattern.

First, our multiple sclerotic pattern is compured
with Wechsler's organic pattern. In order to facilitute the
ocomparison of the scleroties to Wecinsler's organic pattern,
it is necessary to convert all the subtest acores into "signs",
Table XV presents VWeohslerts orgenic patiern end our
multiple sclerotic puttern es obtained with Wechsler's

method in terms of "signs".
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TABLE XV .-

Wechaler's Orgunic Brain Disecased Pattern Com=-
pared to Muttar's Multiple Sclerotic Pattera Found by
means of Wechsler's Method.

Subtests Organlioc Selerotic agreement or
"3igna" "gigna" disegreement*
Information + + Y
Comprehension 4 + +
Arithmetic - 0 -
Digit Span - - -
Similarities - + -
Picture arrangement 0 0 +
Pieture Completion 0 0 +
Blook Design - %0 0 0 +
Object Assembly 0 to ~-- 0 +
Digit Symbol - - -

Verbal qreater than
Performance Soore + 0 -

* A%reement indicated by " 4 “.
Disagreement indicated by " - M.
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The column at the extreme right of the tuble indi-
cates elther agreement or dissgreement between iLue “signa®
for eaeh corresponding subtest in the two putterns consi=~
dered,

Comparison of the results showg that there is
agreement in six out of eleven possible comparisons. The

subtests in asreements are as follows: Informution,

Comprehension, Ploture asrrancement, Picture Completion,

Object Assembly, Block Design. It is woth noting that the

amount of deviation in the subtest for Disit Span and in

the subtest for Diglt Symbol is more pronounced in Wechsler's

pattern than in our peattern. Only Similarities, aritshmetic

and Verbel greater than Performance Scoreé show complete dise

agreement.

A partisl explanetion for the discrepancsy in the
t%o paiterns may be accounted for by the fact that oux
population included only mild ana moderste ocuses of multiple
selerosis, This mey sugeest thut & severely impaired sclero-
tic populetion micht give & pattern similar to that of the
organics.,

Table XVI presents the frequency &nd the percentuge
of Weehsler's organlic "signs™ found in the sixfeen inaiviausal
multiple sclerosis patterns. Thelir dally duties ure suown us

being light "L" or ordinary "Or". Light.duty was considered
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T4BLE XVI,~

The Prequency and Percentuge of Orgunic Weohsler
"Signs" Found in Hach Individusl Multiple Sclerotio
Patterns.

———sr
ot

Ciges Frequenoy of Orgenic Ocoupation

Weohsler "asi-ns"
N %
1l b 46 L
2 7 64 or
3 5 46 L
4 7 64
4] 8 73 ox
6 6 80 or
7 6 556 or
8 7 64 or
9 8 73 Or
10 4] 46
11 4 36
12 5] 46 Or
13 & 65 or
14 4 36 L
15 8 73 or
16 6 147 L

o0
~3

Totel
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to bs limited work of a sedentary nature, e.g. limited
routine clerionl duties, Ordinary duty was considered
$0 be any wori usually performed by an individusl with
no physieel handiocap. The sixteen cases guve ninety-
seven organic "signs" out of e possible of 176, thus
giving an average of 6,00 "signs"” per cepita or fifty-
rive percent of the orgunie¢ "signs",

When looking for un explanation for the veriability
in the number of orgenic "signs" in cuch individual, the
investigator assumed that variability wus dependent on the
emount of ﬁhysioml energy spent in the occupution of the
individual. When 5.9 is used &s a oriticul point for
seperation, nine cuses, with the exception of cuse number
twelve who did an ordinary day's work, returned a greater
number of "signs". Seven cuses, with the exception of
two who performed light work, gave & smuller number of
"signa™, Despite & lack of statisticul proof, it uppears
that deviution in these three cuses muy be due to chance
fluctuation,

Diers end Brownl alsc caloulated the frequency of

appearance of orgenic "sizns” in the w.eohsler-bellevue

1 ¥.G. Diers and C.C. Brown, Psychometric Petterns
sociuted With Multiple Sclerosis; wecﬁs§er-BeIIevue rutterns,
% Arohives of Neurology and psyehietyy, Vol (&, Noe &, insue
of WMay 1950, p. 764.
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subtests, In Table XVII thelr results and ours are
presented in frequencies und are compured in percentages.
The comparison reveels that the following subtests wgreed

more or less closely for these two studies: Block Design,

Pleture Arranrement, Digit Symbol end Similarities. On

the whole there is little similerity in results uand this
mey be purtially expleined by the fuct thet the samples

of each study mey be different with respect to the degree
of impairment in the two multiple sclerosis groups. Qur
sample was more heterogeneous than thut of Diers and Brown

which was made up entirely of male veterauns,
2. Comparison LWith asllen's Organic Puttern.

In order to estublish a basis of comparison between
our multiple sclerotic group and sllen's orgunic brain
disease group, it is necessary to cunvert all the subtest
scores into "aigns".

Table XVIII presents allen's organic pattern and our
multiple sclerotic pettern us obtulned with Lechsler's
method in terms of "signs". Deviations are determined on

the basis of Informution subtest score of 11.0. The column

at the extreme right of the table indicutes elther ugreement
or disegreement between the "signs" for euach corresponding

subtest in the two patterns considered.
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TABLE XVII.~-

Frequencles end Percentages of appearance of
Organic "Signs™ in Wechsler-Bellevue Subtests Obteined
by Diers and Brown, and Hattar.

Subtests §g§§§§ Diers & Brown
wx %
Bloek Design 13 8l.2 17 85
Comprehension 12 78 7 35
Object isssembly 11 68.7 18 90
Information 11  ¢e8.7 6 30
Piot, Arrangenment 9 564 10 50
Plet. Completion 9 56.2
Digit Symbol 8 &0 10 50
Arithmetie 7 43.7 1 8
Digit Span 6 37.5 10 50
Verbal Performance® 5 31.2 12 60
Similarities 1l 6.8 1 5

1 Sum of Verbel Subtest greater than sum of
Performance Subtests.
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T4BLE XVIIXI.=-

The Relationship Between Organic "Signs" in
Allen's Orgenioc Brein Disease Clinicel Group and Sclerotic
*Signs" in Mattar's Multiple Sclerosis Group.

Subtests -Organic 8clerotic Asreement::z
"Slgna" "Signs" Disagreement™

Comprehension 4+ 0 -

Arlthmetic 0 - -

Digit Span - - 4

Similarities 0 0 +

Piot.Arrangement - - +

Pict. Completion Q - -

Bloeck Design - - +

Objeot assembly - - +

Digit Symbol - - +

Verbal greater than
Performance Score +4 0 -

*  sgreement in "sign" indicuted by "4",
Disugreement in "sign" indiocated by "-",
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An inspection of the results shows that there is
sgreement in six of ten possible compsrisons., The sub-
tests in agreement eve as follows: Digit Span, Similerities,
Pioture srrangement, Blogk Design, Object assemily end
Digit Symbol. Disagreement in subtests mey be due to the
difference between the two populetions.

Table XIX, presents the frequency and the percent-
age of Allente orgenic "signs” found in the sixteen
individual multiple sclereosis patterns us shown in Table
XIX. The sixteen céses guve eighiy-one organic "signs"
out of & possible 160, thus giving an average of~5.06
"gigns" per capita or fifty-one percent of the orgenic
"gigne”,

Variability ie due to differences of ooccupation”
es indicated earlier in this chepter. Judging from the
data contained in Teble XIX, nine cuses except for case
number eight are well classified. In the "light duty”
olassification three ocuses out of seven did not produce
the expected results. On the whole, twenty-five percent
of the sclerotic group did not produce an organic pattern.

In both procedures cese number sixteen did not
follow the trend of the group, but it murt ve remembered
thet this patient had once spent some time in a mentel
hospital and consequemntly another fuotor might have

influenced his test results.
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TﬁELE XIX.-

7g

The Frequenocy and Percentage of Orgenie
Wechsler ®"Signs™ Found in Hach Individual Multiple
Selerotic Patterns and the (Qgoupation of Bach Patlent.

-
T——

o

Lo

Frequency of Orgenie

b

Cases wechaler "Sirns” . Qecupation
N %
1l & 18 L
2 7 64 or
3 6 55
4 3 a7
5 5 46 or
8 5 46 or
7 6 55 or
8 3 a7 or
9 ] 46 or
10 4 36
11 4 36 L
) 7 64 ox
13 8 46 Oor
14 8 46 L
15 9 82 or
& 5 46 L
Total 81

|
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acoording to theése resulis it appeurs evident
that those multiple sclerosis patients expending the
grentest anount of energy in thelr daily uduties perform
most olosely %0 organic brain damaged patients in the

Weehsler-Bellevue Scale.

3. 4application of Hewson's System.

The two previous sections of this chupter discussed
the data obtained when the multiple solerosis group wus
compured %o two different orgenic putterns. Hewson's system
of ratios will now be @pplied to our dat« in order to find
out the degree of orgenic disability indicated by the per=
formunce of the multiple sclerosis populction on the

Weghsler-Bellevue.

Pable XX presents the computed ratios. The vertsical
columns inolude the cése numbers and the results of the eight
ratios. Hewson hus determined empiricully the critical
points above which the indices were organiocully significeant,
exeept for ratio number seven which 4s significunt below 0.6.

The data shown in Table XX will now be grouped in
Table XXI under the following heudings: Psychoneurosis,
organie, normel and orgenic borderline. The organic border-
line category inocludes the indices of the normal cetegory
which ere one unit from the organic category.

The resulte for the whole group ure aistributed us
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T.hBLE X o=

The Diagnostioc Indices Obteined by Luciu of the
S8ixteen WMultiple Sclerosis Putients by Means of Hewson's
Eir~ht Ratios.

Reatios

Cases 2 3 4 5 6 7 8
1 0.7 1.7% 1.8 1.8 2.5 1.0  0s6 e
8 14l 2.3 1e6 led 343 1.0 0.8 3.0%
3 1l.4% 2.0 1.9% 12  3.7% 0.9 0.7 3,9*%
& 1.5% 2.0* 1.8% 1.3 5.7% 1.0 0.5* B.7%
By 1.8 2.9 2.1% 1.4 2.9 1.2% 0.5% 2.6
6 1.6% 5.0% 1.8% 1.8% 4.0% 1.2* 0.7 3.4%
7 0.9 2.6 Ll 1.7 3.3 1.0 0.8 2.5
8 2.0% 3.6% 1.7% 1.5 4.3% 1.0 0.7 3.8*
9 l.4* 2.9 1,9% 1.5 3.7% 1.0 0.7 3.4%

10 0.9 2.8 1e3  1.6% 2.8 1.0 0.8 2.4

‘11 0.8 2.0 1e6  1ad 2.6 1.0 0.6 ad

12 0.8 1.5%F 1,0 1.1 2,0 0.7 1.3** 1.9

13 2.8% 5.0*  3.3% 1.5 10.0% 1.2*% 0.4* 11.5*

1d  3.7% 8.0%  2.0% 1.3 4.0% 1.0 0.3*% 4,5%

15 0.8 1l.8 2.3 2.F 0.4% Ll.a* 0.6 ¢,0%

18 1.2 1.7%% 1.6 1.6 5.3% 1.0 U.8 4,0

**: Psychoneurotic "sign"
¥: Organic "signs"
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TABLE XXI.~

Summary of Disgnostic "Signs" according to
Category of the Sixteen Multiple Sc¢lerosis Petients on
Eight Hewson Ratios. (Sequel to Teble XX).

Ratios
p 2 3 4 5 6 7 8 Total

PsBychoneurosis Q 3 0 0 Q 0 1 Q 4
Normal 9 7 7 11l 7 12 1l 6 70
Organic 7 6 9 5 9 4 4 L0 54

Organic Borderlinel & & 4 3 0 10 3 0 =24

1l Any "normal" index within one unit of the
Organic category.
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followa: Three percent psychoneurotics, fifty-five percent
normals and forty~two percent organics in the elight rutios,.
Nineteen percent of the group or thirty~-four percent of
normals constitute the organic borderline cutegory. Hewscon
obtained an even one-third distribution for eacn claessifi-
eation. It was noticed that she did not desoribe her
multiple sclerosis population.

Ratios three, five and eight were those that
inocluded the greatest number of organic "signa" far the
group. assuming that our multiple sclerotics were organics
in their performunce, it 1s noticed that ratios one und six
are poor in diegnosing multiple sclerotic performence on

the Wechsler~Bellevue as organic,

The values of ratios two, four and seven uppesar to
be doubtful for diagnosing the orgenic tendencies in our
multiple sclerosis patients,

In Hewson's psattern of multiple sclerotics the
organic "signs" came out more oftén in ratios three, four,
five and eight. Only ratio four did not agree with our
findings. Instead of ratio four it is noticcd that there
are ten organic borderline indices and four orgenic indices,
thus indicating & strong tendency in ratio six to disgnose
organic pathology.

Table XXIXI shows that out of sixteen multiple

sclerotics, thirteen obteained an prgunic "J" which 1is
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Hewson's 3

TaBLE ZXIT.~

Diagnostic Judement (J) for
Each of the Sixteen Hultiple Sclerosis Putients.

Ceses A Remarks
1 Normal
] Organio Due to poor systematic
condition associuted
3 Orgenic with fatigue, etc.
4 Organic
3] Organioc
6 Organic
7 Organic
8 Organic
’9 Organioc
10 Normal
11 Normal
12 Orgaunic Some anxiety trends.
13 Organic
14 Organic
15 Organio
16 Organic
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indicative of cerebral pathology, elther structursl or
physiological in intellectual functioning. according to
rules mentioned in Chapter II, cuses number two end twelve
were found doub$ful because of & poor systematic condition
agsoclated with fatigue that could have been present in
case two, while case twelve had probably some influencing
enxiety trends. These two remurks shown in Table XXII are
in complete apreement with our qualitative observeations and
their csse history. Case number two hed complained of fati-
gue to a member of the executive of the Multiple Sclerosis
Society. Case number twelve was the le ust eager and coop=-
erative of the group to be subjeoted to the test.

An explanetion of ocasezl, 10 and 11l whioh obtained
a normel "J", follows, Two of three female patients were
married and could each afford a servant to help in the
housshold duties thereby obtuining muoch rest. Tne other
patient helped very little at home as her mother assumed
all Rousehold duties. This petient could, therefore, also
rest in the afternoons. Referring back to Tebles AVI and
XIX, it 18 not surprising to find that these cuses are
anong those showing the least number of orgenic "signs®,
It may therefore be assumed that the presence of physical
fatigue may be the most contributing fector towards meking

multiple sclerotics perform simllarly to orgenic brain

damage patients.
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From the results of these three methods we huve
found thet Hewson's was the one which appesared to give
the strongest support to our second hypothesis since it
diagnosed eighty-one percent of the multiple seclerotic
sample as performing similerly to orgunic brain damage
patients.

This chapter has endeavoured to comparse the pere
formence of multiple sclerotic putients with orgeanic brain
damage patients. In compuring our pattern with wechsler's
organic pattern 1t is found that six subtests out of a
possible eleven agree, Fifty-five percent of organic "signs®
appear on the individual petterns of the solerotios, Simi~
larly, & oomparison with allen's modified orgunic pattern
showg five subtests out of a possible ten coineiding, «nd
fifty~-one percent of organic "signs" sappear in the indivi-
dual patterns.

We have included in this study the duta of Diers
and Brown with multiple sclerotics and the results show
slight agreement.

Hewson's ratios have been used for our sample and
our data ocompared with hers in respect of tnirteen multiple
soclerotios. This method appears to be the best. cighty-
one persent of our multiple sclerotios performed similarly

to organic brain damege patients,
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4n interpretation of the results indicates thuat
the anount of orgenic "signs" varies in proportion to

the expenditure of physictl energy.



CHAPTLR V
MENT 4L DETERIORATION OF SCLLLOTIGCS

In Chapter III a psycnometric puttern wus
esteblished for our multiple sclerosis putients. This
pattern was compured in the following chaplber to some
patterns of the organic brein demege pctients. as a
logical follow-up we will eideavour to test the¢ third
hypothesis which ¢luims that multiple sclero.ics show
significunt degrees of mentel deterioretion in the

Wechsler-Bellevue,

In order to test the third hypothesis two purely
quantitative procedures are selected to determine the
degree of meatal deteriorsation of our sample,

The methods used cre VWeohsler's Mental Deterio-
ration Index! and sllen's Meatal Deterioration Index®.
Their formulae are applied to our populution und the
date obtuined is presented in Teble XAIIX.

1 David Weohsler, The Measurement of adult
Intellirence, Baltimore, The Williams & wilKifs GO,
1944, p. 64~66.

2 R.M. allen, 4 Note on the Use of the hweghsler-
Bellevue Jcale Mental Deterioration Index with Brain
njured Patients, in Journel of Clinical Poychology, Vol. 4,
0. 1, 1ssue of Junusry 1948, p. 8.
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TABLE XXIII.~

Pargentuge and Classification of the Wechsler
and Allen Mental Deterioruv¢ion Indices in a Group of
Sixteen Multiple Sclerotlc Patients.

Cases Weohsler's M,D.I, allen's delels
% Glassification # Classificeation

1

1 7.3 No deter. Z8 Def. deter.
2 &7 Def. deter. 38 Dhef. deter.
3 &9 Def. deter. 43 Def. deter.
4 30 Def. deter. 40 Def. deter,
] 26 Def. deter. 48 Def, deter.
& 42 Def. deter. 40 Def. deter,
7 14 Poss, deter. 23 Def. deter,
8 38 Def. deter. 36 Def. deter,
9 16 Poss. deter, 45 Def. deter,
10 13 Poss, deter. 24 Def. deter.
11 9 Ho deter, 31 Def. deter.
12 -2l No deter. 5 No deter.
13 32  Def, deter. 44 Def. deter.
14 36 Def. deter. 39 Dbef. deter,
156 10 Ho deter. 50 Def. deter.

Ko deter, <6 Def. deter.

F
o
o
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In the accumulation of the deatsa, allowunces are
made in each procedure for the normel deoline with age
when using Vieohsler's conelusions®, For the sake of
convenience in comparing the mentsl deteriorution data
from both methods, Table XXIII includes the mental
deterioration indices for euch of the sixteen casesg on
a percentege besis.

Of the thirtye-two ratios obtained thirty-one
cases show some deterioration. Only number twelve was
the exception t¢ the rule when using Vechsler's formule.
This patient was previously mentioned «s having some
anxiety during the testing situation.

Table XXIII shows thut the range for positive
indioccs with Weghslerts formula was from forty=-two to
& low of three percent, while the renge for positive
Allen indices was from forty-eight to a low of five
peroent.

A summery and clusgsification of this duta is
contained in Tuble XXIV. The dute Is olussiflicd and
changed in percventuges to form the following thiee
groups: No mentel deterioration ( = 10); Possible
mental deterioration (1l «20); and Definite mental
deterioration (21 + )4

-

3 David Wechsler, op, oit., p. 66
4 Ibid., D« 66
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TaBLE XXIV.=

Distribution of SBixteen Multiple Solerotics in the
Weehsler and allen Mental Deteriorution Indices Categar ies.

VWechsler's allen's

MeDelo MeDels

%
No Deterjoration 5 31 1 5
Poseible Deterioration 3 19 0 0

Definite Deterioration 8 50 15 94
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According %o Wechsler‘'s method five cuses or
thirty-one percent of the group showed no mental
deterioration and three cases or nincteen percent of
the group showed possidble mentsl deterioration, while
the remeining eight cuases or fifty percent of the :roup
showed definite mental deterioration.

According to allen's method only one cuse showed
no mental deterioration, while the fifteen others showed
definite mental deterioration or ninety-four percent of
the group.

Wechslert's and allen's methods when applied to
our group agreed inasmuch as they both showed signs of
mental impalirment reauléing from the disease, However,
Table XXIV shows that there is not coaplete agreement
within cutegories., The difference in detection esta~
blished by the use of these two methods may result from
a difference in the two methods of enquiry when .wcntul
loss wes calculated. It appears, therefore, that further

statistical ochecks are unnscessary end the third hypo-

thesis mey be accepted.



CONCLUSIONS

The study of the performuance of multiple sclerosis

patients on the Wechsler-Bellevue wwus bused on three

hypotheéses viz., (&) Wultiple solerosis putivnis have &

common pattern on the Wiechsler-Bellevue igale; (b) the

pattern obtuined by multiple sclerosis putients resembles
the pattern obtalined by individuuls who have orgunic bruin
pathology; and {o) multiple sclerotics show u significant
degree of mental deterioration. Conclusions und suggestions
for further research follow.,

Wechsler's method of obtuining the mean score of
the ten subtests wus used in deternining the following

pattern: Digit 3pan and Digit Oymbol show negetive devia-

tion snd the subiests of Information, Comprehenslon und

8imilurities show positive deviction. The remaining

subtests do not fluctuste. Stutistical proccdaures were
used to check significtnce ut the 1% level of the deviating
subteats und asreement was reached in the following sub-~

tests: Digit Span, Diglt Symbol, Informution, Comprehension

and Similarities., '/echsler's method us upplied to our

group, when compuared wish the multiple sclerosis pattern
of Diers and Brown, agreed in five subtests,

Allen's modified Infornaetion scutter pattern wus

used in an sttempt to estublish & pattern for our group but
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was not considered to be 0f the sume efficiency us the
Wechsler method.

A8 only 81% of our group obtained hulf the nule
tiple sclerosis "signs", our first hypothesis must be
acepeted with a degree of caution.

Wechsler's organic puttern, when compured with
our multiple sglerosis puttern, ugreed 1n six of eleven

possible comparisons as follows: Information, Comprehen-

sion, Pleoture sirrangzement, Picture Completion, Object
Assembly and Block Design. The resulis on subtests of

Digit Span and Digit Symbol did not deviate enough to be

considered orguniocally signiflcunt. Fifty~five percent
of Wechsler's orgenlic "signs" were found in the sixteen
individual multiple sclerosis patterns.

4llen's organic puttern, when compuared with our
muitlple solercsis puttern, wgreed in six of ten possible

comparisons as follows: Digit Span, Similarities, Piciure

srrangement, Block Design, Object assenbly and Digit

Symbol. Fifty-one percent of allen’s orguunic "signs" were
found in the sixteen individusal mulviple sclerosis putierns,
Hewson's system of ratiocs has been used for our
semple and our data comperea with hers in respect of
thirteen muitiple sclerosis putients. This method diag-

nosed eighty-one percent of our population as performing
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similarly tc orgenic brein demuge patients.

an interpretetion of the results of the second
hypothesis indicctes thet the number of organic breain
disease "signs™ vuries 1ln proporticn to the vxpenditure
of physiocal energy.

When Weohsler's Mental Deterioration Index wus
anplied, half of multiple sclerosis pctients showed
definite mental deteriorution due to their psychoputho-
losicel condition, while ullen's Index showed that
ninety=-four percent were in that category. The results
indicate that the third hypothesis may be uccepted.

These conclusions indicate that multiple
sclerosis putients behave similurly to orxgunic brain

discase patienis when subjected to the Yechsler-pBellevue

Scale. It i3 suggested thet investigutions should be
carried further in order to deternine if expenditure
of physicul energy might be & pertinent fuoctor in the

dieggnoois of orrsunic bruin diseuse patlienis.
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Case 7:

Case 8:

Case 9:

APPENDIX L
Cese Histories of Multiple Selerotics

Female; Age 44; tnglish; Grede XAIII educutvion;
eleven year illness; light housekeeping duties;
left side slightly parslyzed and slight hand
tremor; predominent use of right hand.

Female; age &7; Irish; Bachelor of srts degree;
five yeur illness; clerical work; no apparent
impeirment; complaeined of fatigue after testing
situation.

Mele; Age B3 Dnglish=Scottlsh; Grede AII
educetion; fourteen year illness; sells muga~-
zine subscription by telephone; use of cune in
walking and slight hand tremor.

Female; 4ge 38; Inglish} Grade VIII educction;
thirteen yeuar illiness; light housekeeping duties;
greater tremor in gait than in hands.

Male; age 30; wnolish; three yeur college
education; five yeur illness; swims every safter-
noon; greateyr sremor in gald than in hunds.

Pemale; age 38; English; Crade XII educstion;
twelve yeur illness; busy housekeeper; some
tremor in gait and hends.

Pemale} age 26; Lnglish; two years hospltul
nursing course; elght yeur illness; chiropruc-
torfs assistant; very slight tremor.

Wale; w-e B0; French; bllingual; Grade VIII;
gix year illness} handy man around the home;
greetey paralysis of right leg then right armj
he was subjected to the same test over u yeur

8g0 .
Yele; sire B0 English; Grede VIII; twelve yeur
iliness; fexrm helper; parilel purulysis of lefd
1“3@&
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Case 10: TFemale; Age 26; Irish; Grade XII; ten yoar
illness; light housekeeping duties; tremor
in geait; slight tremor of hands.

Case 11: JFemule; age 41; English; Grade IX; five yeur
illness; light houseckeeping duties; aiffi-
oculty in welking and slight tremor of hands;
uncooperative and sasily Jdistrubed.

Case 12: Female; sge 28; Jewish; Grade XI; ten year
illness; olerical work; showed sose fatigue
and unocoperation at times,

Cuse 13: Female; age 8563 Irishj Grade VILI; twenty yewr
illnesas; active ocoupetionul theraputic duties
in an invalid homej paralyzed legs; talkutvive
Person.

Cage l4: TFemmle; isge 45; Gernaen and Ycottlish; Grade II;
many yealr 1ll; light occupational tansraputic
duties; parslyzed legs; apathetic and uncoopera=-
tive at times,

Case 15: Male; Age aﬁg Septtish; Grade XII} thirteen yesar
illness; woetive ogcuputional theraputic auties;
paralyzed legs; slight tremor of handus.

Case 16: Male; 4ge 49; Irish; Grade VIII; ten year illness;
bed-ridden petient; paralysis of legs and slight
tremor of huands; petient had once spent time in a
mental hospitel; he has noimal behaviour inm invalid

home.,



APPENDIX B8
Al ABETRAOT OF
A Stu%z of the Performance of Multiple
Selerosls Patients on the Weenslar~ﬁ%lhaVuel

The medioal profession hes long been awuare of the

possibility of change in the mentul motivity of multiple
sclerosis pati.nts, Whet is the nature of this chunge wnd
to what extent does any mental deteriorution in multiple
solerosis patients ocompere with that of orgunic brain
diseash putients?

By the use of the Wechsler-Bellevue Scele and method

guantitative results of sixteen multiple sclerosis patients
were used to establish « pgychometric pattern. Comparison
of the grouv pattern with the sixiteen individual patterns
resulted in fifty-six percent of multiple sclerosis "signs®
apnearing in the paticnts' petterns, The group pattern when
comp.red with that of Diers and Brown for multiple sclerosis
petients returancd & fifty percent wgreement between subtesis.

The pattern of our group of sixteen paticnts agreed
in six out of eleven possible comparisons with Wechsler's
organic pattern.

sllen's organic group was used «5 &« busis for come-

parison with our group and five out of tunm possible subtest

comparisons arreed.

1 M.n. Thesis presented by Jewn=Churles Matter, in
1952, %o the Faculty of arts of the Unlversity of Ottawa,
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Hewson's method of rutios when applied ko our
group of multiple sclerosis putients diugnosed eighty=
one percent as “orgunio™. an interpretetion of resulis
reveals that the number of organic "sirus® veries in
proportion t0 the amount of physicul energy expended by
each petient.

The asolication of Vechsler's MDI results in 8
patients showing aefinite mentel deterioration and three
patients showing possible deterioruation. allents MDI
was more definite in its findinge and snows fifteen out
of sixteen putients with definite mental deterioration
arising from multinle sclerosis.

This study hus established beyond doubt the fuct
that mental deterioration in multiple sclerosis patients
does tuke pluce. The ncture and cxtent of the deteriore~-
tion has not been ueturmined but 1t is considered thut the
amount ofenergy expended by & patient in his daily duties
may influence the speed of mental deteriorution. The study
also discloses, by comparison of tests, thel mental dete-

rioration of multiple sclercsis pztients is similer to thut

of ®rganic brain discase patients in ut lewst L0% of all

patients tested and, in one instance, the percentage of

similarity reaches 94%.

FINIG



