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The work reporied in this theslsc was Begun at
Manchester and completed in Glasgow. Thus I con aclmowledge
two influences - that of Profegsor E.W,. Anderson and his
phenomenologleal approsch and the widely based eclecticisnm
of Professor T. Perguson Rodger. My approach to ¢linical
peychology ls enriched ap a result of these contacte and ig
much fuller and more gatisfying than the vrofessional role
which many of ny colleagues have undertaken or have been
allotted.

However, the fact that I have chosen to eoncern nyselfl
with a physical method of trestment has arisen from purely
peraonal interests, Sinee my entry into the fleld the use
of Blecbric Convulsant Therapy in peychiatric illness hes
interested me and intrigued me with the number of problenms
that 1ts application can pose, In this thesis some of these
problems will be ralsed and discussed, The issues lead me
beyond what other pgychologlsts have taken to he the relevent
asgpects of this treatment, viz. its effeets on cognitive
functions. For me E.C.T. has much wider lmplicatlons and
provides a petting for a discussion of the field of psycho-
physliology.

The approach is clinical in that 1%t starts from the

obeservation/



observation of patients being treated for thelr illnesses,
and apam not sesk to go beyond the clinieal situation, It
invelves as mach objectivity as ny respect for patients and
clinical problems will allow me detiachment., The reporte of
the investigations follow the conventlional mules and
stotistical methods have been employed. Statistles are usced,
however, simply as o méans of malking part of an argument
‘public' and not as an end or proof. This I take to be the
proper function of statigticsl nethods in the c¢linical Dleld
where so many of the lseues demand what is properly sesrch
rether then research.

In the dipeussion and formulation of points reference
is made to many workers in the field. Acknowledgement io
made by the convention of quoting the author's name and yesr
of publication in the text, with fuller reference to the source
appearing in the bibliography of referonces. The interpreotatio
of these author's works is originel and does not necessarily
accord with their own views or purposcs,

There ave many people to thank: Professor E.W. Anderson,
Drs. Revwnsley and Beott, Mre. T, Kenna and others in the
Department of Paychisotpy, University of Manchester; Professor
Te Mergnson Rodger, Dr. J. Roy and others in the Deportment of
Pegychological Nedieine, University of CGlasgow, and liss B.
Polley snd Niss As Logan for thelr secretarial help, T have

also to record my gratitude for the tolervant co-operation of

many pabients,

Ootober 1958
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SECTION I

Introductory



HESTORY OF CONVUL

STON THERAPY

Origing ond Harly Jisbtory

There are many insgtances cited in the early history
of poychiatry of how the production of sudden and sometimes
aggressive environmental changes have proved to be effective
in the relief of mental illness. Among the deliberate
attempts to induce "shock" or fright as a therapeutic
neasure are found ducking, sudden immersion in cold watewr,
using large doses of aleohol and blood letting. Toxice
subgboences were also used to produce ghock, for example,
cyenide end hellebore (Zilboorg, 1941). One Jjustification
that conld be offered Pfor this approach was the Hippoeratic
observation that an organic physical disease supervening on
mental 1llncsg led to an sbatement of the psychosis. Thus
it could be argued that the creation of “eontrollable illnesses!
of a physlcal kind would lead to pathologleal states in which
the restitutive bodlly processes might benefit the mental
disorder. However, it is lmposeible to trace any such
consistent theoretical basls for the therapeutic use of shock.
The rationale has varied with the prevalling philosophy and
practice.,

In Romen times Titus advocated flogging as a ocure for
insanlty. Rarly in the Christian era Gél@ua racommended
starving/



starving, chains and flogging as 8 method of stimulating

the appetite of patients. He elaimed thet such treatment
*refreshed the memory" in some cases. Arvetasus, a
contemporary of Galen, advised bleeding to relieve the liver
in melancholy end purging by mesns of aloes (Hendorson and
Gillesple, 1946). It was thought that lunatics were
possegsed by evil spirits ond trephining of bthe skmll was
often carvied oub to releawa'them (Osleor, 1921). Loter in
the middle ages this medleal exorelem wes stopped and the
pricetes toolk over the treatment of mental illnees by means

off various religious rites (Zilbvoorg, 1941). Harly in the
16th eentury Paracelsus gave acomphor by mouth to produce
convuleions and to cure lunaey (Bennett, 1943), but the
troatnent achieved little populardty ot the tims, Van Helmont
in 1707 adveoeated plunpging patients into cold water because
he had heard of a Duteh carpenter vho was cured from insanity
by aceidentally fall%ng into a river (Diethelm, 19%9). 8o
impressed were many workers by such tales of recovery from
inoonity by sudden accldental shock that they contrived
wvarious gadpets bto produce such "aceildente" within their
hospital. OCadelius (1933) relates how in Scandinavin one
hospital provided a bhoat in whiech the patlent, while being
peacefully rowed on an ornamentdal lsoke by an attendant, could
be/



be suddenly preeipitated Into the water in an effort
to cure hims Oberndorf? (1938) guotes from the "Tentamen
therapeutioun de anini perturbationibus" writien by on
unnemed student of wedlcine in Frence in 1783. This book
containg a detailed discussion of the merits of ducking, and
o description of a rotating cheir. It also includes en
account of how Boerhaave, the famed Dubch elinilelon and
enlightened medical sclentist, "oured" an outbreak of
convulsions in an orphenage at Hearlem by hesting an iron
rod to glowing heat and threatening to burn to the bone the
next child vho had a convulsion. Burrows (1828) gives a
full deseription of the methods of itreatment for mental
disorders which were popular in the 18th snd early 19th
centuries., Venesection, loeal bleeding by leeches, cupping,
purging, blistering, all had thelr advosates. He also
describes the theropy of swinging end gyration in which the
patient wag rotated in o swivel chelr until voniting and
collapse were induced. Another intorestingly named
contrivance was the "irangullliser of Rugh" which was in
effect o suspended bed in which the patient was swung until
"the blood was driven from his brailn and he went to sleop!,
Harme (1956) traces the origins of electrical treatment
$o the begimmings in 1740 of a series of blennisl revorts on
Tlectriclity and Medieine by 1l'Academie Royale des Scisnces
in/
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in Fyance, In this jJournael in 1755 Dr. J.8. le Roy
reporbs the cure of a bBlind person afber three shooks
and other “gﬁ@ﬁiﬁ@ﬁﬁ” ave listed from oll over fuvepe.
Howevey, by the end of this contuvy electrotherapy of this
gort had fallen into dipuses This period saw important
technical sdvences in elactrieity and it may have bheen
dissatisfaction with the imprecision of the therapeutic
applliceatione in the light of the new knowledge that caused
a twing oway from electrieal to pharmacological metheds of
treatments

Burrows, for exanple, prepgéribed camphor in large (oGCLCeee
"in a case of inesanity vhere tivo seruples were exhibited it
produced a fit and o perfect cure followed'. The history
off the use of camphor in the treatment of mental disorders
is outlined by Kermedy (1940). Teopold von Aunenbrugger
in 1764 advised that in "monia virerum® o mizture containing
camphor should be token every two hours day and night.
Welckhordt in 1798 advised that in cases of lunscy camphor
ghould be used to the point of producing vertige and epileptic
fito. Szekeres in 1851 preseribed doses of camphor, inereasing
by 5 gr. until 60 gr. were glven daiiy, this dosage to be
continued until fite appeared. Alter the £ites he elaimed
patients became lucid and their recovery would commence., With
the discovery of ether as an snacsbthetic in 1846, etherisation

came/



came into Pashion as o method of %raa%menﬁ'in neyehliaboy.
It was much used betweon 1849 and L1860 not only in Hurope
but in Americo where it was reported to be "valuable in
acote excitements and depressive agitations, especially
with marked fear and outbursts of penic (Diethelm, 1939).

By the latter belf of the 19th century with the knowledge
of galvenice pnd farodic electriclty and the ume of the Leyden
Jar to vary strength and duratlion of stimulus, eleetrotherapy
was rewintroduced and pharmacological methods of treatment
bogan in thelr turn to be replaced by electrical forms of
treatments As In other fi@idg of medicald treoatnment by
eleatricity 1t was felt the application of draughts of
elestric current, particularly when derived from improsplve
apparatusg, was of great importance in the treatment of mental
disorders, Iven as early as 1853 Huf? is guobted as saying
that "no nervous affection whatever should be regarded as
Incurable until electpicity has in gome Porm heen btried!
(Androp, 1941). Bven earlier, Burrows (1828) had indicated
the value of the application of "galvanien" to the bowels
in aaée& of melancholy. Allbutt in 1872 is quoted by Ceplen
(1945) ms having used o golvonic currvent from o modification
of the Daniell cell, passing this ocurrent through the patient's
head for 10 minutes and thereby achieving tesnguillisation
of the patients About this time sufficlent vse had been
mode/
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mady of eleotrotherepy to allow Morriz Benedikit, an
Auptro-Hungarian neuroloplst, Yo compile a twosvolume work
on "Tlekirotherapie' giving preclge electrotherapoutice
proseriptions for all known neuropathologleal stotes
(Harms, 1956}. Howewver, as Androp (19h1) suggeosts, the
regults of such therapy graduslly waned until by the beginning
of this progent cenbupy the treatment was no longer popular,
Onde more the pendulum begon to swing bask in favour of
drug treatment and in 1901 Wolf recommended prolonged sleep
by means of Trional as o method of peychiatric therapy.
Spifanio in 1916 aleso reporied favourebly on this therapy
whieh he carpvied oub with the aid of phenobarbitene (Diethelm,
1939). In 1982 %Wlisi Pollowed up his work on prolonged sleep
by introducing prolonged nardosis with Semnifeine, XKisel is
conventionally recogniced to be the instigator of the modern
period of shock thervapy, snd it is of more than passing
interest o notice ;t;hm'ts Kilsi's contribution occurred in the
BUME year as Wagna§;ﬁmﬁra@g desordbed his malarie brestment
of general paralysis of the lusone.

Modern, Physiodynomic Thevapies.

Blectrical means 6f shoeck therapy were to be re
introduced in psychiatry but only after a significant perdod
during which pharmecological o gents were used. Nanfred Sakel
(1938)/



(1938), ueing his experience in the treaiment of dwug
addicte by ingulin, thereby minimlising withdrawal effedts,
began to btrent mental illnessss by insulineproduced hypos
glyvenemin,  In 193% he Degan to troat schizephvenis by this
nethod, Arvound thisg tiuwe too, the use of metrazel, a
gynthetic conpound relobtad to camphor, wag advosated by
Nyivo and Jablonskye These workers deliberately soushid bo
produce convalsions in their sehlzophronic patients. The
rationale for this prosedurs was that Glaws in 1951 had
roported thet, contrery to Krsepelin's ond to Bleuler's views,
the conbination of schizovhrénis and epllepsy wop rere, Glous
found that out of 6,000 sehizophwenlics only oisht hed hed
fits and thet four ¢f these eight recovered shortly after
thaeir fite. Other contomporary roporis sonfirmed this
suggested antogonism betweon schizophrenie dpistonia and
epilepsys

Von Meduna (1956) oives an oooount of his own work in
this Pleld ab this time. Working in o pasychlstry dominated
by Vivchovian oonceplbs he was concerned to reveal the brain
pathology of schisophrenia, WFifteon yeanrs of sxaminstlion of
sobdzophvende bialineg had ylelded the observation that in
sohizophranis destroyed nerve tlssue wes not replaced by the
glie systen. Intorest in epllepsy arose becatse it wes known
that in thig condition glis proliferation ceourced. Yhe
beneficisl/ |



beneficlal effect of epillepsy on schizephrvenia currently
helng cl@imed reminded Medune of how induced malaria had
a curative effect on general paralysis of the insone.

With these facts in mind Meduna sought a convenient
method of producing epileptic abtbacks. In his search he was
influenced by a number of fortuitous circumstences; by
axperinent on guinea pigs he wag able to satisfy himself
that camphorated oll when injected could produce the convulsion
with no apparent subsequent ill-effeots. On January 23r4,
193L, he induced the firel convulsion in a patient by the
intramuscular injection of 25% camphor in olive oil. ¥He
deseribed how at the end of this succegsful treatment he was
so distressed himself that he had to be supported to hiso
room by nursess It was another of bhls "frultful errors' thot
led hinm to uge the substonce "Cardiagol" which had heen
wrongly advertised by the manufacturers as being water soluble
camphor vhen in fact 1t had nothing to do with camphor,.

More recent work has nolt confirmed the suggested
antogonism between epilepsy and schizophrenia (e.z. Alexonder,
19523 Katzenelbogen, 1940). Yde, Lohse and Paurbye (1941)
investigated 715 cases of schizophronia and found 20 patients
who suffered from convulsive attacks, five of whom were
egbabliched epllepticas, This represents an incidence of

about twice the expected chance incldence for epilepsy.

Hoch/



Hooh (1943) has also indicated a positive tendency fop
pehizgophrenla and epllepsy to be assveiated., HNore recently
Bartlett (1957), in an effort to clerify the reletionship
batwesen chrvonle peychosis ond epllepsy, studled the case
rocords of all patients encountored in two hospitals over

a five-yeoar poeriod with o Jdiagmosis of psychosis following

on epilepsy and with the continved diagmosis of epllepsy and
peychosise e found no significant evidence to sugeest that
sehizophrenie aceurs mnore or leése freguently in eopileplics thon
in the general populstion. In general, the apperent antagonisn
between epilepsy and sehimophrenia ceems to have been
fostered by the dlapnostie convention of not specifying the
Porm of funationel disorder accomponying epilepesy. Conerally
the term “peychosis due to convulsive digorder” or "epilepsy
with behaviour disorder" was used which d1d not allow any
indicatlion that the illness was sechizmophrenis in resserches
based upon simple diagnostic classifications.

Whatever the theoreticel basis for this kind of
treatment, its acbion was undoubtedly impressive and its
results aroused interest in other methods of convulsion
theropys Bertolani in 1938 produced epileptiform seizures
velnpg annonium chloride. Coramine was aleso used bub, in
general, the chemical meithods of producing conyulsions were
felt to be wnsatisfactory in that they involwved a delay
between/



hetween injection and the onset of the convulsion Gueing
which paotients demonstrated objective signs of foar ond
dlgtreas.

Durdng this time work on the olectrical production of
eonvulsions had been carrlied out on animals, Von Fritsch
and Hitzig in 1870 in thelir monograph “"The Elecotrical
Stimulation of the Ceprebruam" haod denonstrated the clecirical
excltability of the brain and in particulayr that epileptic
gelzures could be produced in dogs by electrical stimulation
of the exposed brain, ILeduc (1902) found that certain
aninals when stimulated by electrieity would Pfall asleep.
Her oxperiments in "electrical sleep" were re-~investigated
by Robinoviteh (1906) who found that eleetrical stimulation
of the dog's brailn produced epileptiforn convalsions. Welss
confirmed Rebinoviteh's oﬁaarvaﬁian in 1905, TIn 1922 von
Schilf induced eplleptic fits in doge electrically, without
opening the skull, by placing electrodes under the
conjunctivae and using an altermating current lasting for
0«5 soconds, As o measure of the tine of appllication he
used a contact pendulum which momenteorily connected the
pource of the current with the subjeets The convuloive
threchold was determined by gradually increasing the stinulue
current by means of a variable resistance in seriess, As a

conclusion to his paper von Schilf suggested the poesibility
of/



it producing convuleions in man by a similar method
(Patzold, 1940). Chiauzzi (193&) repeated work which had
been cariied oubt by Viele Tive years previously on the
induetion of convulsions in animals using 2 50 ¢.D.Se
alternabing eurrent at 220 volts ond with a stimvlus time
of 0«25 seconds applied. This teehnique used olectrodes
placed in mouth and rectum ond Chisuzzi confirmed that no
obvious ill-effects were produced in the animals by such
procedures. Oplepel in 1937 (see Jesener and Rysn, 1942)
ropested von Bchilfs experiment determining the convulsive
threshold of amimels by inserting ¢lectrodes under the
conjunctivee, He noted that in this position there was less
variation in the animals' clectrical resistonce than if the
electrodes were placed in other positions. In Moy 1937
Binl read o paper entitled "Experimental resesrch on
epileptic atiacks lnduced by the eleetric curvent" at the
meeting of the Bwiss Psychilatrie Assoclation in Berne. In
this paper he reported reculis of his experinents on animals
and sugpested that further research mlght produce a gimilar
method for use in man as o therapeutic alternative to
eardiazol,

Tn the following year Cerletti and Binit (19%8) described
their apparatus and technique for the electrical induction
of eonvulsions in bhumane as o therapeutie procsedure,

Txperience/



Experdence with dogs had shovm that they could adninister
almest sny reasgonable voltage with safeby 1L they
sontrolicd the time of the stimalus within rigld limits,.
They felt, therefors, that eleetric stimulation was a
potential therppevtic weapon in man 10 o technicve could be
worked oubt. Cerletti was tuming over in his mind this
problen when a friend informed him that Yat the Rome
slanghlierhotuse plge are killed by electricliy'. e desided
to pee this operantion for himsell, There he was told that
electricity had been used in the bubtchering of plgs for
yearvs, but he discovered that the animals were not hilled
in this monner, they werc convulsed by an eleetrical current
applied to their heads, then as the convileslon pubsided
their throais were cut and they were bled.w

Cerletitl now set to work to discover exactly what was
naceguary to kill the plgs by means of an electric eﬁrrentg
in other words, the minimal volltage and time invariebly
lethal. He experimented with different voltages applied
over vorying lengths of time; and by various electrode
placements.s He found that currents paseed through the head
were/

“Tootnote. Meduna (1958) relates amusingly how in fact the
eircie hasp recently been completed when n Danish sleughiterhouse
wrobte to him to ask whether his most regently devised therapy,
carbon dioxide inhalation teehnigue, would be of value in the
homane killing of plgsi




were tolerated bettler ﬁhan those passed aeross the chest,

for then long periods of apnoen and sometimes death ensued.
He rvepoated hig Yitreatnent" of pigs until he felt confident
that a eonvulsing current of electricity could be passed
through the heads of bumang without fear of permanent damoge.
He Imeow that the appropriate voltage was in the nelghbourncod
of 100 to 125 volts snd bthat the sefe time of application
wos ahaut'DQB peconds.

8o he decided to apply such o ourrent to the head of
a humen, Cerletti's own vivid descpiption of the subseguent
procedures 1o gilven in translation by Ademson (1955).

"Theae alear proofs, certaln and oft repeated, caused
all my doubts to vanish, »nd without morve ado I gave
ingtrmietions in the clinie to undertake next dpy, the
axperiment upon mon.

*A sehizophrenie of asbout O, whose condition was
orgenically seound, was chosen for the flret test. He
expressed himself exclusively in sn incomprehensible glbberish
mede up of odd neologleme, and, since hle arvival from Milan
by teain without a ticket, not o thing had been ascertainable
about his ldentity.

Ppeparations for the experiment wers carried out in an
atmosphere of fearful sllence bordering on disapproval in
the preasence of varlous assistants belonging to the celinic

and/



snd some outside doctors.

As was our custom with dogs, Bini and I flxed the two
electrodes, well wetted in salt solutian, by an elastie band
to the patient's temples. Ae o precaution, for our first
test, we used a reduced tension (70 volits) with a duration
off 0.2 seconds., Upon c¢losing the cireult, there wes o sudden
Jump of the patient on his bed with & very short tonsing of
2ll his museles; then he immediately collapsed onto the bed
without lose of consclousness. The patient presently started
o sing at the top of hic voice, then fell silent. It was
evident from our long expericnce with dogs thot the voltage
had been held too lowe

Iy bearing in mind the observations with repeated
applications of the day before upon plgs, made arrangements
for a repetition of the test.

Someone got nervous and suggested whisperingly that the
subjeet be allowed Lo rest; others advised a new application
to be put off to the morrow. Our patient sat gquietly in bed,
looking about him, Then of a sudden, hearing the low~toned
conversation around him, he exclaimed ~ no longer in his
incomprehensible jJargon, but in so many cleor works snd in
a solemn tone ~ "Not o gecond. Deadly!"

The situation was such, welghted as it was with
regponeibility/



ragponsibillity, that this warning, expliclt and uneqguivoeal,
shook the persons presend to the exbent that some began o
ingist vwpon suspension of the proceeldings. Anxiety leoct
somathing that omounted to superstition ghould interfere
with my declesion urped me on to actions T hod the electrodes
reopplied, and a 110 volt dlscharge was sent through o
Q.ﬁ’mamanaa, The imuediote, very brief cromping of all the
migeles was agaln seen; aftor a slight pause, the mosth
typical eplleptic 01t begon o tale place. True it is thet
all had thelr hearts In their nmouthe and were truly opnressed
during the tonle phase with apnoee, aghy peleness, and
cadoverous faclal eyanosis « an spnoen which, if it he awe-
1ﬁgpiring in & spontoneons epileptic £1t, now sgeemed painfully
never~ending = until at the fivst deep, steriorous inhalation,
and first alonic shudders, the blood ran more freely in the
byatonders' veins as well; and, lastly, to the immense rellef
of 0ll concerned, wag witnossed a characteristic, gradual
awokening "oy steps®. The pablent sat up of hls own accord,
looked sbout Wim ealmly with a vague smlle, ap though asking
what was expeeted of hims T asked him: "What has been
happening to you2" He snswered, with no more gibberighs "I
don't know, perhaps I have been apleep."!

That is how the first opileptlce it experimentelly
induced in mon through the eleectrice sbtlmulus took place,.

So/
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B0 eleebroshock was borng for such wap the name I Porthwith
gave 1"

While convulsive therapy was guickly recogulsed and
nacepted in Germeny ond Switzeriand, it was nol until 1938
that interest was aroused in Britein.  W.R. Thomas and
T.Ge Wilpon, after a tour of the continentel clinices,
presented an official report published by the Board of
Contprol recommending cardiazol as o form of btrestment, By
this time the disadventages of pharmacologically induaced
sonvulsions were beilng overcome by the use of eleetrieal
sbimalation and H.C.0. was being applied in Britain and
raported on in 1939,

Seottish mental hosplitals were among the Piret to use
these new forms of treatment in Britain. The outbreok of war
obaeured the trend of 1&mg®damalé evidence for the efficadcy
of such phﬁ&ieal therapies, If the Plgures for admission to
Scottich mental hogpitale ave examined from 1900 to the
pregent they show o striking vise in numbers commencing just
prior to the last wer and continuing inito the lmmediste
post-war period, This increase seemp to be larvgely due to
%h§ increaged numbers of voluntary patients seeking treatmont
in mental hospitals, reflecting not so much an absolute
increase in the numbers of the mentally 11l as an increased
domand for treatment. This inerease Pollows the Introduction
of/



of physienl trveatuments bait alse colneides in Scotlond
with expensions In administrative end hospital services
(Rodger, 1957), It i3 perheps corroct to say that the
physical treastments eomtpibuted to this expansion and have
tended to revolutionise 1ldeas of mepntal hospiial eare and
treatment, replacing the previous policy of custodlel care
by that of aotive treaitment,

This change of attitude was as luporiant for the
peychlatrist as for the patlent, simece 14 introduced o
slanificant change in hic functlon and role and conseguently
in his professiongl status as a physicisn,

The convelaion theropy approach was not lumnediately
accopteds Punch in 1938 commenteds "An Itallan doctor
claing to cure depression by givisg epllepsy. Any btakera?!,
Hingie i his "Visual Outline of Paychiatry” in 1941 still
cast doubt on 1t efficocy., He says: "No eyotem of ideas,
delusions or hallueinations, obsessions or any train of
normeld thoughte con be ceused bto disappear through sceidents,
Injuries or aptificial meaus." E.0.Te, howevery, was most
realdily accepbed by doetors in wmenital hospiltals vho "faced
with wards of humens seemingly doomed to incessent inner
turnell, bto roegeession down to the level of o dumb animal
opr even to the vegetatlve gtpotum, mite, notlionlens, Lilthy
and elowly Qoetepriovating, or belligerent or selfwdestructiveesee
elutchaed/



clutehed of any obraw of salvation', (Gordon, 1948).
The meaulite vhich were obbtained by the use of convulsant
procadures ware all the more dramatic when viowed againet
the historigal backgromnd that physiclons vy 111 the 1930's
ware vivtually as powerless to help a major human affliction
o Hippocevateos hod been over 2,000 years previocusly. Bven
the slighitest remission or bronsient improvement was held
to be suPficient to Justify the use of these new trentmento.
Protagoniats of the psychoanalyble approach felt that
suech physical wethods were nonweatlonal and even inhumone.
Overholser (1949) asserbs that the only consistent motivation
for using ohysicnl mebhods was the physiclan's need to
expross aggrassion towards thﬁ'pmﬁiantg He deplored this
attitude and gtrepsed that physieal methods represented a
regrespion and avose malaly becouse of the ozxeessive length
and cost of peychoonalysis. Thig nighi be regarded as &
vather pavechial view gince the ovhysieal methods of treatment
have developed guite independently ond not as subsbitutes
for, or alternotives to paychoonalysis. Part of the concern
with the propristy of the treatment erose from atbitudes
bo opilepays Tt was feld thet the deliberate induetion of
a "disesse" such ng epilepsy must be fraught with danger
to the potlent as the eplilepitic attack was indicative of
broin domepe. Experience with convulsent therapy and more

recent/



recent work in neurophysiology has shown that the
convulsion is a pormal rvesction to execessive stimulation
end is not in itself pathologienl,

However, not all poychoanalyste maintained o categorical
objection to HeCeTe Wayne (1955) suggests that the ‘
charocteristics of the B.C.T. situstion may awoken in the
physician an atititude of cmnipotence, o need to cure
hostile impulses guieckly and unrogolved peeping tendencies.
On the other hand entagonlsm towards BeC.Ts moy be
motivated by the physician's fenr of his own sexual and

apgeressive impulses)

Apparatug

Tleetroshock was one of several waye in which
therapeutic convulsions could be induced.s While it was
rocognised that the convulsion and not the method of ite
production was the significant featuve of treatment, the
electrical method possessed certaln advantages among which
vere the relative simplicity of the spparvatus 1tself, both
in congtruction ond operation. Cerletti and Bini's spparatus
involved o source of alternating current, o mechaniesl time
pwiteh, an adjusteble voltage oubtput of beitween 80 and 1hO
volbts, and g clreult Lor neasuring the reslistence of the
gkull. This latter circult conslsied of a small variasble
DQG !/



DeCo voltage of 2 voltis maximum, allowing a current of

1 milliampere through the patlent to give s reading on a
meter.s On the basis of +this measured resiptonee they
caleulated the voltage regulred to pass 300 to 600
milliamperes A.C, through the patient, assuming that this
neasure wap independent of frequency and eonsequently that
On's loaw applied, They faund that convulsions were produced
by ecurrents of 200 to 600 millismperes flowing for 0.1 to 0.2
seconda. The electrodes were made of thin wire gouze
fastened to o metal crosgbar built into the headband and
pressed olose to the upper nart of the temples. Between the
wire gauze and the crosgbar a rubber cushion was inserted

to engure o uniform close fitting., To reduce surface
reglatance the temples were shaved, the skin wes scrubbed
and molstened with saline;

In the following year apperatus similer to that of
Cerletti and Bini had been devised, buili, and its use reported
in Britein and America (Fleming, Golla and Walter, 19%9;
Kalinowsky, 1939; Shepley and NeCGregor, 1939). Strauss and
Macphall (194O) were the first in this country to introduce
a portable electrical convulsive apparatus and to recommend
this treotment under outpatient conditions. They included
an altermating current circult for measuring the patient's
resistonce, using a resistance bridge excited by a low

volbage/



voltape transformer, because thelr experiments had shown
the inacouracies of the previauﬂ nethode using direct
current measures; for example, the D.C. registance of a
patient measured by an ohmmeter was 370 ohms and by a D.Ce
wWheatotone bridge was 1,650 ohms; using en A.C. bridge with
a small current of less than 200 microamps the resletance
obtained was only Q412 chms,

Moat machines heve malntained the same general
prineiple as Binl's original device, even for a long time
incorpovoting the D.C. measurement of ré@iaﬁaﬂﬂe although
in fact thls had little relevance to the resistence which
would be set up when the A.C. gtimulus wag applled to the
pabtient,

Toter modifications of the machine have bheen concerned
to0 generate wave forms independent of the domestic 50 cycles
AsCe moins supply. MNany wave formg have been introduced,
verying in chape, in frequency of repetlition and in the
totnl duration of the stimulation applied, and attempts have
been made to relate variations in the stimulation applied
to variotions in the physiologleal and clinical response,
Such techniecal detoils are discussed by Liberson (1953).

QL INICAT./



Although inltially devised as o treatment of
schizophrenia, E,C.T. has been used in many psychiatric
conditions. Ourrently the trestment has come to be used
almost exclusively in the affective illnesses ond most texbte
books indicate H.C.T, as the treantment of cholce in
depressive conditions,

The following is a short veview of some typileal
repullie reported with B.C,T, in vardous psychiatric disorders.

Sehizovhrenta. The therapeutic use of convulsiona
wag originally directed townrds treatment of schizophrenic
illnepeses. Insulin hypoglycaemie is, however, nowadoys
more often applied in schizophrenia as this illness tends
0 prove unresponsive to B.C.T. alone, althoush Lopez Ibor
at the International Congress in Parils (1950) consideved that
BaCaTe was an effective treatment of schizophrenie if a long
series of convulsions wag applied. He considered that at
least 30 convulsions were necessary to obtain good remission
rates in schisophrenla. OF the schlzophrenic group of
1llnesses, catatonle oxeltement lo considered to be the most
favourable group for treatment with B.C.T. In this
particular illness in which the patient is often debilitaoted
due to 2 hipgh degree of activity without adegquate intoke of
food and water, it is often necegsary to use 5.0.T. as an

emergency/



emergensy veang of monagement of the patient and by
using Intensive convalsion treatmenite the physical and
mental symptome mey be ilmproved after two oy three days
of treatments In other types of schizophrenis 1% s folt
that the response 1o BeC.is iz not so Pavoursble and
eliniciang have preferred to use insulin trestment rather
then electricals It is also possible in the treatment of
sohizophrenis to use combined B.C.Te and insulin (Mayer~
Gross, Slater end Roth, 1954). Hemphill (1942) rocommended
that B.0.T. should be tried in all coses of schizophrvenia
before iusulin therapy wes instituted. Other workevs have
guggested that intensive B.CTe to the point of confusion
can be useful in mehizophrehic conditions but on the whole
there sre conflicting reports as to the efficacy of H.0.Ts
in schizophrenia and fow relisble Pigures are available
because many of the studies do not speeify the nature or
duration of illnese (Cook, 19hL).

Poychoneurosig. B5,C,.T. appears to have few indications
in the trenitment of the psychoneuvroses, Kalinowsky (1953)
deplores the indiscriminate use of B.C,Ts in guch conditions
and points out that psychoneurotie reactions can bhe
asgeravated by the 1ll-adviced use of H.CuTe Often the side
efffects of muscular pain or headnche are added to the patient's
gonversion symptoms and the temporary confusion may increase
the/



the patient's anxiety. The memory disorder too, which
ig roporied in B.0.7., is ofton considered to be worse
in peychoneuroticcases., Cenerally, although somne workers
heve reported success with BeCuT: in psychoneurotic
conditions (e,gs Hemphill and Stuart, 1949), it i1s sccepted
that only in psychoneurotic conditions In which depression
is present does T,0.T. have any indlcation,

Peyehosia due to orpanice braoin digease. Although
HeCaWe was intended for use in the functblonal psychoses,
some wovkers have suggested that convaleive treatment is of
value in treating the psychotic manifestotions of braln
dipeage such as exeltement in acute organic reactions.
FaCaTs moy be used as an adjunctive therapy while speeific
treatment is being undertoken snd in this way the patient
mgy become more cosoperative or tractable. The symphomatlc
depression which develops during treatment by ACTH or
cortigone has been claimed to be treated successfully by
HeCuTe

Of all the orgenlc conditions, the use of H.C,T. iﬁ
epilepsy seems to be the most interentings Barly on it wap
connldered that B,CsTe Ltself mlght De a ppecific treatment
for epllepsy an the convulsive threshold could be reized by
TeCeTa to o level at which spontanecus fits could be prevented.
Caplan (1945) reported success in using B.C.%. as an accessory

to/



Lo routine pharmecologleal methodss He ghowed that,

when convulelons pevsist in gpilte of full dosen of snti-
eonvalsive drugs, convalsive treatment may be of velue even
Por instltutional eépllepiics. The rationale was that B.C.T.
would replace the sponteneous epllepitic £lits ocourring atb
inconvenient times or in dangerous clycumstonces hy
convalaions electrloally indueed under conbrolled conditions
of time end ploce, In 2L coses treated on this besis balf
showed & reducetion in the ineldence off £ite to less thon one
quarter of their former numher. In 16 cases with an
agsoclated psychosis the symptons were ameliorvated in nine
patientas  Treditability and aggressivences wers found to be
perticularly emenable to treatment by B.C.T. However, the
gfifects of the treatment both on the fits and psychotic
symptons wasg transiente.

Apart Prom the convulsion iteelf there have been
puccessful applications of H.8.T. in cases of epilepsy where
poyehie equivalents were an lmportont feature of the illncss.
Such eguivalents as automgtiom, irritsbility, clouding of
gonpeiousnons, ebe, are generally regarded as heralding the
onget of a grand mel convalsilon, It is felt that if thie
grand mal is produced aptificlially such equivalenis can be
avoided and the epileptic twilight state cen be reduced in
its durationes

Qther/



Other conditionss Ta patients suffering from psycho=
pathic parsonality, soxval deviation and even mental
deficicney, B.C.Ts hog been used and occaslonal success is
veporited These reports are usually of o single case and
puecess may he clained on the bhasls of Tthe wremoval of the
secompanying affective disturbance puch as depresaions
MeGa's hog plgo been advoeated as a treatment in the removal
of introctable pain and even ot one time ag o trestment of
rhoumntold arthritis on the basls that the notural
Liberation of ACTH which occurs with B.C.Te would be as
affeetive & troatment of the arthritis ne massive doses
introduced into the bady.

« Beonett (1938) was the first %o

raport suceepses in the treatment of depressive psychosis
by pharmacological convalsions. In the same year other
workers confirmed his succesces (Low et al,, 1938; Cook and
Ogden, 19%8)s MHuller (1938) iListed the reports from various
workers and records an overwall recovery rate of 587 with

n Purther 155 improvement in a tobtal group of 148 nabients.
Bennett (1941) having treated L6 potients suffering from
apffective disorders by meens of convulsion theropy, reported
5%% complete recovery snd i socinl vemissions, In 1942
Purst and Stouffey reporbed that of 65 patients treated by
TeCe'le for afffective dlsorders, 73% were able to leave
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hospital after an average of only L5 days and another

11% were improved. Impastato and Almansi noted that the
remlasion rate of 80%, which they obtained In a group of
patients suffering from affective paychosis and treated

by EeCoeTs, wog exactly the same as for metrazol-induced
convulsions (Caplen, 1945), Piizgerald (1943) roported
8% recovered and 17% improved after treabing 150 cases of
depression by E.C.T¢ Bott (1943) deseribed 100 depressive
psychoses treated with electricslly induced convulsions in
whom improvement wos obtained in 87 caces.

These early reports showed epncouraging results with
BeCeTe in cases of depressive psychosiss. When duration of
illness wae investigated in relation to prognosis it seemed
that, contrany to the findings for schizophrenis vhere the
length of the illness wop & significant feotor, in the
depressive psychoses even chroniccoses can respond to
convulsive therapy. Mtzgerald (1943) classified his cases
according to duration of illnese and Lound recovery rates bo
be T6% out of 89 under one year, 13 out of 17 between one
and two years and nine oul of 20 over three years' duration,.
He coneluded that, excepnt in cases of more than three years'
duvation of illness, the results of treatuent are not affected.

The faaﬁlthat good results avise enrly in the use of any
treatment ip recognised., It io cynically observed that in
meny/



mony of the physieal therapies a recovery rate of the
ovder of 2/3 of the treated group can be obitained with
almost any new substonce. Nore constructively one can
¢laim that such factors as sugpestibllity, the patient's
and doetor's enthusiasm for the treatment, chenges in the
amount of attentlon paid to the patient snd environmental
changes can produce quite striking results which, hovever,
are not nevossarily due to the exhibition of any particular
treatmente However, at about this time o survey wos undere
taken by Penrose end Merr (1943) which, in its design, was
able to eliminate the nd hoe nabture of the conventional
clinleal 4rial. Using actuorlel methods they evaluated the
results of shock therapy by estimating the chances of
vesovery of patients remaining in hospital without such
treatment,. From o study of the hospital records of Ontario
Mentnl Hospitals they found that during 1941 and 19L2 56%
less patiento on the average puffered from affective psychosls
than would hove been the case 1P no B.C.%e had heen gilven.

In 1950, when mogt clinlelons were being impressed by
the success of £,0.T,, Karagulle (1950) published the results
of an investigotion of the effectivoness of H.0.Ts in
depressive states compared to conservative treatment, Uning
two groups of patients treated at the Royal Edinburgh Hosplial
for Mental and Nervous Disorders in the years 1900-1939 os

controls/



controls, she compaved four groups of potients treated by
HataTe in the yeavs LOLO0-1948. As a rvesult of her atudy
off the comparatlive vesults oblsined from the sixn groups she
coneluded that Ythe pervcentapre rate of recovery does not
vary greatly whether potionts are treated conservatively

or with electric convuleion therapy:; sueh slight differences
o8 meay exipt arve gtatistically insignificant", and slso

"ghe use of BElGeTs ALd not shoriten the duration of
hospitalisation to any significant degres”.

These conelusions were purprising to clinicians,
particulurly becouse the paper quoted suthoritative support
for her avguments and stobietieal reassoning. However, Slater
(1951) rewogzamined her roport and drew attention to the fect
that the alffeventinl improvement rate in fevour of the
1LO00«1959 group could be abbtributed Lo the greater period of
timo in which such improvement could oecur in conbtrast to
the eight year period in the T.0Me groun. Nore important
wae his obgervetion that Kerapulla hoad in faet obsoured o
higher rocovery rafe ohd lower death rate by a shtatistical
devica, Avpuing that "death unless in the form of suleide
cannot be attribvuted to the depressive process! she had
raecaleunlated the perveentoge of recovery, lmproved and not
improved after all deaths were omithbed. Blater maintained
that death was o risk atitaching to leaving depressive pationts
untreated/



untpeated by B.0,Ts Reappraleing the figures with death
rates locluded showed a higher proporilon of recoveries in
the trested group. Again Kervagolla'ls elainm thet length of
hoppitelipation was not reduced in RB,C,T. capes wag ghowm
to rest on a comparisen with e conltrol unitrented group
during the same poriods Her Pigures showad thet a
econalderable pericd of time elapsed bhetween &ﬁmiasi@n and the
beginning of treatment. Any potlent ndnitted to hospitnl
during 19u0-10U8 end who recovered rapldly would be eounted
in the control group. The treated group thus had an ab
initio gelection in favour of cases with long duration. The
effects of this selectlion are to blas the study in favour of .
the prognestieanlly lems favoursahle group aud to 2dd to the
pardod of hosplitalisetion the period of nonsvecovery. Slaterts
apgunents reverse Kavasulla¥s propositions end make her work
o strong confimmation of the effectiveness of By04T. in
depregaive states, .

iven with the newer ouphorient and tmenguillising agents
BeCaTe 48 8t111 considered the treatment of cholce for
depreosive illnesses and a responce is generally observed
affter o course of Pive to elght treatmenits. Most of the
ronge of depressive illnesseés is eapable of resgponse to B.G,T.
although there are types of illness in which accompanying
cmmpiﬁaﬁti@ﬁﬁ/



gomplicetionn ney reducse the expected hipgh vecovery rvale -
for example, depressions complicated by avierlosclerosis oy
by genile cervebral chenges. Howover, Roth and Morrisgey
(1952) have argued that very often the dlagnosis of o sonile
aateriorvative illness can be offered on inadeguate clinical
groonds and that a carefMul examinabtion of the senlle patient
can ghow the i1llness to be depressive in nature, and thus
smenable to breatment by Be0T.

In general, in the manic eplsodes of effective illnesses
treatment by B0,y is felt to be best underiaken on an
Intensive basig, lL+as poversl treatments dally Tor o period
of three or four deoys upntil the manic ¢pisodo chows PespOnLG.
In recurvent depressions or recurrent manins the bresitment
does not prevent future recurrencesn, However, since B.C.T,
reduces the leangth of the depreseive or manle sploode itam
therapeutic efficlency con be Judged in terms of the length
of hospitalisation necessary for the eplsode of the 1llness
or in the prevention of suileide,

One further justification has to be offered, viz, that,
vhon 4t is poasible to give B.0.T. on an outwpatient boesis,
1t is often Peasible to allow a patient suffering from an
affective digsordsy to remain both at home and at work while
8441l heing treated Por a disorder which nmight otherwise have
led to his hogpiltalisation for a long periods. The recurrent
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menic ov depreasive patient can be induced to follow o
regime whereby he reports to hospital to undertake o
prophylactic courge of treotment by B.C.Te as soon as he
hecomes aware of the earliest symptoms of his recurring
1liness, This is illustroted in the following case.

Gage Mistory., A 60 year old vetived Alr Poree officer
woe cartified at the reguest of hie family, acting on the
advice of the Pfanlly lawyer, hecouse he had beeone involved
in an immense finaneial commitment whieh he was unoble o
meet and becausge his Judgement in businees was considered bo
bhe faulty, He was diaspnosed as suffering from a menlc attack.
On admiseion he wes & tall, wiry, hyperactive man, constantly
explaining a sewles of speculative ventures which he "had
Just thought up". One such scheme involved turning the whole
hospital into g private sanatorium - "You chaps ought to
ptress sana« not insanatorium...extend on a buginess footing
and your salary's trebled". Beeauge of his liability to
fatigue and impatient disregord Por food he was heavily
sedated and o course of B.C.T. was hegun. Afber gix breat-
ments he was troctable and objeetlvely calm, and he was ghble .
to consult with hls business assoclates to solve his
Pinancial Alfficultles,

The history of the illness showed that over the previous
ten years be had suffered from a cyclical serios of manlce
episodes occurring on the overage annually and lasting for
about/



T et e

shout six weeks. Although his bagice hypomanie porsonslity
wes an ageet in business, the acute monle epleodes hed
proviougly led to difficuliies as on the occaplon of his
admission. From his gecount of the illness he vecognised
that guch manie abtiacks were heralded by sudden changes

in sleeplng hobite and he agreed to return to hospital for
& courpge of E.0.0, when he noticed these chenges. TFor the

gubseguont four years he successfully meintalned this regine,

The Use of "Belagenh! Dmips

The puccessful use of E.C.T. in depressive illnesses
wag dependent upon the physieal suitability of patients
to undergo thie convulsive treatment. Although the contro-
indications discussed by Kalinowsky and Hoch (1952) are
Pay Pewer thon an a prieri Judgement would have predicted,
1t wan felt that tolerance of the treatment would be improved
in patients wlth cardise disesse or shkeletal danage i€ the
convulsive movements during treatment could be reduced or
inhibiteds Bemmer (1940) used curare as o "reloxent" drug
in order to prevent possible complications. Since that
time o nunbey of shorider-acting "eurare-like" substences
have been used (see Nvans, 1954) alone or in conbination
with en encesthetic in the procedure referred to as "modified
TeCaT,"

Montags (1953) discussed such modified procedures end
pointed/



pointed out that as the possivility of complications
gould not be pr@diatea 1t would be justifiable always to
use the maﬁified method as a poutine. Kalinowsky (1952)
and Maclay (1953) suggested that the relaxant technique
should only be used with caution as the rolaxents in their
turn are potentlally lleble to compllcatlons. However, such
complications con be prevented by the employment of a
skilled snaesthetist during B.C.T, and the modifled form
of the treatment hes now become o routine measure. In
faot the finding ot o recent medico-legel appeal (Lencet,
Pobruary 1957) was to the effect that a failure to use
relaxents mipght nowedays be considered to be professional
negligence.

The obsexvabtlons reported In this thesis were, however,
2ll ecarried out on patients being given the uwnmodified form
of the treatment and in seversl instonces patients under-
going the modified troatment werve deliberately not pelected,
This means that by pregent day steandords the material is
atypleal, Por at the begimning of these investipations the
proctice was to use modlified treatment only in speecial ceses,
In subsequent investigations, in the Intorests of homogenelty,
this ceriterion of observing only "rayp™ B,0.%, was meintained,
Apart Lrom keeping the sample studiled homogeneous 1t allowed
the effects of the E.C.T. liself to be reflected without
secondary/



geaondary effeabs from ananesthetics ylelding sigliicant
payehologlieal changes, or yvedwueing the patlent's accessibility.

While not dipectly relevant, it le of interest to note
that no really authoritative statement hap been made off
whether in feclt the modifications of the treatment have
sny offeot on the resulbs of the treatments Therve have
been several impresgionistle statements Yo the offect that,
while the modified treatment yields results comparcble to
the unmodified; the formey has advanteges in reducing the
patient's foar or apprehonsions Ardis and Wyllie (1953) in
their study found o small group of patiente who apparently
did not give a reagponse to modified E.C.Ts sueh as would
have been expected from "gtraipght” B.0.T,

geager (1958) carried out o comparison of the results
of unmodified snd modified BEJLC,Ts by a2 follow-up at one
year, 186 nonthe and two years after btreatments He reporis
that Ythese figures shew o tendeney for patients who receive
modified treastment to meke o less satisfactory recovery after
n longer stay in hospiltal®, Uis experdment is not ecrucial,
however but his Pfindings warrent further investigetion using
matehed proups of patients. His resulis Justify the
precoution taken in this study of investigating only

homogenaous groups with respeet to method of bredtment.

GONGLUSION/



QONCLUSION

As a readymade conclusion to this seotlon the
Tollowing guotation can be wuged, It represents infornation
given to pationts and relabives vhen the trestment consent
form ig presented Por signaturey Such information isp
agnally presented verbally ol in the Washington aren it
was decided to prepare a weiltten information sheet to give
to the pationt and relaotives for roforences The text is
quoted from correspondence of Dre. Rodls and Groh which
appesred in the AMAs Archlves of Nourology end Pasychiatry
for Jaly 1956,

*mlacotyoshook therapy 1 an accepted form of
traatnent fop certain btypes of nervous and mental
ilinesss It bas been used sueccessfully in thousands
of coses sinee ibts introduction in 1938, It i one
of the most effective ways of treating depressed
patients with suleidel tendencles or patlents who
mleght otherwise reguire prolonged hospitalizations

The peycehiatrist himsel? glves the treatment,
uping o ppeclally deslgned eleetronic instrument,

The treatment consigts of passing a controlled
glaeterliec current between two electrodes applied o
the pationt's tomples. In some instences, the
patient may be glven mediesntion prior to treatment
to reduce tension and produce muscular relazation.
The/



The patlent experiences no discomiort or pain
duardng the treatment; he does not feel the electrle
current snd has no nemory of the trestnent. When
the trestment ig given, the pationt hocomes
innedlately wnconsclous ond hag strong museular
contractions of o convulsive nature, These contpr-
actions Jagh 35 to 50 seconds. Complete relaxation
follows and several ninutes later the patient
gradunlly r@gminé conselousness, His condition is
gimilar to that of a patlent emerging from brief
anaesthesla. Within 15 to 60 mimutes, the confusion
cloare and the patient 1l gble bo vecognize his
surroundings. Followilng this, the patient is peopre
mitted to get up and aboubs Headache ond nauses
sometines ovaur, but these ave infreguent end usually
respond repidly to sinple treatmonts

The number of treatments in any gilven case will
vary with the condition belng treated, ond the
individual response to treatments The frequency of
treatment will aleso vary with each case. As the
treatmonts progress (usually ofter the 3rd and Lth
treatment) o certaln emount of haziness of memory
and confusion developos This memory impairment i
tranaitory and clears up within seversl weeks
following/



following the last treatment.

Eleetroshock therapy. like ony other mediesl
or surgleal procedure involves a ceritain amount
of caleunlated visk, Complications are infrequent,
the most common belng fractures end/or dislocations
of the extremities, or Pfracturves of the vertebrac.
These may sometines oceur, in spite of all pro-
cautlons and mugt be looked upon ag o recognized
hazard of the treatment, Should such an injury
occur, the patient and his family will be notified
and urged to call in a physician competent to treat
the complication,.

Duping the hospital treatment, the patient's
genoral care is provided by the hoaopltal perponnel.
On discharge from the hospltal, the patient begino
a "convelescent period" of several weeks' duration
during which he mist be under striet supervision of
pome member of the Pamily or some responcible person
salected by the family. This precaution is necessary
becauge of the temporary mental confusion and
impairment of memorye. During this entire perlod,
the patlient is not permitted to drive an automoblle,
to transact any business or to e¢arry on his usual
employment until the doctor gives his permission.
He/



He should not be permitied to leave the house unless
accompanied by a respensible companion because of
the poosibility that he may wonder off and get
logts Supervision is v&wy'impartamﬁ and must be
provided by a vesponsgible person.

Mnally, a word about the resulte of treatment.
Althouph the results in most caves are gratifying,
not all cases will respond squally well. As in all
forms of medical breatment ipn genernl, some patients
will recover promptly; others will recover only to
ralapse agaln and requive furmhaﬁ treatment; still
others may fall to respond at all,

The sbove informaption has been prepared to
anawer some of the most freguently seked guestions
concerning eleetroshock thervepy. The treating
poyehiotrist will be glad to answer any farther
questions which may occur to the patient or his foamily.

When the patient is trected by the swmbulatory
or oultpatient method the famlly, or someons designhated
by the family, has definite and roal responsibility
for the patient*s care. The patient is escorted to
the hospltal or the docterts office. The responaible
peroon stoys with the p&ﬁi@nﬁ until he reocts from
the/



the treatmen’d end then egcorts him back hone,

Duping the approximately two-weok period of treatment
and for ot least two or three weeks following
ternination of treatment the patlent must be under
the striel supervision and ccmpanionship of the
famlly."



SEOTION I

INVESTICATION . A Pollowsup study of tho effosts of
treatmen,

INVESTIGATION IX.  Foor of treatment,
INVESTIGATION IXI. Behaviour during convalelong.
INVESTIGATION IV,  Recovery of consclousness in R.0.7.

ITHVESTICATION ¥, The effeet of B.0.T. on pereepiion of
flichker,

ITNVESTIGATION VI, Gogmitive ohangen dupivgy DeGeTs

- Inveptigations IX to VI form o undbty in that they
refledt the tine seguende of events in the Yrectment
pituntion, A reprogontative aspeet of each phese of the
trontment o studied and the Pindings sre dlscussed in
the light of their peychophysiological implications.
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Investigation I

A followsup sltudy of all patlents who had B,C.T.
ag oubpatients at the Manchester Royal Infirmary during
the previous three and o half years was carried out in
December 1952, This perled was chogen beceuse after
thig date relaxant drugs were used routinely in the
application of H.C.T, Paltients covered in this follow-
up were selected ap having been treated without relaxant
drugs, speclal cages in Whmh velazent druge had been
exhibvited hoving been excludeds The follow-up was done
by post on patients whose nomes sppeared in the E.C.T. record
bookse. Patlents were gent o revly pald letter vwhich told
them that the hospital was interested in how they had fared
after receiving electric treatment and msked them to
indlicate whether in thelr opinion they had fully recovered,
hed improved to some extent, were no betier or were worse
after having this treatment.
| The original form of the quesitionnaire had included
gpeciflic questions on side effects of treatment but it was
feld thet thege items had been acting as clues to what the
paticnt felt should-be the expected answers. The final form
off the letier, therefore, included ouly an open question
asling/



aslking patients o express any comments sbout the
treatment which they cared to make, in order to try and
get a more spontaneous indleation of any side erffects.

On the whole it was felt that 1t was betler to niss
reports of these side effects rather than to heve such
effechts exageeratad in the study by suspesting them, Over
BOO returmed forme were finally svallable, representing
almost 50% of the letters originally sent out,

Mrom the oagenotes the number of treatments recommended
and the actual number of treatments given were obtained.
Although the mumber of treatments recommended was not
always recorded, the approved course in the clinic was to
racomnend a dosage of spix H,0.Te in the frst instance
with a roubtine reappralsal of the case gfter the sixth
treatments The numbers of treatment actually given when
analysed suggested that the likelihood of discontinuing
treatuent was greatest up to the third treatment of the
course, and as three treatments was not eonsidered clinically
4o be an adequate number to debermine improvement with EB,C.T.,
all cases who had not had at least four treatments were
excluded, The L77 cases which remained after this selection
ghowed o distribution of the number of treatments

ags/



as Pollovwm) -

Noe of ByCe'le Preguoney

B = OND OO~ OMTI
{’3
O

ol il g

n = W77

I e

The modal number of treatments in this group is,
therofore, the most uswally presceribed wumber, viz. eighb.
It should, of ¢ourse, be neoted that within this thrse-and-
a=holf year period some of the patients 4id in fect have
morve than one course of HiCT. The Pigures sbove refer

to one course only.s

Begultg

Of the total group examined 394 considered themselves
t0 have improved and 83 reported nb inprovenent, This
yields an overall improvement rote of 82.6% which is high
for such a mixed dlagnostic group. Part of the reason for
the elevabed improvement rate is, of course, the fact that
the Pfollow-up wag conducted on patients who had been for
some long time out of hospltal care, NMany of these patients

were/



were suffering from illnesses which by thelr nature were
self-limiting. Thus the effect of the treatment is only
paprtly reflected in the resulis of such a follow-up.

Of the U477 patients 212 were male and 265 were female,
The average age for the group was 401 years with no
sienificant sex difference (males 39.2, Ffemales LO.3).
When the improvement rate is caleulated by sex it shows
75 3% for males and 83,247 for females, the difference
by X2 being marginally significant at the P = 0,06 level.
(see Appendix A. ‘These caleulations were ecarried out on a
smalléer group of 359 patients, 162 male and 197 Pfenmale
beeause of the inadeguacles snd diserepancies in case
records. It was only in ithis latter group that age and
diagnosis could only be confirmed in the records. The
propordion of male to female in this smaller group is,
however, not simmiflicantly different from that of the larger
group, )
Breakdown by diof .8

This group represents a heterogoneous Adiagmostic sample.
During the period studied the referral of cases for E.C.T.
had been the responaibility of several physiclens each of
whom apparently selected potients on different grounds.
Thues the group ineludes a wider ronge of diapgnosig than the
expected affeative disordersa,.

Diagnoses/



Dingnopes were reduced to the following classification: -

Affeetive Disorders Depression
i ‘ Melancholia
017 gndogenm%aadepr@agion
n = g Recurrent depression .
Agitated melencholla ) Peychotle
Depression
Senile Jdepression o
Involutionel melancholis { o = 277
Menopousal depression ‘
Puerperal depression

Reaative depression e )
Depression with ‘ gggiggégon
paychoneurosis n = L

Paychoneurotie depression) 7

mffort syndrone
Angiety reaction

Hysterla Paycho-
Phobice renction neurosis
n = L Neurasthenia n e Wb

Obgesoional Adlsorder
Neurotie charscter
Pogt=traunatic neurosis

Miscellaneous Sehizophrenia
Papaphrenio
Alecholic hallueinosis
Inpotence

Gyclothymic personality

The mailn distinetion lies between psychotic depressive
veactions and the peychoneurotic reoetions. Within the
former group an attempt wees made to single out speecial
ingtanees of affeetive disorders such s sonile, involutional,
menopausal or puerperal formes of the 1lllness. For want of a

botter term theae were headed "Depression of epochs'.

Improvement/



Amprovement vates by dlagnosis emd sex

Mole ':31%% = B2.8%

Afective disorders 3% = 63M%

|
|
|
i
|
o

31
Female ”j%%‘ = 83,9%

Male = %% = TS0

Female = = 88,6%

ME‘.:LE} © T% o] 23.7.1/0
Pemale = %ﬁ = 85,7%
N Male B % = 6O
Pgychoneurosis ﬁ% = 63,6% 16
’ Female = 5= 66,6%
2

It will he noted that the sex difference noted in
the lmprovement ratesn for the whole group seems to be
derived from the hlpgher recovery rates for female patients
In the categories "depregsion of epochs" and "depression
with psychoneurosis", |

When inter-group comparisons are made 1t will be
geen from Table I (derived from appendix A) that there is

o

no significant difference bvetween the "affeetive digorder!

group/



PABLE I

POLLOV-UP INVESTIGATION

Probability Values - Relaitlonship botwoen
Dissnostic Categories

Affective Depresslion |Depression Paychom
Disorders | of epochs [with psycho~| neurosis
newrosls
AfFective - 0,75 0.01 0,006
Disovder
Dapregslon ; :
of epochs 0479 - 0,02 0.008
Depression
with psycho~ 0,01 0,02 - 0.9%
neurosis
Paychoneurosis 0.006 0,008 0.95 -




group and the “depression of epochs® group and none
between the "depression with psychoneurosis” group and
the Ypeychoneurosis! group. The other differences are seen
0 be slenificonte This Pinding confirms the specifie
nature of the regponee $o0 .0.T. in diamostlic categories
and confivms the points made about the elinical use of the
treatment discussed in Section Ie
Apart from this rating by the pationts of the
effectiveness of H.CsT, the responses Lo the open question
asking for any comments about the treatment proved of
intorest. About a guarter of the returns showed some
comments by the pationts = gome laudatory and some
unconmplinentarys Apart from these general siatements the
two main items of intevest were complalnts of memory
aifficulties subsequent to the treatment and apprehension
or fear of the treaitment while it was being glven.
Complainte of memory difficulty. BRighty patients

(16,8%) spontaneously recorded difficulties in remembering
after treatment. Only three of these cases, however, gave
any indlcation that suceh difficulty had persisted heyond
gaveral weoks after the énd of a course of treatment.
Others reported that thelr difficulty had not persisted,
One male patient wrote:

"Rosuning full duties at my work the week following

termination/



termination of the electrical treabtment, I found
memory at first more noticeably disturbed; names
of people, or alternatively faces, events in gaps,
even the technical side of my work (horticulture),
in which T have spent my full life, scemed stronge,
and effort to reecall seemed very disturbing, making
executive work somewhat difficult. Desplie this I
still felt progressive improvement and after two
weeks I had two weeks' holiday...,.from then on
digpensing with the need of sleeping teblets end
gtill steadily improving."

The signlficance of such changes in ability to
ronenber will be discuszed in a later section. TFor the moment
2 test of
pipnificance of the relabtionship between complaints of

it can be seen from Appendix A thet the X

nemory difficulty noted in this form and the degree of
improvenent claimed by the patients was not significent

(P = OuB)s It would seem on this evidence that the complaint
of memory difficulty occurs independently of elinical result,

Tomploint

f fear of treatment,. Sixty-three patients
(13.2% of the totsl group) indlcated that they hnd
experienced apprechension or fear of having E.C,T. Some
uped tormg to indleate that they were terrifled helfore each
trentment. others that they were very worried about the

treatment/



reatmont but were unebhle bto specily what this worry was,
One female patient wrote: "It was not being afrald that
yon wouldn't wake up afber the shocke, It was a worry aboutb
not waking up and not fleeling properly. The thoughit of
having gas ot the dentist's never used to worry me before."

OFf these 63 patlients who indleated fear or apprehension
vetrogpeatively, only five of them however considered that
they had not benefited from treatment by L.C.Te Comparing
the proportion of agscased yvecovered anong those retro-
speatively reporting fear of the treatment with those who
aid not report such fear 14 was found that the difference
yielded by Xg test was almnificaont (P = 0,05, see Appendix A).
The direction of sisniflosonce is such that apparontly o
highey proportion of those patients who expressed fear of
le3aTe also felt themselyes to be improved by Lt

This was not an easy finding to seecept, particularly
when no obvious intermediate relationship was available and
one was left to consider the direct relationship between
fear of treatment amd improvement, However, the methed of
the investigation, slthough direct and simple in administration,
had the Pollowing faulbs:

o) Thot the open question in the original letter allowed
for rendommess in the patient's replies, The amount of
information returned is a function of the proportion of the
total/



group chaosing to report fear and not of the actual
number who actually experienced fear. Prom the data there
ig no way of assessing the number of patients who mey have
experienced fear but 4id not report it,.

b) Thet the time which had elapsed since the treatment
varied considerably smong the total group followed up.
There is the posasibility thet lese fear would bhe reported
after some considerable time had elaepsed since treatment.

d) The total number of patients reporting such fear
(1.0 63) 13 small enough to represent a subgomple of the
total group and the reported fear could ococur predominantly
within one diasgnostic category olther determined by the
potential response to treatment (as in the affective
disorder group) or in the group where general anxlety
roactions might be expected to predominate (the psychow
neurotic group). If thie were so a comparison of the
proportions of those recovered and reporting fear would
show {(a) no advantage compared to the proporitions reporting
recovery in the affective disorder group and (b) an inercosed
aimgificance when compared to the proportion reporting
recovery in the psychoneurotlc group.

This latter point was copable off being exomined
farther as an hypothesis. If fesr of treatment were related
to nongpecific anxiety or fear-reasctlions independent of

~

treatment/



treatment then in o psychonsurotic group the number of
patlents reporting such fear of breatment would be higher

and would he independent of the response to treatment.

FEAR OF £,C,T

Investieation II

It was possible to obtaln an exporimental group vwhich
would allow this hypothesis to be examined, At a weekly
teaching elinde 1t was recognisced that becouse of selection
of patients ng teaching materlal o high proportion of
peychoneuraetice reactions would be encountered, Out of this
group a regular namber of patients was referred for oule
patient E,C.Ts Obgervations were carried out on 50 such
conaecutive patients at a follow~up clinic one month after
the completion of thelr course of cubpatlent btreatment.
Some degree of selection is involved in that only those
patients who had attended for 2o ninimum of four treatnenta
were included. This waps done, as previously, in order to
reflect o degree of improvement which could be asecribed to
BeCeTe  Thig selectlon, however, operates agalnet rather
than exegeerates any positive finding as the procedure
eliminates some pationts who had stopped treatment hefore the
prescribed course had heen completed and Lear-opprehension of
the treatment is one of the mopt imporitant reasons for
gtopping treatment, -

During/



Durving the followsup interview the pabient's response
to the treatnent was assegsed clinically, based on the
reports of the patient and his relatives and on the
absence of gide effectss This assessment was recorded
on g four-point scales— o

a) Much imoproved, referring to complete sbsence of
symptoms with full veburn to work or to housechold
duties,

b) Improved meant some reduction in symptoms but not
necessarily involving complete return to work or
to household duties. It was felt by the cliniclon,
however, thot no further treatment would be
neceséakyc

e) 8light improvement referred to some reduetion in
gynptons but that further treatment might be
necesgary before improvement could be ensured.

d) No improvement covered those patients in whom
no change in sympboms could be noted or whose

condition was worsened,

During these interviews questions were directed
generally at the patient's attitude to the treotment, trying
to aveoid any sugpgestions about fear or apprehenslion, The
Tiret question was "How Aid you feel about having the
treatnent?? I the patient indicated that he had experienced
Pear/



fear he was apked to degeribe the Lfear further. If his
reply to the fivet question wap noncommitial he wasg ashed
12 he would raao&mand glectrical treatment to another
perason who might need it, Any misgivings he might have
here weve followed up by asking for explanotions. Minally,
if the patient had not indlcested any fear in hile replies
to these two questions he wias asked "Was there anything
ghout the treatment thet worrlied you?" This lotter question
was used deliberately to confienm that fear had not been
reported,. |
The presence of feapy of the treatment was recorded
on a four-point scalesw
0 = none éxprassed
+ = glight apprehensiveness
++ = marked apprehensiveness but not sufficlent
to interfere with the patient's co=operation
in treatments
+b = Yary marked foar geherally necessitseting
special reasssurance during the course of the
treatmont or leading to sbondonment ofter less

then the prescribed course (but including at
least four troatments),

In the group of 5O consecutive patients there were 34
Pemales and 16 males, giving a mueh higher preponderance of
Pfemnles then in the group in investigation I. The average
age of the group vas 59,9 years (males 40O+1, females 39.8).
Although the average age for moles was hilgher in this group
than/



than for females it was not sigmificantly so and none of

these averages differed aignificantly from the average of

the larger group previously investigated. The frequency
distribution of ages was narvyower ln range than in the
follow=~up group but not significently o (see Appendix B).

The composition of the group by disgnosis as in investigetion I

was as follows: -
Holes Fenmalos

AfPective dlisonders

(including depression 13 b 9

of epochs) .
pher 2 2
Paychoneurosis 22 9 13
Mseellaneous . 1 1 0
i 16 Bl

Thiag showa the preponderance in this group of psycho-
neuroses and deprossions with psychoneuroses, differing Lfrom
the group examined in investigation I where affective disorders
predominated,

The ratings for depgreec of improvement end the amount
of fear expressed sve gilven in Teble II. The improvement
rate for the group (improved + much improved) is 6L,
significantly lower than the overall rate for the group
exanined In invesbtigation I snd accords with the improvement
rate found for the psychoneurotic¢ subgroup in that investigetion

(io@n/



TABLE 1T

Relationshlp between fear of treatment and
response to treatment

| HMuch

Noﬁ

of toce | Tupreyea] TUBToved Lnpeoves | Improved ‘Tatals)
o o 1 2 1 6 |12
o 4 4 1 2 11 | 224
+ 9 4 1 3 1T | 34%
0 5 3 2 6 16 1329

Totals 20 12 6 12 . 50 1L00%
% 40% 249 126 24% 100%




(Lece 6346%),

Table II also shows that 68% of the group reporied
some degree of fear of treatment and 32% claimed to have
experienced no fear, To tesgt the hypothesis that this fear
was independent of the response to trestment, two by two
contingency tables were constructed (see Appendix B).

The ratings of fear of treatment were capable of being split
in two ways - one including all patients who had expressed
any degree of fear and contrasting this group with those who
were considered to have experionced no feany, and the other
by prouping together those patlents who had experienced
marked apprehensivencss (++) and very marked fear (+++) end
comparing this gsroup with those patients who had reported
only alight apprehension (+) or mo fear at all (0). Testing
for simnificant departures Lrom independence by 22 with
Yates‘c@rractipn for eontinuity showed that neither of thege
contingencics yielded significance (P= 0.16 and 0.70
reapoctively).

This £inding suggests that in this predominently
psychoneurotic group fear of treatment is independent of
response 1o EeCeTe, 1sc. the exporlence of fear is not
assoclated either with a tendency Lo improve with E,C.T.
ag inveestipgation I had suggested, or with o tendency to show

no improvement, the contwary expectation. It is still possible
that/
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that the dlfference in the findings beiween the previous
group and thic pyresent smaller group might be explained

by an ssooeiation with diagnostic categories snd that in

& group composed predominantly of affestive disorders the
opiginel observation would stilld hold, If this were so,

the overall impyovement rate for this group would have been
higher and the propovriion of those in the alffective disorder
group raporting fear would be larger than in the psychos
neurctie groups

Table IIT shows the relotionship between the ratings
off fear reported and disgnostic calegories. In the
affectlve disorder group eight out of 13 patients, and in
the peyehoneurotic group lb out of 22 report some degree
of Pear or apprehension of treatwent. These proportions
do not differ significontly. It would thus appear that the
hypothesis baged on the nssumpitlen that fear of tresiment
e related to nenspscifle anxiety assoclated with the
diagnosis of psychoneurosis is not confirmed.

Prom Table III, bowever, it cen be noted that in the
group of patieonts dlagnosed ag suifering from depression
with peychoneurssis, ond who could be asgsumed to be a
diasgnostic mide-group between affective disorders snd psycho=
neurosls, there appears to be a high proporition of the group
who show Pfear of trestment, only twe patients reporting

no/



PABLE TII

Pabients reporting feay of treatment
and diagnosis

Emﬂiﬁ%@ggmggir o S B * 0
Affective Disorders | 2 | 31 3] 5 13
ﬁapré&wiam'wiﬁh Eéychanﬁmxoéial 1 4 M 7 P 34
Fﬁy@ﬁ&ﬂ@ﬂﬁ@@iﬁ; | -'w3'. ,4 T 8 22
Miscellaneous | | O 0 0 4 1
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no fear, UHowever, this proportion is not confirmed as
haing statistically sionificent fyrom the othor two main
dlagnoatio groups (see Appendlix B).

There gppears to be no conflirmation of the Linding
in iavestigation T of o velotiouship between feapr of
treatment and vesponse Lo tresiment. Murther, it is not
conlirmed that such fear occurs nore Lfreguently in one
diagnostlic category than sny other. Perhaps more important
elinically is the assertion that fear of H.C.T. need not

necegsarily detract from the responge to the treotment,

Discusaion

It is interesting to note that in the 20 years in
which experience of §,C,7T, has accumilated, the significonce
of and even the presence of fear of the treatment hag only
been glowly recogniseds In Section I it wes pointed out
that an importont beneflt in the development of B.C.T. by
serlettli and Binl was the ebsence of fear such as wag noted
in patients undergoing other forms of convulsion therapy.
Fear in metrazol therapy, for exemple, was recognlsed and
documented. Clark and Norbury (1941) deseribed the "fleoting
but quite definite and almost animpl-like expression of
fepyr that appears Just before the Lirst tonle convulsive
tightening of the body"., So significant did fear appesar to
these/



these authors that they suggested that the mechanism

of recovery in metraszol therapy was derived from the
engendered fear and that the pationt, rather thon submit
to the periodic repetition of this fear, would £ind 1life
less ALlfficult 10 he returned to gsanitys. Other authors
algo atiributed the therapeutic effect of metrazol to the
experience of fear.

Kalinowsky (1956) points out in this comnection that
"the therapeutically ineffective tortures of previous times,
and the ineffectlveness of palnful electric stimuli used in
paychotics prior to the shook era proved that fear could
not be the effective agent, and when electroshock therapy
wag introduced this theory was abandoned!,

With E.C.Ts on the other hand, it was assumed that the
experience wae relatively bland for the patients who when
"aékea gbout thelr sensations affirm thet they know nothing,
sinply having slept", (Cerletti and Binil, 193%8). Bven
several years later suthors such as Cook (194h) and Lewis
(1943) were still inpressed by the minimal presence or total
absence of fear in patients undergoing electrical treatment.
Abse (1942) was one of the first to siress the traumetic
properties of B.C.T. He says: "The patient is being exposed
to vepeated danger situations and, unless he hag become gulie
demented and introverted, he reacts by feayr of this threatening

external/



extermal dangeresecven in the gbsence of verbal formulatlion
the patlent's behaviour clearly shows during the trestment
his deglire to evade the repebtition of the snxiety experience,
The behaviourist and senpationallst would hardly discount
the predominence of anniety offter observation of the pupils,
pulse and resplration, ete, In short we canmot avold the
chgervation of fean,!

Sinece this time reports of fear reactions have appeared
in the literature (Friedman, 1957). In 1950 Cerletti
rocognised the presence of such alfecbive corrslates of the
thorapy which led some patlents to want to gtop treatment.
When his patients were ssked why they wished to stop treat-
ment they were unable to glve specific reasons other than
that they were afraide FPurther, they were unable to sey of
whet they were afraid but nevertheless they were menifestly
fearful of the trestmwent, Cerlettl eoncluded thet "there
must be 8 vague recollection -~ organic memory -~ of the firet
*terror defence' veaction., I believe thet nome 'terror
defenee' cxpresses the biologleal slenificance of eplleptic
fite. The terror phase, although taking plece during
uneonscliousness, leaves gpecific blochemical and psychologleal
changes in the orgenism thet later cnmerge genetieally into
the conpelous sphere." Gottesfeld snd Baker (1946) found
that ag many as 80% of their patients treoted by E.C.T.
experienced fear. Pisher et al (1953) in an experimental

atudy/



atudy of pablents' abiitudes to eleectroghock thevapy
reported that 25 of their 30 petients rveivospeebively
inficated marked snxlety before treatment, 16 of whom said
they had fears of dying bvefore cach tresbmnenbs Kallnowshy
and Hoeh (1952) suthoritatively sbtates that £oar o0F BelaTe
was a greater problem than wae originally realised.

Several studies have been reported in whieh specifie
interview material relating to an individuel pabient's Pear
of the treatment has been exemined. Hayward (1951) sives
a verbatim account of an interview with o femele prtient
who had completed o courss of 3 elestroconvulsive treat-
menbs. This pabient used the words “resl terror' to describe
her approhensions Friodman (1957) presents extracts from
the diapy of a llterate patient wdergoling treatment by
Ba( Ty whose comments leave no doubt as to the presence of
a vory real feay of U.C.Te Pricdman in discussing this
material isolates four najor feors which served to male the
treatment a noxious experience for the pabieni:

1. Fear of punighmend.
2s Pear of his helplessnoss.
3« Feor of bumiliation.

e Foor of what the treatment would do
to his mind.

Feiedman sugeests that such reschions to B.C.T. are dynamically
determined and thot thelir meaning ean best be comprehended
by/



by Yan undersbanding of those mechaniems which lie within

the unconseious vealm of the patlent's peycheY, The
emotionel response to the treabment, whether 1t be feardul,
veplgned, complacent, con be consldered to reflect a
particular defensive attempt Lo ¢ope with a btraumatic
experienct. Ppiedman further asserts that a full undepe-
atonding of a patient’s idiosyncratic reactions to £.0,7,

nay provide signifiecant insighte Inteo the dynemics of his
illnegs and, converassly, thet an understandlng of the dynamies
of the illnogs may ellow predictions to be made of the nature
off his reactlons to treatment. Figher, Pigher and Hiikeviteh
(1953) exemined such unconscious dynemic factors operating
duping a course of treatment by BaC.Ts by asling patients to
make up gtovies sboul o series of pletures so drawn that

thay couid be interpreted either in terms of injury and

death or in terms of rejuvenation. The change in the response
to thils test measured between two Interviews, one ait the
begloning of the course of treatment end the other at the end,
wags interpreted eitheor as o Y"pessimistie" or an "optinistic
ghift". On the basis of thelr finding that only one patient
who improved and over half those who were unlmproved showed
possinistic ghift ol the second tegt, they olalm that
improvement with F,CeT. 18 sisnificantly related to atiitudes
to treatment. However, they offer no evidence sbout the

extent/



extent to which peselmisgbic or optimisitic shift depends
upon factors in the illness 1iself and thug operste gulte
independently of the e¢ffects of Tal.D&

Tovegtigation I sbove puggesied thalt feny of B.0.M0,.
wag independent of dlagnostle eategory and thus presumably
of any constellation of unconscious factors. This does not
fally rule out Pricdnants emphasis on idiosynoratic
wmeongclous elements. Howvever, with the further fMinding
that this feor wag Independent of response to treatment
(contrary to the claime of Plsher, Pisher end Hilkeviteh)
1t would seem woasoneble to look to factore in the treatbw
ment situation iteedf rather thon to pevsonality varigbles
in order to exploin the fear of E.0,T,

Gallinek (2956) confiems this view and also corroborates
the findings in Investigetlon I, He nale observations on
100 patlents beforva, during ond after treatment by B.C,.T.

He found that 67 of these patients showed marked but various
modalities of fear and that the remalning 3% showed
appropriate fear {ises capalble of being dispelled by
information and reassurance), Table IT glves surprisingly
close agreement with these figures when the group reporting
no fear at all is lsolated (lses 16/50) but when appropriate
foar is included it shows a reversal of CGallinek's figures,
ile0s only 3% exhibited marked feawr., Gallinelk found no
relationship/



relationship between proneness bo fear and premorbid
personality, tendency to recover, sex of patient or diagnosis,
Depressive patients occasionally considered treatment as
punishnent and initially showed lititle fear, but came to
dislike the treatment as they improved, He places the

fear of treatment as arising in the recovery period and
chooses to give an exlstential rathoy than peychoanalytical
interpretotion of the phenomenon. His hypothesis is that
the hasic anxiety charvacterising man's existence is normolly
neutralised by his sense of faniliaridy. In awokening from
EeCaTa all recollected relations with the past and the
obility to project into the future are extromely obscured.

A temporary ennihilation of the sense of familiarity afier
EeCoTe provokes baslc anxziety and results in a strong,
progresgively incrensing® fear of treaotment.

The process of recovery from E.C.T. will be discuseced
more fully later. In general terms it is characterlsed by
confusion and disorientation severe enourh to represent 2
gtrong/

* Footnote. This finding of a progressively inercasing

Pear of treatment during & course of &,0,T. 18 confirmation
of the hypothesised relationghip between anxiety and latency
via the convulsive threshold discussed subseguently in
Investigation IIX., Holmberg (1954), for example, obgserved an
increase in latency with progressive treatments, presumably
related to the increasing fear and pre~trectment anxiety.



strong peychological treuma to the patient pufiicient
to oceagion the strong feer reactions whieh seem specific
to B.0eTs  Several patiente whon discussing their fear of
BeCuTe claimed to be agble to disitinguish between what they
congiderved to e 'normal fear' of medleal procedures or of
being anaesthetised and their specific dread of #.C.T,
However, few of thepe patlents spontoncously atiributed
their fear to the confusion experienced during the recovery
period or even to any syeciﬂie feature of the itreaiment
procedure.

. Bome observalbions were carried out on the vecovery
of* patients who had been snnesthetised for minor surgery in
a cogualty depapritment, The intention in making theeso
obgervations had becn to make detalled comparisons between
recovery of consciouspess from routine anamegthesia snd from
BeCoTe However, this praject proved technically and
administratively mwnsatisfactory. Such observations as were
made showed that; whereas the patient recovering from 1.C,T.
wag uneble to relate what had happenad to him for a fairly
long period during which he wae apporently oble to perceive
avents in bis surroumdings, the minor supgery patient re-
establiched his orientation quielly edther spontaneously or
after o single explenation. The potient recovering from
BaCeTe would econtinually ask what had happened to him but
dasa/



aid not react to the repeated explenation that he hod just
hod treatment and was awakening. Yhereas the patlient
waking up from an angeagthetle regoins conscolousness quickly
and to all intents completely, the patlent awakening from
1sCaTe shows n slower partlal and fuetuating recovery of
congclousnesss _

It would meom Péasible to implicste the recovery
period as being the significent feature in producing fear
of BaCeTa in splite of the fact that patients' reports do
not seem to confipm thio view. Decousge of the fandamental
disturbance of consclousness at this time 1% is likely
that there ls a fallure of reglotration of the content
or cireamstonces which engender this fear, with subsequent

dispersal or displacement of the experiences



BEUAVIOUR DURING CONVULSIONS

Most deseriptions of E.0,T. revive Cerletti's
statement that,when the eleetrical stimulus is applied,
the patlent responds with "a typical epileptic convulsion®,
The epilepitic convulsion, however, shows many diverse
phenomena and 14 is difficult to Pind a description of the
reaction whieh could he regarded as typical. Penfield and
Kriptiansen (1951), for example, have elaborated the wide
range of phenomena of the eplloptic selzure pattern into
a acheme Por localisation and classification. The varieties
of reaction which they describe in epillepsy are much wider
than the reactions observed ln therapeutic convulsions end
the term “"grand mal' dees not accurately refleet the

generalised convulslve reaction to H.C.T.

Investigation IIT

Observation of behaviour during the convuleion was made
on a group of 35 patients composed of 21 women hetween the
pges of 26 and 5h with an aversge of L2 years, end 1l men
ranging in age from 28 to 51 with an average age of LUl years.
The diagnosis in each case was affective disorder of a
depressive nature and all the patients were belng treated
in an outpatient BeC.Te clinic. (%his explains the low
maximam age in both sex groups as the current policy of

adnitting older patients for treatment selected in favour

of/



of o middle-aged group.)

The standard course of treatment is usually eipht
eenvulslions given at the vate of two per week., %his is o
gtandard procedure for inpatients but Por outpatients a
course of breatment involving one L.C.T, per week is most
ofton suggesteds In the series exemined, treatment was
carrvied ont once per weak in order to interfere as little as
posaible with the patients' works & relative atiended with
the patient to éensure that he did not experionce any
difrionlty in travelling on public tranmp@ft, or in being
digorientated after the treatment,

The technigue used in this clinlce was bthot of the
Plexocon apparatius devised by MaePhell and Strauss vhich
produces an exponentlally discharging steep wave forn
providing a series of sdimull of deelining magnitude from
the initlal impulse which i of the order of 300 voliss
Thege declining stimull act ag secondary stimulation should
the fivet dtrigeger prove insdequate o induse the convulsion.
It has been shown that the convulsion threshold decrosses
in response to sbinmulation and the Plexacon apparatus was
desimmed to mointain vepetitlon of gtimali in such a way
that a seguence of impulses would be glven which would ensure
the inducetion of the convuleive reaction. The advantage of
the condenser discharge is thot in any one trectment the
total/



total voltage applied Ho the brain is low while the high
nonentary electromotive force of the Livst wave is
sufflelont to overcome a wide renge of slkin resisctonces.
The high initial trigper also veduces the possibility of
erropy from faulty eleetrode placement., In former machines
the trens-temporal resistance was erueianl, meaning that the
patient had to bhe scrubbed to roduce the relevant skin
resistance, By the use of this steep~fronted wave form a
wide range of skin resistance can be overcome and on
electrode with a small suriface ares can be usged without any
denger to the patient. The eleetrode can be maintained in
contoct with the akin by utilising saline with no previous
preparvation of the patient's skin being necessary.

The stondard procedure for Plexacon treatment is that
the patient liesg on a treatment coueh, hairpine and dentures
ete. are removed, tight clothing ie loogened snd a hapd-
packed cushlon is placed under the mid dorsel reglon,
ensuring that the spine is hyper-extended. The electrodes,
Pitted on o head~phons band, arve placed so that their lower
edge lies " obove the line drawn between the outer eanthus
and the superior attachment of the pinne, end at the Jjunction
" of the enterlior lat and 2nd thirds of that line, A micro-
ampeter fitted on the apparatus indientes the stage of the

charge of the output condenser in Joules, Having asceriained

that/



that a sulteble chavrge is held on the condenser and that

the patient 1o veady for the treatment, the stimilus is
applied by depressing a swlteh. The application of the
gtimalus 1s aoccompanied by o flashing red licht on the
machine, indicating that the discharge has occurped., By
restoring the switch to its normal position the machine is
rechavged for the neﬁt treatment. On thic apparatues the wave
form applied can elther be monophosic or diphagic and a
reading of 20 Joules diphasic snd 25 Joules monophasie io
congldered to be adeguate to produce a najor fit. Strauves
and MacPhall c¢laim that monophaslice stimnlation glves a
slightly guicker recovery roete than the diphesic stimulation
which, Dy swinglng ite polarity, produces o more effective
grond mal for any glven charge. AL this celinic only diphasic
stimulation wae used.

Obgervations were carrled ocut on the 35 patients
deseribed above when they were undergoing the first treatment
of a prescribed course on an outpatient basis, This Pfivset
treatment was selected in order to avold the efiecis of
habituation or changes m to cumulative influences., A
stopwateh was used o time the various phases of the
convulaive bahaviaur,‘the watch being started simuliancously
wlth the applieation of the stimulus,

The following general reactlons were noted for the group

as/



ap a whole. On the average, throe seconds after the
application of the stimulus, ¢ generalised tonic phase of
the convalsion wag initisted, the eyelids were alosed
tightly, the jaw muscles showed spastielty, the trunk assuned
aﬁ opigthotonold position, the arms weve addueted and the
legs and thighs were someobtimes flexed. With the omset of
this tonic phase half off these patients gave a loud cry,.
This general tonic gpasm wes malndained for about twelve
peconde until the onset of the clonie phase was hevalded

by Clickering of the eyelids. dl@nia jerkings at o rate of
three or four per second became more generalised until the
¢clonic phage was fully establisheds The clonle phape was
meintained for a further 18-20 seconds and then subsided.
At an average period of 3B seconds after the application of
the stimulus the convulsion was finished, and between ono
and three seconds after the lagt clonle Jerking the patient
began to bresthe agoin. Once the physician was satisfied
that breathing was free, the patient Was.r@m@veajfram the
treotnent table to a recovery room where he waﬁ-kep% in bed
under nursing supervislon for a periocd of between L5 minutes
and an hour, when he wog consldered to be adequately
orientated. During this recovery period snd especially in
the first 20 minutes after treatment some patients became
restless end abreactive (nine in the sample studied) but the
me. Jority/
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majority remained In a deep sleop and rosponded roadlly
o reasgurance glven on roecoOvVeDy.

Solzbach et al (1043) reported a mean convulsion
duration of 3949 soconds and Finoer (1985L) found o slightly
higher mean duration of 41.38 seconds, confiwning the
duration of convuleion noted above,

The observations of the course of the convulsive
veaolion ave confirned by Holmberg (1984) who umed en clectro-
mnyocraphic method of measuring convuleive behaviour during
treatments By plotbing the anount of elecbronyopgraphic
petivity vecorded agoinst the time after the begilming of
the convulaoion he was able fo produce a cuvve showing the
intensity of the convulsion (see Pipure 1) This curve chows
a folrly rapid ineresse up to dbout the elpghth second after
the tegmning of treatment ond the peak ob sbout 12 seconds
and thereafter a decline in the intensity of cldotromyographic
potivity. Puprther, by using this technigue in & series of
30 cagen and by comparing the intensity of the convulsion
ot the firet shock with the intensities of subseguent shocks,
he was eble to ghow thad the Iintenslty of the convalsion and
the Preguency off the clonic Jerks wevre more pronousnced in the
Pirst treabment and decwvessed during subsegquéent treatmente.

Tn another investipgation Holmberg (1954a) also applied his
eloctronyogravhic method to investipgnte the influence of sex
and age factors on the econvuleions induced by eleetric shock

treatment/



FIGURE I

Intensity of Convulsions

(from Holmberg, 1954)
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treatment, and found that the duration of the convulslons
and the relationghip between the duration of the tonle and
that of the clonic phase showed a high degree of consgtaney
and were independent of age and sox.

Minner (1954) similarly found thet the mean duration
of the firet convulsion was significantly longer than the
mean of any other convulsion snd agein that duration of
convulelon was independent of such factors as eventual
outeome of treatment, duration of illness, presence or
gbgence of previous B.CT., age, Weight, height end body
surface area.

It was expected that the degree of violence of the
convulaoion would be related to general morphology and
miseulature and that men would be more likely to have
violent convulsions than women. An atiempt was made to
rate the convulelions into three catepories of strong, averape
and mild, and to relate this to sex dAlfferences and to
general differences in bodily bulld, However, in this group
of patients there was no significent difference in the
atrength of convulsion between the men snd women or between
the well museled and poorly muscled patients. In fact,
during this period of obaservation the strongest it noted
was in a small, underwelpght housewife of Ll while a burly

labourer of 36, whose appearance in the treatment room called

for/



Por exbtra muraing ssslistance o nmanage his convulslong
showed onldy a £ih of moderate strength. Table V ghows thatb
the relaticnghip between steength of 21t and body bulld
does not reach signilficance. Uolmbers's (1954a) alestro
myograns on the other hond showed thet bhe intensity of
the convalsions wan lower for women then Por man, but the
freéquency of clonic Jerks wes higher for women than for men.
Table IV shows the obsewvation made on the 35 pabients
dupring thelr fdrgt btreatment by m;c;x. Ap was the upusl
practlicee on the patlent's first atiendance Fowx trestment
the physiclon caryied out a brief explanatory interview.
On the basls of thilg intorview the physiclan was asked to
assens whether he folt the patient wos tense op not and, if
tense, whether the degrec of tension o gppropriate op
inaporopriaste to the treatment situation., These readings
on @ ﬁhwae«poiﬁ$ seale are given in the table (0 = not tense,
+ = gpproprlately temse, ++ = inappropriately tense). In
this group 20 paticnte (nine males and 11 Temales) wape
coneidered to have shown an inepproprliate degree of tension
before treatmernt,

The lotency of onmet of the convulsion was

measured by recording the time in seconds between the pressing
of the stimulues butbon on the machine and the onoet of the
éanvulmimn. In thig group three long labtencics of eight, 10
and/



OBSERVATTONG DURING TREATHMENG

(on 35 patients diagnosed as suffering
Lrom affective disorders)
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H = Heavy, M = Medium. 5L = Light.
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*3 Rated by the nurses assisting during treatment as
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and 1% secconds rvespoetively were noted.

Time of cry, Sometimes during the convulsion a ery
was noted, Ffteen patients were obgewved to have made this
ery which con vary from an explrational grunt bto a long,
cregeendo, full-mouthed walle. The time at which this cry
was heard wag noteds The results show the ery to seecurp
well within the tonie phase and it would seem thet the cry
is due to rvesplratory spasm,

Dupation of £it. Duration of £it was measured as the
time Detween the hegloning of the convulsion and the polnt
at which breathing was restarbed,
£

Stvenpth of £ib. This wes rated by expericnced nurses

in the olinic on a threc+point scale as mild (+), moderate
(++) and strong (++4)a

Disturbed recovery., While the patients were recovering
they were cbserved and any disturbance such as thrashing
movements, restlessness, tearfulness, abreasction, shouting
oy violence was noted, Hight cases wereé considered to have
shown a digburbed recovery, the remainder being peaceful.

The observabtions in Teble IV were examined for
contingency by the method of X°. Although the original
observations had occasionally been made on a three-~point scole,
it was felt that the Xg test would be more properly applied
where the numbers were so restrlceted by using one degree of
freedom onlye. Accordingly the three-point scale was split
about/



about {the middle rating and all the probebilities were
ealeulated for one degree of freedom (see Appendixz 0)a

‘able V shows the probgbilitiecs calculeted from the
contingencies derived fram‘Qlea IV,

Only two relationshlps are seen o gignificant, vin.
that between the strength of the £it sand its duration
{significant at the 0,05 level) and the more simificant
ond more interestlng relationship between lateney ond pre-
tregtmont tension (ot the probability level of 0.03).

This observation would sugpest thot there is some relationship
between tension and the delay botween the mtimulus‘ané the
beginning of the convulslon,

Thig latency is reported by exmperienced cliniciang
and mey sometimes lagt for perieds of about o minute. The
doloy is often Alsturbing to those administering the
treatnont and may lead to an assertion that the machine
sometimes is faulty. However, the delay occurs even although
‘the stimulus hag been correctly applied and clinlciens vary
in their opinlion as to its frequency of ocourrence, Bome
would claim that certain patients are more likely to glve
long delays in thelr itreatment than are otherss Xalinowsky
and Hoch (1952), however, atate that there seems o be no
accepted exmplanation for this latoney.

There would seem to be two problems involving different

forms/
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Porms of latonoy. Ons i the vnprediotoble exeessmlve
latenay where long delays of 30 seconds or over are
obacrved and the other is the smaller dbul still neasurable
delay which may posgibly be related to pre-treatment
tension. It iz this latter shoriter delay period which
will be discusseds
Pisouasion |

The phenomenon of lebency cen be viewed as being
roleted to the convulsive throshold, hyvothesicing thab
the higher the threshold the longer the lotency. Previcus
work hag sugeested that thig convuleive threshold depends
on meveral factors, HKalinowsky and ¥Hoch (1952), for
gxomple, report the threshold fo be higher in older patients,
In women, to rige with progressive B.0.7., and to Be highest
on cold dry doys. Kalinowsky and Yemmedy (194L3) have also
pugmeated that there is possibly en initial inhibitory
period vhich precedes a najor convulasions It ie noet clear
what simmificonce could be abtributed to this suggesiion
other than sn attempt to explain vordations in excitability
determining the convulsive threshold, What is reguired is
o postulated relationship between disturbed ond agliated
hehavionr and the inereased threshold,

Jeons and Tomen (1956) cerrvied out a series of

obseovations/



observations similar to thoso above on 48 consecutive
patients (10 men and %8 women) with on age range of 2L to 77
years and using speclally devised rating scales. Belfore
treatment the patients were rated on three ad hoe scales,
a) the snxiety scnle, b) the depression-~elstion scale,
¢) the dissgociation senle. Lotency was determined by
similbeneously pressing a stopwateh and the “treat"® bution
of the E.CsTs machine, They found again that seizure
lotency wae highly correlated with the level of clinical
anxiety ilmmediately preceding E.C.T., greater anxiety
giving a longer latency. Pfurther, they confirmed Xalilnowsky
and Hoeh's nssertion that in older patients sisniflcantly
longer latencles were observed snd that the latency was
longer for women than for men. Variations of room temperature
and humidlity within ordinery limits, however, were found to
ghow poor amfrelaﬁian with the lateney. They concluded
"it ig possible to deduee that anxlety in pariticular
inereases latency sinply by veilesing the threshold and that
threshold is probably an important factor also in the
differences seen with age, dlagnosis and cumulative E.C.TH,
The relationship hetween latency and tension in terms
of threshold con only be explained 1If sccount is teken of
the cerebral concomitants of tension or anxiety. This 1s 8
highly speculative task and 1t 1s only recently thet
indications/



indications of signlficant ceontral mechanliems underlying
anxlety have been postulated, Digregarding for the
moment any possilble pathway or mechanlen involved, there
are some suggesbtions that anxiety may be associated with
en alteration of the threshold of the cerebral bhemispheres.
In extreme anxlety reactiong there are indications that
inhibiting factors may operate as seen, for exsmple, in
fainting, Pavlov (1928) dirvected attentlion to such
inhibition when he digeussed the role of induced and trange

marginal inhibition in responses to stress. Froud (1936)
| remarked that "inhibition follows enxiety like a shadow",
It i recognlaed btoo that auditory, photic and somesthetic
stimilation may produce spontaneous géizures or electro=-
eneephalographic gelzure records in some patients and, in
fact, such procedures are roubinely used in R.8.Ge
exaninations In the epileptic patient sny sudden or intense
emotional stimulation may occesionally setivate seizure
dlocharses.

Limnn (1953) discusses such observellions and extends

the convenbilonal psychosomatie or psychoanalytic views of
the effects of emotional factors in precipitating grond mel
selizuresn. e assumes that anxiety arieing from the activation
of strong repressed feelings tends to favour massive
cortical discharge., ITn dolng thls he ls to some extent guilty
ot/



of confusing the fiction of libidinal energy with neuro-
phyolological activiitions However, the speculation he offers
is waluoble when he supposes that the effect of anxlety is

o deactivate the asgending retlcular system.

Clinicel evidence of this -sort io only one part of the
pletuare, Various other conditions of a depressont nature
such as hypoglycaemin, faﬁigu@ ond sleep may fevour the
appearance of seirmure discharges in the B.B.G, (Walter, 1950).
Many epileptice, for example, have thelr selzures only during
sleep or the Pirst symptoms of thelr convulsive disorder may
appeay as a sleep disbarbance.

Penfield and Jasper (1L954) give direct evidonee, however,
“that attention or aronsal may block geizure discharges and
that cortical stimulation may extinguish or suppress local
geizure discharges. Such findings are related to normal
desynchronigation of cortlceal vhythms observed during the
recording of an B.E.Gs Thig phonomenon relates to one of the
earliest findings by Berger that in a relaxed state and in
the absence of stimulation the dominant avtivity is a rhythmic
( synehroncus) 10 per second alphs rhythm, When, however,
sensory stimuletion is Introdueed the alpha rhythm 1s blocked,
producing desynchronisotion of the nulti-cellular rhythmic
beat, Such desynchronisation oy activation of the cortleal
elieGe with some related behovioural arvousal is attributed
to/



to the actlon of the aseending reticuler syotem. Lindsley
(1952) shows that apprehension or tonsion can gimilarly
vesult in degynchronising the spontencous ByB.G. rhythm and
paserds that emotional a%ousal‘ar activation is determined
by the agtion of the diffuse ascending reticulayr system,
~While it would seem that there is evidenee enough to
Pavour the view that an alevted or an aroused state noy
produce a higher selzure threshold, the role of anziety ic
84ill not clear. Animal experiments have shown that shook
lateney can be increased by introducing atressful procedures
immediately before the aduinigtration of the stimulus and
reduced by previously edministering the trenquillising drug
reserpine (Jeans and Toman, 1956). It is tempting on the
bagis of such evidence to conceive of a nepative feedback
eireult from cortax to retioular system and thence bhack to
cortex by means of which enxiety can produne desynchronisation
of corticol rhythme and theveby railse the cortical threshold.
Unfortunately the electrophysiologienl evidence for such a
mechaniem in anxiety isg by no means complete, The most
efficient way of producing desynchronisation in the human
WellaGs 13 to Introfuce & potterned stimulus, generally visually,
but there ls no work té sugpent that there ave any affecetive
eorvelates of this atimulus which could Indicate that anxzilety
can operate in such o situation, The question still to be

snowered/



angswered ls whelther anzlety 1toold ig specifieally capoble
off producing the nacessary state of alerbing.

The Nature of Anmioty

The conventionally held coneept of onxziety iso by no
means inconsigtent with such a mechonism although the cruciol
experinental evidonce iz still lacking., Anxiety is held to
be a biologleal sigelling system originating from a
fundamental gtate of dlsequilibrium in the orgenleom and in
this sense could be considersd to be an slerting agent.
Moy (1950) neserts that "man's creative ebilities and his
susdeptibilities to anxilety are two sldes to the same capacity”.
Biolopgleally the mechanism of anxilety is vitel and noy be
viewed ap one sspeat of the activity of regulatory mochanioms
whieh serve to mainboin awareness under conditions of stress.

Cur baslie notlons of anxiety derive from Freudlan theory
which depends largely on a concept of “puychie energy" and on
Brever's digbtinetlon between the "free' and “bhound" forms of
this energy. The early froudion theory held that onxilety was
derived from represpions of 1ibidinal drives, exploiting their
enerey. Sron this formulation the operation of unconscious
anxiety could be postulated as belng eruclal in the ordgin of
peycehopathologleal atetes, inltiating snd maintoining e
regreasive process op an epo-disruption. In his later ond
netapsychological treatment of anxiety Freud offered the
nore/



nore "blologieald® view that anxlety vepyesented o sighal
within the ege providing worning of the presence of
unacceptable or nonpleasureble energies, and whose prototype
was the helpless infant's enll £or help.

There are thus two fnndamanﬁal Torms of anxiety -
the peychopathological (trawnatice) and the biologlenl
(sigmaliing)s In clinical terms it is dLeficult or perhaps
even impossible to diseriminate these forme. Patlents may
show mony grodations of inercasing smounts of anxlety fyrom
troumatic dlermuptive reactlons to oxeessive slgnalling or
‘homeogtatic! anxiety vhich is milder in degrees The related
experience of fear may be ﬁiffiaulﬁ to disgtinguish from anxiety'
although at the level of conseloun experience the term anxlety
can he used to pefer to the "unatitached! or “objoetloss
raaction, fear veferping to the reactlon to o speeifice
threatening obijeet or situation,

. These represent inferential and even speenlative
formulations of the "inner' origins of anxlety. Anxiety,
however, is pard of a giress rveaction whieh is initiated by
a va&zeﬁy of atimuli ~ perceptunl, interpersonnl, intrapaychic
and even sonatics Whatever thelr origin, the gtimuli produce
prepavatory or emergency reactions againet threat which nay or
may not be fully adeptive.

The experimental spproach using animols allows the
charneterigtics of the stimull or preciplbabing events to be

nore/



more eleaprly differventianted, Riooh (1996) preoscnis thiee

such charasteristicnt- " 1) the move or less sudden nrrival
of information of envivommental response ilnconslstent wiith

the infommation the andieipatory bohaviour s, as it were,
prepared fors 2) arplval of nformation previously associnted
with situatlons inevitebly (iscs rogerdless of sny verformance
the anlmal is éapable of) including tpaint opr *doom's and

3} chonge in rate oy in verlability of informetion cuch thet
the interacbing systen becomes overloaded snd functionally
disorpenised," These chovacteristics are badly expressed

and counld be more elearly given asi~ 1) inconsisiency of the
aetuel with the sntieipsted informetion; 2) predetermined

or conditioned stress responses; 3) excesslve form or
patterning of stlmulation. Ezxpressed in this woy these
chayneterigtics deseribe the clagsical methode of induetion
of experimental neurosis in animals by workers such as Gantd
(1944), Maspermann (1946) snd Tiadell (1956).

The interesting and relevant theoretlconl point which
aviges In this conmecblon is that there ls some relationchip
between the emoprponsy or slepm eyetem and the anticipatory
and information selecting syotem, If this Is so il sugpests
that anxlety operates in an alerting fapshlon,; This would seem
digcordent with the previoualy discussed inhibitory nature of
anxiety, but in the Light of the dlisbinctlon between the two
Linde/



kindgs of enmiety one can aspume thet "traumetiec psycho-
pathologlealy anxiety may be inhibiting while blological
onziety, sigalling s state of disegquilibrlum, is slerting.
1P this 1o po, there 1o pome justification for considering
the effect of onxledy on the eonvuleive threshold in torms
of the operation of the reticuleor activating system (see
Seetion TIL).



REGOVERY. OF QONSGIOU

s ’G‘QEQ

In Investigatlon IIX the behaviour of patients durlng
the therapeutbic convulsion was deseribed, AL the end of
the eonvulelon, Indleated by the termination off the. ¢lonie
phase, end onee spontaneous breathing io established, the
pationt is uneonseious and the recovery period begins, This
recovery phase will now be exemined as 1t involves a proecees
of restoration of the patlent's copnitive and perceptual
funetions and o re-integration of hin personality. It io
aloo interesting to consider whother thio recovery process
occurs in o form ppécific to B.CT. o common to other medical
procedures in which consciousness ig rveduced or lost and
subgequently recoverad.

The nature, sigmificance and tovminologiceal difficultiesn
of conpelousnens and unconsciousness will be dlsoussed later
(Seetion I1I)s For the moment the term consclous cem be taken
to rofer to the state in which an individual manifests a |
numbey of psychologleal functions all of which determine in o
demongtrable fashion his adjustments to environmental chenge,
Unconselousness then refers to a state in whieh spuch funetions
are not operative. In bohaviourist terms complete
unconsalonsness reopresents o sbate in vhich the individual
is unvesponsive., B.C.T. ean be regarded as providing an
artificially/



artificinlly Indneed, trancient altoration of the conpelous
ptate under conditions which pernlt examinabion of the
TOCHVORY DProcesshs,

Head (1926) suguested that when funetioms dicappear,
o o pesuldlld of the adninistration of an agent such as chloro-
forn, they are lopt Yin ordor bepluning with those of highest
ronls, snd culmingting with the most mechaniecal and pree-
ordained rvegponses®s He aloo sugrested that there was o
'mwciprauiﬁy'between the regreasion from and the recovery of
conselousness in that both provesses followed the came sleps
but in opposite divections. In the field of shock ireatment
Himwich (1951) confirmed Head'n obscrvations when he examined
the veturn of neurologleal function during the recovery
poriod in insulin cona trestuoent. There is sleo releveant
experimental evidence from animal studless Wilcoxz (1955),
for exomple, quotes the work of Yoshii snd Hiraiwa on rato
which demongtbates that in the post letal sbtate the pattern
of the simple spinal flexion reflex retummse before itm
modification by the brain stem and, further, that rvecovery
of bath these functlong precedes eny demonstration of influence
off dovtens

Cohen (1939) wveported his oboervotions of o schizophrenie
patient during the hour of recovery after mebragol~induced
convulolons. lHe noted that reactlons to painful stimull
réeburned/



ratumed flret, then the fizmation and maintensnce of
attentdon and the corrvect namlng of objeetn, Tollowed by o
norreat appreciation of their nee, then the erecubion of
eonplex, co~ovdinated novemenin ond fionlly the returm of
memepys - Cohen eoncludes that Yeommitive fumetions reappear
in o chaveeteristie temporal order, indlenting the dependence
off a glvon fanetlion on preceding ones". His observations,
agapriad out o they were on one patient only, hardly Justify
the genepolisatlion he offers; nevortheleas his conclusion
ascords with those of other workers previously quoted.

T and Teolle (10L9) studied the initiel Lmpairmend
off conseionsness Pollowing B.0.T by asking thelr patients o
sarion of questlomg and presenting them with 2 serlas of tosks
ot intervals of 10 mixmtes, 30 minvtes, 60 minutes and _129
minutes efter ghocks Thelr queptions and tosks wore deslgned
to elunldate the degree of vecovery at ceach of These intervole
of such features se the pablonte' aulopsychic and allopsychic
opdentation, bady ordentatlon, attentlon, avpercepbtion,
contont of memopy, rotention, ability to name objects and
pritheetical abilidtye By thic means they were able to discovep
the relative fate of sach of these elements by examining the
maavém of conselousness of 10 woren and 11 men being treated
by BellaPs for affective 1ilneseose The resulls chow that:~

1)/



1) Nome and maritsl stalte show the greatest
rasigtance towards general inpalrment of conseiousness
affter photk. Awareness of age, however, seems to be
particularly wvulnersble; 10 minutes after the shock 207
off the patients can give their name whilo only 1L0% can give
their age; os much as two hours later theve is sbtill
conslderable confusion about ape.

2) Orientotion in spaee is estoblished grodually during
the two hours aftor shock and is completeoly normal at the
end of this period. Orientotion for time, however, io more
valnergble arg two hours after shock ovey half theilr patients
were wnoble o say for how long thoy had beon in hospital.

3) CTRotentive memory is disorganised after shock. An
hour after treatment only 157 of their patients could retain
numbers with four digits after a filled interval (sonme
digtpracting toeegk had been prasented between the presentation
of and recall of the digits). However, there was only a
gslipght rveductlon in the power to mobllise previously memorised
matter, |

L) Retropgrade amesis wos observed in half of the
patiente 30 minutes after ghoele This, however, disappeared
by the next appraisals It seemed thatl the period covered by
the amnesle dld not diminish graduelly but that the re-
eatablishment of nemory was sudden and total.

5)/



5) fThege spacific psychological changes wepe found
o oveur independently of the changes in tbility do peorceive.
Thue the negative findings on gpocific tests are nobt due
ginply 4o & goneralised digturbonce of perception.

Wilcox (1955) 4in a similer otudy measured chonges iu
intelleotual functioning by adminisiering a battery of varied
teots serially et lo-mimate intervalso after B.C.T. Observations
wore aarrvied out on 51 poychotic fomnle pationts diagnosed ap
suffering fron nanlewdepressive, involutionsl and schizophrenic
reactionss The process of thelr recovery wes studicd by
guestione deglmmed to elicit information of the patients’
recognition of self, of other peraons, of ploce ond time, .
the first guestlions bheing asked as soon as the subjeet was
capoblo of making a verbal vesponse, She found that awareness
of nane appeared to he almest but not quite identical with
the retuin of consciousness and speeeh, for in 6L out of 66
ohoservations patients gave thelr own nanes clearly on awakening,
At 15 and 30 minutes afber the treatment orientatlion for place,
for other poraons and for time ghowed o consistent losc and
at 45 ninutes after treatmend ovientation for time was more
froquently diminished than any of the other features observed.

These two giudies show that the postwshock somnolent
phate 4o sulteble for an analysis of the psychopathological
featuren of impalrment of conselousnesse It is possible to
obtain/



obtaln peychologlenl datn gbout the petient before the
pathologleal condition is induced end the relatively vapid
reweptoblichment of conscloueness allows & continuoun
examination of peyehologlenl chonpes. The method also allowe
the posalbllity of repeated analysis of the same patient at
subsequent treatmento,

Thers are twoe posoible methods of ¢errying out this
exeminetion:« (a) as in the sbove gquoted studies by a transverse
periodical evaluetion of a number of paychologleal funciions
ot prearyanged tinmes, {b) by o continuous exemination of the
patient from estupor wntll the re-egtablishment of congelousness,
Thig latlter procedure rveguives a spooianl technique vhereby the
tempo of the examinabion of the patdent weflectc the rate ab
which his peychologleal functions returne If such & precaution
e not taken the patient's recovery process will continue
without 1to changes belng reflested in his responsco.

gonsceloncness from B.0,Te by o conbinuous examination of the
process rather thon the perisdic sssesomont undertaken by

Iaon ond Teolles While 1t was realised that o globol or

Cestalt approach would have been more consiotent with theoretical
views, the elementerist or atemistle approach was chosen becguse
1% allowed the examination off the patient to be a more active

and/



and transoctions) relationshlp and 4o be capsble of being

gtruatured,

on the basis of Iunn and Trolle's work a list of
questlons and toesks waps prepargd to cover the foellowing
funotiongi«

Pma_awgmm Name, addresns, apge, marditel status.

» Ploce, time, date,; circumsbonces,
ripht-Joft ovientation.

Memory - Place and year of birth, name of school, father's

neme ., retention of diglto.

Parception - Depardpbion of piletures, namlng of objechs.
The liatd comprised the followings-

L

D

2%

What is your name?
Where do you live?
Where were you born
Are you merpled?
What sge ape you?

What year ware you born?
What school dald you go to?

Identify common objects (pen, pipe, matches, tie,
kniffo, keys, sofety pin).

Tell ne your father's neme.

10 Degeription of pletures (five quarto-sized, coloured

pletures of a factory interior, haymaking,

mounteing, senside, river).



Tl

164

( 218,
124
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b A ¥ b

What is btodey's date?

What school did you go to%

What year ian §t9

What time of day is 142

Right-left orlentation {asking patient to indiente
laterality of hond, oyes ear, foot).

Digit repetition.

Who am X?

What plece is thig?

fentence repetition {three aldernative sentences of
20 words each),

Arithmetic problems (simple subtraction,
miltiplicotion, shopping problem)

Thig 1ist e¢ould be answered by the donpeious patient

in 8«3 mivules but bool conslderably longey for the recovering

pabients

The order of guestlong was desimmed do approximate

bo the sequence of vegovery found *b;sr*’ Tann end Prolle and was

chedked by oxanining sévepral pabtlients recovering from B.C,T.

at the outpatient clinic. It wap vealised thet the ordepr of

gueationg could in fact determine the opder in whieh the

reeovery af Punctions was noteds Yo avold inposing o rigld

patbebn tpon the obsepvations a techulgue of guestloning was

devised/



deviged vhioh allowed the interview 1o remain continuous
withowt sepiously veducing the standerdised natupe of the
exominations

The gquesblong were grouped In Divess The Civst Pive
guestions woere asked, each bHelng repeated 1P at the end of
Pive seconds thewe was no answere I at the ond. of the first
five questions (group A) ne answer hod heen glven, the whole
group of gqueshlons was asked agalne If, however, sny quesphion
in this group was sngwered, or after the group had been repeated,
the investigonlor procseded dmmediately b0 group De He then
pepeatod group B AP no wpewer wes glven, bat procooded to ¢
L8 any question in gproup B ‘wm; mnewgrad snd aier group B had
been voepeateds In tihi‘sz: way the whole List of questions was
worked through and continuously eliered as snewered quesitions
were deleteds Seoversl btiwes dueing the intepview, however,
the coprectly asnewersd guastlone ware reintrgduced to check
that the corrsed angwer couldd still be obdoinsd. The
interviow ended vhen all questions had been snswered or when
theve seoned to be 1ittle chance of obiaining an snawer.

Ohoayvations wope carried oub on 30 Lenmale patients
dingnosod as mffering fron depresaive digorders and receiving
TetaTe an inpatiento. (The faot that the grovp woe o female
grodp arese oub of admintebrative conslderablons « viz. that
the treatnend wos glven o fensle pationts in a room which
aould/



eould pubsequently be used with the minimum of interrupbions
for prolonged cbservations. To carry out such oxaninationo

on male patlents would have meant treunsporting them on trolleys
through the hooplial to o vacant roomn. Pordering deloys and
the risks involved in moving patients lmmediately after
trontment made 4t more convenlent to carvy out the
Investigation on fonale potients onlys NWo sigonldicant cex
differences were, however, expected.)

Patlents were geen immediately 1.C.T. was preseribed,
generally ceveral days before their Ciret treotments At thio
Initial inteprview the noture of the treaitment was explained
and they were told that bthey would be asked certain guestions
while they were coming round from thelr treatment, The
inveatigﬁﬁar introduced himself as o peychologist especially
interegted in this type of treatment and cehed Por the
potiontls co-operations He then obtained the bhasic date
nesessary to judpe the patient'es reeponses to the prepared
guestions, for oxample, year of hirth, name of firot school
attended, father's name, ebo.

At the treatment session the investigator brought the
patient into the room and sssisted at the administration of
the B.C.Ts Once the convulslon was completed ond the potient's
breathing satisfactorily re-astablilished che was moved to a bed
In the recovery-room and obgervabtlons of the recovery perlod
wepe/



vere undertoken, belng timed in minutes and geconds from
the application of the siimulus., This previous contact with
the pallent was deliberately nmade in order to egtablish the
investlgator ag a famillar Plepare ond. thus reduce any traume
to the potient which misght bove arisen from encountering o
gbranger upon awakeninge. It was realised thoat thie contact
with the Investigabtor misghit poseibly enhanee the patient's
ability to reorientote horsel? as hlg »rescnce wounld be
reloted to the troatment eltuntion.w

In order to meke cbaervations of the wvevovery process
it was sonebimes necsssary to initiote awekening ag the
patients night otherwise have vemained asleep duping the
vhole interview. If the patient did not waken spenbtencously
Pive minntes after the chook, Pinger-onaps were used to rouse
hers  She was then greeted ond guestioning bogon,

Questions/

% Pootnote. It should be pointed out that transfereonce to the
investigator was unusually high during this investigntion.
This oceagions the reflectlon that the conventional practice
of detaching B.C.T. from the poychotherapeutic situation is
probably uncconomical. An hour's contnet with the patient
during the precovery period from 2,0,7. would seem to yield more
positive transferende thon a sinilar time spont in the early
gtages of peychotherapy. The value of the dogtor-paitlent
rolationship durdng revovery from insulin come has, of course,
been annotateds 1t would seem that the recovery Lfrom E.C.T.
could be sinilarly explolted.



Guestions were asgked in & level but insistent tone
of volcos, Afbter o guestion was asked, o flve-gécond interval
wap allowed and 1P there was no vesponse it was rvepented and
o tonesacond interval eclapsed before the nest question waa
prosenteds. The time at which the guestion was posed, the
answer and the dine of avpeowerdng wepre noted on o prepared
forms The Lollowing protocol slves a charvaeterigtic record
of this kind of intovrview,

The pabtient wea & 31 yedyr old morried woman with one
ohild, Over the previous six months she had shown signs of
noodineos, ireitebility, loss off interest, lock of
condeniration, disturbed sleep vhythn, indifferent appetite
and hed neglegted her appeorance and housevorks She had been
admittod to hospital after aunounsing to hey hmsband thot she
intended to commit suledides In hosplial she remalned depreessed
and tearful, was apathetic ond wwrilling to participate in
paychotherapy. However, she consented to have B,0.T. and wos
eventually dischaveged as much luproved after o course of 10
TaOeTe s the firet two being deily and the remalndey at twice
weekly luntervals, This interview took place after the first
treatment of this course,

0 pegonds. CGupvent applied, Inmmedistely tonle phase beging
with arms extonded,

+£2 peconds. S8light inspirationsl sound.

+5/



Glonde oye Joritings Deplne

Honde phase fully esteblished with noderate arm
end leg novements. (FLt rated ap mild.)

Gonpvuleion ends with spasmodic Jeriebngs.

Cyanoned appeapsnce - bud breething ls esteblished
impediately ond apontancously.

Removed 0 pacovery+raiis

Tdes aalesn with head turned to one side.

Wo movenents Sleeps pepdefully with elight onoring
Tyes open slugglehly in vesponse to fingeyr-onap.
Ner repponss to greoting.

Dpeng eyes and turns to exoniner guickly in
response to "hool ab me¥, Says "Hello" and smiles.
Given correet numbeyr of fingers held up by
aReninot,

Gives melden nome.

" Baye wshe has Porpotton address.

“Ape you married??  WioM

"Where were you borp?t ¥I think I've forgotten,”
Mhat year were you bom?! "I don't lmow."

"What io your name?Y Answeps correetly (married
nm) "

"yhepe de you live?™ "I don't know, I've forgotien
"heve were you borm?" "Whalley." (correct)

"Ave you married?t  "No,!



+10/

"How old are youd" "I doa't know.®

"When were you bom?t  "Whalley,.®

"hat year wepe you borndY i~ wag 117 Itve
fovgotien Lt.%

Mhat sohool AL you go toP® "It wap lnwe
Whalloy Renge"

Namss pen, pipe, mabches doreeetly.

Mihat ig your father’s mzm'?" trpcdoriolimmemt
"irederick what?t “Prodepickese W," (1,2, her own
marpled nane).

Bhown pleturs - Rosponde coreecetly that it is sbout
haymalking in the couwnbry.

"What ig your addposs?™ "Dwenty - someihing.™

"Ape you mepriedit  "Yoa,t

"How old are you ¢ "I don®t knowe®

“What year were you born®? 1920 gomething,®
"Pell me your fother's namet? "Irodoriek L."
{correct)

1 "Where abe you nawdt Yin the Inflrmary of course."

"Who an I?"  "Oh, I know you."

*he am I2Y  "Oh, L've seen you befoére in the waprd."
*ﬁﬁﬁmh is today's date?" Ylst August. (ootual dote
- 13th Novemben, 1952).

"What year?" "I don't remember Lt



&30ttt "What dey is iU9Y  "Thureday.?  (Wednesdey).
£1.0% L5 MWihat tlwe of dey?®  "HMeming.”

+11 minutes, "Whet year were you borntt “i've Poprgotten,”

AR L0 TWheve do you live?! CGives pavenis' cddreses
etoe aba,

This excerpt from one interview is guoted to illustrate
the technigue of gquestioning used wherehy the unansvered op
ineorrectly enewered questions are velurned to and represented.
Thirty-five minutes nftor shook Mps., W. was still unoble to
give hor age although Shé gave the ourrvent yeawr correstly ond
her date of birth.,. BShe was unsure of the dole bub che know
the day, circungtonces of her illness ond breatmont. She had
been able to do the arithmetic problems set for her and could
vepent o soentence of 20 words, ond gix digite. It was not
until 48 minmtes after the shoelk that she gave how age correetly,
At the end of the intorview sghe sald she felt well and returned
to the ward walking but accompanied,

Resulbs

Teble VI prasents the results of the investigntion
of the rocovery process in the group of 30 patlents by showing
the avercge time for the whole group 6% which corvect anaweps
to the ouestions were noted, Tha oprder of rocovery is ceen
to be:  NWame, mapliel piatns, addrvess, bhirth place, name of
school/



TABLE VI

Recovery of Uonsciousness.

Gorrect Responses

Time of

Average Time
(to nearest

Approx. Rango

minute) (ming, )
Response te examiner 4 2 -6
Name 5 2 -9
Address 8 6 - 21
Marital status 8 3 - 17
Where horn 10 6 - 186
Year of birth 18 10 «~ 34
Age \ 48 26 = 90+
Father's name 20 9 « 35
Name of school 14 8 - 19
Describe picture 25 T - 30
Orientation for place 27 16 - 36
Orientation Lor date 51 13 = 904+
Orievtation for year 47 13 - 65
Orientation for examiner 20 14 - 23
Right-left orientation 35 25 - 62
Arithwetice problems 45 30 - T0
Sentence repetition 47 38 - 90+
Digit Repetition 20 13 - 26
18 i2 - 29

Identifying objects




school, year of birth, object identification, father's
name, digit rvepetibion, orientation for ezaminer, pilaeture
deseription, right-left orientetion, ardthmetical problens,
orientation for yeay, sentence pepotitlion, epe, orientation
for date. It could be argued that thiep order merely reflocts
& rendom occurrence within this group. However, the group
congigtency can be checked by teking the range of times of
appearance of ench feature, also given in Table VI, and
correlating the vank order of the lowest end highest times
with the rank ordér of the averanpe for the group. Positive
and significoant corvelations will then signify that this
pattern appears conslgtently throughont the whole group.

In Appendix D these observabtions are renked and the
correlations osloulated by the rank difference method., This
vields correlation coefficlents of +0.79 between the overapge
for the group and the lowest timep and of +0,87 botweon the
averoge ond the highest times. These high posltive
correlatlons suggest that the pattem of recovery is
coneiatent within the group observed,

Diseusaion

Autoosyehic orlentation. This refers to such iteme asp
nane, mapltal status, address, birth place, school and year of
birth, all of which appeay to recover earliest, The ability
to/



to regpond with one's name colneides virtuslly with the

point at which the firet rosponge is noted. There is, of
aourpey the complication that within this group selected
gome merried women gove thelir mailden nomen before married
nomes. In the excorpt of the interview quoted, for example,
the patient, although she hed been married for several yoars,
fivet of all gave her molden name. Oub of the 30 patients,
25 were marrded and of these, 10 gave maiden names before
they save thelr cowrest married nomee. This phenomenon seemed
to ocour indepondently of the empectation that more recently
morried women might confuse their names then would those who
hed heen mapried for a leng time, It could be suggesied on
poychoenalytical grounds that the response with a malden name
wos peychopathologieally determined by an unconselous
redjection of the mavltal role, This &id not seem to be the
cage from the clinical data oveilable, but no pronouncement
aon be offered on this intevpretation ag systomatle studlies
of psyehodynamic material were not wndeprtaken.

It wae observed that certaln incompatibilities could
poour, even In mewvers in juxbupositions Thip wes reported
(Mowbray, 1954) ao en example of the state of entertainment
of ineompantible propositions doweribed by Pick in gmesle states,
Por instanee, & patient would give her malden name, but would
pay that she wes married and would give her huebend's surnsme
corvecetly., Trmmediately sfterwards, on heing asked her name,
sha/



phe would give her malden name agalne

Disoriontation for age, o einmilar phenomenon, oan be
ghgewved in the recovery period fvom H.0.T. OF a1l the
ttems of personal orienbation, awarvenesg of age shows the
longest delay in recvverys Such Sloovientation persists
afber awarencss of year of birth ls expressed and, in some
patlents, even afteyr awareness ol the current yoar ie aleo
evidenced, Weinstein snd Kebn (1950, 1951) deseribe such
ddsoviontation for age in two cages of aleoholic Xorsalkow
poychosis in which both patients were orientoted for year of
bipth end cuprent year yot underestimated thely ages by 16
yeors and 10 yeavse vespestively., Zongwill (1953) views this
tendency to nmainbein disorlentation in the faee of
sontradictory ovidence as 1llustrating Plek's entertainment
of incompatible propositiong because, oven although oble to
do the aprithnotiecal veasoning invelved, these patients 4ld
not aceept the result ap their Yactual" age, In the vocovery
off constloumess afber HiC.'Te the presenece off o similar but
tronaient disorientotion for apge sugeects that ovientation
for ope I not dopendent upon ardthmetical inference from
Imowledpe of current year ond year of birthe

It is interesting to sonsider o possible "psychology of
Imowing ong's npe" in torms of this pathologlesl phoenomenon
One would assume that in general such factors of personal
Llaentity/



identity as age would heve givonger paychological force
than simply the rvecults of an arithmetieal celoulation,
and woulld be ¢ more or less significent egowevmponent.
The Postors which render orlentation for age “more or leso!
plignificant mey be motivationsl (in terme of soclal values
ageribed in cortoin situntions to being "young' or "old" or
in the feminine v&l&@%aﬁa& to divulge her yearsl), ILearning
or rehoavsgal effects con algo operate in that at certain
poriods one's age io made explicit, for example, in entering
eontracts such ag for insuranee, marriage, soployment and so
o, or aven Iin celebpating dbivihdays.

Retumiing to the eymptomsbtic disoriontation fov age,
Zangwill holds that deninl of wge in amnepic patients has
the fanetion of allowing the individual to maintein as otable
and conslatent wn ordentation to himeelf as his cerebral
condition pewmits. In terme of ego-peychology the individual
is trying to mainioln the greastest possible intectness or
integrity of hls epgos

However, 1f we sgaume on orvgonised body of memories
which ¢on be ovdered In time as one reqairement of the
integrated ege then it is difficult to reeoncile the incompatible
orlentatlions encountered after Bed.T. IL the desivre to maintain
Intaginess of the ego were wholly operative then one would
expott that, depending upon the degree of recovery, &
peychologloally/



peyehologionlly consistent 1£ Ineccupate pattern of
orientation would be presented, viz. that the married woman
might glve her modden meme, hew addvess before mavrriage
md ptete che was not marrvied, |

The resonblance hetween the post-1,0.T,. and the Xorsakow
state alrveady mentloned loada to wider biologleal and
paycheological implications, Indeed B,0.% hoas been reporited
as being eapable of producing o Xoveakow syndrome botl
ﬁmamzf.ﬁwim and sometines, in arberiopathle patlents for
example, of . more permanent natures Roth (1952) hag
nepshalled elinienl and electroencevhalographic observations
o suggest that the prinory effects of H.U.Te pcour at the
level of the dlencephelon where the Horpakow pathology is also
held to oceurs The main evidence for thls scpertion came
fvom sepial 85,0, ésrszmmmima of potlents wndergoing B.C.T.
which sugeested that o ocumalative Influence wasn being oxerted
on some nld-line structure with acecoss Yo all cortlenl aress
end with come &@wm:. relationship to the frontal lobes.

As before the Alscussion leads to the implication of
some mid-byrain funetion in the efffects of B.I,T,
stlopaychle Dedentatlon,

Pais heading pefers to the convenbional orientations
ag aasesned olinically for whapeabouts, time, dete, ete. vhich
tn the group studied tool longsr to retupa than euntopsychic
features,

The/



The distinetion between whai in general terms cen
be called personal orientation and temporal onmientation
con be taken to refleat the ontogenetic development of
orientotion Ltself. The work of developmental psychologicis
gueh ag Plaget and Worner indicates that the fundomental
digtinetion between "me" ond “not me" determining awareness
off self as an entity separate from others 1o the result of
a protracted process. Piagetd supgests that oven ot the age
at whioh the ¢hild is capsble of sponteneous ploy there g
evidence in the content of his pemen that he is not
differentiating between hinself and the enviroument. HNowever,
1% eppeors that, although 1t develops relatively late,
recognition or ldenbification of self precedes the vecognition
of other persong. The notion of temporality snd orientation
for time ie a 86111 later development, dependent at leost
for ito expression upon an abiliity to coneeptuanlise.

I£ this developnental formulation iz aocepied then it
would seem that the difference in recovery of autopsychic
and allopsychic oprlentation would reflect a difference between
leags mature and more moture functions. This general possibility
will be dimoussed in relation to specifie features of alloe
peychie orientation, |

Digorientation for time or dlisturbance in time
diserinination are not isolated or specific symptoms,

A



A pathologleal time sende or time agnosis con be cbhserved

in paticents suffering from orgenie peychoses, the

dlatoption of time mense poseibly being related to the
distortion of nemory (Duboin, 1954). Cohcen (1950) goeo
further in suggesting that in ovgenic brain disease the
dlaturbance of dime sense io o choracterdgtic feature of the
penoralised inmpaired capeclty for ovgenisation: The
dlgturbence of time menge is Alfficult to demonstrate as the
pationt will eventually ovientate for tine uvoing environmental
cuess However, what sevms to be disturbed is the patient's
Ufeeling Tor time" vhich nomelly operates independently of
auch cuess Thut the petlent can "hknow" the time of day by
vafleeting that it ig afber breakfast and before Llunch butb
outside sueh inference docs not feel "that 1t is any time".
The phenomenon 6f Algplogement of events in timg chavasteristic
of the Korsakow peychasis which involver n disordered memory
for time ig noted in patients during & conrse of B.0.T. end
will be diseussed loter,

Oplentation for the examiner lo another significant
feature which aon be diptussed under the heading of gllow-
peychic orientations I% will be rvemembered that in this
investigation o preliminary interview with the exeminer was
deliberately arrgnged in order to avoid any traoumatic effects
on the patient dupring the vecovery perdod. The investigotor's
role/ |



vole was explained to these patisnts end when the patients

met the investigator in the troatmwent voom thoy recognised
hin and sceepted his vole ond interest in them. However,

in the recovery period several of the patients, while
affimming that they vecognisced the exominer as a faniliar
pevgon, were unable to state his function or profecsion,
although they were subsequently dhle to say oxactly who he
vass Thip phenomenon was ordglually regarded as being releoted
to o baslc memowy disturbance in which vecognition of the
exominer was Jdisplaced to en inoppropriate sltuation. However,
a paper by Max Levin (1956) on thinking dleturbances in
delirium offers another possible interpretatiom.

Levin describes how the delirious patient, bLelng
disoriented for peyson, hnay be uneble to name the physician's
vosation on vommand, yet may spontonecusily and wowlbbingly
address him coprectly. One intriguing example quoted is of
a patient who, when asked to say that the exoniner's work
weer, replied in emborroscment: "I wouldn't kneow, doctor,
in 1t painting and decorating?®  This paredoxicel phenomenon
resembles clopely the kind of partial ovientption for the
examiner noted in patiente recovering from B.C.0, Levin
deals with this as paralleling the situation in motor sphasis
in which the patient faills to perdorm on command tasks which
ke onn spontaneously perform with case.

In/



In Juckponlan terms the distinebtlon is nade betwesn
the cutomatic (or least voluntory) and the voluntary (or
loast avbonatic) categories of regponse, Joekdon cloppified
uhterancen, for example, indo three levels on this conbtinvum -
a) emotlional ubttorandes, the most automstie besouse the words
"gome out without thinking", b) propositional speceh
ralatively free from emotion and at a mid point between
sutonatic and voluntary, and ¢) voluntary uwtterances of the
nature of responses bo particular conmondgs The three kinds
of ubtterances occupy Giffersnt "levels! in noural pathweys,
the voluntary pathwry belng the hilghast and the Yemotional!
oy sutomntie pathway at o level at which 1t c¢on hkeop on
funetlonlng undisturbed by the higher level lesions. Levin
gees in delivia instonces of Jackaon's "peducetion 4o a more
gutomatic condition consequent upon parslysis of the highest
corsbral centron,

It is, of course, dongerous to overelaborate an
inoidental ohservation and o possible vesemblance, but it mey
well be that in the recovery of consclousness after B.0,T,
at & period when the highost centres hove been "hmocked out!
the patient's stute is akin to deliprium, This Jackeonian view
corpesponds to the ldess oxpressed previecusly, nemely that the
ubolition of higher funetions cen resuld in the loss of more
metuge responses, leaving the less mature intact.

Percention/



Under this heading are the teste of pletiuwe deasripbion,
identifying objects and wighi~lelt dlecriminotion vhich were
inciluded in the batbery of questions enmd tasks in order €0
Indicate bo what extent dofieits in specifie ordentations
eotld b dus to disburbonses of pereeptlon, coneeptualisation
or verbalisation. The tests ars crude bub were wsed in
proferenee to more diseriminating standardlsed prodedurcs
ouch as the Bender Motor-Cestalt test besouse it was necessary
to esteblish o vooponwe quicklys While the resulbs of these
teatn indlieate that pepceplual processes are not disturbed
Popr the whole recovery perded 1t can haprdly be cleimed thatb
oy complete olueddation of porcepbual chonges fo achieved
by these testes In the pleture description tost the patient
is &wkaﬁ to deserdbe detaile in o simple plebture shown and
to express the polnt of the situstion 1llustieted. Pereepiion
in this cage 1s expressed as n verbalised, differentiated
and probobly mowre “vulnepebile" funetion then the non-verbal
Indireet cxpevience which 1o also pervceptunl.

Beoause the posslbility had been conceived of o
resenmblonce between BiC,Te recovery and the orgonic
confusionsl otote, on exemination of the petient's capacity
for right and left discwyimination ves intrvoduded, This arose
beeouse in the literature on pepreceptual disturbances Juba (L948)
diseuesed/ |



A ecupsed Wolpert's "Sinultonagnosie” as o ohenomenon of
the impediote popt-He0.Ts poriod, This sinulionecus agnosis
vefors to an inability Lo perceive the central theme of a
piebura or action peppresented in 1t with the preservation
of obility to pepoelive Llte deteilss (Bueh percepinal
Aotortion was inoldentelly not revealed in this investigation
bt Lbs sbgonee may be due entiredy to the foulte off the
investigation of peraspbtion,) Jubs ohoerved thot with this
sgnosia o Gersinenn syndrome could oscur dmmediotely pogi-
Balee. This pyndvome, Juba states, comprised Pinger agnosis,
right-loft disorientation (for the patdent's own body, not
the exaninor's) sgrophin ond acaleulie, and wes held to e
pathoghonie of pavdetosgeeipital dysfunetione This coemed
to offer o Duvther basls on vhich o wpecify the nature of
the poot-HeC.Ts confusionel stote, nowely in ternms of the
Llocalisation of the centres involved.

Reforencs o Govstmonn®s originel ariicle (1927), however,
suggonted thot Juba hod mistakenly used these feur eymphoms
ool i‘*&amx‘ e the oyndpongs  The esgentlal point made by
Govatuann was that these speelfic hehoviowssl deflcite had
to De dbhsemved In the aboenee of move genewval defleits such
as avtebopommosin amd alexiss Using the mope diserate criteria
o the ordiginel syndvome it seemed Likely that Jubs was in Pact
mapely doseribing o nunber of chenges which ocouprped after
BeCuls/



TeCaTs but which were not necesparily ilnked as a
conDlguration or syndronas In thies mwatimﬁim it was
 deelded to examine for finger spgnosla and for agraphio if

at any time during the recovery period a patient menifested
o disturbance of ploht-left orientetion cocxioting with
acaloulia while yet showing no general percepitual dlsturbance
and being able to indicate parts of hepy body. However, in
no cage 4id the hypothesiced Georegtmenn syndrome appear
although disturbed rishi-loft orlentaslion and secaleulisn wero
in evidence, but not ot o time vhen the patlent was able 4o
roupond 4o the piloeturves or, for example, %o indicate her chin
on comoand,

Gonelusion

In this investigation an atomistic or elomentoristla
attempt wae made bo extmine the procoss of recovery of
conpeiousness after 2,0.7. Within the group studied a
patterm of re-wemeygence of consclousness wag noted vhich was
consigtent for the group and which indicaited in general thatb
pergmal orientation returned before general orientation.
From the developmemtal viewpoint the basis for perconal
ordentotlon ig acquired at on enrlier stage than swavenees of
eth@vaewaanﬂ or of objeetn, If thiz is so then the recovery
procens acoords with Head's statement (p.92) that it begins
with the "moet preordained regpongep® and ends with "those

of/



of the highest vank". The point al whiech perceptual
ebility was restored was not, however, adegquately
denons trateds

The bagle distuvbaonces demonstrated in the recovery
process would seem sufflcient to occosion the distress roported
by mome pationts. Uallinek (1986) quotes one of his patients
vho desepibed the experience of waking dp diceonneoted
feom the pasgt, In & styonge environment, and with feslinge
of unfamiliaprity as “the waling up from nowhere into anywhere®,
German poyohintriots sueh as Sehlldge and Tuebingen (1947)
conpare the situation of the petient waking up fvrom electros
shoek bo the situation of Mon as desoribed in oxistential
philm&mmhy‘wh¢<f¢nd§ nimeelf thrown into a world which is
not of his own choosing, surrounded by facts which are not
of his own making, snd 4o thus afflicted with foar and anxiety.*

To investigote the extent 4o which the pattern of
racovery of consclousness noted afbter .00, i o fanetion
of/
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¢ Doohknote., Tn this vespect it ip worth vhile obgerving that
none of the patients observed in this investigotion oxpressed
ang aﬁyﬁﬁh&ﬂﬁifﬁ obout having subsequent treatments (although at
a later point in the courge one patient's treatment wes
terminated becauge of anxiety). This could have been due to
the faet that someone was present throughout the whole recovery
pariod, eveén slthough be assuned the role of inguisitor rather
then sympathedlce attendant. The practice in some outpatient
BeCuTy elinice of having velatives by the patleont's bedelde
during their recovery would, therefove, seem to be beneficial.



B the convelelon pather than the mere restobation of
Gonseiousnees, o series of obsopvations was undentaken
on patients redovering frvom the affecsts oF o general
anagythetics

Although 44 would have Beon adminlstratively casissot
to have observed patients in the supgloal department of the
hoeplbal affter opepratidng the prolonped peviod of snaesthesia
Indueed for thisn lopationt surgery made the group
wgatisfaotony for domparigons Anccathesda for B,U U, and
dental surgery way sulbably shord in daration ot 1t wag
felt that patients would be unlikely to commmicate easily
nittor denbul extpootions o tonefllectonys Accordingly
a dghance group of 11 patiends wes obseywved in casuslly
deportnent yecovering from the effects of ansesthesis induced
oy minor surgerys This i by no uenne an adequately designed
invegtigation oo the ancogthetie technigue voarded fvom patiend
to pationd dependent upon the surgery underdoken and upon the
praference of the anceathetint.

While 1% may not serye as o conlrel group 1t does offer
a baply Por genoral obaervations about the recovery procecs.
A before the observotions were timed, using the point at which
the admindstyation of the snnesthetic ceased as the hase line,
Fuestioning was hepgun oned the patients had chown gome responso
o o atimulue such ag a finger-omap,
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A ghorter number of quesilons was ueed with these
petionts but & longer Interval was allowed hetwson questions.
Thisg was done o prevent & quicker mesoveyy patlern being
ohserved beotwee of the fagbor vate at which the series of
questlions wan repeated.

Table TII shows the pesulis of fhic investigationge Ih
will ba seen that by contpagt to Tehle VI the recovery of
eongelousnsss Tron the ansesthetic was on the whole
charsetorisod by & grsater delay in responding to stimlation
but thot the waking perdod ltueldf was nuch shopier than the
woking perlod for B.Cue The sverape timo for the whols
grovp shows & payrower range of differencery end similarly
the renge of response to indlvidual items 46 move vestricted.
The ifmpression gainad ls that recsovery of mn swareness fron
anagathetics is much more rapid than from BeGa¥s end 1o not
charsceterised by the seme confuslon snd aifficulty in
orientation,™

% Footnote. As previously etated the work yeported here
deliberately excluded observatlons on pabtionts who were given
“modified" BeCeTss malnly because the teahnioue of medlfying

the eonvuleicn by introducing o reloxent and an aneenthetie

drug obseured tha recovery periods. The expectation thet recovery
from the modified bechnique would show o gatwm somevhere betwec
that for B.0,Ts and thet for on anacathetic was borne ont from
the prelininesy inteyviews, However, the drowsiness afler the
mmm@ BelsTe d1d not permit o continuons examination of the
patlient's sworeness unless a constont peguence of ivritating
ﬂ"»&iﬂm%& w?ss presented o keepn the patlent awake = on unjustificbl
prosedurae




TABLE VIT

Recovery of Conselousuness from Anaegsthetics

&vov&ga Time APPrOXRea
to Reaod Range

(m;nm 05 ) (minutes)
Response o ezeminer i2 620
Vame ' iz 624
Address 15 Gl
warited Stetug 14 1028
Birth place 19 B4
Year of birth 16 G228
Age 20 12p35
Crieptation Tor PMlace 14 818
Orientation for Dote 19 14430
Crientetion Tor Year 14 1530
iﬁ@nb&ivmnr Objects 1 i4 1218
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Jaffe ond Eamﬁ@wl(igﬂl) on the ether hond have been
able to demonstrate thel during recovery from goneral
ancesthesio o more prolonged pereceptual change don oceur.
They found that In adulds there is & loss of the nommal
ability to Alperiminate simulionsous stimulation of foce and
hoend wideh oan lash for three hours after gwakening from the
annesthatios It must be pointed ouwt, howsver, that thess
awthors used snasgthetie Gimes of mugh lonpger duration thon
would be sonparable with D.C.T.

Agadn 3% ls interesting to note that their observations
are consistent with the previvus discussion in thet thoy have
demonatrated the disturbanes of a response dependent upon
gome degree of maturation within centvral nervous systems.
ih@ foco-hand test shows normelly thot sdulie ave mowve likely
to indicate stimulation of the face pather thon hand whereas
ehildron tend to locvalise stimulation to the hand or even to
displace the response to onother part of the beodys The more
mabare or aduld form of the response geems to be losh
impediately after the anaéathetic in favour of the less maltnpe,
Once again this is consistent with the Jackeonian notion thatb
lnterforence with and mubsequent breakdown of "highert
fanetions leaves intact or reloases "lowesr! or less moture
forme of responst.



The lmmedinte effeet of EQG;WQ on peychologieal
procepses was deserdbed in Investigation IV. In the present
investigation a more basie perceptual process will be
exanined in the period immedisntely subsequent to the
recovery periods This represents a stage at which the
patient is epparently in contaet with his surroundings and,
at least after the first eonvuleion, is unlikely to report any
glemificant pereeptual ohenges or distortlons. However, as
will he disoussed later, H.C.T. has o signlficant cumulative
effect on peydhological processes and 14 would scem reasonable
to expeat that In the immedlate post-recovery perlod from a
pingle treatment there would be chenges in psychologleal
processes of a fundamental kind such as become menifest during
e ecourse of trestments.

In order to examineg whether such changes could be
eliclted 4t was deeclded to atudy g funetion which wap not
diveatly amenable #a introspeetive reporting end whieh could
he tested behaviouristieally. IFron anong several possible
payehophysiological Iindicators the pabtient's eanpaeliy to
fuse a flickering visual stimlus was selected.

This perceptual copmeity was studied by measuping the
eritical flicker frequenoy (C.P.P.) which is the threshold
for/



Por flicker diserininaticn and reprapents the lowvesd
frequeney ot whieh a flashing light is percaived pe oileoady,
or conversely the highest frequency ot which puch o Light
is percelved as intermitiont,

This phenomenon 48 an aspect of brightness wleion and
was originally viewed in phystoleplesl terns as being
ralated to the lateney perdad of rotinal rocopiors.
Digorinination of (licker hap been messured in humans end
in animals possessing both pods and odnes In the reting;
the characteristle curve obtained for flicker diserimination
in humene is illustrated fvom Crozier ond Wolf (1941) in
Meouve 24 This praph indlceates that there ape two components
which can be separated in flicker dlserimination - a rod
segment and a cone segmants Ab low intensities of
Lllvmination rode seen most aatlve and ot high intensities
eones scem most aebdive, The G,F.F. is also seen to be
dependent uwpon intensity of {lluminetion, sp it varics fron
two to three ¢yeles per pecond at very low intensities to
gbove 60 oycles per second at high intensitien,

However, measurement of retinal functions alone is not
suffieiont to give an poourate explonation of the capacity
for flicker discriminotion, Cranit (1947) shows that
moasurenent of retinnl potentials durding cbimulation by a
flickering 1light does not scourately refleet the perception
of/
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of fliclkers The rocorded yvetlnel potential shows an

initial inerease wiith lpneressed rate of flicker, but at a
point in frequensy welld below the C.F.P.s the rebinal rocord
ghows fusions This eould be dug to the fact that the
w&am@var&tinﬁ@wam representn an average of mess veltinal
acblvity and doos not reflest the behaviour of individual
wunitn. The alternative interprotation is that CuP.JH is not
related to periphoral function bub that the determinents of
vereendion of fllekey oy fueion are in faet aentral.

Thio lotter explonation appears 1o be oconfirmed by the
phentmenon of photis driving deseribed by Adrien (see Grey
Walter, 1953)s In animels, and in man, the alpha or dominant
plegbvrosncaphalographic phythn con be inoreaped oy deorensed
by ralsing or lowéring the vote of Internitiont visual
gtimalation. This cugeeste that the elootrical setivity of
visual stiucbures below the eorter i vepponsible for the
pevrception of flickey {Morgan snd Stellar, 1950). There is
further ovidence of the gentral character of the faslon
maehanipn in the obsorvations that theve Ll an in@ividual cyelie
variation in the copaelty both daily end over weeks, and that
matebolle alberations and Patigie stotes son edgnificantly
alter the ability to vepeeive Plicker (Krusmen, LOW7). Hore
particularly the oeapaelty to perceive flickey has bsen showm
o be preduced in a nunbér of pathologlonl comditions of the
sentral/



cential neprvous pyston (Landis et al, 1966)..

el Fy hag been used nat only ap o moapure of central
nervous systen funedion but also a8 a more "psychologlcal!
measures. Bardy shudies ln pevoeveratlon, for example,
ubilised a nedgure of GNP In an atbenpd Lo devise
messures of teuporament (Wierswa, 1906). Although this
eayrly work dld not yield any ¢lear-cnd relobtlonship between
temporonent end CaFufe, Eyseuck (1952) more recently
posteiated that a highey Culdty would be Pound at the extro-
veralon ond of his dichobonmy rother than at dhe dysthymie end.
A subgoguent monograph on percopbual procgsses and mental
illnces by Hysensk, Cpranger ond Brongelmenn (957) mentlons
ﬂhﬁalywediaﬁian Tt dees nol repoért ony ovidenst.

In this investigation, however, it is not intended to
conglder the C.fs ag a measure of temperanent bul os &
maagure of poerseptusl procssses centrally determined bub aleo
dependent upen poseible pevipheral influences, The relevanse
of o measure of G.00% in assesging chanpges aspociated with
physical treatment is Juebtified by the finding that, vhepeos
"payehometrie® teogte of psyehological funetion do not reflect
shenificont changes ofter poychosurgeny, frontally demeged
or lobeotomised patients show not only a lower C.F.F. then do
normal controls bult also o lower averapge deviatlon over a
geries of monsuvementy of CJF.F  Halstead (1947) on the basils
of'/ |



of eneh Pindines osnerts that objestively the frontal
lobsatoniged patients ave movg "aocupate" in locating thetw
fusion polnt on successive trisls than are normel individuale
although they fuse at relatively lower levelos Acouracy in
this sonse reflsets a peduced flexibility of behaviour
pather than indreaged diseriminoblon,

Investigation ¥

On the basis of Helptead's work on the effects of
puychosurpery, 1t was decided o use changee in the CR.F,
as & measurc of the posslble effects of H.C e during the
inmediate poatepaenvery periocd. Gbservations were carried
out bu o group of 24 female patients who were rveceiving
the firgt treatnent of a course 6f BeC.Te preseribed for
thelr affeetive dligorder,

Ta determine the diveetlon ond degree of change produced
by BT cach patient was used an her own control by
obtaining neasures of CoF. imnedistely before trveaiment
and affer recovery, l.¢s at loast 40 ninutes afber E.G.T

An oppavetus wag designed o provide a wange of flicker
Prequengy capable of being altered throughout ite renge by
the rotation of o eslibrated dlals A gas dlscharge tube wap
uged as the Light stimulusy This discharge tube, held
glostrically ot Just Dellow its fMlagh potentizal, wos triggered
%o its operating pdint Dy an imposed altemmabing current whose
Troquency/



froquency could be sltered o gve chonges in the pate of
Plashing,.  The eppavatus was dosignsd o give bluew-white
Light at an indansdty lovel whleh yielded the wsiraishil
Line pevt of Opomier and Welf's ourve. This wos cheeked by
provioig pandon besting o o augber of normal subjeets and
neuprgsusglonl patlants, weing & peplog of diffuser soreens
of dflfering opseity until L% wan ensured thet the pange of
UsBaly responases lay botweon 82 c.p.ts and 45 0ep.os

The floker was presented by having the subjeed Look
tapough an eyepicce whioh exeluded Light at a diffuser sévoen
M ponape snd 8t o Mlxetdon dlgtance of 10%, A control knob
on the gide of the apparatus aliered the rate of Plickep,
Thds contpol kuob was posiliioned in gush o way that the
pibjost could opetate the knob hinself, Howbvor, pravious
yrdals had chown thob vaen subjests menipulated contpols
thay teunded o popart several thrasholds as theyvaried the
gontrol bask and Porih throush the dsorimination poilnt, In
thig experinent the eontral was namlpuleted by the cxperimentor
to allow o undform dtreabtion and watbe of chenge fn frequency
of Plickers The control was flrst st at the high ond of the
poanle and aaeh sWhijcet was aghed to look throush the eyew
piece and allowed to acoonmodate fH¥ o short while, Then the
sontiol wan opepaled and the pationt was asked to report when
he gow the Light ©ickew ox when he eaw he 1leht steady.
Thie/



Thisg threshold was recopded in oyeles per second from the
golibrated dlady

The method of limits was used by giving a seriss of
trdals, generally 10, alternating from below the threshold
in inereasing steps followed by & trial from above the
threshold in decvsaping stepsy Twonty readings were thug
obbained for each pabient, Theee velues were simplified
by reducing them 1o the mesn ascending and mean degcending
thresholds for both bofore snd after treatment sessions.
These four values ars glven for the group in Table VILI.
To dlluptrote the origin of this table the raw data fop
Patient A ig given below:w

s

ol fﬂ ﬂ'.-‘

(A = apeending values. D = deseending valugs)

This is further reduced to the mid point reading whiech
glives o final single score representing the value lying between
the ascending ond deseending thresholds,
cpuite. Teble VIII shows that for this group the mean
threshold before B.C.T. otcurred ot 30,81 c.pes. and ofter
BeCele 0% 2747« This difPorence is Pound teo be significont
at/




TABLE _VILI
Gnﬁqﬁg and B.C.0.

Thresholds (eyeiaa per socond)
Bﬁgﬁre B 6 %9 After HeGoP,
a a at a2
2y [ 2 )

<01 ol & ajp ol =

Patient | £ | F8] S pel e 93}:;»

Be | BS] BY ERl BRI B

o | Gl B0 ol oai B6

& @ b £ il e -

AT A - o
A 37 36 136,51 1332.2851 321 30| 3L.0} 961.00
B 3L 29 130,0 900,00 29 28 29,0 841,00
G 31 29 | 30.0 900 .00 28 28 28,0 T84,00
D 31 28 129,51 873,251 241 26 | 25,0 625,00
jo 25 26 125,51 050,251 231 24 1 23,51 552,25
B 26 24 125,0 625,00 24 24 24,0 576 00
G 31 28 129.5 373,25 25 27 26.0 676,00
B 30 27 128,51 812,25 26 26 26,01 676.00
T 34 32 133,01 1089.00] 28] 27 1 27.5 | 756.25
J 31 30 30,5 G30.25 29 27 28,0 784.00
K 34 31 132, 1056.25 26 24 25,0 625.00
T 37 35 B&QQ 1296.00 30 28 29,0 841,00
il 37 35 136,01 1296,00 31 31 3140 961,00
N 32 32 132,01 1024,00 30 29 2945 870,25
0 34 30 §32.01 1024,00 28 24 26,0 676,00
P 36 25 135,51 1L260,251 27 25 | 26,0 ] 676,00
Q 35 3L 133,01 1089,001 30 ) 27 | 28.5 | 812.25
R 32 27 129.57 873.2571 40| 32 1 36,0 | 1296,00
3 28 20 127.0] T29.007 22 22 22,0 | 484.00
T 31 29 130,01 900,00 26 25 25.5 | 650,25
b 32 30 1310 961,00 28 28 28,0 784,00
v 28 25 126.5 705,25 24 26 25,0 625,00
W 29 a7 128,0 784,00 29 a7 28,0 764,00
X 34 32 333‘9 1089,00 ] 32 32 32,0 |1024,00
T40  23072.5 659,5 18340.25

Mean pre E.,G.7. ﬁl = 30.81 YMean PQS% E;ﬁo@qlﬁg &27.47
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at the 0.00% level (see Appendix B), When the average renges
of readings are compared bofore and after B.0.T. these ere
found to be 842 and T.b respectively, sugmesting the divecotion
of Holstesd's finding of decronssd variebility or greater
"aoguraoy's This dlfferencs io, however, not algnificant,

SONEL O

These findings suggest that even afler one single B.C.T.
slgni flieamt peychophysiologieal chenges can be pregent at o
time when the patient ig outwardly fully congelous and
apparently able o react bo énvironmental chenpes.

In the obgence of corvoborabive fMndings against which
the evidence for the reduced G0, ¢an be viewed, it 1o
difficult to postulate the besis for thic effost of E.C.T.

Hotetend (1947) interprets his finding in peychosurgery
patients in tepme of hip power factor (P). To explain this
e uses bthe analogy of two cavn, oach of dlflferent hoprsepower.
When travelling at o speed of 30 m.p.he the pérformence of
these cars may be ildentiecal; at eritical epoeds, however,
they beeame dlfferentiated, the car with the lower horsepower
Pailing ot o lowsr dbsolute spoed and within a navrower ronpge
of specds. Similavly, pationts after frontel lobectony fail
to resolve fllcker at an earldier point end within a navrowey
range of variation than normals becouse of a reduction of
this power factor in blologleal intellipende., Hoe doss not,
however, indisste the nature of the mechenism eapable of
produsing/



produciong thie reduction, nor indeed the natuve of the powoer
Pastor 1teell,

Apart from the general gquestion of the wvalidity of the
doneept of the power fadtor, Waletead's use of the C.F.Fe in
this roopect con be gquestioned, Mrstly, his figures show
that he chose o low intensddy of Light to give the stimulation
Por meaguring C.0.P. Thig, however, involves the rod component
of the Crogler-Woll curve as shown dbove, I this low leyel
of Intensity is uwsed it will be seen that froguencies just
below 20 eyeles par gecond do not yield as great a veriation
ag do the higher frequencies. HSecondly, in his experiment
Haletead asked the patient to mandpulate the control of the
flickey over a wide range of frequencies. This condition mey
e rosponsible for some of the differences in veriability
found between normals and brain damaged subjects who tend to
be less able to carry out insitructions of this kind with sccuracy

Other inveatigators have found cimilar C.0F.F, chonpes
aftor BuC.Te Ploog (1955) used 10 healthy controls snd 36
payehdatrie pabliente and found that the normal range tended
to deerease under the influence of B.C.T., Londip and Clausen
(1955) found that their pariticular methods of measuring Plicker
fuelon threshold were not sensitive enough to refleet any chonpes
which might have been attributable to the effeats of E.C T
This difficulty might have been due to the faet bthat they did
not/ “



1ot Limit their investigation te the singlés inlidial tyeatument
but exanined patients before, during and after courses of
trontments In this wey the eélinieal (and in this reopeoct
socondary) effeats of the .07 in removing depression nnd
ratardation could obscure any changes in O,F%F. for which
BeCyTs could be held directly responaible.

The poselbllity of intervening variobles such ae the
periphoral effects discussed earlier must nleo he borne in
mind, Damiond (1956) veporis, for exomple, that after B.C.T.
he found in seven of his nine pabdlents an inproved light
soncltivity, oither with respeet to luminal velues themselves
o to the values of the adaplation ourve, In all cases the
visual fields showed o widening of the peripheral limitis,
These changes are abtiributed to a&uimwaieﬁﬁephalin mechandsne
end the diencephalic stlnulating effect of RB.0.L.

Mnally, the use of the O, an o meosire is decéptive.
Boeouse 14 invelves a devide whose accuracy con be egteblliched
ong ip tempited to pogerd 1t as an "objeetive" meapure. In
sopence, like all paychophysleal technigques it depends upon
b jeotivity or dintwospective veport. The lessom of the
experimental work on psychophysics ies that in such experinmeonts
sondibtions must be stringent snd a large number of precantions
have to be token bto avold eprorss Merely getblng threcholds
i deceptively easy and 10 or more sugcessive readings coan be
cblained/
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~obteined which vapry very Little smong thenselves, thus

adidng to the deception. However, as Landls (1956) pointe
put, 3% is only when one reslipes "the number of demonstrated
deterninants of this threshold, the fect of the wide wvarietion
o threshold between individusl observers, and the fact that
oyven the most experiended and relicble oboerver will
anecaalonally provide a sories of measures quite outside his
ordinory performence for which no bhasis of explanotion con be
Poand, ond finally the eanse with whioh sugegeetion, expéctation,
chonges in abttdiude and the Like, may alber any series of
menpurenentss only then ecan ong properly evaluate a change

in the level of the flicker fusion threshold whileh may occur,



In the follow=up study (Investipgation I) comploints
of memory difficulty were noted ameng the spontoncous comments
of the patients. This disturbonce of memory is the nost
somnonly encountered side-efffeet of H.C.T,., and occasions
varied reactions emong pebtlents experiencing it. To vome
the dleturbance is fmstrating or distressing, However, it
can be welcomed, ag in one patient who in the widdle of his
gourge was agked 1f he was able to remember things sabtlsfactoril;
ond replied that he needed to forpget things rether than
remember them and that the guicker the eleotric treatment
knocked his memovy sbout the betters In voleing this
pentiment he was at least in classicsl company for when
Simonides offered to teach Themishocles the art of memory the
latter onswered: "Ah! rather teach me the art of forsebting
for I often remember what I would not and ¢annot forpelt what
T would." This petient's awsumption that E.0,T.'s purpose
1s to digturb meméry has also baen presented oe its rationsle
(esgs Myorson, 1941).

A in the digeussion of fear of B.C,T. it is interesting
to note that eayly workers 4id not affirm that shoek thevepy
ned eny effect upon memovy. Sherman et al (1941) reported
thet, in a predominantly schizophvenic group of 10 patlents
treated either by H.C,Ts or by chenleal convulsints, no
signifioant/



pignificont effect on immediate or recent memory was noted.
Wittmen end Russell (1942) tosted 496 patients (of whom 76%
were sehizophrenics, 6% menie depressive, 9% involutional
melenoholics, bthe remaining 7 consisting of psychoneuvotics,
peychopaths or mental defectives with behavicur disorders)

who haed been treated by meitrazel and ineulin, either alone

or in combination. They concluded: "Substantiotion of the
reporte of memory defect following therapy has not been found
in this siudys IL such memory defect occurs, it is more

than compensated for by the pronounced improvement in interest,
abbtention and soclal responslvenoss on the part of the patlent.%

Hemphill (1940) found thet his patients recognised
pietures one hour afber metrazol injecitlon whieh had been.
pregented half an hour before treatment, and thus c¢laimed that
no retro~active ammesin was present. Hven more recently
Browey and Qppevheim (1951) earried out a series of elsctro-
aonvulsive treatments, end found "very little memory lmpalrment
noted at ally L anything, meny of the patients chowed improved
memory saores”,

However, each paper claiming to show the sbepence of illw
pffects on memory dus to treatment can be matehed by one which
. demonstrates them, Oohen (1939) had found a temporary retro-
grode nonesia eovering o perlod of o day or more before treate-
ment in metrasol-treated pchizophrenic patients. lNayer-CGross
(1943)/



(1943) demonstrated retrograde simenis for about o minute
hefore the ala&%wiaaily indueed convolsione Tlescher {(1942)
veported cases of permanent retvograde amnesin alftey
treatnent among 18 sehigophirenis patients treated by L.C.T.

The differences betweon authors with respeet to the
progoncs of nenopy defects oy thetr nature and degpee arvises
nainly bocanse of the dlfferent times subsequent to btrettment
ot which they exenined thelr patientsy In genepral the shorter
the period whieh hag elapsed since treatment, the more likely
te the defect to be demonstrateds Netherington {(1952) also
points out that the early papers tended to confuse their
fin&iﬁ&m by using sbaervatione on mixed dlagnostle groups of
patlents recelving diffevent kinde of trentnent.

Nowadays the ocourrence of momory difficuliles ig
recopniend snd anticipoted by clinloians (sec the conclusion
4o Seetion 1). Ealinowsky and Hooh (1952) bave extencively
raviewed the Litersture on memory impalvment after H.C.T.,
drawing an important distinetion between those psychologleal
ghanges which ocour after one single shock and those occurnring
after peveral shocks or afber the courge of trestment has
been completed,

In Invesbigation IV the psyeholopical changes due to
the single shoek were deseribed ag disorientation, confusion
and resultant lose of famlliaritys It 1s now proposed to
denl/



feal with the psychologlaal cohanges to be noted duping the
sourse of treatments which several euthors stress ng being
akin to "orgenic peychotic veactions” (Kalineweky and Hoch,
1952; Kral and Duvest, 1952). Although thése are
sonventionally deseribed am changes in nemory they involve
more general cognitive chenpges.

stigntion VI
To investigate pasychologicel ahaﬁgﬁm oeeurring during
a courpe of treatments, mbﬁarvaﬁi&m& were carried out on a
series of patients at prostreatment intellectusl level of
2t lengt Grpde IIX on Progrossive Matvices, diagnoséd os
suffering fron affective disorder of a depressive type, who
had conpleted a course of at least six treatments by B.0,T.
and who were avallable Pop followsup fopr at léast two weeks
immediately after the completion of this course of tveatment.
Byentually rocords for 18 sueh patients were obiained. This
group was ﬁémpéﬁ@ﬂ.mﬁyl@ female and oloht mele patieﬁﬁm with
the following basie dataie

Pl SE M gow LB seesthen
A g B 1 X ITLw & Recovered

B 7 27 Ok 10 Ragovared
(3 r 53 3 6 Improved

D B 51 TIE & Resovered
b » i 2 It 11 Recovered
» P L4 TIZ+ 6 Improved

&/



& w 26 iz T nehanged
H 7 B8 Ix 12 | Recovered
I 4y 19 N B Resoversad
b i Is7 113 8 Regovered
¥ i 50 ITT% 12 | Tmproved

T M 38 LK 9 Reaovered
i i 1l T 6 Tmproved

1 u 5¥4 TiTw A1 Improved

0 U Lo O A 12 Redoverad
o i W7 111 2 Unehanged
Q M 35 Tz K Recovered
R i 45 g o 8 Reaovered

* Remponse to treatuent asseecsed ab an interval
of only two weeks aftey conpletion of Goupse.

The overage age for the whole group was 45.3 yoars
(1B.2 for fomales, LB.6 for maolen) and the overage tumber of
Be@eWy wag 847. Woven oul of the 18 wore smaeidered to have
pecovered from tholr 1llness, flve to have chown some degree
of inmprovement sed fwo o have showm no PeEORONSL.

The following tenty were uged:-

8) Progressive Matrides,

b) Learning of paired sssoclates.

¢) Recallwrecopnition of previously learned materiel.

4) Bentense recopultion.

@) Orientation for Time, Place, Civeumstences, Peroon.

this balbiewy oF teste was adninistered over o gories
i



of interview sessions, Possion I helng at lesbt 24 hours
befope the first treatment, Session IT at 24 hounwrs after
the third treatnent end subsequent sessions heing ot weekly
intervals dupring the courde off treatment (L. at lenst 24
hours efter alternate treoatments in a twigce weekly rogime)
and ot weekly intervals afber treatoent had been completed.
This wethod of serial itesting allowed the convention to
be followed of using sach patient as his owm control. The
parposs of the investigation was explained to each paﬁient
as bPelng o way of finding vhat effent the troatnent was having
on him and his cowoperation was regquosteds While nome of the
pationts were undepstandably perplexed nbout the nature of
the tegts, none withheld his co=operation. At the interviews,
apart from the formal testing, patients telked about theln
Lliness, the clireumgtonces of thedr stoy in hosplisl, homnes-

life, interests, eloe

i _  Hatrices, The 1938 form of this test
wap administered individuslly at each interview, Testing
wag untimed snd to reduce possible boredam at all sessions
subseguent to the fipst the mumber of test Ltems was reduced
by using alternote desighg in seotions A, B, ¢, and D but all
the designs in section B, Thies split the test in effect into
twoe parts which were applied alternatelys Such a procedure
was/



wae Justiffied becaune of the progressive nature of each

teat confirmed from the item~analysis (R&Wn, 1947), and

1ts reliabillity was cheeked by an ad hoc appliecation of these
alternate holves of the test to o group of trainee nurses
whose seores on the full test were avallable. The test was
includad in this pattery as a stendardised meassure of
intelligence and was Intended to »efleet the baseline ageinst
which other cognitive changes could be appralsed. It is
inaceurate, hovever, to clolm that this ls a measure of
general intelligence ae the MIli-H1ll Voeorbulary scale was
not included in this batiory.

Table IX shows the pew peores for the 18 pobtlents at
pequence of pessions. BSession I relates to the pre~treatment
paoves and subseguent sessions to seores doring the course
of treatnents The elrcled numbers are scores at sessions
subsequent to the completion of the course of treatment. In
order to displey the trends within the growp during these
sessions the raw saores ave averaged for each patient and
in Table X the deviations from this average for each individual
are glven for the pre~treatment, treatment and post-treatment
pegslono. The average deviations for the group when presented
a8 a graph (Figare 3) show o sgharp decline after the firpt
treatnent with a gradual rise to a post-treatment level
corvasponding to the pree~treatment score. The secondapy dip
which/



Matrices Raw Scores

sessilong
I |1z | zxx| v fv |vI| vir|viir |ix
Al 40 {31 | 34| 35 |29 |42 g{% 343 |3
B | 39 |34 ] 34 31 {32 |39 @
G | 44 |40 | 411 41 ®
D | 33 |33] 32| 33 |35 |@5 , ‘
B 45 |41 | 43| 45 {43 |42 | 42 | (47
P larlss | n| n |G |®
G | 47 | 44 -1 40 |41 |@ED| @2
mo| 38 |32] 31) 33 |3 |38] 35 |G
T | 39 138 35| 35 |32 (37 |
J | 34 |26 | 29| 31 |32 {GO
k| 36 |30 36| 3¢ (2 |27 | 35 |3
L 50 |44 ] 48| 510 51 [so | e @e) |
m | 46 {40 | 40| - |GO 47 N
w29 f27 | er| 30 33 |3 | 35 |Q9 |G5
0 | 33 130 3 35 |-~ [33] 33]@3) |3
P | 34 {33 3| 33 |32 [(G5
Q | 47 {47 | 48| 47 149 |GO| @9
R | 40 {38 | 42| 45 |-=




TABLE X

NMatrices Beoves

Doviations from Average Calowlated from Table IX

‘ Deviations
Pte Wverage = 5 5 7 g 7 - 5
4 T Duringe Treatment Aftor Treaitment

A 34 +G | =3 O {+1 | =B +8 | +7 | +9] +9
B 36 ~3 =2 1«2 |4l | -4 43 +3 1 +3
¢ 42 +2 (3% el |-l -2 | +1
D 33 0 GO J=1 | O] +2 +2 | +2
B {43 +2 |-2 0 |+2 O =L} -1 +41] +3
) 34 +3 {4l |3 | -3 | O] +1
G 43 +4 j4l |- -3 | -2 41 | =i
H 35 +3 fmw3 |ed -2 | #4 ] 43 O +1}| +1
I 36 +3 (42 |=l |«1l | -4 +1 1 41
d 30 +4 fwd (sl 4l | - +2 0
K 3e +4 =2 44 142 | w30 -5} +3 | +3] 46
Ll 49 +l w5 el (42 | 42} 4l -3] =3

i 42 +4 w2 jel w21 41 | +5

] 31 wd twf, led Jel | #21 4 | +4 1 +4 ] 44
0 32 41 (=2 (=L §43 +l | +1 ) +1 | +1
P 33 +1 0 {+42 0] -1 +2 | +1
Q 48 wl el O =11 41 | 0] +1
R 41 L =3 141 | +4 +4 1 +4

Totals |37 |-31 |-13 |44 | -8| +6 | 47| +29 +33| /| 7

Averogo ' '
E@Viaﬁiena 2ol FL.T FO0.8 0.2] 0.7 +0.9 ¢l¢4A+l,61+1»8J///M///
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(see Table X)
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which appeavs ot Session V moy possibly be an artefact

due to the nunbors of vatients finishing treatment at this
time whose preceding improvement in performance was due o
o guicker rate of oliniegal iuprovements On the other hand
this biphagie chayacteristie of the ourve ig algo Pound in
Miehnel's rosults which ope diseussed later (p.158),

In Appendin P the difference belween the resulis on
fegsion I ond on Sesslon IT is found %o be hipghly sipgnificant,
and hotween Session I ahd the first posbetreatment session
t6 be not ofendfitunts Fupther, within the treatment sessions
the plee fron the first two soores (l.0. Session IT and IIT)
tothe lost two (Bessfoits VI ond VII) ia found to be
significant.

It appears Prom this that during o course of B.C,T.
there ip a decrense in georss on cognliive tests following
the firgt three treatments and thereafter o veturn of
performenes unbil the prestpeatment level is reached before

) Leayning of poived sssvolstes., This is a conventional
loboratory technique which allows the individual's procoes
of learning to be scored, The subject 1o presented with the
taslk of learning o sories of palrs of words, analogous to the
npeal-life situntion of leoyning what a word in one language
stands for in another, In thic tect the eriterion of two
suscessive/
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guecessive corrast pegpimaes bo the atimulus word was

taken oe indicntive of learming.

The goove was the nunber

off trials negoscary to achieve this oviterior Dor each List

of five wordys Two kinds of reaponse words were used,

a) meavingful, conoistlag of o word of sinilay lenpth to the

géimuiug word tutd not offering o manifest association, and

B) nongenss words, compounded from "made-us” dlsyllables

such a8 ove unsed in the clossionl Mbinghaus' experiments

(Wilpard, 195L). Buch nongense eylleobles are recogoised ag

hoving an sgeosiotive value snd ave thus not properly

neoningless stimulls The lists used in this experiment are

ai Pollowsgw

LAt A Toble - Wish
Father « Brush
Pirsalt =~ Mind
Heny w Opder
Paiy -~ Worm

Ligkt B Avhe = Pouy
b w Bepin
dust o~ Dangey
Papty - Trace
Tapm  « Ought

List o/

List A,

Leather
Carped
Towel
Steel
Wheat

Pottery
Pelt
Glave
Cotton
Paint

cie

-

e

e

Kupod

. Goken

Babab
Latuln
Defig

Rumil
Polef
ledon
Pirum
Toetil



Provead « Brosd List Gy Tiine - Ridag
Lavgh - Stving - Poapd - Delit
fingle ~ Pyenm | Penedl -~ Iunog
Neod w Ovey - Gravel ~ Tavop
Ttom w Hleh Hells -« Colon.

These words were typed on sepapate cards, the stimulus
member aof the pair being on one side end the response member
wn the ather. ZHach eard was presented to the subjeet and he
wag agked G0 read the stimulus word. The card was lumediately |
reversed end he was asked to read the response word. The
eard wag then discorded and the noxt card presented until all
five cords in the list hod been vend, The vards were then ros
pragented and the stubjeet asked to glve the response word
bafore the eard waﬁ turned over, If e could not do so the
gard was then turned over and he pepested the response word.
Whenever he was able to antlcipate the response word dorrechly
on twe conseoutive triale the card was discarded snd the
exanination continued with the remaining eards wntil the
subjest had corpectly antieipated all the response words. The
total number of presentations affter the Pirst reading of the
gardg wos token ag the leamming seore, The a@ﬁi*ﬁmwy 1imit
of 55 triale, 1.0, on average of 11 presentotions per palr of
asppcistes was teken and beyond this point no learning of the
1iat was held to have occourred.

 The/



The arrangements for testing were as follows:-
Sesglon I (pre-treatment) «~ IList A ond List A1 leaymed,
Sesslon II - ILiet B and Idst B, learned.
Besslon I1I = List C end List G, learned.

Firat poot-trastument session « Ligt A learmed.
Second pogtetreatnent session « Lisgt B learned.

The desien of the sxperiment could have permitted
rolearning of each ol the lists during the broatment sessions,
This waes not undertakon os the same materisl was used to test
recall and recognition and thus rehearsal effects were
avolded, During the treatment sespions both meaninpgful and
pemisnmecaningful lists were used but in the post~tresntment
tests only meaningful material was used ag the trend of ascores
in the semismeaningful tests was geen to follow thal of the
meaningfol.

Table XI shows the resulte for eéach patliont at each
session. From each individual's average score o table of
deviations is prepared (mee Appendix ¥). The average deviation
Por the group at each seseion is graphed in Pipgure 4 to show
that the number of trisls necessary to learn a list of paired
aopociates increases after L.C,Ts has been siarted, and le
abd1l relatively hich for the two weekn affter the end of the
courge of treatments. The differences between the points on
this graph are found to be significent (see Appendiz F).

Thi g/
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This suggests that abllity te learn new materinl i
pipnificontly affected by B.CWTe ond that guch o difficulty
is beglnning to resolve but is still present two weeoks afbeor
the trentment.

and 4) Reenld smd Rococnition. Testing of reenll
was carried out by extending the learning sltuation in time,
Pabtlents were presented with the cards containing the list
of pajred assoslates learned at the preyions tecsting session.
As befaore they were ghown the stimulus~word and asked to
say whab word was on the baek of the card. NHowever, 1f they
wore unsble to give the correct response the card was not
tumed over, but another obimulus word pregenteds The number
of words propevly enticipated constitutes the recall score,
the maximum, of sourse, being five in each of the two liste
presented,

‘Recognition demends that the subject ls able to indicate
vhat is most familier in o situntions The response words
which the patient wos unsble fto antleipate in the recall test
were each presented in a group of four words of similar silze,
position varied at rendom within the group, and the patient
wae seked o indicate whieh of the four words wasg the TeBpoNse
word or to choose which word scemed most likely to he
apsociated with the stimulus word. Tne seore ie the nunber of
response words corvectly rocognised plus the number of words
previously/



previously recallad.

A guelitative test of recognition was usped by asking
the patlent to look at o mm’bam? of sentonees oach byped
soparately on caydg, one of which had occurred in o newdpaper
item which had been read at the firet interview. A% this
indtial inteprview the patient had béen shovm the parograph
anfl had been asked to disouss ite conbent in onder to
eonfirm that Lt hoad been comprehended, AL intervicws after
troantment had begun he was acked to seleat the sentence
which seomed familiar and then amskéd if he could reproduce
the context in which this sentenos hed appeared. This was
not scored but nots was taken of how well the patient dould
degaribe the original pessege onee he had récognised the
penbondd,

The rvesulds of these tosts ave glven as averages for
the group onlys %his lo done to ovold tho falleey of drawing
ptatistical inferences Prom indlvidual verianeces and asouming
that these reflect o chonpe in the pationt's memory during
troatnents The design of this experiment is not sufPiclent
bo donongtrate such dhanges in ability ond was intonded merely
to veflect the diffecvende botween recognition end racall,
In this case testing was carried out in Sesslons II, IIX and
TV durdng treatment and in the post=treatunent sessions,

(1)/
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(1) Using meoninfrml

Troptment Poptwetrents

Bepnlons T T v I 1T

Avy Scove-Recsll 2,1 0,8 0.8 0t 0.3
Avy Boore-Redognition 3«7  Bb 2,6 2,8 2,5

Sessions I I W ,
Ave Seore-~Recull Ted  0p7 0.2 0 el
Avy Beore-Reeognition 2eld 1.7 1.6 1.9 Q7

These resulis indicate that, although weeall of
previously learned material eppears to be Pfaulty, recognition
ig velatively intned ot ench secpions Thin is particularly
g0 in the post~treatment sesciomp which represent an intervel
between leamming and recognitlon of at least two woeks'
duration (Bee Figure L),

gimilarly, intact recognition wes noted when tho patient's
recollections of the isolated sentence were considered, Nany
patients were able to reproduce the context in which this
gsentence had pecurped, Howeover, several 4dld not cppear to
racolleet the tobal situation in which this sentence had beeén
ensountered, soying for extmple thet they knew what 4t was
gbout/



ghout and that they mush hove resd Lt in soie newepaper
or other at some btimes mh@ae}paﬁi@nﬁa when ashked to state
how long age they had vead thls sontonce were ususily whuble
to lovate such an event in fimes This phenomenon is also
encountered in the examinabtion for dlsorientations

@) om
sxamined for orlentation fop pepgon (name, age, addrsésy,

alion. At each interview patients were

mepdbad statug), for time (doy, month, yeap), Por plade and
foyp pr@aﬁﬁﬁ'&iwaumaﬁanﬁaﬁ (Setailes of illmnoss ete,). The
nudibers of patlents ln the proup who ghowed thehuélves to e
fﬁ}iy orlented in each of thess categories lg shown below fop
stoh sosslon,

g A W PR HOPIET TERv L HEMTNEMREIC PN NPT SOMTTOCRSURRPR IS~ SR PR er B iy

. Ppes ey e devmeven b | POStw
| ivoatmens]  TretmORt | yponiment

Segeion | G 0 I S 0 W B R

b
| Munibers

. i BT R 4 BT Y] k :
exanined I ,':;ff*i.ggﬂlg‘

| Pereon
Time

Plage

CGirveunstonees | L7

o i

Thege flgures sugeest that, vhereas a?manﬁahian for ploce
and elreunshonces is maintained dupdng treatment by BeC.Te,
perponal and temporal disorientation tends to ocour within
the group as treatment progresses. In pmwﬁié&lmﬁ n disgorient«
atdion for age ocourred in persomal data (as discussed
in/



in &nveaﬁiga%i&n Ve The most freguently oncountered

temporal dlserientation was with resgpect to abillty to locnlise
o particuleyr evend in time with o tendency to lengthen tho
e¢atlmated tlme inpse. For oxomple, the patient might recall
pn interview that had otcurrved the previcus deay bub state on
gquestloning that 1% hed taken plnce "at least s week agoV.

In conversation during their courss of treatuent patients
would exhibit thelr confusion b& giving information ebout
thenselves ag 1 for the firet time, although they had
previously imparited the informetion. Onepatient, for example,
on three eccaslons related that ghe had been asgked to serve
on & club committee, oheh tine insisting that she returm to
the ward to bring the letter bto show the exeniner,

eyel Wit Ty (el

Browey and Oppenheim {(1951) used the Wechsler-Bellvue
Bcale on 90 ceses of depressive disordere treated by E.C.T.
One wesk after the end of treatment theilr resulis showed o
elisht nverage inepease in I,Q over the pre-treatment level,
Analysis of the Weohgler subtests ghowed that the inerease in
TaQe was due to indpense in performance scorves, viz, Block
Depipna, Similapitien, Pleture Completion, and that the other
tents showed no significont inereape. Brooks (194LE) hed
proviously found this increase in Wechsler performance I.Q. in
8 group of patients treated with eombined ingulin ond H.C,T.
but/



put had claimed thad such sn inprovementd in pooves wae
related to olinicel improvement, It should, of courge, be
polnted onb ﬁﬁaﬁ the ianterpretation of apurious relabionship
betwean olinical recovery and improved test séore can only be
gantlously offerads Among the factors which lmﬁra to be borne
in mind ape the aifferential extont to whith prosivesiment
teat sooves apre depressed by fadtors in illness Lisels,
praghice effeat and the welationghip betwesn intelleooiual
Jevel and promosls wiih BeG.W,

ghone (2947) olailmed o have demongtroied » slgnificont
decline in intelligence Sest seopes from the begloning bHo the
end of threatments with a aimificant rice in the post-shook
periods Howmevewn, the tests used in hie investigation were
subtestn of the Army Alphe Seale which ylelded o high eors
ratation with the Wecheler Nemory Sonle suggesting that these
chengel were predominantly Lo nemovy snd not in goneval cognitlve
abilitys However, in 1980 he auobted two onpes wilh payrcho-
mateie assesensnts which hod been carpied oub before the onset
of illness and in whom B,0.Ts produced no aliberabion ln tead
BAGTAs.

Sonaver (L951) yelated pre=troatment scores on puycho-
netyric tests Yo prognosis and found that patients, who were more
vogponsive to thelr énviromment snd who could think opveatively
and acourately but who neveprtheless showed motor retardation,
hadl o botbor chonge of luprovements

Bubin/



Rubin (1954) reported that verbal and @ammepﬁaai slellle
were adversely affested by B.C.T, though métor skills were
not, ond that these chenges still persisted two weeks after
the end of treatments Wilecox (1934), however, found that the
deoremend in intellectual functioning was fully resolved two
waeks afbar KaG.Te The diffevence in the resulis claimed by
these two workers is possibly due to the differvences in the
nunber of treatments given to the groups of patienits they
obperved. In Rubin'e group spproximetely 20 R.0,T. were given
end in Wileox's group 10 1,0,7. constituted the averapge course,

Hetherington (1952) found with depresslve patients that
HelleTy produced two effects working in oppopite direetions,
nemely o decreage in the rate of "acourate mental work" and a
simultoneous indrease in the rate of natopr response,

The literature on the effects of TuC,Te on Intellectunl
funationing thus presents a number of discordant findings.
Differences bétween lnvesblgators exist with respeet to
srperinental technioue, the dlagmostic status of the group
gtudied, the intervals chosen between investliputions, the types
of test used, the nunber of treatmente given and the spacing
of treatmont.

The invegtipation yeported here has cevtain adventapes.
It offfers observations on a diagnostleally homsgeneous' group
of patients in whom no intellectusl deficit had been observed
bafors/



before trentment nor in wvhom, becouse of the age ranpe, was
eny such defledt expected; the number of dreatmounts in the
group varied only within the usunl ronge of prescripiion,

and the testing sesslons were separated ab o standard interval
Long encuph to prevent the immediete effeots of the single
reptnont boipg reflected.

It seems that the loos of ¢ognitive funetion with B.C.T.
rapresente o temporayy suspension rather then o deletleons The
indtiel loss of cognitive functioning end 14s subsequent
rastoration Yo a level at or above tho pre~ghock lovel is
conflmed by other workers using differant fndicators of
cognitive change. Callegen (L952) used a batbery of cognitive
tepts to assess the effocts of WeC.T. on tept performances of
hogplinliced depreswed patlente. The hypothesis that ac a
rosult of B.G.Ts soores on oudh tests wonld tend towarda the
"nerwal? end of Bysenck's "nopmal-psyohobic sontinuum" was
condimed when changes were apsessed after the T1fth week.
Hewever, in the fivet weelt the copnitive chonges were found
o ﬁ@ contrary to this predietion, pavticulerly in regard to
mieh funobions as expressive movemenbds, mental fluency and
menual dexteritys
| Mychael (1954) used the Stanford-Binet word-meaning tect
to exomine dupatrment of mental fundtioning in patients under
wentment/ |



treatiment by HeCuTe Helf an hour before cach trepbmend
pabjects were agked to name as meny words as they ¢ould in a
poriod of three mimates, lkeeping their eyea clozed in order
to ellminate wvisual cluess His resulic showed that afier an
initial inerease in average word score there was o decreage
which was reversed after the sixth treatments Subsequent to
this regtoration there was o secondapy dearease in perlormnonce
and a rebound to prestreatment level within a week of completing
the course., The biphasic naturve of the curve of this detriment
(soe Figure 3), previounly interpreted as being due to
differential rates of improvement of patients within the group,
i confirmed by Miehael's worlk and mey posaibly hove more
fundamental implications.

It 1o possible to inteypret this secondary vise ond £all
in accordande with preoviocusly expressed Jocksonlan concepis.
The functions upon which en individual's performence on
Matrices apd word-noming tests depend are not unitary but
involve several Poctors each of which corrvesponds to a different
functional level, 'The biphasile shope of the curve ¢an thus be
attributed b6 the &iff@rentiél effeats of B.0.T. upon such
fagtory, the secondary fall and rise resulting from a reduction
of a "higher" Puncition and the consequent asgertion of o "lowsr"
level function which delermines performance on the test,

Chenges in learning capadity with trectment are seen to
show/



ghow on inltial improvement followed by & loss of capuocity
which fs still present two weeks ofter itrestment, Thie
sugeeety that BeCeT produces a loss of capeelty o assimllate
new matorials The recognition tests on the other hand show
that some eseinilation has oceurred, although the material
camnot be recalled with eage, Many authors sush s Zubin and
Barrers (1941), Willieme (1950), Worchel snd Narciseo (1950)
have sugpested that the memovy impairment oeunged by E.C,T. is
due te the inaceessibility of memopy-traces rather than to
their loss or to the patient's inability to nseinilate.

The particular disoriontation for time which was obperved
confirms thie idea of the inaccessibility of mememy-troces.

The pationt dammnéﬁ@at@a that paprtieular events heve pegistered
with him but their total vesall in context lg hempered. Here
there is a oimilarity to the cognldive chanpes in organie brain
disense which also indlente defectlve accepsibllity of
previously eseimilated waterial.

In pregsenile dementin, Por example, the patient shows a
diporder of immediate nmemery as an early sign of the disease.
This ciroumseribed d£ﬁﬁvﬁﬁr eccenrs in the ebsence of simificont
alierations of conselousness end the pathologieal changeo are
eonfined ta the cortex and are elther diffuse or localised to
the frontal aress In other organic contitions, sueh es the
Koraekow stale previcusly discussed vhen the memory defect ie
aggociated/



apsoclated with alterations of congeiousnens, the pathology
appesrs o affect lower ond mid-brain centres., It would thus
geen thad aceessiblility of memoriea depends not only wpon
intaeiness of cortex but also of subcortleal structureas.
Ponfield (1951) eugsests thet a centrencerhalic system
is Involved in memory procespess By diveet gtimulatlion of
the temporal covtex at neuresurgienl operations he wag able
to ovoke in his patiente recollections of previous expeoriencen
which, however, wore not projected into past contezt bub were
reported as being like present euperiences. The facht thet this
effeet occurs bilaterally leads Penfield to locate the undopr~
lying mecheniom in the upper brain stem beosuse, he argues,
only at this level would 1t be possible to have on integrating
syaten connocted with both bhemlspheres and aspable of
projecting bilaterally to the temporal cortexn.
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1s A gtudy of the affechtiveness of E.0.Te by followsup of

2

o dippnostically mixed proup of poblents indicates that
this trootment 1o epecific for depresgive illneoss This
finding 16 the bagle for the subgequent use of homogeneous
groups of patients, diagnosed as suffering from deprecsion
off affeot, in other investigabionae

This Pollowsup study alse suggests thet fear of trestment
may be related to cliniceal improvement, Parther investigation
of this mlationship, hmwévem@ chows thabd fear of btreaiment
1o dndependent of the responss o tpesiment, and it i
suggented thet Ponr or anniety may be occesioned in the
tweatment situstion by the recovery of conscloneness,

3, Examination ¢ certnin verisbles in the convulsive reaction

ghows & relationship between pre-itreatment tension and
lotency which g toaken to deénobe the significonce of the
eonvaleive threshold,

he The concept of anxiety is then discuesed with particular

roferened to ites "warning® or "alerting" funetions, and
Bome avia&nqa 1o offered of the role of eubeortical otructures
in parbticular the retieular activating systen,

Be A atudy of the process of recovery of consclousness shows

disoprientotive features which are dipeussed in terms of
Joekaon' o/
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Jaekeon's hlerarchicul concepts indicating thet the
abolition of "higher functions" by H.¢,T. 1la gecompanied
by o releago of "lowey Punctionsg", ageln conpatible with
the view that Es0.Ts acts ot subcortical levels.

In the postwpgsovery pevdod from the first treatment the
persistence of such subcoritiecnl chonpes is demonstrated

by favestigating ehanges in the pewception of flicker, These
chanpges oecur even although the patient ig held to have
recovered conseiousnensds

The cumulative effects of tpeatment on epsnitive funations
gye examined durdng o coupse of treatment, The fact that
performonce on cognitive tests, afber being initially reduced,
returns bo prewtpeatment level before the end of the course
sugments that adapbation oconrs with repeated treatmentos

The obility to assinilote new materisl is lowered but not
gholished, and the accessibility of this sspimilated material
is reduced, Agzain brain gystems below the cortex geem to

be involved.

The evidence sugpesets that 5,0,T. scets primarily at o
lower level of brain funetlon than lo consigtent with
gonventional views of the determinants of consclousness.
The next sectlion will, therefore, be devoted to relating
these findings to recent views on the neursl determinante
off eonselousness,
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Moat of the difficulties concerning the ternm
consclousness have arisen from ite aspparent introspeationist
origing, If mn@wmmp@atiamiam is its source then our novion
of conseloun hes been fostered in duslistic dichotomiesg
originating in the ideas of Descartes and regching fixity
with the Britich empiricists, ﬁeaeavt@s* "ooglto,ergo sum"
nade congelousness the basle and undenleble reality of one's
own existence, TLoocke, Berkeley, Hume, Havtiey, Reid, Stewart,
Thomas Brown, Mills snd Baln were all concerned with how mind
gats to know the external world sterting from o fundamental
mind or matter dichotomy.

William James in his Principles (1890) mokes the intro-
spectionist approsch » dogma when he states:~ "Introspective
obgervation is what we have to rely on firet end foremost and
always. The word intrampeatian needs hardly to be defined -
it means, of courte, looking into our own minds and reporting
whet we thereé discover. Everyone agrees that we there discover
states of coneciousnoess, So far as I know, the exisience of
such states has never been doubted by any c¢ritic, however
seceptical in other respeclts he may have been, That we have
cogitations of some sort is the lneconcussum in o wordd most of
whose other facts have ot some btlme tottered In the breath
mﬁ/
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of philosophleal dsubt, ALL poople uvnhesitabingly believe
that they feel themgelves thinking and that they distinpuish
the nentel piate ag inward sotdyity or pasvion Trom all the
objects with which 1t may cognitively deals, I vegord this
belied ns the mont fundamental of all the postulates of
Poyehology and shall discard all curdous onguivies about its
gortainty oo too metaphyeieal for the scope of thls book."
In spite of Jomes' enviable certainty, developments in
peychology since his day seem 4o haye sbtemmed fyom various
forms of doubt shout thie very inconcussums

The philosopher can gbart from a degeription of
congelousness as the distinetive character of whatever may
e called mentald 1ife, Ib is the point of division bhetween
mind and not minde In the dbsence of mind there is total
uneonpatoveness in the senge attrivuted to a plece of wood,
Whenasver there is mind in some form we denote it by the word
conseiousnesss To the carlier Inglish psychologists the
word signified the mind's direct cognisanco of its own states
and procogeds. Thus, TLocke:~ "Oonsclousness is the
pereoption of what passes in o man's own nind”, and Reid:-
“"Gongelougness is that ifmmediate knowledge which we have of
all the pregent operatiens of our mind", UNetaphysicians
such a8 A«Be Taylor have, of courge, always been congerncd
to point out the subjectiviet fallaey -« "We cannoet ton strongly
inolat/ |



Ingdat that, if by selfconeclousnesns 19 meont e cognitive
ghote which 4o ite own object, there i no steh thing, and
1t e a peychologleal inpossiblility that there chould be any
puch thing as selfeompclonenesss o copnltive atate ever hag
fineld Do it owmn object, Hvewy copndtive stote hap for ito
gbject something obther than itoels.” (Baldwin, 1925).

The philosopher's difficulty ceems to lie in the fallecy
off misplaced congvetencosy Ve have available 4o ug In our
azperiencs earbain meﬁammm or operations, 2l of vhich have
a connon chapragtery we sbetroot this ammm character nnd call
1t conselousness and then oall the processes "states" or
“madifdcations! off thia abetyreation, Just ne in dealing with
thinge we shart fron on gbetraction of thelr common property
vhich we fterm"matter” and then talk as A% ihe things theme
aelyey were forma of natbon,

The associationist school of philesephy hoes tended fo
widen the original introspeetionist use of the term
gonsaiousnead, DBertrond Russel) (Analysis of Mind, 31921, p.40)
arpues that, since man hog developed out of the animale end
sinde thers is nod gerious goap hebween him and the amocba, sone-
thing ologely analopgous to knovledge and desive as regamis its
effect on bhehaviour oxiets anong snimals, oven wvhere what we
noually ¢all consciousness i not atiributed, "It 1o, thereforc
natural to cuppose that whotever may be the correst definition
of/



of conpeloueness, conselousness is not the sssence of 1life op
mind." In his "Outline of Philosophy” he deseribes
congcionaness and its operation in the processes of perceiving,
deseribing both physical preocesses external to the body, then
processes in the eye, nerves and brain, producing Linnlly a
m&ﬁ%ﬂﬂﬁ‘whiﬁhi by the low of assgclation, gives rige to teetual
and other expectations and lmages, as well ap memordes and
other hebits. "Bub everything in this whole series conslets
of cousally contimious change of events in apace~time, and

we have no reasim to apsort that the evenits in up are so veny
different fpron the events outelde us -~ as to this, we nust
romain lgnorant since the outside events are only known as

to their abotpaet mathematicel chavacterintics, which do not
show whether these events ave like theughts or unlilke them.
Thia dloposes of the mind-matter dichotomy and sllows Ruseell
to stabte the practical fonetion of congeiousness end thought
to be "ihat they enable up to aet with reference to whet 1s
digtent in time or space, even though it is not at present
stimulating our senses." (Analysie of Wndt).

The philesophers’ process of heprdening themselves against
the ghostly notion of mind has been earried furthest by Ryle
(1949) who rejeets the notion of conscioucness or of & mind oo
an entity of come sort, Jjust ne brain, n hond or a nose in on
entity, Origlnally mind was thought of ap 2 queer mysterious
entity/



entity an indleated by the queer, nysterdons nemes which have
heen uded to replaee it, such ap soul, @go ond peyche. Ryle
arguas thet mind ie neither nysterious nor en éntity and that,
ag beforae, lte mygtery ardses from our tendency to treat an
ebotraction as though 1t wore concrete, Fyle's treatment of
the problem con be summarised in the following simple example,
We know that 4 we bend a plece of wood sufficlently hard it
wild break. We apng thevefore, aay of thisc plecs of wood that
it hag o tendeney o bresk. Saying that the wood has &
tondenoy to brook is not Jike saying that a mon heas a byain,
a hand or a noge, for there is ho sueh entity as a "tendeney
to break', Wo say that the plese of wood has o tendency o
brenk s merely to ptnte that 1P cerbtain conditions ave
Pl f1lled then it 4s Llikely thet the wood will break. Ryle
sugrsete that to say that o poroon has o mind is similay to
soying that the wood hes a tendency to break.s Thus the mind
or congolousnese is not to be thought of an an entity ut ap
a sonplex of dlspesitions. To say that o person hes o mind,
therelfora, does not mesn that in addition to his body there ip
o ghoetly sonething, 4,¢: his nind, known only to hinsel? snd
to othors by heersay onlye. It meonp that his body has a
complox set of dispositions to behave iIn wvarious weys. Ryle
concludes: "The mind is not the tople of gets of untopbable,
sategorical proposltions bub the tople of sots of testeble,
hypotheticnl and sémi«hmmtmmml propositiong.!

This/



Thic sort of orpument seoms peyehologlonlly acceplable
end ¢on teko us out of philosophys The peychologleal version
of fyle's gtatement ie that we hnow sbout the mental capacities
of an orgoniem by knowlng about the properties of the organism.
This, however, impediately reilses the question of vhat properties
on organism nust hﬁv@ o moke 1t appear with any reagonable |
deogree of certainty to be a coneclous human being. Peychologlots
have tended to aveid the leeues involved in sueh o guestion,
particularly vhen ite enswer depended upon yéemgniﬁian of bodily
digpositions, as obove, TFov omample, B.F. Skinner (1938) in
hie operationist approach deals with the properiles of the
empty organion and intentionslly ilgnorves the neyvous syotem
ond all hypotheses, speculation and intorvening vapiebles, To
Skinmer the properties of the ovganiom ape simply the ways in
which stimulation end response apre comnected, just as the
propevties of any elecironic instpument are the weys in which
tﬁ@ eglectric output 1o releted to the eleetriec input, However
attrastive this simple golution mey be, Skinner gtill uses the
progens of introspection es & psychological property of living
human orgonieng., We ere thus brought back to the previously
mentioned ALfficulties of the confusion of conseicusness meaning
awarencss of environment and consclousness meaning awarencss of
mentel processes themselves,

Cobb (1952) on the other hend, ignoring these diffiocultlies
and using the term 4o nmean both awareness of environment and
of/



B B B

off self, holds that conselousness 1o something more than
Just a vesponse to stimulotion, for o remponse can ocour ab
spinal devels at which no awaveness is involved, If we
follow Cobb's argument then he wﬁll inﬁfm&ame us t0 the neural
implications of the bodily Alepositions which Ryle attaches
to "mind" for he asserts vright away that aana&i@uﬁnéms is a
proporty of the orpanism in action Just ss much as conbraction
is a property of musales It is a physiologleal funetion and
as puch io associated with o system of orgens, specifically
the eontrel nervous systems The central nervous system
represents s hierarchy of more and more complex neural
mechaniens and conpeiousness is integroted ot menylevels,
dependent upon the existence of reverberating cirouits between
covter and thalamus and relationships between cord, brain stem,
hypothalemus, thalamis and cortex, The core of Cobb's avgument
can be stated in three propositions which he holds to be valld
for the contemporary state of knowledgerw

8} Wo bilologleanl process oecurs witheut involving a

change in structure,

B) Whenever the broain functlons there ig orgenic chaonge.

¢) The brain is the orgen of nind,

We have reached a point at which we heve apparently
resolved many of the philosopher’s problems by sn assertion
that peychological phonomena sueh as thinking, knowing,
willing/



willing, are just as much functions of the organism as arve
walking, exereting, dlgepting, for there are no other kinds

of functlon, unless supernatural. This may not be on entirely
satiofoctory position bo mointoin bub £t serves to translate
the problem into the elinieisn's field vhieh deals with
phenonena Yelated to illnees and (diseose processes.

It might be expeeted that the neurologist's views on
congolousness would arige from sn entively different et of
determinants from those of the philogopher, This may not be
entively so, for RMesa (195h) olsims that Qavrtesianism and
Byelutionisn were the two greatest influences in the
dovelopment off the v%awﬁhmf’ﬁughlﬁngﬂ Jogkaon and thus in the
development of contenporary neurologys The simlificeonce of
evolutionary thought seems obviouns enough in Jackeon's concept
of hierarchy end the Cartepsisn philosophy mey have determined
hig aceeptonce o a mind«bedy dichotomy as ﬁxampl&fiad in his
of'ten quoted remarit: "There s no physioclogy of the mind any
more than there lp o pasychology of the nérvous syatem,."”
Certainly, althoéugh from different premises, he arrives at
gtatements whiech have the charactéristic Cartesian stamp of
peparating subjeat and objeet. Por exsnvle, although the high-
st coerebral centres were to Jackson the physicael basic of
conseiongnagss, he postulated that the substrate of consclousnes
were double. By the nervous arrangements of the richt posterio

end/



and left anterdor lobes he maintained that we learn the

nature and pasikian of the oblect which affects us, The
nervous arrangements of the right anterior and left posterior
lobes allowed us to learn the manner in whieh our organism

is offected, NHe elaborated the distinetion bebween gubject
and objeet consclousness by claiming that the acbivity of the
substrate of subjeet conselousness always preceded that of the
substpata of objeet consclousness which wore thus higher in |
his hieraerchy than those of subject consciousness,

Prom Jackson's work we derive the concept of functional
levels in the central nepvous system on which we base our
ideas of the supremecy of cergbral cortex equating higher
mental processen with higher levels of brain funetion. In
the seorch for a "location" for consoiousncss there was o
tendency to lgnore lowey ov hvmmn¥stam centres as belng of
gubsidiary imporbance ond under the eontrol of the more recontly
developed aortenms As will be discussed later the significance
of brain sten may in fact be erucial.

Head (1926) did not concentrate only upon higher centres.
He held that mmnwidﬁratian'af lower functional levels of
nervous system could throw light on the noture and significance
of consciousness, for even in decepebraote prepavations such
as & spinal cab, for example, a great degree of ndeptative
beohaviour can accur. Head originally developed his concept
of vigilance to apply meinly to spinal ond mid brain levels
but/



Tat by annlogy 1% came to refer to the operaitlon of
serebral corten on the basis thal conselousnsss has the

game ralationghip to the higher nervous contres as purposive
roflexes have to lower nervous centrén. Vigllanee referred
to the high grade state of physlologicnl efficiency of any
level uf nervous gystenm, and "when vigllance ip high, mind
and body ave poised in readiness to respond to eny event
external or intermal, bubt 42 it 1o lowered by injury, want
off nutrition, chlovoform or any other tozle influence, thoso
high grade functions mey suffer in general or in pert, whether
they are apsoelated with conselousncss or not", The last
part of this quotation should be stressed to disoffirm that
Head equatod consciousness with vigllance,

The elinieslly based approach to consclousness starts
from considerations of unceonselousneses as a sympboms, This
negative term presents aps many difficultien as the positive
term and Jefferson (19Ll) feele that o new term is needed to
define unconseiousness, traumatie or othewwiee, vhich wounld
degignate more pointedly Lte naoture and its pathological status
in termg of neurophysiologys However, to do this o large
number of borms would be required as unconsclous patients
differ profoundly in respeet of such factors ap the degree
of unconselousness, whether consciousness is lost fully or
only in part, whether it is transient and fleeting, or
. prolonged and Involves ¢oma.
lortin/



mertin (3949) distinguishes twe vardetics of
unconsalonsness ad daturbed conselonshess: o) comz, related
to sleop and to depressed corbleal activity, snd D) convalsive,
pedated Yo ippdagnlar dortieal diedharges. Ho stotes that
there appeers Y0 be no evideonce of dongelousness In wan fronm
the activity of other sbtructupes In the absence of coprileal
activity and thael an lnpalment of activity of coptex over o
wide arsa leads bo unconsalousness, However, thic aetivity
of cortor ls maintained in some vegetative fashion by the
goebtivity of the hypothelamus end uneonseldsusness may be coused
By lesions of the hypothalamuss

In this, Merbin seenms to be népely reotating the view
that the activity of the coriex with which conpelousness 1o
ngsoclated is maintained by affervent impulses in sensowy
syratenss However, he goes on 0 suggest that conpelovsness
depends not only upon a procoss in which the corten is kept
in p state of activity by sonsory impulses but also by an
endogenous activation dependent upon the hypothalamns. The
hypothalemis appears to be the driving influcnce of the cortex
and is likened to the eleatrie current which mekes the wibeless
get Lives Qrce the cortes ile live it is capoble of receiving
and of intorpreting sensory oxcitntions without which the copte:
o gilent ond conseicusniss cannot be demonstrated. This means
that, nlthough in theory congelousness mizht be meintained
by



by tactile, olfastory, sustatory, suditory snd visual
impuless ardging feon the envirvoment, sone excitation from
the body ilself Ls esseatial for the meinbensnee of
conseiouguenss This modifics the cpsumption of & direct
correspondence botween "highow mental processes” and "higher
nevvons levels". The statement concbill be made that
conseidommess ig aspociated with the astivity of the copitex
which is, of courge, AifPevent From saying that conseloueness
ip en activity of the coriex.

Bepin {1950) slso hinte that subcovrtical struciures
heve an important role 1o play in the maintenance of
conscionenesss "donseidusness is linked wlth basel nuclel
vhich made thelr appeavance in the course of evolution millions
of years before thousht begane pouselble, end since the days
of oup garliogt vertebprote sncestors have sustained the life
of the feslings."

Biatenents of thig kind, which direct ettentlon to the
loporianee of nop~céortical strustures Loy cunselousness, ave
procupsore of the work on the asdending rétlcular system which
oifpinated "with the chnee obeervebion that direet slectrical
exeltation of the roticular formation of the brain sten induced
choangaes in the L,E.0, ceeningly identical with those ohserved
in owekening from sleep or alerting Yo attention', (Magoun,
1984), From this chance observadtion a great deal of work
hag developed with interdiseiplinery significance, Such work

18/



ig veported currently in an Internatlional Symposium of the
Henry Ford Hospital {(Josper, 1953) and previously in o
gymposiun sponsored by the Council of the International
Organisation of Medical Seicnees (Delafrosmaye, 1954).

The retidular system of the brain atem is en ill«defined
snotomieal entity, hisitologleally primitive and undifferentintel
and welledeveloped in amphiblous onimale (Neute and Whitloel,
1954). In the primates the syatem sets inm eonjunction with
the diffuse thalamie projeetions to the cortex (Moruzzi and
Magoun, 1949).

Cajal at the beginning of this century had observed
slenificont differences in the reticular cells of the brain
ghem involving both sensory and motor collaterals and had
concluded that not onhly do such cells have multipi@ influences
operating upon them but even adjacent cells may have entirely
different conneetions (Livingeton, 1957). However, by the
nethods of study then avellable the brain-pteon reticular
gysten was generally found to be eilther unresponsive to
stimilation or to yield apparently non~ppacific paotterns of
PEBPONSEe

This finding was, of couree, not in keeping with the
spirit of neurophyaiologlenl rescarch which was until recent
bimes domineted by localinmation hypotheses and pought more
rofined/ |



refined knowledge of point to point relationships within
the nervous aysbom,

Hagoun (194Y) and others working on enimals without
sentral snoesthegia began to interest thengelves in the
funetions of the retleular formation vwhich seemed o be widow
ppread in thelr effects, This led o a distinetion within
the nervous syeben between two gemeral divisions - one
comprising the “clessical" sensory and motor pathways with
relatively discrete functions ond the other including the
brain-ston retienlar formation which appeared to have more
goneralised funcbions,

Morazzi (1049), Jneper (1949) end Lindsley (1949)
reported olectrophysiologieal, neurophysiologieal and
poyehaphysiolopiesl studies which ghowed that this brain~stem
reticuler formation had both & widespresd inhibltory effect
on epinal motor mechsnioms and a generalised facllitatory
influenge., This latier facilitatory funetion of the reticular
formation was refepred to en sscending system of projections
whieh tend to activate the cortex in o generallised faghion.

Parther, the retioular formation is capable of modifying
gentral excltatory states in a downwards dirvection, ILivingston
(1957) hoe chown that the cortex projeets from cortain dlscrete
avens down into the rétleuler formation produeing not only
an interaction between depconding inpulses fron the cortex
and the censory input, but elso an internetion of certain
cortical/ |



contical Plelds with each other. I uses the term "a kind
of Grand Central Sdation for the interaction of impulses
generated in remote parts of the nervous eyston” to deseribe
the complex activity of the vetleulsr formation,

Thus 1t seems thaet certaln cortleal ficlds can be
influenced in thelr scetivity by the intrinsic setivity of
the brain stem, and in thelr turn these Individual cortical
felds con exerd patterns of Influence upon this intrinsioc
aativity elther by diminiching or augmenting ite The picture
iz evon wmore complex when the seguence of influence ia shown
4o produce alternations of excitement ond depression of such
intrinsle sctivities, As Livingston (1957) pute it: "We
are, thoepefore, provided with the comforting notion that the
corter lo not slmply the vietin of whatever the reticular
activating system might demand of it but the cortex Liself
posgesses cortisofupel remlating mechanisms which in turm con
influence the level of activity within the reticular formation.'

Evidence for this is supplied from the ezperimonts of
Sepundo, Arana and French (1955) working in Magoun's
laboratoriess They have shown that ¢leetrical activation of
sertain cortical fielde in monkeys immobilised by curare but
frec from the Influence of central onsepthetic, induces the
BeBe Gy rosponse characteriestice of aroussl, Also nobturally
sleeping monkeys with implanted electrodes in such cortical
Plelds ave awakened snd aroused behaviourally when stimulation
i/ |



is applied, Howeyer, electrical stimulation of cortical
sites vhieh do not project to the reticonlar formatien Pfails
to elicit such H,H.G. arousal op behavioural chonges even
though high intensities of current ave applied,. It peems,
thevefore, that corticofugal projections play & part in
activating the rest of the brain via the reticular cctiveting
system, This is held to he so, not only in wolation to
arousal in responee to speeific stimull but also for the
neintenanee of a centrally "aroused" state,

Inveptigations of sensovy couponente suggested that the
brain-gten retioular formation ig aleo able to influence
conduction along sensory paths (Moruszi, 1956). PFor some
time Lt has been recogmised that recording of B.H.¢, changes
in vesponse to sensory stimulation was easier from
onaesthetised than fron unansesthetised animals,. Thig is
attributed to the faot that durdng snsesthesia the inhibiting
a&tién of the retioular formation upon afferent impulses
along ¢lasslesl sensory pathweys ie interrupted, The sensovy
implications are specifically illustvated in the work of
Herynpndez«Peon, Scherrer ond Jouved (1956) on unsmaesthetised
sats with electrodes implanted in the dorsal cochlear nueleus
to allow re@mrﬂinﬁ'af*muaiﬁaww inpulses, In the relaxed cat
regponses to o olick dould he recorded as a high amplitude
iocalised eleetricnl discharpe. When, hmw@vaw; gone mice in
a Jor were placed near the eat the amﬁlitﬁae of the discharpges

An/



in vegponse to the olick~sbimali wos markedly reduced while
the smimeld's atiendion was directed to the mice, When the
nice were removed and the eat was onee more relaxed ond
Inattentive responges to the elicke weturned to thelr previous
levals

They aleo found that 1P the olickestimulus was répcated
and prolonged lun the absence of reward oy punishment cues
the recorded potentlsl wag found to be reduced in acroprdence
with the expected sensory adaptation or hobitustion effeet,
The Interesting theoretleal point here is that the peychologleal
aaganpbtion that this hablitvation le percoptually determined
18 not eonfivmed, as 1t appoars that the sensory pathways,
aonventionally held do be diserete up tc the level of cortex,
eon dn fact be Influenced slemificently at a level well below
sopbtor by events oscovrring 1o the brain stem,

fueh o formilation allows the beginning of an appreciation
off how the central nepvous gystem can provide some of the
neural mechaniema underlying arousal and conselousness. The
actdvity of the metloular activating syostem geems to be
implisated both In the maintenance of “lavels'of consclousness
andl also, bacaune of 1% sapaclty for sensory control, in
detornining the Yeonteni" of consuiousness,

Digouaslon.
This does not mean that o lopus or Yoeat® of cansclousness
has/



has been found. This is pvhilosophically uneatisfactory

and is no more meaningful than attempting to aseribe the

sound from o wireless set to a switeh, a valve or & cireuit
rather than to operations which e¢an be abstracited from all

the components of the sedt. The neurophyslologleal work on

the retioular setivating system extends our psychophysiological
conecepts so that they become more consistent with the complexit;
we have come to expest from the neural mechanismg underlying
our capaclty to adapt or our sbillty in Russell's words

"to net with reference to whet is distant in time or space

gven though 1t is not at present stimulating our senses".

This work also sugpests that conselousness should be viewed

in a sealar or guantitative fashion along & continuum between
coma and "clear" consclousness euch as is sugrested by Delay
(1946) in his assertion that what we know as conselousness in
man is an extrapolation of the primitive vigilance shared by

a large part of the animal kingdom,

Previous attempis in psyehology to formulste a rational
basis for the neural mechanism underlying dongelous processes
hoave been unsatisfactory in that they have elther led to a
complete rejection of neurophyslological varisbles ag with
Skinmer, or of consciousness itself as with the Behaviourists,
or to an acceptance of a basie congrulty between pgychologleal
and phyeiologleal processes as with the Pavioviens., While
it may not solve the problem of the "seat! of consciousness
this/



this neurophysliology is & frultful souree of new hypothepes
and can provide s model of consclousness appropriate to

peyehologye

A model of congeiousness.

The model of cansclousnees which cen be derived from
this work is a system in which complex patterns initiated by
an input are aantralla& by ¢entral doninance and in which the
direetion off this cemtral dominence is determined by some part
of the input to the systeme Its functlion in o biological
genge is, therefore, regulatory. In sloctrical or mechanical
torms the systenm would be a clreult or device whose operstion
provided a continuous series of equilibria, If we novw transler
the repgulatory nature of this system to the concept of
conseiousness ltself we c¢an aryive at the notion of regulatory
aonsciousness. This term implles that it is no 10nger‘
appropriate to regard consclousness as passive or eple
phenonenal os the conventional stimulug-response spproach
sugpests.

Althoupgh 1t may be no more than sophistry it is worth
while pointing out the paeradoxr that, while we have a concept
oF dynanic uncongelous processes in psychology, we still
regapd congelousness as & static and intengible quality. The
new eona&bte in neupophysiology can sllow us to think of
conseliougness in more dynamie terms and Yo say that 1t is
the/



the cheracteristic whersby on individual's capoeity to
veaet adeapbively can be maxmimised, It 1g akin to such
goncepits e viglilance, aleriding or srousal albhough the
technieal use of those terms does not permit them to be
pynonyns for consciousnesas

The algnificance of proceseses of atltending in perception
parallels the significance of dynamie rogulatory consciousness
f@y general behaviour in which an‘aﬁjuﬁﬁmanﬁ is maintoined
between the inner processes and environmental change. Hebb
(1949, p.146) makes the point that "the most important mark
of consc¢lousness ig the conbdinual changing seleative
responsivencss to different aspects of a familiar environment,
the unchanging responsiveness to unusual or unexpected ovents
together with the continual presonce of PUrPOBe...o0r motor
egquivelencet = However, the congept which is offered here of
rapulatory consclovsness would stress thaet 1t is conseloucness
iteelf whieh provides the essentlal conditions Tor varying
behaviour in an adaptive fashlon,

Starting from the simple statoment that the more
information svelleable to sn individual the more likely is his
subsegquent behaviour to be adaptive, we can use an analogy
betwoen percelving and statlstical methods, The more adequate
the information sampled the more 1likely is the resultent actlion
to be appropriate and consclousness provides the best possible
sampling/



sampling condltions for the required astion, This allows

the ides of conaclousness as g continuum for it is not always
appropriate to take the largest possible sampling which
conditions of extreme novelty or threat would require. An
ordinary everyday level of conselousness con be maintained

on perceptual gampling well below the moaximam possible sampling
aapacity. HSinilorly, dlserders of congelousncsz can he viewed
ag situations in which the appropriate sample cannot be
achieved and the agonsequent fallure to adapt results fron
behaviour determined by this inadequate sampling. Meny of

the defieits reported in Investigation IV are exomples of

how errors caon aviss from faulbdy sampling, However, the
danger in suoh an analogy is that one may think of the
operation of regulatory consciousness purely in conventional
percoptunl terms, l.o. 28 being solely determined by the
environmental cues,

The model of consolousnessg would of course invelve the
conventional affervent-efferent dimension, but would add the
plgnificant central regulatory mechanism which csn produce
aotivation in the sheence of an input (l.e. other than intero-
ceptive)s Ao with all biologlaal regulating sysitoms
gquilibrium ie achleved by‘bmianﬁing aounter fordes - in this
cage the aetivation from perceptunl input and the inherent
activabion of the brain-stom retlcular aspperatuns, This
apparating ls capable at one and the seme time of alerting
the/



the syatem appropriotely in vegponaoe 4o gblimalation and
of balancing the inpubt to the siate of slerting achieved,
Tandeley (1958) also takes the view theat the retioular
gratom ig oconcerned in the mechaniem mnderlying percepiual
progensas, and dageribes Ltz possible roles ag inclucing
"gonaral aroussl, general alerbding, or attention: and
agpealflc alerting or feocugased attention', This confirms the
gbove Interpretation of the two~fold aschtion of this apparatus,
conslgtent with the viow that consclonsness reprosoents what

we apre aware of and also ihe condltions for our awareness,



In the lapt 20 years durding wvhich E,C.T. has been in
alinical use many views have been offered about ite mode of
aatbion, CGordon in 1948 was able to report a collection of
50 shock thervapy theories, Since then many others have
sppeared, including the followlng which have been noted
during the purvey of the literature relovant to this thesls:
Riess (1948), Abse (1949), Flescher (1950), Weinsteln, Linn
ond Kahn, (1952), Heulyn (1952), Wileoz (1954), Fabing (1955),
Pleming (1956), While 1t would be a pleasant scademic task
to itemise, classlfy and discuss spuch theories, the resulie
of such an underiteking would not be entirely relevant to the
other work which hag been proported.

That so many more or less periinent theorles can exist
ig due to the large number of possible aspproaches which can
be made bto B.C.Ts Those who by bent or inelinstion favour
the peyechologleal approach arrive at psychologleal theories,
others at physiologleal or humoral theories, Hach basic
selentist imports into the field his own characteristic need
Por on objective and demonsirable explanation of havr E.C.T.
works, sometimes to the despalr of the c¢liniclian who mey be
influenced to have dowbbe sbout the sbtatus of his own
empirieal attitude to the treatment. The main obstacle to
developing o satisfactory theory of E.C.T. is the existence of

so/



go meny varied observations that 1t is now almost impogsible
to suggest oriteria on which to determine whether a given
obgervation is directly relevant to the clinical action of
the treatment or merely represents a secondary or side effect,

Paced with éo mony olternative theories one can at least
toke comfort from the feeling that one more will do no harm.
it is, ﬁhebafare, proposed to conclude by offering a
formulation of the mode of action of E.0,T. on the basis of
the obgervations previously reported and elaborated in
diseussion, that is, to try to indicate the mechonism of the
treatment in terms of the operation of the reticular
activating system.

To do this one starts with the coneept of conseiousness
as a regulatory function as previously discussed. B.C.T..
however, obviousgly does not direetly increase this function
ag 1t serves to produce a serles of deliberate abolitions of
gonsciousness., The observations which were undertaken direct
attention to the recovery procepses hoth lmmedinte and long-
term pather than to the loss of aengaiauﬁnéﬁa assocliated with
the convulslion, Although the degree of confusion and
disorientation noted in patients appears to inerease with
suecesalive shocks, the basle copnitive processes show an
adaptation to repeated loas of consciousness before the end

off the courge is reached, The changes in convulsion duration

and/



and in eonvulsive threshold previously discusged conflrm

the adaptive nature of the long~term reaetion during a series
of treatments. This suggests that within the treatment
situation new equilibris can be achieved. This homeostatic
effect does not operate significantly from the single
convulsion, Becouse the clinleal effeet of treatment is only
obvious after several shocks have been applied, o succession
of vecovery processes seems to be a requirement of clinical
improvenent. The cumulative effoct of a course of treatment
maximiges a state of adaptative operation ng opposed to the
varying degree of maladapbtotion which the depressive illness
oceaplongs,

It is, therefore, suggested that in B.C.T. the non-
speclific maspive and intenge afiferent input which ebolishes
conpelousness, aleo produces subseguent arousal rescetions
which result in inereased alerting over the course of treat-
ments and that this sequence delermines elinical improvement.
This is merely the bald stotement of an hypothesis. There
are névt&in consequences which must be exanined,

Mretly, such a formulation does not take account of the
convention that a convalsion 1l necessary to alter the course
of the depressive 1llness, This view has arisen from neny
pources. The originators of the troatment elolmed that it
vas the c¢onvulslon iteelf and not the means of producing it
that/



that mattered (eee Scebion I). Chusid and Pocella (19%52)
and Negrin (1053) state that varlations of form and
freguency of the eleetrical stlmulus are of secondary
importonce as long as the convulsion is produced, In cases
where the E.0.T. apparatus hes not delivered an adeguate
shlmulus resulting in Ysub-ghock® or "gtun" instead of the
convaleion, improvement of the depressive illness is not
achieved (Alexander, 1952). Thus Pleming (1986) is able to
mavehel such evidence to "demonsitrate that a convulsion is
the gine qua non in successful Be0.TM

On the other hend none of this evidenee is crucial. It
gould equally well be olalmed that the massive stimulation
necepsary to insbtltute the regulatory processes necessary
for recovery also initiates o convulsion. The convulsion
wonld then be rvogarded as an "oversplll" reactlon to the
eleotrieal s timalus which is applied at o site at which its
effects are widely diffused throughout the brain, It is in
this sense that B.C.T» ig deseribed as invelving o non-speciflce
nassive Input,

Secondly, this view that B,0,T. produces an adaptive
level of operation of the retiouler activating system requires
cerbain assunptions to be nede aboult the nature of Jdepressive
illness. Paprticularly it implies thet depreseive illness
involves some disturbonce of alerting, or the maintenance of
g subnormal level of slertness.

Thig/



This latter implication would repay a more deotalled
¢linieal gtudy of illnesses ilanvolving depresasion of affect,
particulaxly those for which E.C.T. iz speelfic, in terms
of alerting. For present purpospes there are several existing
studies which suggest that such s formulation 1s possible.
Popr example, Campbell (1953) seep the constellation of manic-
depresaive sympboms as a group of diserete dysfunctions all
ol which tend to point to disorders at the diencephalic level
of! brain activity. The manifeatatiané of guch a primary
lovel of disorder are auvtonomic and the variabllity in
sympbonatology between patients arises from the varistions
in balance in the activities of theé sympathetic and para-
gympathetlic systems, Y"Symplom after sympitom, time after
time, the obgerver is impresﬁed with the fact, from the
patient's own ﬁeéaripﬁive terms, that in thie dlsease there
is an endlogenous digturbance in central autonomiec functions,
some of which deviate one way, some another,"

The sutonomice changes noted in depressive illnecsses are
exploited by Punkensteln, Greenblatt and Solomon (1952) o
produce o prognostic test for B.C.T., using the observation
thot a good 1.C.7T. prognosis correlates with the absence of
o prompt recovery from Mecholyl-indueced hypotension. This
is going wlder than the srpument need take us but it ralses
the question of the relationshlp between autonomic activity
and paychologieal functions with reference to psychoses,

The/



The nature of this relatlonship also arises within the field
of experimental poychiatry,discussed elsewhere (Mowbray, 1958).
The view of peychosis which this experimenial appronch
foaters sugpests a maladapblve process maintained by on
afferent input insufficient to balance the inheront aetivity
provided by the retleulay activating system., 7This would be
conplotent with the hypothesis that E.C.T. modified the
psychosis by restoring such a balence,

Eraines (1957) in an unconventional but stimulating
diseunssion of mental depressions and thelr treatment implleates
physiopathologlesl progésses in the setiology of manle-
deprossive Gisorder, the peychic factors belng secondary and
nodifying, His theoretical dlscuseion does not indleate any
specific asetiologlenl mochanlsm but in the course of the
diseuseion he assumes (pe.505) that the depressive illnesses
involve decreased "alerding” in Mmgw@n's pense, To Kraines
the depressive phase of the manlc-~depressive 1llness starts
from a primsry loss of "neupal" enevpy which originates from
a pathologlical bul reversible dysfunction of the dlencepholic~
retionlar systemss Ageln, it would seem likely that, where
the determinants of the disease osn be asepibed Lo dypfunciion
of the reticulear syetem, the mechaniem of its oure can be
similarly aseribed,

Alexender (1958) also discusses the nature of depressive
L1iness/



illness in particulayr gtregsing the vrole of amf:imy. He
uses a soacept of warning-snniety, similer to that outlined
previously in this thesis (p+87) and postulates thetb
"warning-anxiety hes the pover to overstimulate the cortieal
ogo into panic or depression”, depression belng a peradoxieal
inhibitory reaction to oxecessive stimuletion. .0,T, can
then be supposed Lo reduce the exeltebiilty of the central
neryous syotem and thus 16 relieve deprenslon by raleing

the cortical thyreshold of exeitetion. This formulation
depends upon Pavliovian schemata in yhich "cortical substrates
o ﬁagx;ea" and "subceoritical anxiebty" avre data but it has the
considerable merit of being consistent with the cbeervation
that anxlety tende to increage duping treatments and this
may well be due 4o changes in cevebral éxceltability. As was
previously srgued (p.89) this blological ns opposed to
payehopathologieal amieﬁzr is alerting, indicating onte morve
the relevence of the aebtivity of the retieular formation of
the brain in depressive illnegses and consequently in their
treatment, |



CONGTUSTON

There sre many olinical and theoretical problens
for which the new "neurophysiology of eonscilousness"
offfers hope of solution. None, however, is of grester
importance then that of the mode of action of L.C.T,

There are few tréatments in medic¢ine more dramatic
in thelr therapeutic effectas. Prom year to year the value
of BeCoTy in inecrensingly demonsitrated, fortunately not
depondent upon our knowledge of its mode of actlone The
work reported heve derives itse velue heunrigtically as it
directs attention to posiulates dravm from o new orientation
in our conception of the central nervous system, namely,
the role of the reticular asctivating system in conselousness,
It seeme reasonable o assume that it s in this direction
that future suncceasful researceh into the mechanism of
BeCuaTe will be diresied.



SECTION IV

Stotiatical Apvendices
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FOLLOW-TP THNVESTIGATION

Disgnostlic Cabeporiesn

Affeotive Disorders 2LT = 60,5%
Depression of Bpochs 60 = 16,7%

Depression with Psyohoneurosis 31 = 8,6%

Peychoneurosis 44 = 12.3%
Miscellaneous , 7 = 1.9%

n= 359 100%



POLLOW-UP INVESTIGATION

359 Gages with Age and Disgnosis Confirmed

Age Total Group Males Females
15-19 6 3 3
2024 24 11 13
D520 55 22 33
30«34 6O 31 29
3539 48 23 25
AQwi 4 41 22 19
4549 50 23 a7
5054 . 33 10 23
55=-59 23 9 14
6064 15 7 8
65=69 4 1 3

=309 n= n=197
Fe=b04 1 X=39,2 X404 3




LA A

FOLLOW-ITP INVESTIGATION

Inprovement on group with age and diasnosis contirmed

DIAGNOSIS WITH RECOVERY

Improved Not improved
Nales 122 40 162 5., 3%
Fomales 164 33 197 83, 24%
286 T3 359
= 3g45

= 0,06 (marginally significant)

Improved Not improved
" Affoctive disorders 181, 36 217
Depression of epochs 51 9 60
| 232 45 271
X° = 0,08
No significant diffevence P = 0.75




DIAGNOSIS WITH RECOVERY (contd,)

Improved { Notb merovéd
Affeetive disorders 181 36 217
Depression with psychoneurosis 20 11 31
201 47 248
ﬁ? = GoJ

P = 0,01 (significant)

Iuproved Not improved
Affective Disorders 181 36 217
Poychonenroses . 28 16 44
209 52 261
%2 = 8,96

P = 0,006 (significant)




DIAGNOSIS WITH RECOVERY (Conbd)

Inproved | Wot improved
Depression of epochs 51 9 650
Depression with psyeh@nﬁurbﬂia 20 11 31
Ti 20 91
£ = 5,00
P = 0.02 (mignificent)
Improved | Not improved
Depression of epochs 51 9 60
Paychonewrosis 28 16 44
79 25 104
22w 7,07
P = 0,008 (gipnificant)




DIAGNOSIS WITH RECOVERY (contd,.)

Tmproved | Not improved

Depression with psychoneurosls 20 11 31
Peychoneurosis 28 16 44
48 | ev 75

Kg - 00 066

P = 0.95 (not significant)




Relatlonship between spontaneous complaint of

memory difficulty and degree of improvement assessed,

Relatlionship botween spontansously ezpressed fear
of the treatment and degree of improvement assessed,

P o= 0,5 (not significant)

Toproved Not iuproved
Memoxry difficulty 64 16 80
No memory difficulty 330 o7 397
394 83 477
X° = 0,43

lumproved Not improved
Poar 58 5 63
Mo fear 336 T 414
394 83 N
X% = 3.76
P = 0,05 {significant)
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PEAR O _DREATURIT

Age and Sex Metribublon

Range Male Pemale Total
15«19 0 0 0
20m24 0 1 iR
2529 3 9 8
30«34 3 3 6
3539 2 8 10
40ml4 3 8. 1l
45-49 ) 3 4
H50ub4 2 3 5
55«59 2 3 5
6004 0 0 0
65=69 0 0 0

n = 16 n = 34 n = 50
ﬁ 2= 4041 ﬁ = 39;3 555 = 39,9




TEAR _of TREATMENT

Contingeney Tables Derived from Teble L.

Table TL is basically a four by four representation.
Beecsuse the nmumbers in each cell are small, 1t was
decided to veluca the table to a $wo by two contingency
tahle by splitting the ratings of improvement into the
two categories of improved {(much improved and improved)

and wninproved (slightly improved and not improved).

The rating of fear can be split up in two ways - a) into
those patients reporting fear {(+++, ++ and #) and those
not reporting fear (0)3 and b) into those reporting
gignificant fear (l.e. categories +++ and ++) a,d those

reporting nonw~significant fear (l.e. + and O).

Gonbingency Table (a)

Not improved | Improved
el |
Category & 24 10 34
Faor o+ -
' ¥
Category © | 8 8 16
32 18 %0

With/




With Yates corrvection for conbinuitysw

No% dmproved

Inmproved
oo
Category ++ 23¢5 1045 34
*
Paar
1 Gategory 0 8.9 Teh 16
32 18 50
%% = 1,98
P = 0416 (not significant)
Contingency Table (b)
Not improved | Improved
Category *** 3 14 17
Pear
ooy
0&%@&;0:‘? 0 g 24 33
| 12 38 50
With Yates eorrection for contimaitys-
Not improved | Improved
c,ammw ""‘j, 345 13.5 | 17
Tear .
Category 845 24.5 | 33
| 12 38 50
X%¢ = 0.14
P = 0.70 (not significant)




FEAR  of TREATMENT

Contilngency Tables derived from Table TIL,

Diffevence hetween Lear of treatment veporited
in group diagnosed as depression with psychoneurosis

and group Qlagnosed (a) as affective Aisorders snd

(b) as psychoneuroses,

fabie {a)

Fear No fTear
AfTective Disorders 8 % 13
Depression with psychoneurosis| 12 2 14
20 T 27

With Yates correction

Foar No fear
Affeative Disorders ‘8*5 45 13
Dapression with psychouneurosis | 11.5 265 14
i 20 Vi 27

TPe = 0,96

P o= 0033 (not significant)




L S

Pable (b)

Faar No fear
Psyahoﬁeurasia 14 3 22
Depression with psyohoneureﬂis 12 2 14
26 10 36

With Yates correctiont=

Fear No fear
Poychoneuroslis 1445 7.5 22
Depression with psychoneurocsis { 11,5 245 14
190 36

26

2

P = 0,27 (not significant)
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BEHAVIOUR DURING CONVULSIONS,

LUNGTH OF TONIC PHASE.

Beconds Males ‘Females Tétal Group
X £ £x £ fx £ £x
T 1 7 0 0 1 7
8 1 8 1, 8 2 16
9 Q 0 2 18 2 18

10 1 10 3 30 4 40
1l 0 0 0 0 0 0
12 4 48 8 96 12 144
33 0 0 2 26 2 26
14 2 238 L 14 3 42
15 4 60 4 60 8 120
16 0 0 0 0 0 0
17 0 O 0 0 0 0
18 1 18 ) 0 1 18
n=14  ¢=179 | n=21 $=252 | n=35 £ =431
(average 12,1 secs)](average 12.0 secs) | (average 12 sees)

DURATION OF RIT (measured from onset of comvulsion to ond of clonic

phase).

Seconds NMales Pemeles Total Group
x £ £x £ 2% £ £x
33 1 33 1 33 2 66
34 1 34 3 102 4 136
35 0 0 2 70 2 70
36 0 0 0 0 0 0
37 2 T4 3 11l 5 185
36 -2 76 0 0 2 76
39 L 39 3 117 4 156
40 3 120 4 160 7 280
41 2 82 1 41 3 123
42 1 42 1 42 2 84
43 0 0 2 86 - 2 86
44 0 0 1 44 1 44
45 L ~45. | o 0, 1 A5

n=l4 =945 | n=21 2=806 | n=35 &=1351
(average 38,9 scco l{average 38.4 sees) | (average 38.6 sees)

Ho significant difference between males and females



BEHAVIOUR DURING CONVULSIONS

LATIONSHIP BETWERN LATENCY AND PREQTREATMENT‘TENSIGN{

Tense

Yot btense

Latency

Below average

Above sverage

14

20

B
o >

35

(Corrected for combinulty)

L]

Tense

Not tense

Loateney

Below average

i

Ahove averuge

AN B

L VR TR i n fr PRER A

6 [ § 13 . 5
BNRO) LA A REEAL S VARt TR RENIE EL L LT R (R R B R e A RN L s E
- &-‘. : : 5
j..()a o 4 "
. o S v

T 18 35
X?@ = 4,02
Poo= 0.03

This relationship is significant,




BEHAVIOUR DURING CONVULSIONS

RELATIONSHIP BEIWEEN TBNSION AND ORY

Pre-traeatment
-Tense ) Wot tense
Cry 3 '?. 15
No Cry 12 & 20
20 15 35
(Corrected for continuliy)
] APﬁ@wﬁwaaﬁmﬁnt
| @@ng@ Hot Hense
Cay T+5 Teb 15
Wo Gy L 12,5 Tob 20
a0 15 35
K‘EQ = (), 54
P o= 0,48

This wrelationship is nolb slgnificant.
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BEHAVIOUR DURING CONVULSIONS

RELATTONSHIP BRIWERN BODY BULLD AND LATBNCY

Latency
Helow average | Ahove average
Heaview 7 9 12
Body Build — :
Iighter 15 8 23
22 13 35
{Corrected for eonbinuity)
TLatbenay
Balow aversge | Above average
- "lt:' v.‘ : 5\. o) - )
Body Build | Heavier 6,5 29 12
Zi;:i.gm;@:? 15,5 T ; 5 23
ae 13 35
2 .
X'¢ = O& 539
:E) == 0# 4’8

This velationship is aot significant,




BEHAVIOUR DURING CONVULSIONS

RELATIONSHIP BETWEEN LATENCGY AND BPRENGTH OF CONVULS ION

natency
Below average | Above average
Reting of fit] hid 12 ' 19
' Strong 10 o 16
22 13 35
(Qorvrected for conbiaunity)
Late ney
Below average | Above average
L] 2 ‘:‘W o~ A
Rating of £it Mild ngfﬁ 6.9 }9
Strong D45 545 16
22 13 35

e = 0,15
e C);Gﬁ?

P

This relationship is not significant.
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BEVAVIOUR DURING CONVULSTONS.

RELATTIONSHIP BRTWEEN STRENGTY OF CONVULSION AND CRY

Rating of €it
Mild Slrong
Cry 9 6 15
No Cry 9 11 20
18 o 35

(Corrected for conbinuity)

Rating of £1%

wild HStrong
cry 8,5 e 15
No Cry 9.5 10,5 20
16 o | 35

o2 .
50 = 0,29
This relabtlonship is wnob significant,
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BEEAVIOUR DURING CONVULSIONS

BLATTONGHIP BEPWEEN PRESREATHENT TENGTION AND STRENGTH OF CONVULSION

Rating of ¥it

Mild Strong
Tenss 8 1

12 20

Not bense 10 5 15

: 18 17 Y

(Gorrected for continuity)

Rating of Fit

Mild BLrong

Tense 8.9

(5!
e
O

Ll

Nobt btense i 9.5 D5

18 17 35

W5
|
L %71

W -
tﬁ m{‘: o] .Ln'?g
Poo= (,2

Thig relationship is not significent,



BEHAVIOUR DURING CONVULSTIONS

ATTONSHIP BETWEEN PRE~DTREATHMANT TENSION AND DISTURBED RECOVERY

Reecovery

sraatmnent

Wot disturbed

Digturbed

wenra,

Tense

L4

6

Not Tense |

12

3

26 9 35

(Correctad for comtinuity)

Recovery ]

Mot disturbed Bisturhed

RO

Tense

143 Be 20
iPeatment \ : .
Yot btonse 1le5 Je 5 15

26 9 | 35

" .
¢ = 0,078
Tals velationsitip is nol significant,



LATTONSHIP BUTWHERN BODY BUILD AND PUB-IREATMENT PENGLON

BEHAYIQUR DURING CONVULSIONS

Frae-~treabment

Tenue Hot bense
Heavier 8 4 12
iy build - :
i  Lighter 12 L 23
20 15 A5
. e - 3

(Corrected for continuity)

iody build

Pra-trsatnent

T@ﬂﬁﬁ ot tense
Heavier 7.5 4.5 12
Lighter 12.5 105 23
20 15 3%

%P6 = 0,214
¥ = (.00

"

Thig welationship ig not significant,
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RECOVERY OF GONSCIOUSHESS

Times of Corvect Responses Renked (from Table V1)

W

! _ Rank Order
A B a fa®l o a |a®
Average jguickes Slowesth
Group Times § AwB Fimes | A-C
Name 1. 1 Of 0 1 ! 0
Address 2 3 ~-1f 1 o) -3t 9
Marital Status 2 2 o 0 2 01 0
Rirth place 4 3 L4 1 3 ¢l | 1
Year of Bivth 6 8 -2 4 10 -4 16
Age iN 15 +4 4 16 +1 1
Father's nawne & T +3 U 1l -3 9
Name of &Shool 5 6 wil L 4 +1 { 1
Picture desceription 11 ) #6036 9 +2 | 4
Orientation for nlace 12 14 - 4 12 0{ ©
Deientation Low dube Y 10 e B4 16 +2 § 4
Orientation for year 15 10 4% 29 14 +)l§ 1
Orientation for examinew 8 12 -~ 25 6 +2 1 4
Right=-left orientation 13 15 w4 13 0 0
Axitometicel problems L4 L7 -3 G 15 -1{ 1
Hentence repetition 15 18 ~3 G 16 ~L§ 1
Diglt ropetition | & : 10 ~d 4 T +Li 1
Identifying objects 6 9 m@i ; & ~21 4
y ) \
%S = 198 84" = 57

,
J o Ll m@mg»g?:g
n{n“~1)
L Average x Quickest = +0,79
8 Average x Slowes®t = 4,30

ii
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O,y Fo and F.L.T.

Slignificance of the differvence beltween megan
thresholds { in e.p.8. ) before and after R.0.T.

{Paken from Table VIII)
2
éﬁ: ﬁ '# d. Rl ‘i - -
Common Varience (G,V,) = % g~ L = 100
I\LJ ‘i" I‘%‘ s
Atandard Deviation of the difference Y AT SR PN 0,94
of tho means (8.D.) & VW, T

Rotlo {t) = —bem—d = Je4

Selle

Degrees of freedon (n) = By + W, = 2= A6
N

The preobadility talken from distributica tables in Pigher
and Yates (1993) shows o P value corresponding to the

0.001 level. That is, ths difference botween the neans
cannot be aacrived o chance
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L

MATRICBG BCORES

Vaprisnces calculated Lrom Table X

-3 B o
Column | n {£x° | $x° |6x)® | 6° =
7 0

i

o~

2 E'éx)g

ny

1 |38 {353 |8.48 14,20 | 4,28
2 118 {115 16,39 12,96 | 3.43
3 17 | T3 14,30 j0.52 378
4 a7 | 66 |3.88 jo.06 | 3,82
5 12 1100 [ 8.33 [0.44 7489
6

7546
61,7
G332
D445

1] 62 18,86 10,72 B.14 57.0
vt 4 2T 15,40 11,44 3296 19,8 1436,7
8 18 {163 19,05 (2,59 GodE 11643

9 {18 |as7 18,72 {3.35 | 5.37

0646

31 H i . e é 1‘16 8
Hotal varisnce columns L 9 T = e

jipw)
J_ = 2.2

Ay Conparing Sesgion T with Session

#

ik

nl $x 3 ixﬁ

T {8 ! 3 2.1 | 153
A I EI

1 A
30| -l | 135
3

. AT R
£ i Lf“’
Towm S0

.

Sbtandard error of mesns :

" -
O
s} .

™ o
% m o

i
e

200

g Fit] -

degrees of freedom = 18 + 18 =2 = 34

P coxrresponds o 0,001 (highly significant)




B.

D.

Comparing Sessions 11 and 111 with V1 and V11

n $x X
T End " IIT TS w4 N g
V1 and V11 12 13 +1.08
diff. = 2,34
Standard srror of means wm (3,74
b = Z2a34 = 3416
OeTh
Degrees of freedom w 35 4+ 12 « 2 = 45
P corvesponds to & valuve of 0,01 (significant)
Comparing Sesgions 1 with VI and V113
0 $H X
T 8 ITTTTTEVIO
V1 and V11 - i2 13 1,08
diff, = L,02
Standard errvor of mesns = 0,82
B = 1,02 = 1,24
0.82
Degrees of Freedon = 28

P lies between 0.3 and 0,2 (not significant).

Qomparing Segsion 1 with leth Session after treatment
’ (L0, column ¢).

0 $x X
Ségaion & I8 +37 T B.X
Column 8 18 +29 1,6
ALfLy = 0Qub
Standard ervor of means = 1.85

b = Q8 = C.24

185

Degrees of freedom = 34

P lies between 08 and 09 (not significant).



LEARNING PAIRED ASBOCIATES.
Deviations from individusl averages (Taken from Table XI)

PEVIATIONS
Meeningful | Somi-Meaningful,
Treatunent, Pogt-~treatment Treatment,

Patient | I IT 113 I II I 11 IIX
A -14  ~l2 426 +14 -5 -2 + 6 4+ 6
B + 2 10 4+ 8 + 3 -3 + 4 4+ 17 +19
¢ w2 -2 0 + 9 - 8 -9 =3 +13
b -3 w47 + 9 - 3 -12 - +12
B -4 -2 45 4+ 1L -2 ~16 415 o
7 - 4 - G +10 +1.4 12 -~ T -3 +10
G - w4 412 - 2 3 2 ~13  + 4 +10
i 0O «6 4+ 5 - L + 3 -3 41 C 4 2
I - 1 -~ 2 + 2 - 2 + 3 - w14 +15
J + 2 =85 44 + 7 - B -2 -5 + 6
K + 3 «2 =2 + 9 - 8 - 6 - + 5
L w 2 =B 416 +12 - 4 -8 -8 +18
M - 2 - G + B 0 0 ~12 + 8 + 5
N -1l + 1 +1 - 4 + 3 -13 + 2 +10
0 =10 -7 418 + 6 -~ 9 ~14 - +13
P -1l 4l - + 4 -4 -9 4+ 2 + 8
Q w9 =9 417 + 0 - T -1 -8 +18
R wd =1 43 + 2 -3 - -1 + 6
Totals [ =50 82 4144 +98 +64 ~143 -3 4176
no| 18 18 17 1.8 18 16 15 17
A devn. “‘2;8 i"‘“'qwﬁ +8¢§ +5,4 *éncj ‘. '"”8.32 ""'Qc? 4 "i‘lOt;
a® | 500 580 1650 | 903 553 1679 815 1942

Neaningful . 621 = 19,69

Treatment 63I1 = 11,006

(5213:1 = 24481

Post-troaatnsat 651 = 21,00

T = 18,46

2s2 = 95.02

Common varisnee = 95,02 = 1.12-<5m}1.12 = 1.06
. e ’

somparing Treatment Session I with Session II
S. B, 4iff. means = 1.064 Lo+ 1 = 0.35
- 5 18 18
T o= ln8 e )nl
0.35
degrees of freedom = 34, P = 0.001 (highly significant).

(Gontd. )




LUARNING PATRED ASSOCIATES (Contd.)

This level of significance ig caloulated for the smallest
difference between means in the meeningivl sessions, with the
exception of the difference betbween Treatment I and post-treatment
which is not significant, All other differonces can then bhe taken
to be significant,

Semi~moaninsful, 623: = 25.7

8840

V.

Jommon variance = ‘1.95
é «"’1'»\/1o954 = 1639

from this the t wvalves yield significances for the
difference in means.
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