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XJ»±v©i»Qî  of Ottawa m p a r t i a l 
fttlflXJja&xit of the 3?oqL«5̂ «®ants 
fov fkm doipo© of Doetev of 

ImlosopJfi^-

Ayli!»i% Qnftb»«, 1965 

BEST AVAILABLE COPY 



UMI Number: DC53543 

INFORMATION TO USERS 

The quality of this reproduction is dependent upon the quality of the copy 

submitted. Broken or indistinct print, colored or poor quality illustrations 

and photographs, print bleed-through, substandard margins, and improper 

alignment can adversely affect reproduction. 

In the unlikely event that the author did not send a complete manuscript 

and there are missing pages, these will be noted. Also, if unauthorized 

copyright material had to be removed, a note will indicate the deletion. 

® 

UMI 
UMI Microform DC53543 

Copyright 2011 by ProQuest LLC 
All rights reserved. This microform edition is protected against 

unauthorized copying under Title 17, United States Code. 

ProQuest LLC 
789 East Eisenhower Parkway 

P.O. Box 1346 
Ann Arbor, Ml 48106-1346 



k(mtommtmm 

3&o preparation of th i s thes is was directed by Aoola-

tcmt Profsnaor William* Barry, PhJQ.t of the School of PsyohoL-

ogy and Bduoation of the univoraity of Ottawa. ,.t a l l fltagee 

of the t h e s i s . Dr. Barry found the tiia© to discus® problems 

^ftiloh arose. Also acknowledged i s the advic© of Professor 

Lawrence 5P» Dayhas*, I'hJ^., vfoose suggestions wore appreciated. 

Th© writer i s indebted to the Rehabilitation Ins t i tu te 

of Ottana for permitting the reso&roh to be conducted during 

his employment there . The cooperation of th© ( ttawa Clrie , 

Ottawa a«aeral, anc? St , Louis do itentfort Hospitals is aefaaow-

ledged, and special thanks arc >;iven to thn Ir.bo^atory p&v* 

sonml of the Ottawa Civic Hospital, 

Thanks are givon to Reverond Raymond 11, . lievenall, 

C.H.X., Dean of the School of Psychology, for avranflng **» 

loan of a microscope. Other equipment used in th© receareh 

tfas purchased with the assistance of national Health and WHm 

fare grant number IS 05*-13-1'^. 



Gwxaammi INODZO&M 

John P. Cullen was b o m January 21]., 193^, in Janesville, 

Kinnesota. He received the Bachelor of Arts degree in Phil­

osophy from St. Mary's Seminary dolloge, Baltimore, Jiaryland, 

in 1956. Be received the Master of Arts degree in Clinical 

Psychology front ths Catholic University of America, Washington, 

D.C., in 1^60. The title of his thesis was selective Sensiti* 
* mil m i — n i l mm i» —»*mmm*—•» 

zatiom Its Sffeot on the V/ord flheloe of Sxperiramtally Facill. 

tated and gjacpertaentalJy Frustrated Subjects. 



TASK: OP 'joi&mrcu 1 

Sfasqprter pf*G° 

nmtonmJTioiT v i n 

I . - KSVXSf OF EKE LITERAOTPJJ . . . . . . 1 

IT..- r̂ F&REBOTAX, B&5&BJ . « • . . . . . • 3i{. 
1. 37he Physiological Tools ll.;. 
2 . The Psychological fools 23 
3* The Sajspl© Population 33 
k. The JSsthed of the I&per&tsnt 30 
5* She Specific Hypotheses q.l 

H I . - HSSIJI87S ABD EH3CSSSIQH . . . , <!|2 
1. Results hz 
2 . Re l l ah i l i t l e s 63 
3 . Discussion 6£ 

rnjHKART AHD OOSOD0BIOKS 71 

M&wwmpm ?ii. 

Appendix 

1 . EOSURJFBXL COOSSIS 77 

2 . RAW 5ESST SGOKES 79 

3 . m33SmfcSX0Ii3 OF THS PSIQHOIiOGiaAL SCTFS . . . . 8 1 

k+ ABSTRACT OP Re l a 
gyps of t h » B f i g 
W t l o h i f '"oil 

0 tommmmWmM mm* nmumfciM 



LIST OP TABLED 

table page 

I . - Mean Ageacf the Men and demon CYA patients 
u t i l i s ed in th i s study . . . . . . . . . . . . 37 

I I . - Contincency Table and Chi Square for Froquen-
cies of Improved and Hon-Improved Beteat 
Scores on the CPT. toy Stress Type, as derived 
from the Eosinophil Kethod of classifying CVA 
Patientc for 3tress . . . . . k$ 

I I I . - Contingency Table and Chi Souare for Prequon* 
cles of Improved and Hon-improved Rotest 
Scores on the lEKT-A, by Stress Type, cz 
derived frets the Eosinophil Kethod of Class­
ifying CV\ Patients for Stress . . . . . . . . 1|6 

IV.- Contingency Sable and Chi Steaare for Preqirri-
eles of Improved and Non-taproved Hetest 
"cores on the ?fr?-B, by Stress Type, «s 
derived from the Eosinophil Method of class* 
ifyinc C?A Patients for Stress . . . . . . . . kB 

V,- Contingency Table and ?M Square for Proqxien-
cies of Improved and Non-ijaprovecl He tost 
Scores on the CPT, by s t ress Type, o.s drrivor* 
ttm the Diseases of Adaptation Kethod of 
classifying CVA Patients for '"'tr^ss . . . . . 10 

VI.- Contingency Tab!© and Chi Square for 7*roqu«n-
eies of Improved and Hon-improved Hetest 
Scores on the TKT*«A# by Stress Typo, a& 
derived from the Diseases of Adaptation 
Kethod of classifying CVA patients for ^trens .50 

VII . - Contingency Table and Chi Square for rrec-uon-
cies of liaproved and Kot>-iiuproved Hetest 
Scores on the TMT-B, by Stress Type.-s 
derived from the Diseases of Adaptation 
Kethod of cl&saifying CVA Patients for ".tress 51 

VHI , - Contingency ::ablo and Chi Square for ^c iuon-
cies of Improved and Hon-3aq?roved Hetest 
Scores Otr the OPT, by 3troas Type, nc derived 
from th© combined Bosinophll-Adapfcatlon 
Disease Hotho'l of elrssifyinc ^TA ?atients 
for Stress • • • • • • • • . . • • • , . • • • 5 4 



LIST OF TABIBS vl 

Table page 

IX.- Contingency Table and Chi Square for Frequen­
cies of Improved and Non-improved Hetest 
Scores for the TMT-A, by Stress Type, as 
derived from the combined Doslnophll-
Adaptation Disease Method of classifying 
CVA patients for Stress , . . . 5£ 

X.- Contingency Table and Chi Square for Frequen­
cies of Improved and Hon-improved Retoat 
Scores for the TMT-B, by Stress Type, as 
derived from the combined Sosinophll-
Adaptation Disease Method of classifying 
CVA patients for Stress 56 

XI.- Contingency Table and Chi Square for Frequen­
cies of Improved and Hon-improved Hetest 
Scores on the CPT, by Age Group 58 

XII.- Contingency Table and Chi Square for Frequen­
cies of Improved and Hon-iagproved Retost 
Scores on the TMT-A, by Age Group 59 

XHI.- Contingency Table and Chi Square for Frequen­
cies of Improved and Hon-improved Retest 
Scores on the TMT-B, by Age Group , , . . . . . 60 

XIV,- Contingency Table and Chi Souare fos Age versus 
losinophil-Stresa Classification . . . . . . . .62 

XV.- Circulating Eosinophil Counts on Twenty-eight 
Acute CVA Patients for the First Three 
Veeks following Hospitalization . . . . . . . . 77 

XVI.- Initial and Hetest Scores for Three Tests 
Administered to Thirty-eight Acute CVA 
Patients 79 



LIST 01? FIGU3ES 

Figure page 

l.~ Continuous Performance Tost Apparatus . . . . . 31 

2.« Trail Making Test, Part L 82 

3.- Trail Making Teat, Part B 83 



IHTRODOCTIOl: 

Stroke i s one of the most coraiton causes of d i sab i l i ty 

and death among older people in th i s country. Yet i t i s s t i l l 

a l i t t le-understood disorder. I t is *axrcm that younger people, 

and people In be t t e r overall health, generally reeover be t te r 

than older and sicker people, but the rat© of recovery that 

can be expected remains a baffling question. 

I t i s the ooraaaon observation of professional people 

working with acute stroke pat ients that spontaneous recovery 

of sosae functions, such as speech, or rioter ab i l i t y , may occur 

very rapidly after the onset of the stroke. This rapid return 

of a function that was interrupted by th© stroke is in teres t -

t ing frota a theore t ica l point of view, Th® function depended 

in some way on the area of the brain affected by the vascular 

les ion, and return of the function cannot be caused by regen­

erat ion of the injured tissue—brain t i ssue has almost no 

capacity for regeneration. Similarly, vicarious functioning 

of some other area of the brain could hardly have taken over 

the control of the disturbed function, since present knowledge 

indicates that considerable timo is required to es tabl ish 

such connections in the brain . Therefore sorae other explana­

t ion i s needed. 

One theory advanced poslta an edematous reaction in 

the teain t i ssue surrounding th# area of a lesion. Widespread 

©dema disturbs t>rs±a functions, which return only ubtu the 
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pressure on the control centers is reduced. Some kinds of 

people seeis prone to the development of edema. 

This experiment is an attempt to identify physiological 

high-stress types of individuals after they have sustained 

a vascular lesion from a stroke. These high stress subjects 

should be susceptible to the formation of cerebral edema, 

which can disturb functions measured by we 11-chosen psyche* 

logical tests. Since sooner or later the ederaa subsides, 

these subjects should show a higher degree of spontaneous 

recovery on the tests than do subjects who do not readily 

develop edema. The validity of this logic is tested by 

this experiment. 

This is clinical research, and the problems faced 

in conducting this kind of clinical study with acute stroke 

patients cannot be overstated. The problems are discussed 

at length in this paper. 

The report begins with a review of the literature 

supporting the thinking involved in the study. This is followed 

by a design for testing the hypotheses, and then the hypoth­

eses themselves are stated. Following the presentation of 

results, implications for further research are discussed, 

and in an appendix, illustrations of the psychological tests 

are presented. 
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ROTBtf OF THE LXTKRATORK 

In this chapter, a selective presentation la znad® of 

the l i t e r a tu r e on recovery of function following brain lesion, 

and acme background for Selye's s t ress theory Is given. I t I s 

the purpose of fchia experiment to Infer a functional re la t ion­

ship between certain findings in these two areas of knowledge, 

and then to t e s t experimentally the inference which has been 

made. Since the subjects studied were hospitalized patients 

who had Just experienced a s troke, some background on the 

nature of a stroke i s required, 

A cerebral vascular accident, or stroke, i s due to the 

blockage or occlusion of a cerebral vessel . This occlusion 

can have varying effects depending on where the occlusion 

occurs and what brain t issue i s affected. In the case of th® 

most readily recognised stroke, hemiplegia and/or aphasia 

occur. In acute cases there i s nearly always some permanent 

damage to brain t issue in the area i r r igated by the diseased 

vessel . The psychological effects of the recent vascular 

lesion, i f any can be discovered, are usually expressed as 

impairment or interruption of one or wore specific functions. 

The impairment may be accompanied by personality changes * but 

i t i s not the purpose of this paper to discuss these. Dys­

function, such as aphosia, can bm s t r ik ingly obvious, eves 
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without any specialised measuring instrument. However, with 

specialized test batteries, such as the one employed by 

Re it an"1-, relatively subtle offsets of the cerebral pathology 

may he demonstrated. 

It would he inconsistent with the literature to be 

discussed to say that observed psychological deficits appearing 

in close temporal relationship to a cerebral vascular accident 

are a direct and primary consequence of actual brain lea ions j 

however, it is entirely reasonable to say that newly acquired 

impairment is somehow attributable to the stroke. 

A« early as 1914 there were reports in the literature 

oX reversible impairment following cortical insult, and this 

was linked to temporary pathology secondary to the primary 

lesion. Von Monakow2 described this as a shock-like effect 

following cortical insult* Thus it is hardly a new idea that 

factors other than actual brain lesion can give rise to acquired 

psycho logical deficit. Von Honakow theorised that removal 
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of one cortical area, even though i t had been essential to 

one given function, could withdraw a source of neural faci l i ­

tation to other quite different oortioal or subcortical areas, 

thus temporarily hindering their activities. Ha gave this 

theory the name Dlasohlsis. 

Alford-3 in 191^ argued that an edema-like reaction 

gradually spreads to tissue adjaeont to the lesion, and oven 

to mora remote loci in the brain, temporarily inhibiting 

certain functions, With subsidence of the edema, spontaneous 

return of disrupted functions can occur. In 1$$2 Forgeys^ 

provided experimental support of Alford«s idea in studies 

with both rata and humans, and in I960 Hersohberger^ replicated 

Forgays* work with rata. The human subjects Porg&yŝ  worked 

with ware neurosurgery patients at the Montreal neurological 

Institute. His study of serial testing of f ifty of these 

patients showed delayed aphasic, motor, sensory, and intel l ­

ectual defects following brain operation. Although in the 

3 L.B. Alford, "Cerebral Localisation, Outline of a 
g v J s i ^ ^ i B Nervous and ijantq aiaoaae B^grapfag, Vol. ft, 

If Donald 3 , Forgsys, "Reversible Disturbances of 

$ Austin C. Herachberger, "Delayed Loss of Function 
Qm to Brain tAmtan*, in ^..mrsmlmM*!., Boaord, Vol. 10, 
*», %f issue of January i W r f l ^ ' P ^ 
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limediate postoperative period the level of functioning was 

actually a l i t t l e better than that found preoperatively on 

the t e s t s , disturbances on the psychometric teats began to 

show up about the third postoperative day. By the twentieth 

day, partial or complete recovery from deficits had occurred 

without any special training. Forays concluded that the 

delayed impairment could be interpreted as a function of 

cerebral edema which had been precipitated by the surgical 

les ions, and which required some days to develop. The in ­

creasing intracranial pressure in the areas affected by the 

edema temporarily inhibited some functions, and these functions 

did not begin to return unt i l the intracranial pressure began 

to decrease. The edematous response appears to be a usual 

consequence of surgical or other lesions of 'she brain. 

Saltan", discussing his experience at Indiana University 

Medical Center, describes cerebral edema as inevitable follow­

ing brain surgery. The questions «hich arise are (1) whether 

Forgays» finding of delayed impairment ia solely a product 

of cerebral edema, and (2) to what extant the edema ia quanti­

tat ively and qualitatively similar from one patient to another. 

6 S,P, Hicks and &w warren, introduction to leuro-
pathology. Mew <&*% Wmm«mXl$ 1&>0, K'''JUWa0. * 

7 Ralph M. Beitan, presentation to the Ontario 
Psychological Association Institute on the Psychological 
Kftfcftta «# Brain les ions , Toronto, February"' '&C"'a§fe'; " 
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8 
On the first question, Iieracthbergcr reports findings 

from his study with rats which he feels are consistent with a 

combination of both the shock-like reaction postulated by 

von Honakow7 and the edema-like reaction of Alferd. 

For the second question, which has considerable bearing 

on the present study, a brief excursion ia&o Se2y«*s theoreti­

cal formulations may prove Illuminating* The edematous 

response of tissue surrounding an area of injury or lesion is 
H aescribed by Selye as an adaptive (or protective) reaction 

of the organism. It is in off eat a way of sealing off and 

defending the area. The extant of this reaction at any given 

time ia determined primarily by the balance of pro-and anti-

inflassaatory hormones at that moment. Although this hormone 

balance .fluctuates in response to the many factors operating 

on an organism at any particular time, each person has a more 

or lass oharaotariatio point of balanaa for the pro-inflamma­

tory and the antiinflammatory hormones. This point of balance 

ia referred to in this paper as the "physiological stress-

type" of the individual. The term "stress" is used because 

— — — — W I ill » • H • '< 

3 Herschberger, Op.Clt. 

9 von Monakow, Op.Clt. 

10 Alford, wf.Clfc. 

11 Bans Selye, Tjnc Stress .of I4fa, Hew £ork, MoOra*. 
H i l l , 19I&, p* 1037 *"" — 
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Selye seas stress as the moat important factor influencing 

ths state of an organism. The stress-response mirrors ths 

action of the hormone secretions on an Individual»s system, 

and ia thus said by Solye*2 to be "the common denominator 

of all adaptive reactions in the body," 

To clarify the semantics involved, stress is a reaction 

or a response to a stimulus called a stressor. The stressor 

can ha either physical or psychological. Selye Infers th© 

presence of the stress response by observing and measuring 

its manifestations—adrenal enlargatamt, increased eorticold 

concentration in the blood, loss of wei^it, and so forth. Ee 
13 defines stress*' as "the rata of wear and tear in the body," 

and mora operationally1^ as "the stats manifested by a apaoific 

syndroms which consists of all the nonspecif ieally induced 

changes within a biologic system** Ths stress reaction goes 

t&rough throe stages^ which are called the alarm reaction, 

the stags of resistance, and in soma oases, a stage of exhaus­

tion. Collectively, these reactions are termed by Selye the 

General Adaptation Syndrome or Cr.A.~. 

12 3alyaf pft, flit*, p. $** 

13 Ibid>. p. 27%* 
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Although at first glance, the alarm reaction or first 

stage of tha General Adaptation Syndrome might he accepted on 

tha basis of intuition or face validity as a correlate of 

anxiety, the literature does not support this view. In fast. 

Cattail reports that the alarm reaction (or offort-stress as 

ha prefers to eall it) may have scete inverse relation to anxiety. 

In his words s 

SS&en a pmn$<m grapples with a difficulty, he shows tha 
aiuNmrn response; whan ha retreats and attempts escapist 
solutions, ha shows anxiety, Tha so-called psychosomatic 
neurotic, who develops a physical symptom from his an* 
counter with_n problem, is in this sense the opposite of 
a neurotic* ' 

In speaking of the physical symptoms that people develop, 

Selye makes tha point that tha General Adaptation Syndrome, o» 

its leas involved counterpart, tha Local Adaptation syndrome 

(L.A.S.) can sometimes ba sat off inappropriately by a relatively 
18 insignificant stressor. At such times, tha system is really 

overprotected and tha adaptive reaction becomes more of a 

problem than the precipitating stressor. Selyo v voter* to 

this as a derailment of the adaptation sysnrome, and tha anaulng 

16 Haymond B. Gav'.<eii.f "The nature and Measurement of 
Anxiety9, in the Scientific fuerlcan, Vol. 200, Wo. 3, issue of 
mroh 19b, P, xar. 

IS Selye, Op* Cit** p. 103* 

19 Ibid., p, 66. 
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diseases ha e a l l s d la eases of adaptation. Examples of such 

diseases a#a;fc«y favor, rheumatoid a r t h r i t i s , and a l l e r g i e s . 

Sams individuals have a lower threshold than others for Warn** 

diseases of adaptation, and i n the present study these people 

vara classified as (physiological) high-stress typos. These 
20 people evsr~re*pond in their resistance to stress . 

High-stress people, in addition to having: a relatively 

low threshold for diseases of adaptation, are characterised 

ay altorationa in tha white ce l l balance in the blood, and 

notably by changes in the number of white seUs circulating 

^kSa *Kmmf& a^seim^^"»* ^̂ MsaiBfcmwaw ^a MMSV<*W aa sffswiswme* wMaii swast flKetW **THF ^^ ^p (̂wmr<ansat M̂ MtjkiHBNWP 

latter sa i l s , known as eosinophils, increase greatly in number 

whan a person suffers from asthma, hayfever, or allied condi­

tions, flaslr tsjnbar shows a sham daâ raasa in the immodlate 

preeenee of physical or psychological traumaj that i s , during; 

tha alarm roaetion. This decrease in eosinophils {eosinopeni.i) 
22 ia used by Salye as a physiological mmmom of stress. The 

stressor or stimulus precipitating the aoainopenia can ba a 

psychological one or even a conditioned stimulus. For example, 

20 Salye, Op. Pit . , p* 103* 

22 Sana aalye, "The Oenaral Adaptation yndrome and the 
diseases «f Adaptation1', in Journal of Clinior", ' '•'ocvinaftagr 
?dlTo7?. U7-I30* X ~ - — — — — 8 » 
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Oallanftar at a l . 2 3 hare conditioned rats to respond with 

eoslnoponXa to stimuli previously associated with traumatic 

experiences (electric shock), other investigators have found 

that eosinopenla oan bo precipitated lay adrenalin injection2^ 

and that eoainophilla (increase in eosinophils) oan bo related 

to cigarette smoking . Tha eosinophil level does not appear 

t* ba affeoted significantly by lask af alaap26. fhia writer 

was unable to find asp- reference in tha literature to the 

relationship between eosinophil level and tha chronological 

ago of the person. 

Tha literature on tha psychological effects of brain 

damage in humans ia quits extensive end sometimes contradictory. 

33 H. Oallender, O.T. Law, R.L. Isaac son, "Changes 
in tha Gir*3ulatlng Eosinophil Loral aseosiated with Learned 
feart CenSifcionod Eoslnopenian, In the Journal of Comparative 
and Physiological Fayohology* f o l . £3# Is sue1"e'f IMWaaF"1969, 

2k K. Xmasumi. H. Simisi, "Elaboration of the Conditionee 
Reflex Eosinophil Count Heduction through Adrenaline Injection 
in Humans", in Journal of B&parimental iWloine, Tot* 9, issue 
of May 1962, p. ^^. l l ^ l l l l f f T y ^ i r f f r a "•' 

25 I . Sohoen, "Bosinophilla apparently related to 
Cigarette Smoking", in tha Haw England Journal of Medicine. 
Vof7270, issue of June 18, XWH,P7BW»BV/* 

26 C#B* Thaaas, "Psyohobiologioal Studies Us Sleep 
Habits of Heelttiy Young Adults with Obaervationa of Level of 
Choleatarol and Circulating fioainophlls". In the Journal of 
Chronio Djaaasas, Vol. 16, issue a* October 1963, rfT'SWF im; 
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27 In f a s t , Mayer prefaces h i s review in Eysenck's Handbook 

with tha note that he i s attempting "to salvage from t h i s 

mass of data and oontradiatory generalisations some unifying 

principles" with respect to tha effects of brain lesions in 

man* One of tha places where unity i s conspicuously lacking 

among investigators i s in tha varieties of tests they have 

applied in this area. Of course, there ia merit in tha use 

of many approaches to tha study of a problem, but these varying 

approaches mean that findings often cannot ba directly compared 

with each other* 

While there ia no general agreement among tha experts 

as to an ideal tes t battery, some investigators have at least 

settled on regularly administered batteries. He i t an2 8 , for 

example, has used a standard test battery for a period of some 

thirteen yeara, and has accumulated great masses of data which 

can ba compared from one patient to another. By 1999 his 
28 

battery had already bean administered to "about 2,000" patients, 

and since than a ataady atraam of patients at Indiana university 

has received tha same battery. Surveying tha accumulated data, 

27 V. Meyer, 'Psychological Effects of Brain Damage", 
i a tha Handbook of Abnormal Psychology by H.J. Lyaenck, Ed., 
Hew Y^kTtm, ^lil&M>W.n,m~%%. 

28 Ralph M. Heltan. principles Used In Jvalnatj 
ifraln gfrnotiona with PsyohologToYl '1'Sata1 aif'^i/airDpiytePiagr 

M M W * | M m | | > > t a J U i M M M > i H M M W > < l l i M H w ' * •• -w 
r* JLyZrft P« l*»XO, 
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Reitan has suggested29*50 that tha Trai l Making Taat (%m) 

i s one of the moat sensit ive tes t s in h is battery for ref lect ing 

dysfunotion related to brain damage. He has further suggested 

that tha TUT ia re la t ive ly imperious to practio© effes t , and 

thus offers acme adirantasjes as a pariodiaally administered 

t aa t used to gauge improvement or deteriorat ion in a pa t ien t ' s 

mental a b i l i t y , Fortunately, tha TKT ia not formidable in 

appearance, and i s brief enough that i t oan ba attempted by 

pat ients who are recovering from a savers cerebral aooident. 

A somewhat naval t aa t has bean described by Rosvold 
32 

a t al« I t was specif ical ly designed as a potent ia l tech­
nique far classifying pat ients as brain-dams god or ron*brain 
damaged, and tha raporta by both Rosvold is group and by Schein^ 

29 Halph M. Reitan, "Validity of tha Tra i l Inking 
Tost as an Indicator of organic Brain Ds3aageM, in ?eroantual 
and Motor Sk i l l s , Yol* S t X9#&» p* 2?l-2?6. """"""̂ """""""ll 

30 Ralph M. Reitan, "The Halation of the Tra i l Making; 
Test to Organic Brain Damage», in the Journal of consulting 
Psychology. Vol. 19, 1955, P. 393-391^. """, "" "" ' ^ " 

31 Ralph K. Heltan, Personal Oossminieatlon with the 
Author, l a t t e r dateS June $t 1W3* " " "" 

32 H.E, Ho avoid, A#F. Kirsiqr. I , Zarason* £,J* Sronsomet 
3*m, and L.H. Beak, "A Continuous Perforwance Tost of Brain 
DaaaeaB, in the Journal of Oonaultlnff Psychology, Vol. 20, 
1956* p* 343-350'.""1 ' '''' " ' ''"'" ' ' 

33 J*£* 3anain, "Cross Validation of the Continuous 
Performance Test for Brain Damn®**', in the Journal of Oonsul t te 
PsTohoiogy. fwu m* 1962# p* l3g4 lS* • ' ' "" ' ' " " ' I%i 
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indicate that it la vary sueaassfui in this respect. This test, 

tha Continuous Performance Teat (CPT), can be repeatedly 

readminiatered with negligible affects from practice, For 

this reason, and because of its aansitivlty in detecting even 

vjry briaf lapses in attention span, it was recommended by 

Scheiir4' for inclusion in tha present projectj sensitive 

measures were naaded ta dataot temporary cerebral dysfunction. 

Tha Continuous Performance fast itself la described in a sub­

sequent seatlon of this paper, and is illustrated in tha 

appendix, its ability for detecting briaf lapses in attantion 

span assumes some importance because suoh lapses seam to ocaur 

with greater frequency in brain damaged groups than they do 

In groups of normal controls. Psyohological tests suoh as th© 

Memory Span for Digits, as for example on ttta ^ec>valer scales, 

oan often dotaot relatively grass lapses in attention, but 

very brief lapses ordinarily waulc? ©scape detect Ion with suoh 

a teat. The Continuous Performance Test was tailor made to 

provide "* vary sensitive measure of &&p& in a patient*s sus­

tained attention. 

Tha testa described above have the virtue that they 

can be repeated, and so they provide a means of studying 

improvement following a stroke. 

3^ J*D, Schein, Personal Ccsaminioation with tha Author, 
letter dated July 7, 1 9 o ^ 

— • • * • 
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Selye »s theory of s t r e s s , as already diseussed, pro­

vides a basis for evaluating tha re la t ive severi ty of adaptive 

t issue responseo in tho brains of people «ffeoted with a 

atrolio. i f i t ia known tha t a given individual probably i s 

experiencing a marked adaptive react ion , then i t can be 

assumed that a t l eas t seme of his irspairment on i n i t i a l t a s t e 

of psychological functions may ba duo to his adaptive reaction 

ra ther than t o the actual brain lesion caused by the stroke* 

If such aubjoats can bo ident if ied, then i t seems quite logi ­

ca l t o predict rapid t e s t improvement for them as the i r 

adaptive response subsides. This experlatent i s designed to 

pick out Just suoh subjects. The t e s t i s in seeing i f they 

do improve mora rapidly, as predicted, 

Tha next chapter outl ines the design of the experi­

ment for tas t ing th i s hypothesis. 
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IBvEBHXKEHTAL D^IOW 

This chapter presents a discussion of the too ls , popu­

la t ion , and methods wftlch wore used to t aa t the speeifis 

hypotheses stated at tha end of the chapter, 

The chapter begins with a description of tha physiological 

measures which ware used In classifying subjects as high or low 

s t ress - types . This description la followed by a description 

of the psychological tes ta selected for tha experiment, as 

well as a rat ionale for tha choice of tes t s* Following t h i s , 

soma oommsnta are made on the sample population* c r i t e r i a 

which subjects had to mast to ba included in the study are 

manslonsd, and the re fer ra l procedures are described. Reference 

ia made t o the di f f icul ty encountered $M oollaating an adequately 

sizetl mwplm of acute stroke pa t i en t s . Final ly , tha method 

of the experiment i s outlined, and the apaaifio hypotheses are 

presented. 

1. Th© ffayBiologloal Tools 

Ths dishotomoua c lass i f ica t ion of subjectr> as high or 

low physiological s t r ess types r e h i r e d investigation of the 

subjects for tha presenoe of cer ta in physiological correlates 

of s t r e s s . A*mentioned in tha preceding she l te r , salya and 

others have used the circulat ing eosinophil level as an in&asc 
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1 of s t ress* and Selye himself suggested for th i s atudy that 

•of iaorhi l counts could be U3ed an the basis for the decision 

about the s t ress group to which i -rjbjeot should be assigned. 

Since a l l the patients scan for t h i s study were hospitalized, 

i t was possible to c o l l e t additional information from tha 

medical records and from d i res t interview of the pat ient him*. 

aalf , regarding the number of diseases of adaptation V-c had had. 

This information was used in conjunction with the eosinophil 

counts in assigning pat ients to high <m low stress groups* 

Eosinophils are a class of polymorphonuclear leucocytes 

or whits blood ea l l s which are distinguished by tha faet that 

they s ta in clear ly with tha dye eosin. In order to make tha 

analysis for these c a l l s , blood samples ware drawn a t weakly 

Intervale from subjects included in tha atudy, with the f i r s t 

sample taken the morning following the receipt of authorisation 

from th^ attending physician for tha study of his pa t ien t . 

Both t1 e col lect ion of tha blood sastples and the actual count 

ware performed by registered medical laboratory technologists, 

following standard procedures. Blood samples sufficient to 

f i l l two pipet tes were taken in the mornings, from a lancet 

puncture of one of tha f ingers . 

1 Bans 3*2yt>» .Personal OoBMunloation with the Author, 
I 8 » i w a i t y *£ Maatraai, EaUWBfr, 1 W « r 1""" 
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It is knowtr that circulating oo3inophil levels oan 

fluctuate considerably, even in normal aubjoats, depending on 

the involvement of the autonomic no^r'sia system, the glandular 

part of the pituitary gland, an'"1 the suprarenale. Of parti­

cular teportanoe is th© fast that the elreulfitlng eosinophils 

follow a 2lv-hour periodiolty cycle which is species speoifia, 

In man, the lowest count occurs in th© early hours of tha 

morning, prior to the initiation of vital activities. Qodlowaki 

refers to this physiologically occurring low point as "endogen­

ous eoslnopenia" .* Because of the diurnal cycle, i t la impor­

tant that blood samples to be examined for circulating eosino­

phils should ba drawn at approximately tha same hour in each 

case, Wbs& this precaution ia observed, fluctuations oan ba 

attributed to factors other than diurnal variation* Thus 

technicians were instructed to draw the blood samples at 

approxiriatoly the same hour each morning. 

In making tha oount of eosinophils, standard counting 

techniques * were followed using oertiflad Proppar Trophy Thorns 

Tha information given hare about eoainophil fluotua-

Sjk* p* 9 i ^95 . 

k Notes compiled by 0*M* Butharfortl of Ottawa Civic 
Hospital, as presented by Randolph of northwestern Kedioal 
School, itoiaago, at th® CUnjaal "CM Conference, Ohlaag©, 
f V « 4 t a » i ^ « » , W . " % O t » Q inilll|li#illlli»ii|lillliilii»i'ii»i.»n.it—I HIIWKMMIIMWHIHIIIIIWPIWIIIHUIII,'' —' w 



HDCTSniKEIlTAL nESICW 17 

white blood eall diluting plpettec and AO Bright-'.JLna 

nesiaaytoiaotops. The oosinophil stain uarxi oolors all the white 

cells with a reddish color, 'xit tha eosinophil cells become a 

deep rod and are clearly distinguishable. For each blood ssng&e* 

the medical technologist made two aspirate counts of calls 

appearing in tha nine squares of the henacytoweter grid, msfo 

of the:-a counts being done on a iifi'orent portion of th* blood 

sampl . The average of those two counts was then entered into 

5 
tha formula for calculating the absolute nuitiber of c i rculat ing 

eosinophils par cubic millimeter of blood. 

The r e l i a b i l i t y or eons latency of the eosinophil counts 

obtained on each sample of blood can ba regarded as high, 

since the method of making two counts i s so I f -correct ing. I f 

these two oaunta are not consistent with each other, additional 

counts are isada. Standard laboratory teehniciues are dasijpaed 

to tote? the error within a tmadsaua. l imit of tan j»et» cent . Sinee "̂Jbte 

c i rculat ing eosinophil level varied from week to weak, some­

times considerably, I t was inappropriate to attempt to oowputo 

the t e s t - r a t o s t r e l i a b i l i t y of the counts dona one weak with 

those dona tha following weak. I t tras possible to compute the 

r e l i a b i l i t y of the tvo counts done on the same sanpla of blood, 

5 Hutharford, Op. C l t . , p , 16, Tha forwula takes into 
aaoount the d i lu t ion or Ins Wood by che a* "inln\, solution, the 
deptli of th© hamaoytometar, and ths number of squares oounted. 
the formula i s : Total n counted x 10 1 18 x 20 « n/cu. mm. 
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and suoh a r e l i a b i l i t y coefficient is reported for eight oases 

in the next chapter. This r e l i a b i l i t y was not computed for 

a l l eases for two reasons t 1) the procffidures employed in labora­

tory analysis are sel£*sctt*aetlng so that differences in counts 

are not accepted i f they are large. I t Is automatically pre­

sumed that an error was made J the samples are discarded and nsv 

counts are dona on new blood samples, thus keeping the consis­

tency of those two count3 vary high. 2) law count data wore 

not available on a l l cases, 'lien the blood work i s done by 

the hospi ta l laboratories (as i t was on a l l oases a t the Ottawa 

Civic Hospital and tha St* Louis de Hontfort Hospital) , resu l t s 

are reported only in terms of cubic millimeters of blood* For 

prac t ica l reasons* the hospi tal laboratories had t o ba used for 

soma of t h i s work, oven though i t ml^xt have been desirable 

to have the eosinophil counts dona only by specially trained 

research personnel* 

Tha interpreta t ion of eosinophil levels la d i rec t ly 

related to the stage of adaptation which tha individual has 

reached, As discussed previously, there are throe stages of 

adaptation! the alarm reaction, tha stage of res is tance , and 

the otagje of exhaustion. During; the alarm stage, there i s a 

drop In eosinophil (eosinopenia), followed by a sharp r i s e 

i n eosinophils during tha stage of res is tance, and f ina l ly 
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a drop in eosinophils if the stage o: axhaustion Is reached. 

In studying CVA patients, obviously it is impossible in most 

esses to establish an individual*s premorbid base rate for 

eosinophils. The best that oan be done is to chart the oourso 

of the eosinophils once the CVA has occurred. Ideally, initial 

measurements should be made immediately upon the patlentia 

admission to the hospital to ensure that he is 3till in the 

first (alarm) stags of adaptation, at which time one would 

expect to find soma degree of aoslnopenia. Unfortunately, one 

of the practical realities to be faced in attempting to do 

olinical research in a general medical hospital is that tests 

cannot always ba done at tha time most advantageous for the 

research. Thus it happened that time was lost between ths 

onset of a patient »s stroke and the time the authorization of 

his physician was received to include him in the atudy. 

Initially high eosinophil levels were found in many 

patients. 3elye maintains that patients who have experienced 

physical trauma are seen to exhibit a dssrease in eosinophils 

daring their alarm stage, and a rise in eosinophils during 

their stage of resistance.' Thus the interpretation was made 

m a t patients whose eosinophil level was hi^h within the first 

6 Hans Salye, Tha Stress of Life, Hew York, IfcGraw-
Hill, 1956, P* 121. 

1 Ibid., p. 121. 
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week a f t e r the onsot of the ir atro:c had entered the stage of 

r e s i s t a n c e . Tiieso pat ients were ca l led "hi$ i -3tress B typos. 

Tha high eosinophil count was interpreted as evidence that the 

individual was showing resistance to the stroke in the form 

of inflaumtion and euoraa of th© cerebral tissue near ths s i te 

of th© vrucular lesion. As Salye points out, the edematous" 

reaponse can be largely maladaptive. '/hen the brain i s 

affac^ofl, one aspect of tha raaladaptation can bo Interference 

with cerebral functions not directly aff sated by the losion 

i taalf . 1 0 I t was observed that 1&e patients with in i t i a l l y 

high eosinophil oounts tended to have counts which levelled 

off in subsequent weeks, and their lower eosinophil oounts 

were interpreted as coinciding with lessening of the cerebral 

edema. 

The patients who ware found to have an in i t ia l ly low 

sosinophil level several days after their stroke, followed by 

increase in the level only In the second or third week after 

tha stroke were taken to ba low stress people whose systems 

had l i t t l e capacity for rallying in an adaptive or maladaptive 

mas to defend tJie organism against a foreign intruder. The 

3 Selye, Op.Clt., p* 101. 

9 Ibid*, p. 103-10L* 

10 L.B. Alford, "Cerebral Localization, Outline of a 
ion*1, ia Saryous and Mantel Disease Monograplia. Vol, 77 fiavia 
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daf io i t s observsd in the functions t a ^ e d by the t e s t s dona an 

these pat ients were interpreted as a direct conseque.ico of the 

brain lesion i t s e l f . 

In addition to counting tho level of c i rculat ing eosin­

ophils in the patients a t weakly in te rva ls , information was 

collected on tha pat ient »s past medical h is tory , and par t icu­

l a r ly on tho so-called diseases of adaptation he might have 

had* These diseases of adaptation -nj-e referred to in the 

preceding chapter* where i t was notod that the term Is taken 
11 

from Jolye* Suoh diseases occur as a byproduct of defensive 

and adaptive mechanisms of tha physical organism in dealing 
12 

with stress. Salye discusses fifteen groups of diseases 

which he designates as diseases of adaptation; high blood 

pressure, diaaasaa of tha heart and of the blood vessels, dis­

eases of the kidney, eol&mpsla, rheumatic tm& rheumatoid 

arthritis, inflaaaaatory diseases of the skin and eyes, infection^ 

allsrgio and hypersensitivity diseases, nervous and mental 

diseases, cancer, and diseases of resistance in general. 

From ->elye«s discussion, a list of diseases was extracted, 

and if it could bo determined that © research subject had 
iiin»n»i«niii II.IIm in i p u n a . — — — 

ii *«iy«, QMit*, P* **• 

12 Ibid., p. 125-^09. 

13 Ibid*, p. 127. 

http://ii.ii
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aver had any of these diseases, this faet was combined with 

tha eoainophll information in oin-jnifylng tho subject \*ith ttoc 

high or the low s t ress group. ?rr.nnce of one or more of the 

diseases was interpreted as a pooitlve Indicator of s t r e s s . 

Inquiry was made about the folloirinc cUseases: 

1* Hypertensive kidney disease 
a . nephroaclerotic hypertansion 
b . Brighta diss"aa 

2. Eclampsia 
3. Hheumatic fever 
4* Rheumatoid arthritis 
i>, Inflammatory diseaso.j of the sicin 

and ayes 
6. Allergic and hypersensitivity 

diaaasaa 
. Gastric and duodenal ulcers 
. Ulcerative colitis 

9. Diabetes 
10, ^PC2*thyroidism 
11* Oout 
12* Addison»s disease 
13. Weight gain or weight lose 

(pathological) 

In the early stages of the ez^>erimant, it "as expected 

that adequate information about the patient's medical history 

could be taken from his hospital chart, but it soon bo came 

apparent that supplementary interview of tho patient was 

desirable. Hotaa in the hospital chart are sometimes made in 

a nearly illegible scrawl, and some residents are lass compul­

sive than others in obtaining thorough intake Information* 

Thus the patient was Interviewed uhenever this was possible* 

in addition to his chart being reviewed. Dven with the double 

cheek, there was no assuranae that information was complete 

I 
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and accurate, but tho procoduroe <1o3cribod wcro tho beat and 

most practical ono3 available. ..'o i.tjoupt t/as iiado to corro­

borate tho historical information Air4;! .or*, as for example by 

Interviewing relatives, although sone jain might liavo resulted 

from such an additior.c.1 step. It uac Tclt that thw possible 

gain was insufficient to Justify tho ;.actioal /roblei-ss involved 

in attempting to contact relatives. 

2. The Psychological Tools. 

After nuoh eonsidaration and dobate, the tests ahosan 

for measuring the dependent variable in this study uore the 

V/echsler J-tonory Goals (Form I), tho Trail leaking Jest, Parts 

A and B, and the Continuous Performance Test. These wore so-

looted as tests which could be repeated with minimal practise 

affects and tests which 'would be sensitive to the presence or 

aba once of cerebral dysfunction. It was felt that a larger 

battery than this would be unwieldy for bedside administration 

to patients who ware seriously ill and who might tire easily. 

Tha Weohsler Memory Scale turned out in practice to 

have been a poor choice for two reasons: the distractions on 

the hospital wards—people talking, radios, eto.--are particu­

larly bothersome for patients attempting soma of tha memory 

items} and a fair proportion of patients, particularly at the 

Ottawa General Hospital turned out to be primarily French 

spat king, Who* even whan they could apeak Bnglish, expressed 
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\fn&tx i t jooaj.tc> oviaent that many paoionta would not be able 

to do the memory sca le , i t was i* *p̂ ou frcn the bat tery, and 

only the memory for d ig i t s t aa t v.aa retainad from tha scale, 

since th i s could be administered e&aily ln« e i ther .^rench or 

Knglia,. Eventually, even tho memory xor d ig i t s t e s t was 
XI' 

dropped, largely on the basis of *toit* n»a r report that d ig i t 

span caores have l i t t l e or no ssnslatont relat ionship with 

ss rshra l dysfunction. 

Both ths Tra i l leaking Test and the Continuous Perfor­

mance Teat were rstalned in tha battery and wore administered 

on a t l eas t two different occasions to a l l subjects who wars 

capable of taking them, ^oms few subject a ware not capable of 

taking tho t e s t s heaause they ware aphasia or sewA-comatose, 

and appeared not to understand what was expected of them* 

Those pat ients sometimes smiled and obligingly held parts of 

tho t e s t apparatus which were handed to them, but they did 

not respond appropriately to the d i rec t ions , even though 

the directions were repeated aevf-r'tl times in both English and 

French, some aphasic subjects ware less obliging than o thers , 

and tho nost unobliging subject encountered, although ho appeared 

ful ly conscious, would not oven acknowledga the presenea of 

tha examiner by looking at him* Dospito suoh incidents , both 

Ux Ralph H. aoi tan, presentation to tha Ontario 
psyah»logiaal Association In s t i t u t e on tha ffayaMlo&jaa! 
Rffectr, of Brain Lesion*. Toronto, February «f~i>, i f f l 
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tha Continuous Porfoiaaanaa Taat and the Trail Making Taat ware 

admlnisterod to most aubjseta otherwise suitable for tha study. 

Tha Trail Jtoklng Taat* QM -J^ted by aialfcaa from tha 

Army individual Tast,^ has been described in a uumhar of 

liaita&ts publications appearing ato»e 19S>* It consists of 

two parts, A and B, each on a snparats shast* as shown in the 

appendix, on ana side of each sheet, there is a short sample 

test i'or practice, and on tha back of fcu* shoot, tha test 

proper appears* Part A has twanfcy-riva circles distributed 

over a white sheet of paper and asnbersd from 1 to 25* 39a* 

subject i s required to oonssst tha circles with a pe.nail l ias 

as Quickly as possible, beginning with the number 1 and pro­

ceeding In j-asaerioal sequence. Part B has twenty-five circles 

numbered 1 to 13 and lettered from >• to L* The subject i s 

rasjaired to connect the circles, alternating between numbers 

and letters as ho prooeeda in ascending sequence. The score 

i s obtained as the number of seconds naaded to finish sash 

part. Krrora by ths subject are pointed ant iacaaed lately by 

l£ 'SSbs Trail Making Test is one of tha performanos 
subtests of tha Army Individual Test published by tha War 
IDttoartaent, 17,3. Adjutant (3snsral«s cfflas* Washington* D.C., 
wik* 

16 Halpfe M. Heltan, "the delation of the Trail Hakine 
Test to organi© Brain Damage", in the Journal of Consulting 
^fa^ology: Vol* 19, 1 9 # | P . 39>09k tghis a r t i W KBnffle 

Tost* Jy l w 3 ha had five additional publications on the TUT, 
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ths examiner and contribute to tho score only insofar as 

additional time i s needed for oorroctleaa* .Raw scores ( in 

seconds) oan ba converted to a ten ^ i n t scale with ten as 

ths best poaaibl© score. Tha scale for aenvarting the soore, 

in tmras of naaber of aeaonda required for completion, to the 

tan point scale i s given in tha Troll haking Teat Manual' 

praparoU by iieitan. 

Directions for the Trail l&klng Test wore ",iven ta the 

subject as sash part was introduced, and i f ha appeared not 

ta understand, the directions wore freely elaborated on unti l 

ha appeared to understand and was able to aomplete the sample. 

French speaking patients wars given the directions In French, 

threu^i the courtesy of a nurse who acted as interpreter. If 

a subject could complete the sample for Fart A, ho was given 

part of tho t e s t . If he was unable to aomplete ,Jart A, the 

tes t v. is discontinued and Bart B was not given* Howev^*, i f 

ha dicl ootaplete part A, ha was ,riv<,n tha sample for part B, 

and if lie successfully completed that, Bart B of tha tes t was 

administered. 

Tha time required to complete eaOh part was recorded 

in seconds, and those two time SCCOVJ-J ;rare used in a l l calou-

latlons involving Trail Making Tout «&or«s. On the retast , 
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anar increase in spaed, no matter hoi; .ilJhjht. was oonsidarad 

"iaproveroont", an*, sma ao oatoreu i r too Qhi SOJUSUV oontrixtganoy 

t ab le s . If tha re tes t t ine waa h-ic . 1:0 u«, or lot^er than, 

tha i n i t i a l tos t tisae, i t i»* inic^vvovGa as "not iuprovad"* 

1'hrou^h experience with Jhc CSrail liAisin^ 1W&, i t was 

learticu that a poor soore on Fart 2 , part icular ly Ju *A, eon-

traatcd with a good score on Part; A, oould ref lec t aoaaothing 

qui te different from cerebral dyafunotion* I - ^-jjotiaaa lndl<* 

sated a lack of famil iar i ty with tho alphabet. This was an*-

asunterod in some patients with less shan ^rad® five education, 

and in each caso, tho pat ients wore very reluctant to admit 

the i r uncertainty about the order o; uxo l e t t e r s of the alpha­

be t , preferring to t ry and stumble through Fart I. of tha 

t e s t by t r i a l and error . After th i s pattern cane x,o l i g h t , 

subjecto for whom there was a question about educational level 

ware ^iven a " tes t" to r ec i t e the ulp*iabat as quickly as 

possible pr ior to administration or the Trai l Making Test. 

In addit ion to tho Trai l i:ckii\z Test, tho continuous 

Porforrmnc© Tost (OPT) was a rout in? part of th® t e s t bat tery 

admini: tered to a l l subjects . Tho OPT has been described and 
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and used by previous invest igators , ' However, the actual 

piaos of apparatus employed in th~:- wipariaent w s a aodlf JU 

cation and iwprovenjont of the re la t ive ly crude apparatus used 

previously* Tha equipment of ito -vola and of 3©hsin was 

sssha iaca l 2 0 and was capable of recording only a ouuailativa 

t o t a l of subject x*ssponsea. By contrast* the present OPT 

i s electronic ra ther than steohanlcal, «? i t automatically 

raoorus considerably jaore data than giraply owmlativ© tota ls* 

Tha oloctronio CPf was designed ..'rid bui l t by -Meusaeau saoo l -

ates, '" incorporating suggestions provided by ochein^" and 

tha author. 

The purpose of tha OPT ia c^ provide a sonsltiva sssans 

of detecting brief lapses in at tention ^-hioh would be missed 

18 H.h. Hosvold, A.F. Mlrsky, I . Sarassn, t v . Branscroc 3 
j r . , and L,H. Beck, "\ Continuous performance Test of Brain 
Damage % in the Journal of Consulsinr Psysholo&y^ Vol. 20, 1956, 
P. 353-350, 

19 J.B. Schein, wCross Vri i-^t ion of the Continuous 
rsrforKPno© Teat for Brain Bawago", la fall© Journal of Coaanltlna 
rayahoioar* ? o l . 26, 1962, p 7 1 S ; ~ i v : . '" " "lff—* 

20 In appearance i t was something l ike a newory dress. 
A iaiiaoot3«tphod description of the apparatus and i l l n s t r a t t va 
Snatches have been prepared by ftehcin (J . Sohein, oailaudet 
College, rashington, D.C., 19o2) 

21 Tha stalling address for ..ouaaaau Associates la 
2&1 Daly Avenue, Ott^m, Ontario, Canada* 

22 if. Schein, ?orsonal Cotaounioation. July 7* 1942* 
an* Scp^enber 3 , 19*3* - ~ — — P — - > 
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on wore gross measures of at tent ion o^aa such as the Honory 

for Di- i t s tos t froia tho Uaahalar soaloa. This detection i s 

aseaapliUJioti by requiring the auujoui, ;o watch a siaall screen 

on which illuminated l e t t e r s are flashed by remote control, 

and to i ress a response jutton e-noh tirio ho sees ths lo t to* 

or oor^Jiiiauioa of l e t t e r s concerning which ho has been instructed. 

Th» CT7 control oonsole, in addition to controlling presenta­

t ion oJ the sequence of alphabetical characters for whisk i t 

has boon progressed, autotaatieally rooords on a moving paper 

s t r i p chart tho frequenoy and duration of the subjectta 

responses, and t h e i r temporal relat ionship to the cue syabol 

or symbols. 

An i l l u s t r a t i on of the GVT apparatus i s presented i n 

the appendix. Circuit sohestatias Here considared to be of such 

liwitfc ^ in teres t to the avsrajp roader that they were not 

inolMdj.1 in th i s paper. However, ^ijotoeoples of both ths 

c i r c u i : sohetsatlos (12 sheets) and bhe operating r^inual oan 

be jaado available by tha author. 

The controls for tho CPT j«ro housed in a na ta l cabinet 

Measuring 9 3 A x 21 x IS inches. For purposes of por tab i l i ty , 

the control console has been naunfced ot waist height on a 

ajMMUled car t so that i t can be novel o-'-sily around the hosp i ta l . 

To the rrnln oablnat arc attaOhed by ?7oana of f lexible e las t r io 

sables , the two components which d i rec t ly Involve the subject . 

Those are a baad~grip push-button for th* sabJeot«s response, 
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and the syabol display un i t , no. c-rlr.^ 5 x 3 ^ 7 inches, and 

carrying a ooraen 1 X$/x6 x 1 9/l6 inchos. The symbol display 

un i t ia capable of proccntlnc, h: ::i*- ov„or, twolve l e t t e r s of 

tha alphabet, through use of a roci-projection prlncipl** The 

l e t t e r s are '., 3, 0, .;, F, h, 11, II, F, ~, T. X. also of ths 

projected synbols i s l£ / l6 of an inch, and 6.3 volt lamps 

project then with an cvora^o brishinoss of 2? foot lauberts 

as me.?..Tared with a spot- l ight xoetoi-, f.oaordiix.; to the Liaa*-

facturorta specif icat ions. -* Tho illuminated l e t t e r s appear 

on th© screen in whatever sequence '\.r for isBiatevar exposure 

time tho control unit has boon pro:rr.ciod, Programing i s 

done by raoano of two vector patch boards and s ix t i a ing and 

"nunbe? of cycle'' switches contained hi the stain cabinet* The 

Gain cibinot also contains transistorized eosiputer c i rcu i t ry 

and a four-channel loistrak event recorder. In tho ©vont r e ­

corder ^our tracing pens regis ter on , ./©saure sensit ive paper 

tape , noving a t a speed of s ix inches per minute, the frequency 

and duration of every symbol presentation, ovary au©-symbol 

presentat ion, and every response l:y tho sub Jes t . Despite the 

f l e x i b i l i t y of the eleotronic CF? in lams of prograras and 

tftalng, standard progreias and tirin& hr;I to be set up for the 

23 Tha Sohein apparatus had l e t t e r s VJ/X6 x 3A6 inches 
a>atm in blank India ink on whito paper* Tho revolving druja 
sn* the Gehsla apparatus raqulrecl appixwriboately 0.96 seeonda 
t© carry a l a t t e r oompletsly past the viewing aperture , witk 
f u H exposure i n tha aperture afforded i t f a r Q.k& seconds. 
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experitaent. 

The two prof^wt boards were set ttp wit1 t i e following 

sequence of l e t t e r s : 

A procrnw: ? , L, X, **, v , '., S, B, 7*. " : sue symboliX 
3 gBaagraai A , .-, i<, *?, j . ::, p , .., u, H; cue sysMLiX 

Sbs "xaaaber of cyola" awitchoc and tho ^o&m. amlwfa&f 

Switch ware sat so U.. - t as t ing always stiirtec* . . i ta £Ue A pro-

grs»* which ran for thvoe eyolea (three fu l l repet i t ions) and 

than automatically swithed to tha 2 program, which ran for three 

cycles. Than i t »*as necessary for tha c^or i^oa ta r to prass 

tha reset button ta s t a r t ths laachitie a#aln a t tho ha&lfMltllg 

of tho A progran. 

Alphabetical l e t t e r s ware projected on the symbol 

display screen a t tho ra ta of 3 W par s t a i t o , «.•» approxiaatoly 

343 duglng «• f u l l ton sa&aita totfaJL *hc charactora wora sxposed 

on ths screen for •:.... „,eaom]« "' and than tha hereon was dark 

for l*Jc seconds bafora the next sjnabol prose ate.. 'on. JMflBtt 

ths beginning oJ ox.- s^obo! ^oson tn t ioa to tho ^oginnivsj of 

tha next ^rozcntatiou, ;ho tirao elapsou was 1.7> seconds* 

2ha nroosduro *j.J*b -— a.. Joofc w&a *w JOIIOHS: ths 

subjoot waa give:. u~ ; usi*-button in, hia noa-pai».-lysod hand, 

• M M 

£h. This «apo3uro tiwe Li ^«?o.uj i toly ha U* that allowed 
by ths i?afc*in-C8»T (G.'B ceconds), uhlan could ba speeded only 
lasehoniaallsr, *5chulu raocKssondad whortaaliis the oxposure fciia® 
and lengthaning the t o t a l tff j i l v i t h tha a lsatronla apparatus. 
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and tha symbol display unit was positioned so that it was 

within his line of vision, and as close to him as it could be 

placed comfortably. He was told only that ha was to watch the 

little box where he could see different letters flashing. 

Ra was to watch for tha letter X, and each tins he saw It, ha 

was to proas tha response button down and release it. He was 

then encouraged to try not to miss any Xs, and tho machine 

was turned on* If tha subject responded appropriately, ha was 

given a full trial of tan minutes. However, if his first 

responses ware incorrect, tha machine was stopped and directions 

ware given again, following which the machine was once again 

started, When it appeared that the subject was giving his 

bast performance, if ha was making any correct responses at 

all, tha test was continued for the full tan minutes* Subjects 

ware never told in advance how long the trial would ba, and 

following tha trial, if aubjoats eould apeak, they ware asked 

to guess how long the trial had been. There was a cons latent 

tendency for subjects to undereothnato ths total time of the 

taat* 

Scoring of the OFT records was dona by visual inspec­

tion of tha strip chart recording. A full tan minute trial 

produced five fast of chart paper, and on this paper it was 

readily apparent if responses corresponded to cue-letter (X) 

presentations. A subject was credited with success for a 

given response, provided it was made before the next following 
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cue-letter (X) presentation occurred, Frequency seoras ware 

tallied for tha number of correct responses given to tha 21st 

to the 80th cue-letter presentations, inclusive. Thus a p®&» 

fast score was 60, 

3* The aaaple Population, 

Aa originally designed, the subjects for this atudy 

wars to ba tha same ones referred for a siaaltaneous rehabili­

tation study of haaiplsgio patients, and tha sssto restrictions 

for age, sax, and medical condition VWPO to apply for both 

atodias* Tha final sample, as i t turned out, was not identloal 

in a l l respects for both studies, although there was consider­

able overlap. However, tha samples warn drawn from tha same 

sources. Before giving a detailed description of the actual 

saraple studied, some asasaenta on th© origin or referral of 

patients far tha ataady are given* An arrangement had been 

made with setae eighty Ottawa physicians that they would permit 

study of their hospitalised CVA patients for purposes of the 

rehabilitation project, vrhansvar one of these physicians had 

a CVA patient admitted to tha Ottawa Civic Hospital* Ottawa 

Oanaral Hospital or St* Louis &^ Montfort Hospital, ths research 

team received this inforesatlon frow tha hospital f«3raitting 

off loo. Than were detailed information about the patient w 

taken Iran his hospital chart and i f ha appeared to ba a candi­

date fear the research, MM attending physisian was asked to 
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sign a note on the hospital chart signifying his awareness of 

and authorisation for the research procedures. Suoh initial 

steps resulted in time lest between hospitalization of a 

patient and the commencement of testing. In seme oases, this 

unfortuante daisy nay have baan a aritiaal factor in deciding 

eucesss varans failure of ths study. However, the best advice 

available was that absolutely no tasting of hospitalised 

patients should ba attempted without tha explicit, signed 

aenaant of the patient's attending physician, and so there was 

no way qt obtaining tha desired subjects except by complying 

with these conditions. 

Despite tha cooperation obtained from tha hospitals 

and from meat physicians, tha sample accumulated at a disap­

pointingly slow rate* Haw patients wore referred for tha 

study at tha rata of throe or four a week, but only one in 

eight or tan proved ultimately acceptable. Aonta CVA patients 

within the proper age range, who were siok enough to ba hospi­

talised, but wall enough to ba tasted and then retested two 

weeks later, simply wars not in vary good supply. 

Initial referrals ware lost in several ways, ranging 

from revised diagnoses (to something other than CVA) to death 

of the patient. In general, the mildly severe CVA patients 

ware tha ones who ware available in hospital fa? tasting, 

patients with little or no symptomatic involvement often are 

net hospitalised, due to lack of hospital space, and thus 
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ware miaaad by tha sampling procedure employed in this experi­

ment. At the other and of tha continuum, ths vary sink patiants 

are often untestabls because of a aomatoso or semi-comatose 

condition, or they may dia bafora they have boon in the hoapital 

long enough fas* tasting* As a result, it took over tan months 

ta collect tha sample described in this paper* 

Any 0?A patient who was under seventy-six years of age 

and who was Judged by tha naurolegists to have an occlusion 

of the middle cerebral artery or tha baailar-vertcbral arteries, 

was aoeepted for atudy* All prospective rehabilitation study 

oaaaa ware seen by a neurologist, ̂  whoso opinion as to tha 

diagnosis was accepted. In the ease of patients who did not 

form a part of tha rehabilitation atudy sample, but who were 

acceptable far this study, the medical opinion expressed in 

tha patient ta chart was accepted. 

Tha ago sailing of seventy-five years was act on ths 

advice of neurologists and also on tha basis of acquired exper­

ience that bayonfl the mii«aeventias, many of these patients 

are increasingly difficult ta test. In tha original experi­

mental design for this experiment, it had baan planned to 

asaapt patients only if their ages fall between forty-three 

— * » — m m i — « — — — 

Z$ Dr. E.A. Ataek, or Dr. Garth Bobres examined each 
of tha rehabilitation study cases. Both man are consulting 
neurologists, and both are on the staff of tho Ottawa General 
and tha Ottawa Civic Hospitals. 
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and seventy-two years. This corresponded to the range from 

minus one to plus one standard deviation from the mean age of 

all,pationts treated at the Rehabilitation Institute of Ottawa 

over a three year period. It was found, however, that the 

sample did not accumulate so rapidly that one could afford to 

ba too rastriotiva. Also, the experimental sample ran a little 

older than Idas Rehabilitation Institute cases. Accordingly, 

the maximum acceptable age was increased to seventy-six, and 

lata In tha experiment, one patient of seventy-aeven was included. 

Among tha patients teatad, symptoms showed varying 

degrees of severity, but ovary patient seen exhibited at least 

a alight degree of hemiplegia and/or aphasia. Conditions of 

patients ranged from alert to semi-oomatose. Comatose patients 

obviously were not testable, and so had to bo excluded from the 

sample. Characteristics of tha sample population are given 

in Table I. It la of note that tha patients described in ths 

table are those from the final sample. 

There may be individual differences determining the 

kind of person who has a CVA to begin with, and further, to 

be included In tha present sample, a subject had to be sick 

enough to ba hospitalised, but well enough to be tested. Thus 

despite all attempts to ensure randomisation of tho sample, 

various aelective factors ware operating. On the positive side, 

was tho fact that every available subject who was within the 

desired ago range, and testable, was accepted. 
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Tabls I . 

Hean Ages of the lien and Women OTA patients u t i l i s ed in th i s 
Study. 

M S,D. 

19 64*16 7*51 

Fetmla 19 &B*k% &•$£ 

Total 38 66,29 7*23 
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All patients ware tasted *h the hospital at bedside, 

and in moat easss there ware other patients present In ths 

room. In aoms oases there were nurses present as wall. 

k, Tha Method of the luxperlment. 

In this ceotion, an overview of tha various steps of 

tha experiment ia givant 

1. Selection of the sample- Tha sample was composed 

of thirty-eight hospitalised patients with recent earebral 

vascular ooolaaion involving either hemisphere. Both men and 

women were seen, Tha age range was fifty-four ta seventy-

aeven years. All OVA admissions reported during the period 

tha atudy was being conducted at the tha Ottawa Central Hoapi­

tal (over a period of tan months) and at ths Ottawa Civio 

Hospital (over a period of sight months) ware considered as 

aandidatas far tha atody if they were under seventy-six years'-' 

and if the OVA was of recent onset. Tha bast available medi­

cal diagnosis was aeoapted as the criterion that a patient 

aotnally had a CVA. Authorization of tho attending physician 

in each ease waa required preliminary to any tasting. Hon-

CVA control subjeets ware not used. 

26 One patient referred from St. Louis de Montfort 
Hospital was described by tha referring physician as "about 
seventy*'. It was learned later that tha patient ties seventy-
seven, lu all other esses, patients were seventy-six years 
or yiamflar* 
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Patients accepted for the stuiy were tasted individually 

at beds! le in the hospital. The order of procedures given 

below i s tha logical one, although i t waa not necessarily the 

actual order followed in a l l eacesu 

2. Measures for determining physiological stress types-

Eos lnophll counts were dona at weekly intervals, with tha 

i n i t i a l one being done as soon as possible after the patient 

was referred for tha study. Blood was drawn and the laboratory 

work dona by registared medical laboratory technicians, follow­

ing standard procedures. 

Information about tha patient ts wed leal history was 

collected from his hoapital chart -?nd from direct interview 

with particular reference to thirteen diseases of adaptation* 

3* Psychological tasting- parts A and B of tha Trail 

Making Teat, and a tan minute t r ia l with tha Continuous Perfor­

mance Test wars administered to a l l subjects capable of taking 

them on at least two occasions: a) as soon as poaaibla after 

referral of tha subject for the study; and b) approximately two 

weeks after the f irs t testing was dona* A third testing at 

an additional interval of two weeks was dona on some subjects, 

but i t was not poaaibla to obtain this third sat of test results 

on a l l subjects. 

k* fllaasification into?stress groups- Tha physiological 

measures, aoainophlls and diseases of aUptatlon, ware ut i l i sed 

to assign ©web suhjaot to either *he high or the low stress 
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group. Three tip***** alaaalfiaations were made, one on tha 

basis of eosinophils alone, one on the basis of adaptation 

diaaases alone, and one on the basis of eosinophils and adapta­

tion diseases. 

5. Comparisons made- Saparate analyses were made using 

tha high and low stress groups derived from each of the three 

•lassifieation method a. Within eaoh method, tha high and the 

low stress groups wars compared for the fraquanoies with which 

reteat improvement appeared. Frequencies of improvement vera 

tallied for eaoh of tha three tests used, i.e., for the Contin­

uous Performance Test* far tha Trail Making Test, Part A, and 

for the Trail midng Taat, Part S. 

6. Statistical tests of stress types- Two by two con­

tingency tablas wars made using tho frequency data on each taat 

according to eaeh of the three olassifieation methods. For 

sash contingency table, the chi square was computed to test 

for significant differences between tha frequencies shown in 

the ealls. Yatesu correction for continuity was applied 

whenever it waa required because of small cell frequencies in 

tha contingency tables. 

7. Statistical test of age groups- Contingency tables 

ware drawn up and chi squares computed to tost for differences 

in fraquanoies of improvement on each of the retests for younger 

and older subjects. 
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3. Oorralatioa of age and stress- Tha biserial coeffi-

ciant of correlation was computed for • *i and stress group 

membership, 

j>* The Apaoifio Hypothesas* 

stated in the null fo«a, the major hypothesis las On 

repeated tasta sensitive to cerebral functioning, no significant 

difference in frequency of retest improvement osenrs between 

high stress and low stress groups during tha first three weeks 

following a cerebral vascular accident. 

secondary hypethoees are as follows: 

1* HO signiriaant difference in frequency of retest 

improvement occurs between younger and older OVA patients during 

the first three weeks of the acute phase of illness, 

a* There is no significant correlation between age and 

JMferasa typa* 

Ths next 4bantar diasnssas ths *etnxal ftji&i&fca aad 

the various signlfiaanee tasta which wars applied to tha data. 

Various aspeota of ths data mm disoussad. 



CHAPTER III 

HESuTITQ AHD DISCUSSION 

In this chapter, tha frequency with which Improved 

reteet scores appeared in groups of subjects classified accor­

ding to stress type, age, sex, ate., is statistically tasted 

far tha signifioance of inter-group diffaranoas. Where differ­

ences between tha groups are found to exist, they are Interpre­

ted in tha light of tha theory presented earlier. 

Tha chapter begins with a discussion of tha classifica­

tion of tho sub jests according to physiological stress types. 

Following this, the findings with regard to frequencies of 

retest Improvement are praaantad for eaoh classiflastion method 

and en eaoh test. Differences for age and for sex group 

membership are praaantad next, followed by tha correlation 

between age and sax. Than the reliabilities of the tests are 

diaauaaad* Finally, thara is some diaoussion of ways in which 

a study such as this oould ba improved,and thara are some 

obaarvations on tha physiological and psychological tests used 

in tha study* 

1* Results. 

Tha elassifieation of subjects into high and low physio-

lagleal stress groups was made on tha basis of two different 

kinds of information, eosinophils, and diseases of adaptation* 
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Far various raaaana, discussed elsewhere, it waa not poaaibls 

to obtain both measures an all aubjaata* Both measures ware 

obtainad an a total of twenty aubjaata, and it was found that 

tha two maaauras agreed in their a lassifieation 1% of the time* 

In ether words, fifteen of tha twenty subjects wars given 

identical classifications by bath tha eosinophils and tha 

diaaases of adaptation* Tha phi coefficient of correlation 

for tha relationship between tha classifications by tha two 

methods is 0.h03. Tha maximum poaaibla phi coefficient 

which eould have baan obtained ia 0»90l|£, aa calculated from 

tha marginal proportions in tha contingency table for this 

situation. Far comparison purposes, ths high and low stress 

groups are compared below as they are composed by tha eosino­

phil classification method, by tha diseases of adaptation 

classification method, and by mutual agreement in tha two 

proseding classification methods, 

Tha eosinophil method far oomparing tha high and law 

stress groups provided an H of 28, with Ik in tha high stress 

group and U| in tha low stress group* Tha frequencies with 

whioh improved soores occurred on retesting were tabulated 

far ths Continuous Performance Taat, far tha Trail {taking 

Vast, Part A, and for ths Trail Making Test* Part B, Chi 

square tests far tha significance of tha differential fre­

quencies with whioh reteot improvement was observed in tha 

high stress varans the law stress group are reported below* 
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Details of the seoring system used tor the tests are given in 

the preceding chapter. At this point it can be noted that 

tha Trail Making Tasta ware scored for tha number af seconds 

required far completion af eaoh part, and tha Continuous 

Performance Test was scored for the nnumber of hits" on sixty 

stimulus presentations praaantad during approximately the 

seoend ta tha fifth minutes of tha test (twenty-first to 

eightieth presentations, inclusive). 

Ths results show that the frequency of retest improve­

ment on tho Continuous Performance Test was not significant. 

Tha obtained chi square of 0.164 (without Yates' aerrastion) 

falls far short af tha minimum value roquirad for signifieanao* 

Tho obtained frequencies and the chi square are shown in Table 

H , belsw. 

On ths Trail Making Taat, Part A, the high stress 

subjeots showed a significantly higher frequency ^t improve­

ment than did th© low vtresa subjects. This finding supports 

the working hypothesis af tha atudy. The chi square of 3*369 

(yates correction applied) was Just beyond tha *0£ level of 

significance, showing a definite trend in tha data, but it 

eannot ba interpreted as a highly significant finding* Tha 

bubjeots classified an tha baaia of eosinophils as high stress 

typos showed a greater tendency to achieve improved rataat 

asoras 9n the Trail Haking Teat, Part A, than did the subjeots 

classified as low stress. Table H I illustrates these data* 
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TablS XX*-
Contingancy Table and Chi Square for Fraquensies of Improved 
and Non-improved Batast Scores on tha OPT, by Stress Typ&t as 
darivad from tha Eosinophil Method of classifying 

far Stress, 

Hetest Low Totals X2 Prob, 

Umpravad 

Hot Improved 
5 
9 10 

9 

19 

Totals 14 

mmamm 

%k 

mmm 

&Q 

Q.lolj. 

msmmmmmmumm 

a Yates«s correction tor continuity mm mi 

$T*S* 

B b. C l HtCA j 

^iUwion&S 
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TABIB III.-

Csntinganoy Table and Chi Square for Fraquenolas of Improved 
and Non-improved Retest Scores on the TUT-A, by Stress Type, 
as derived from tha Eosinophil Method of classifying CVA 

Patients for Stress. 

Stress Type 

Retest High Low Totals x Prob* 
a — • — — m m m m m m • — • — • — M — I — — • — M M • — I a — — i — — — • » • • — — — • — — — — — • 

Improved 3 a 10 

Not Improved 6 12 18 

Totals lh 14 28 
3.889a -£ *0$ Sig;. 

— i — — » — » » — ~ — — « — — — — • — — — — — — — » — • — • — — > — — » — — — i ^ — — — — » — — — — — — — — « — — — — — » — » — 

a Yates 's correction for continuity was applied. 
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On Part B of tha Trail mking Test, the eosinophll-

high strasa subjects improved with signifleantly greater fre­

quency than did the low stress subjeots. The obtained X 2 

(Yates«s correction applied) for the differential frequencies 

was 6.857, and the probability of t. value this large being 

obtained by ehanse alone is less than*01. Therefore, for this 

situation, it is possible to reject tha null hypothesis at the 

•01 confidence level. This provides good reason for think­

ing thara la a relationship between high stress group member­

ship end likelihood of improvement on the Trail Haking Test, 

part B. Table IV presents these findings. 

Considering tha second method of classifying stress 

types, it can be seen by reference to Tables V, VI, and VII 

that no significant differences were obtained for any of tho 

tasta* Tha sample classified here by the Diseases of Adapta­

tion Method is not identical with the sample on which eosinophil 

information was obtained, but there is considerable over lap. 

It Is therefore interesting that Parts A and B of tha Trail 

Haking Test, whioh successfully differentiated the eosinophil 

high and low stress groups, do not come anywhere close to 

differentiating the high and low stress groups classified by 

diseases of adaptation. It is not clear why there should be 

this disparity* One possible explanation is that the eosino­

phil counts gave a picture of an on-going stress response in 

tha individual, whereas the diseases of adaptation classiflostion 
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Table IV.-

Contingenoy Table and Chi Square for Fraquanoies of Inprevad 
and Non-improved Retaat Scores on the TMT-B, by Stress Type, 
as derived from the Eosinophil Method of classifying CVA 

Patients for Stress. 

Stress Type 

Retest High Low Totals X2 Prob* 

Improved 7 0 7 

Hot Improved 7 Ik 21 

a 
Totals 14 14 28 6.859 -•/ *01 Slg. 

••^MaaawwwaawpwBw^wwawajasaawaii^^ 

a Yates 's correction for continuity was applied. 
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Table V,-

Contingenoy Table and Chi Square for Frequencies of Improved 
and Non-improved Retest Scores on the CPT, by Stress Type, 
as derived from the Diseases of Adaptation Method of 

classifying CVA Patients for Stress. 

Hetest 

Stress Type 

High Low Totals X 2 Prob, 

Improved 

Not Improved 

8 

7 

7 

10 

15 

17 

Totals 15 17 32 0.4729 N*S* 

ass 
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Table VI , -

Contlngency Table and Chi Square for Frequencies of Improved 
and HOn-improvod Retest Scores for the TMT-A, by Stress Type, 

as derived from the Diseases of Adaptation Method of 
c lass i fy ing CVA patients for Stress* 

Retest 

Stress 

High 

, ? * • • 
Low Totals X 2 Prob* 

Improved 7 7 14 

Not Improved 8 10 18 

Totals 15 17 32 
0.0976 H.S. 
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Table VII.-

Contingeney Table and Chi Square far Frequencies of Improved 
and Bon-improved Rataat Scores for tha TMT-B, by Stress Type, 

as darivad from the Diaaasaa of Adaptation Method of 
elsasifying CVA Patianta for Stress. 

Stress Type 

Rataat High Low Totals X2 Prob. 

Improved 5 6 U 

Sot Improved 10 11 21 

Totals 15 17 32 
0.0136 H.S. 
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simply earmarked the individual as a potential stress-responder 

in a situation whioh could have stimulated the stress response* 

Thus In the diseases of adaptation classification, the tests 

may have been run on people who were correctly classified as, 

for example, high stress, but were not necessarily displaying 

their full potential high stress response. 

It Is possible, of course, that the problems encountered 

with the adaptation diseases classification were simply the 

result of unreliability in tha collected data about disease* 

In most oases, the information about the medical history was 

taken from tha patient himself, either by a medical resident 

or by the psychologist conducting this experiment. Thus the 

patient was called on to recall and evaluate sicknesses and 

complaint a he had had In the past. It is common experience 

that soma people tend to minimise even serious complaints, 

whereas others magnify the slightest pain into a major disease. 

Yet a third possible explanation for the failure of 

tha adaptation disease-high stress subjects to exhibit a greater 

frequency of improvement on the testa than did the adaptation 

disease low stress subjects is the following* If the local 

topical responses of Inflammation and edema of cortical tissue 

did not appear because they were actually suppressed by the 

general systemic condition of the individual, then there would 

ba no reason for expecting rapid taat improvement, it happens 

that it has been demonstrated that exposure of an individual 



RESULTS AHD DISCUSSION 53 

to a system!© stressor inoraases his resistance to an inflsmma-
tory agent* This phenomenon of "crossed resistance" is described 

1 

by Turner, who says ". . . physiologic alterations charactor­

is tio of the O.A..0. decrease the Inflammatory potential ale 

of all tissues throughout tha body, and thus prevent the normal 

degree of inflammatory response to suoh irritants as. . .trauma 

• « *B It follows from this that tho adaptation disease-high 

stress subjeots who had chronic systemic conditions suoh as 

diabetaa mellltus or rheumatoid arthritis may tharaby have been 

provided with reslstanaa to ths formation of cerebral adaaa in 

response to vascular lea ions. 

Tha third method for classifying patients into high 

and law stress groups das aotnally a combination of the two 

preceding methods. To be classified high by this method, the 

subject had to be classified high by both eosinophils and 

adaptation diseases. To be classified low, he had to have two 

low classifications by the preceding methods. Thin double 

check method reduced the total H to only fifteen* It can ba 

seen by reference to tables VIII, 3DC, and X that no significant 

differences between high and low stress groups appeared on 

any of ths tests. The Trail l&king Test, Part B, showed the 

largest differences, but the chi square, without Yates»s 

1 0. Donna11 Turner, general Endocrinology* Philadelphia 
Saunders, 1955* P. 195. ta"'"M 
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Tabls VIII,-*S*i 

Contingency Table and Chi Square for Fraquenolas of Improved 
and Non-improved Ratast Scores for the OFT, by Stress Type, 

as derived from tha aombined Eoainophil-Adaptation Disease 
Method of classifying CVA Patients for Stress. 

Ratast 

stress Type 

High Low Totals X* Prob* 

Improved 

Not improved 

3 
k 

3 
5 

6 

9 

Totals 8 15 
0.0ii4& H . S . 

a Yates is correction applied* 
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Table IX.-

Contlngsnoy Table and Chi Square for Frequencies of Improved 
and Non-improved Retest Scores for the THT-A, by Stress Type, 
as darivad from the combined Eosinophil-Adaptation Disease 

Method of olASsifyi&g CVA patients for Stress, 
1 ff.'. f 'in". '"I •• .n t 1 ' , ' f <.'"\ ' i " ' . i " h i 'i i i i i . ii >i i i1 ii fi ii i i i ' i"nii:i' , |

1
i . l l ini |

l
| / i i , i i i , i i , , lr l i i i ""•" " i i , , 1 1 g 

Stress Type 

Retest High Low Totals »' X^ Prob. 

Improved 4 2 6 

Not Improved 3 6 9 

Totals 7 8 15 -
0.547 M.S. 

' • < " » ' " H I i i . i - i i i . J " Pn.L-j j i»! '< I..... nil L . J L ' I ii. mm. i i i r n * . urn. .»••. . L i n . m . m i n i m i * -

a Yates's correction applied. 
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Table X.-

Contingency Table and Chi Square for Eraquancles of Improved 
and Non-improved Retest Scores for the TMT-B, by Stress Type, 
as darivad from the combined Eosinophil-Adaptation Disease 

Method of olaasifying CVA Patients for Stress. 

Retest 

Stress 

Higfr 

•l^M'e^jfc 

Low Totals X* Prob 

Improved 3 0 3 

Not improved 4 3 12 

Totals 7 8 15 « 
2.026 N.S. 

a Yates's correction applied. 
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correction applied, was not significant. If Yates«s correc­

tion had not been required to adjust for the small cell fre­

quencies, a significant chi square of 4*286 would have been 

obtained. While this observation by itself is of little im­

portance, it does provide a due of sorts that larger numbers 

of fraquanoies might have provided significant results. 

Since there were various additional ways of grouping 

the subjects, as for example, by age and by sax, some infor­

mation about these comparisons can be given. With reference 

to sex group membership, this was not found to have any bearing 

on improvement on any of the tests used in this experiment* 

Tha ohl square calculations for eaoh of tha three tests yielded 

vary small results which were not indicative even of trends 

in the data. 

Age grouping, unlike sex grouping, produced some 

differences on the tests which were not unexpected. Young 

subjects tended to show improvement more frequently than did 

older subjects. Subjects were assigned to the young or the 

old age group according to their standing above or below the 

median age in the frequency distribution of ages for the 

total sample of thirty-eight subjects described in Table 1, 

page 37* Grouped on this basis, the younger subjects showed 

more frequent improvement on two of the three tests* On the 

third test, tha differences between the frequencies of 

improvement for younger and older subjects were not significant. 

Those results are presented in Tablas XX, XII, and XIII* 
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Table XI.-

Contingency Table and Chi Square for Frequencies of Improved 
and son-improved Ratast Seores on the CPT, by Age Group. 

in 'imiii »i mm" "i iiNii'in1'— ii'iir 11 mn'iiu • rifrMf r i u a , .'.iHiuMU'iiffiUuni ' umir i m f t rrrr rss= 

Ratast Young Old Totals X2 Prob. 

Improved 22 4 16 

Not Improved 7 14 21 

Totals 19 18 37 » 
4.753a - *Q5 sjg, 

j»-li|r"i» "•? .;ffintiruiiBiiiut i. ii i/•;-.-• tu!ii;i.» M i M f . M . i —wi.a.'y* JI.L.-JH '•••••̂ ' i "i ..mm iimiimiinniHi in v unm IH IMWWMI 

a Yates's eorreotion applied* 
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Table XII ' • -

Contingency Table and Chi Square for Frequencies of Improved 
and Nor*, improved Retest Scores on the TMT-A, by Age Group, 

Rataat 

Improved 

Not Improved 

Age Group 

Young 

10 

8 

Totals 16 

Old 

5 
13 

18 

Totals 

15 

21 

36 

X2 Prob. 

1.870® N.S. 

a Yatea*s correction applied. 
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Table XHI.-

Contingenoy Table and Chi Square for frequencies of Improved 
and Hon. improved Retest Seores on the TMT-B, by Age Group, 

Ratast 

Improved 

Not Improved 

Young 

9 

9 

Croup 

; Old 

2 

16 

Totals 

11 

25 

X 2 Prob. 

Totals 18 10 36 
4.985* <: .c5 g f e 

— m w n — » — — — — — — i . i i mi mi mi —HI mm m i — — — — • — — — i — — — — — — — » — > » « • — m — w » — i — p — 
— i — M » — — — M — — — — — — — i n il i in i n . m i — — — • tin ————>—>—Mi————.•—«»———•——H—» 

a Yatests correction applied. 
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Tha findings with reference to ago raised some question that 

perhaps age might have baan a contaminating factor in some of 

the preceding s t ress groupings. For example, if youthfulnass 

ware found to characterise the eosinophil^high s t ress subjects 

then tha significant frequency of improvement discovered there 

could have b$en a function of young ago ra ther than high s t ress* 

To' rule out th i s poss ib i l i ty , the relat ionship of a$e and 

straaa nan explored by means of both a chi square for ago 

varans s t ress (Table XXV) and a biaor ia l correlat ion of age 

and s t raaa , with a t tos t of tha significance of tha coefficient 

of corre la t ion. Both prossdarea indicated that there was 

l i t t l e or no relat ionship between age and s t r e s s , as classif ied 

by the eosinophil toothed. 

For purposes of the ohi square, subjeots ware assigned 

to the youn™ or blw old group on the kuwx3 ox Uhuir J.-«*UU 

posit ion for a&e snetv; tho to t a l sample of th i r ty-e ight subjects 

studied i n the experiment. This sample ia described in Table 

I* page 37* Thus a subject whs had an ago ranking of 19 or 

lower {younger than sixty-aavan years) was young; and a subject 

whose aga ranking was above tho median, ranking form 20 to 

38 (older than elaty-aeven years) was old. In th i s partloulAr 

grouping, the young sub Jaats had a mean ago of 60*00 years 

(S.D.«4.1t55 years) , and the old subjeots had a mean age of 

72*07 years (3.D.=$,172 years ) , Table XIV shows that there 

wore no signif icant ulffoA*enaea iu the frequencies with ^ l o h 
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Table XXV.-

Contingenay Table and Chi Square for Ago versus Eoalnophil-
Stress Classification* 

Stress group 

Age Croup 

Young 

Old 

Totals 

High 

8 

6 

14 

Low 

5 
9 

* 

Totals 

13 

15 

28 

X 2 Prob. 

o.574& *.s. 

a Yates *s ootrraation applied. 
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young or eld subjoota ware assigned t a the high or low sealne-

ph i l - s t r e s s groups* 

Tha b i s e r i a l coefficient of correlat ion for age and 

eosinophil^stress group msmbarahip was -0.240, and the t tos t 

af tho significance of th i s ooaffieiant was only 0*116, whioh 

ia not s igni f icant . Therefore, the thought that s t ress group 

membership might i n fas t ba a correlate of age was rejected. 

Despite ths fas t that both younger ago and high eoain-

ophil-s treso group membership appear t o ba character is t ics of 

tha subjects who showed the greatest frequency of r a t a s t 

improvement during t h i s experiment, thara ia no reason for 

believing tha t they are not independent fac tors , Tha small 

negative b i s e r i a l coefficient of correlat ion between the two 

variables suggests that there i s no consistent relat ionship 

between them* 

2 . R e l i a b i l i t i e s . 

Rel iabi l i ty coefficienta ware computed for both the 

f i r s t and second adminiBtrations of the Continuous Performance 

Test (OPT). Two half - t e s t scores were obtained for each ad­

minis trat ion of the CPT by tabulating the respective correct 

responses t o odd and even stlmnlws presentations for aaoh sub­

j ec t , laving obtained the ha l f - tos t seores, i t was pass i b i s 
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to apply tha Rulon formula of rel iabil i ty.2 The obtained 

coefficients of reliability ware extremely high*ahowing a 

vary high dagraa of intra-tast eonsiatenoy In tha performance 

of eaoh subject on a given administration of tho CPT. Tha 

coefficients arej f irst adminatration, 0*9929} and, second 

administration, 0*9938* 

It would have been possible, with tha data available, 

to compute a teat-retest ©©officiant of reliability for tha 

CPT., but this would have not baan a Meaningful figure, because 

the expectation was that many of the patients would improve 

during tha time interval batwaan the first and second admin­

istrations of tha CPT, and that this would ba reflected in 

their test scores. 

Test-retast reliability waa not computed for the 

Trail Baking Test (TKT) for the »m& reasons given for the 

CPT* Tha taat was administered with the expectation that 

many subjects would do batter on the second administration 

than on tha f irst , A figure on tha stability of tha TMT 

under these experimental conditions would not have been vary 

helpful information. Split-half methods of reliability aould 

— M — M I K — M * a — • • — « • • . 

2 Ths Hulon formula estimates the proportion of true 
variance in a taat by calculating tha error variance and 
subtracting this from unity, according to ths formula: 
Yte,~\-cr a /<? i *&** fbnmila ia described by J*P. Guilford 
in ^ f ^ ^ ^ l ^ a . ^ h o d s , lav York, KaOraw-aHl, I9$k» $>*379. 
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not be applied in tha case of the THF beoause the t e s t i t s e l f 

does not afford any way of being divided into equivalent halves. 

In the ease of the eosinophil oounts, a sp l i t -ha l f 

r e l i a b i l i t y coefficient was computed for sight subjeots tasted 

a t the Ottawa General Hospital. As explained in the previous 

chapter, i t was not possible to gat the sp l i t -ha l f scores in 

order to do a similar computation on a l l subjeots. For those 

eight subjeots, aaoh half-score was the count from one of the 

two chambers of the hemacytometer used in counting blood cel ls* 

Applying tha Hulon forjsala, a apl l t -ha l f r e l i a b i l i t y of 0*960 

was obtained* This ra f l as t s a very high dagraa of s t ab i l i t y 

in the frequency with which eosinophil ca l l s appeared dispersed 

in a given sample of blood. 

3 . Discus a ion, 

In re t rospect , i t Is possible to see Improvements 

whioh aould have bean made in the design of the study. The 

most obvious improvement would have bean to have a larger 

sample of acute stroke pa t i en t s , and to have had them available 

for t as t ing immediately upon the i r admission to hospital* To 

soraa or tont , those improvements could have been implemented in 

a rosoareh hospi tal in a eifcy larger than Ottawa* 

A further improvement which could have bean mad®, but 

whisli would have been far too ambitious for a student to 

undertake for dagraa research would htave bean the use of aa 
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extensive battery of tests sensitive to cerebral functioning, 

Reitan*s battery,^ #©* example, would have baan an excellent 

choice. The virtue of & largo and diversified battery of tests 

is that the investigator is aiuoh more likely to detect even 

highly apaaifio psychological affects of tha brain lesion. It 

goes without *.'3ying that a tost designed to diagnose, say, 

dyscalculia, will not he vary sensitive at picking up other 

kinds of impairment, ^hus? if only suoh a test Is used, many 

effects of the brain lesion may be overlooked. In tha present 

experiment, the moat sensitive test for registering changes in 

functioning foUswing CVA proved to be Part B of ths Trail 

Haking Test* Purely there were other reversible changes 

whioh were not detected on the tests used In this experiment, 

but tdiioh might have been issportant changes to know about for 

verifying tha hypothea is of tha study. It oan be noted in 

passing that even a single taat sensitive to only a single 

factor might successfully differentiate an experimental popu­

lation if a largo enough sample were used. However, in order 

to facilitate research studying the course of psychological 

impairment following brain lesion, the best approach would ba 

to employ both a largo sample and a large taat battery. Bven 

abort of these Ideals* it is possible to find interesting 

results, as shown in this study. 

•«——I— I — — » I — I — — W — w — — — 

3 Befsranoos are given in Chapter I* Of. footnotes 

1, 2&* 39,30. 
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Tho eosinophil method of classifying subjeots as hign 

or low physiological straaa types proved to be the one method 

that successfully differentiated the sample into those whs 

did or did not show improvement on tha retaat. Tha fast that 

ths eosinophil classification was able to do this, whereas the 

adaptation disease classification was not, is itself a finding 

af some interest. As noted in Chaptar II, it was Salye parson-

ally who originally suggested that the classification into high 

and low stress types aould be mad© with eoainophll oounts* At 

tha time of tho discussion with 3©lye, adaptation diseases 

wars not mentioned. In tha light of tha experimental results, 
k 

as wall as of the cetaments of Turner with reference to "crossed 

resistance", it appears that adaptation diaaasaa ware an un­

fortunate choice for a means of differentiating people in 

terms of their probable physiological response to a stressful 

situation* ®9Qn so, tha contrast batwaan tha two classifica­

tion methods has merit because it points up tha fast that 

chronic atren& roEpondera, if they are already responding to 

ana situation, may act have anything left to respond to a 

now straaa situation, Tha maahanisms involved are reminiscent, 

but not perfectly analagous, to tha nall or rone" lew and abso­

lute refractory period used to describe nvuronal excitability. 

4 Tumor, Qy^Ofo, p * 195# 
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Just aa tha expert's choice proved to ba tha bast 

oho ice for making tha straas classification, another expert* a 

(Reitan*s) choice suggested the moat helpful psychological 

test for the investigation. Both parts of tha Trail Haking 

Test showed themselves to ba sensitive instruments, but Part 

B, because of its greater complexity, provided an excellent 

means for assessing improvement in tha tost parformanoe of the 

stroke patianta* 

Tha Continuous Parformanoe Test, despite its excellent 

premise, did not turn out to have bean a vary helpful inclusion 

in tha taat battery* Undoubtedly the CPT has value as a diag­

nostic aid, and it probably could have been programmed to give 

a better measure of Improvement of the acuta stroke patients 

In this study. Considering tha finding that tha more complex 

Part 8 of tha TMT did a better Job in this study than tho lass 

complex part A, It oan be hypothesized that a more complex 

CPT task might also have boon more sensitive in detecting 

loss and recovery of function of the stroke patianta. It is 

quite assy to vary the complexity of tha CPT* Sehein,in his 

orosa validation study with tha CPT, described a se-aailed 
5 

"A XR task whioh is more complex than the "X" task he used* 

5 «T*D* Sehein, "Cross Validation of tha Continuous 
Performance Test fair Brain Damage" in tha Journal of ConanltihR 
Psychology. Vol. 26,1962, p7ll5-ll8. * a aa-a» 



RESULTS AHD DISCUSSION 69 

Tha "X" task waa tha one used in this study* In the "X" task, 

tha subJest la inatruotad to press tha response button each 

time ha seas tha latter X on the display screen, whereas in 

th© "A X" task, ha is instructed to press tha button each time 

ha sees tha latter X only if it was preceded by tha lotter A. 

Tha ease with which the complexity of the task oan be Inaraased 

la obvious. Perhaps tha usefulness of the CPT would have been 

enhanced if either a 8ingle complex task had bean used, or If 

two tasks had baan used, one relatively easy, like the X task, 

and titis other, complex, 

Tha CPT apparently has soma intrinsic interest for 

subjeots. It was noted that with vary faw exceptions subjeots 

under-estimated ths length of tha tan minute trial* I n some 

eases, the estimated times were as low as one minute, and 

tha modal time estimate was six minutes* There aould perhaps 

ba an interesting atudy developed to investigate tha person­

ality correlates of subjeots who give the most deviant time 

estimates after being administered a test such as tha CPT* 

There was a problem encountered by some subjects on 

tha CPT, whioh occurred frequently enough that some modifi­

cations had ta ba made in scoring. Soma subjoota started the 

test with many errors, but once they got used to the test, 

started doing anon batter. In order that these subjects 

should not ba penalised, the first twenty cue-letter presenta­

tions wars not scored, similarly, some cue-latter presenta­

tions vara not scored at tha end of tha test because, due to 
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a fa i lu re in the oyaling meohanlara af tha C?T apparatus, d i f fer­

ing numbers of cue- la t te r presentations had been presented to 

some subjaots during one period of the Experiment. In order 

t a correct for th is inequality, and to ensure that a l l subjects 

were compared on an identioai task, the responses to cue- l s t ta r 

presentations fran the twenty-first to the e ight ie th , inclu­

sive were scored, and only these sixty possible responses 

contributed to tha CPT score. 

Although tha analysis of CPT data made use of only 

the ^number of h i t s r seores on tha s ixty stimulus presenta­

t ions referred to above, several other kinds of scores could 

have beau obtained. For example, a number of subjects gave 

many extra responses. In some cases, some of these were given 

a t an en t i re ly inappropriate time, and some of these vary 

sarae subjeots failed to respond at appropriate times* The 

reasons for such unusual kinds of performances are not known, 

and no attempt was made in th i s study to u t i l i s e such infor­

mation* However, i t should be possible, par t lauiur ly, i f more 

data were accumulated, t o advance a theoret ica l rat ionale for 

ouch performances. 

This chapter has presented the resu l t s obtained with 

tha various techniques used to t e s t the hypothesis, i t has 

a lso presented aommants on observations made during tha exper­

iment, and diaoussion of some of the vir tues and shnrteos&ngs 

of tha tas ta used. In the next sect ion, the findings are 

surawarised and aonolnaions are stated* 
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In this experiment, ratast scores obtained approximately 

two weeks after the initial tasting of newly hospitalised, 

acute, cerebral vaseular accident patients, were analyzed 

far frequency of improvement* It had been hypothesized that 

patianta classified as high physiological straaa types would 

show a higher frequency of improvement on the retest than 

patianta elasaifiad as low physiological stress types. This 

hypothesis was partially supported. 

Whan patianta were dlohotomously classified as high 

or low stress types on tha basis of eoainophll oounts, it 

was found that the high stress types showed a significantly 

higher frequency of improvement than the low stress types 

on both tha Trail Haking Test, Part A, and the Trail Making 

Test, Part B. Tha Continuous Performance Test failed to 

differentlata tha two groups* 

Subjects classified as high stress types on the basis 

of a medical history of one or mora adaptation diseases did 

not show any greater frequency of retaat improvement than 

did subjoota who had never had adaptation diseases. 

A combined stress classification method using infor­

mation from bath eosinophil oounts and the medical history 

failed to select groupa of subjects who differed significantly 

from each other in tanas of rataat improvement. 
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It was found that younger subjects had a higher fre­

quency of rataat improvement than older subjects, but there 

was no correlation found batwaan age of the subjeots and 

eosinophil stress classification. Thus age and eosinophils 

stress type appaarad to be independent factors, Bo diffarenoes 

were found as a function of sex group membership. 

On the basis of the findings in this study, It appears 

that counts of circulating eosinophils can provide a usable 

moans of identifying individuals who are showing the stress 

response. This has Implications for the study of psycho­

therapy as well as of other situations where it may be 

desirable to have an index of the person*s physiological 

response* 

m future research where one might wish to classify 

subjeots according to physiological stress-types, a method 

which aould ba investigated would be ta test tha ease with 

whioh conditioned ©oainopenla can be elielted. 

The Trail Haking Test ean be recommended as a raaaaajen 

instrument In the study of cerebral conditions. However, it 

should always be part of a battery which taps many diffarent 

functions. Th© varied expression of psychological deficit 

in brain damage requires a complex test battery. 

Finally, the Continuous Performance Test, although 

It was not very helpful in this study, remains an interesting 

device for further rasa arch, one possible study would be the 
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invastigation of tha personality correlates of individuals 

whs underestimate the administration time af the test. 

A second piece of research which would ba vary inter­

esting would ba tha exploratory study of diffarenoes on the 

Continuous Parformanoe Taat between normal subjects and subjects 

known to have seizures of tha petit mal type* Possibly tha 

exposure time of symbols displayed could be progressively 

shortanad until tho subject began making a high number of 

errors* With adequate standardization, this could even become 

a diagnostic technique. 
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and Metabolism, Vol. o, 19l*b, P« 117-00. 
' *""" "'"' ,ai important introduction to the topics named in the 
title* There is more discuss ion of ths role of circulating 
eosinophils in this than XM tho next rafaranoa* 

— — , The otreas of Life, Hew York, ;ioOraw-Hill* 
*.*>,'/• . . t*\rl in—i.n.i.u»iiiii m i « i i » niinmniwiiim— m* * 

19£6, xvii-32^ p . 
Prepared primarily for tho in te l l igent layman, t h i s 

book atoBanrlzea most or iioly®*3 thlniclng; aho.*t the s t ress 
concept• I t Is an important oouroo for learning about s t r e s s , 
and i i highly raeommended. 
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Turner, C, Donnell, General Erjd©«ri»lo«, Seeond Bd., 
'hi lodsl^hla, Saundo^a, r.oI>. STiPTjji-. 

Far discussion of endoorlnoior^ and s t ress by an author 
other than ftelyo, th i s text ia roooisaaudeci. I t was not used 
In dove loping tho presont expejriment, hut was helpful in ex­
plaining: aorao of tho findings. 
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Table XV.-

Circulating if&stnophAl Counts on Twenr 
Patients for the F i r s t Three Weeks follow: 

ldht Acute CVA 
p i t a l i s a t ion . 

a High s t ress Sroup 
H I in i * t ,iin1111 in II 11II n miiiiimmi I W I i 

Vfssk 

' a t iea t 

Low s t ress Croup 

Toek 

Patient 1 2 3 

1 
2 

6 

9 
10 

11 
12 

810 
666 

iilj.0 

3g» 
322 

m 

m 
333 

176 

k25 122 

220 

an 
11 

2U 

B67 

HJ |& / !< 

HI 
ttjiita Jia1 ii'i'iiniBWii'iii. 

X$ 
16 
17 
18 
19 
20 
21 

23 

2$ 
26 
Zi 

160 

122 
100 

33 
11 

£10 
330 
: | 6 
222 
200 

66 
ISO 

66 H I 

165 
167 

tfrf 

4-00 

H I 
1|8 

IT? 
0 

a Classif ication 
tended to leve l off. 

baaed on i n i t i a l l y high oounts which 
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Table XVI on the foHowlng pages shows the initial 

and ratast scores obtained by each of tha aubjoats on each 

of tha three tasta used in this experiment. For reference 

purpoaas, tha subjaata classified as either high or low stress 

types by ths eosinophil count method, are indicated as suoh* 

On tha Continuous Parformanoe Taat (CFP), subjaata 

received one point for each correct response, with a maxi­

mum possible score of 60* If a retaat soore was higher than 

tha initial soore, this was interpreted as ttimproved" for tho 

data analyses. 

Trail Haking scores are given in seeonda roquirad 

to complete the test. Thus a lower ratast soore reflects 

improvement. 
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'Bible hTi,. 

I n i t i a l and Eetest Scores for Throe Teats Actodttist<*red to 
Thirtyweijsg&t Aoute CVA PaMai" 

sassssssss as ssss gSjMfi'w*"™ gjgtg^fflgm^awBe^^ . m n w i i m r t i WffiiWliBBl 

Lent Class, 

OPT 

1st Hotost 

M*A 
»inim»ii«i.m.l>«lliilmi' in nii i i imi 

1st Hfttaat 1st B«tast 
aaam"'«il«i»i«*W* HMH—* 

1 
2 
3 

9 
1© 

11 
\z 
13 

it 
l£ 
17 
18 
19 
20 
21 
2jS 

«SfSi 

29 
30 

a 
E 
rr 

H 

H 

L 

L 
n 

L 
L 

L 
L 

T! 

L 

S 

•/> 

*?T se 
gi 
i**V* 

>a 
* # 

$ 

T 
10 22 

0 
•*/v 

0 
a 
0 

0 
0 

56 
60 

% 
•0 

0 

11 
G 

$1 

36 
Sv 
60 
60 
NO 

«'n< 

60 
6o 

ft 

59 
60 
£2 

0 
60 

c 
16 

C 
0 
0 

60 
60 
20 

0 

0 
58 
»-4 

<i 
i»l 

109 
54 
71 
1 w 

j A 

ifo l$6 
140 

2C 
"">*"* rt 

b® 

JO6 

"3 Tv>. 

1M 
10 
IS 

.-01' 

65 
"5 ''.'"l 

I'd* 
* r 

~i» ^ 

$00 
2 X 
10 

t ™ !>-<** fti* 

£f? 

*40 

kk> 
ion 

70 

*-* 

163 
§4 

J J ^ U 

XC 
03 

10 
SO 
10 
1C 
xc 

I 
120 
10 
1\> 
t,' 

x« 
180 
IV 

18$ 

P c 
365 

390 
3*0 
570 
k60 
165 

xa 
S# 
to 10 
-ft"! 

Tr* 

10 

IC 
10 

•<20 
"20 
xa 
10 
0:0 

10 
10 

M 
10 
xfc 

177 
100 

li.8 
5 

300 
36£ 

& f e 

icn 

2S 
10 

^XS 
•*J*W-$4$ 

xc 
10 
to F 
j»y 

XC 
2?9 
xa 
xc 
xc 
xc 
10 

31(3 

XO 

V^T^M^ %ism%m * SO * iMesj^pdJfk* 
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Table ' ^ . - ( j o f l t i ^ , ; ) 

Xr»ltl:'l &u$3 Ho tost !3o*ww for 'i'l - oo Tost a Adwiniatoro<i to 
TMrty*alght Acute CVA B&Mtwtei* 

* 'Hr»»nniM II .Hill >l|ir • IHHIWWWM*— 
B&sin* 
Stress 

i t 'cus Class* 1st Hetest 

A ».^iw>«im iniu,iiiiii.iiiii»iii>.»«.wii.»i DIHIi »Wil»«i> .gTWillfrii'l WIMIILH 

1st fiitfcsst 1st Batast 
<inawwi* **mr^t*m*^ &**<*>mi>>mv**mit i^utur^!**'-****. •> * i»b«piW^i»iMS**^5#VH*M^^ 

31 

33 

3*i 
3t 

H 
E 
f* 

If 

0 
M 

5? 

0 

57 

60 

10 

IS 

TS A f t 

X8 

1C 
"it ft 

2(& 

130 
XC 

xc 
XC 
XC 
900 
XC 

xa 
XO 
S8d 

IS 
xc 

X0 

xc 
xc 

ij|glBjyjlWBa,yff 
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TRAIL MAKING 

Part A 

SAMPLE 

© 

© 

End 

(5) 
Begin 

(L) 

© 
© 

© 
© 



© <g) 

® 
© 

© 

© 

© © 
Begin 

© 

© © © 
© © 

End 
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TRAIL MAKING 

Part B 

SAMPLE 

© 

© 

® ® 

© ® ® 
© 



End 

® 
® ® ® 

® 

Begin 

® 
12, 

6 

® ® 
© 

® ® 
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ABSTEACT OF 

Havsrslbla disturbance of function in warn following 

cerebral vascular accident la a rooogniaad phenomenon. Th© 

spontaneous r a t u m of taiaporarily disrupt©d inunctions has 

baan aacplalnad on tha basis of an odon&tous roactlon in ths 

brain t i s s u e . This edematous r® act ion. puts pressure on con­

t r o l aantars not d i rec t ly associated ifith ths prisstary las ion* 

thus inhibi t ing functions laadlatad by tha®® oantars* Aa the 

edematous reaction subsides, pressure i s raduead, permitting 

oceae functions to r a t u m spontaneously. 

fbJs pro|aot xms an attarapt to u t i l i z e Solvet3 

concept of s t r a s s , with i t a implications for tho formation 

of inflammation and adam surrounding an injured area, in 

tha study of spontaneous i&provomsnt following atroko. 

Aeuto stroke patianta wore claaaod aa high or Xmt 

physiological straaa typos on tho basla of throa oaparata 

methods: 1} ©haraatorlatioa of uookly eosinophil oounts; 

Z) h is tory of adaptation disoaseaj and 3) a combination of 

tho proooding two. I t wao prodictod that patianta classif ied 

1 John F, Cullon, doctoral thoais mM>miBfa9& t o the 
School of Bjvahaiogy of tha tJaivaraity of Ottawa* Ontario* 
£U3ar l¥*$* *»*§5 P» 
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as h±$L physiological atroaa typos (who thooratloally war© 

more succoptible to formation ©r odaraa) would dosaonstrato 

a hi^aer fraquanoy of itt&rovanant on pay oho logical t e s t s 

than ^ould low physiological ctroso typoa. 

fho re sui t a ahowd that î han tvonty-eight aeuto 0?A 

patients vara classif ied for strosa on tho basis of oircula-

t lng eosinophils* ths frequency of improvemont on tho Trai l 

Haking Tost, Parts A &ad B, was significantly diffarant 

batwaan high and low a trans typos. Th© high strops typos 

ahOMOd a signif icantly groater frequency of Itaprovamont. 

The Continuous Porfowa&nco Test did not significantly 

dif ferent ia te str©s3 typos. Ho significant differences war© 

f ound on any tost , for mathods of $treas a lass i f los t ion other 

than ooolnophila. 


