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i
SUMBARY

A ssries of studies is reported in which a battery of psychomotor
tasks was administered to psychiatric patients. The main emphasis was
on the acute admission p:ztient to determine whether such a battery can
give reliable information in that context. A cross-section of
diagnostie groups was tested on three oceasions during treatment so
that changes in c¢linical state could be related to test performance.
hesults were examined in relation to response to therapy, independently

aasessed by psychiatrists, and in relation to disagnosis.

The main body of results showed that the battery did provide
meaningful measures sufficlently stable to show a close correlation
with independent pasyehiatriec judgement., Patients performed very
differently from normal subjects but no specific diagnostic dis~
criminators could be identified. What was apparent was that relative
severity of illness was the most significant influence in determining
levels of reaponse, A scoring method was devised which showed that
changes in performance were closely related to changes in mental state.
Relationships between parta of the battery were discuassed in terms of

therapsutic interventiop and the side-effects of drug therapy.

Results with simple resotion-time on an initial validation group
of 44 patients were comparsd with a prospective group of 56 patients,
showing closely similar findings. It was concluded that simple R.T.
was most reliable with psychotic patients, was of leas value with
neurotics, and had nothing to offer in the assessment of alcoholics

and psychopaths. Correlations between tests were found to be higher
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among most patient groups than among normals, and the similarity with

other work was demonstrated,

To demonstrate the areas of applicability, a number of case-studies
were reported in which detailed Information about patients could be
seen refleoted in test data., The valus of the tests in a research
assessment of drug therapy was also reported with particular emphaasis
on the influence of drug side-effects on test performance. It was
coheoluded that a battery of tests ean give information of several types

relating to drug therapy.

The degree to which simple R.T. results can be accepted as
reliable was investigated by using two independent oriterion measures.
The usefulness of simple R.T, was confirmed with psychotios (in this
oase depressives) by significant correlations especially with the more
global measurs of pgychiatrie disturbance - the Symptom=-fign Inventory.
The confounding effects of E.C,T. wers also ddentified.

The importance of the pre-~preparatory interval in an irregular
warning situstion was discussed in kelation to other work on schiszo=
phrenies. %hile the same variability of response was found, it was
concluded that interpretations about its significance must be governed
by the presence of a similar defiocit among other functional paychotics.
The similarity in responses of manics and depressives was of particular
intereat and may be of significance in the understanding of the mation-
ship between mania and depreasion., An alternative model for the
understanding of manic~-depreasive psychosis was proposed, on the basis
of the results obtained here, together with information from a variety

of other clinical and experimental work.
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In addition to exploring the practical usefulness of psychomotor
tests, a further study was concerned with a theoretical problem
with schizophrenics. The performance of paranoid and non-peranocid
schizophrenics, with and without drugs, on a choice reaction
task was compared with a control group of normals, It was shown
that while the absolute level of response was slower for the
schizophrenios then for the normals, task-complexity did not produce
any greater decrement among the schizophrenics. This finding
was interpreted in relation to a theory of impaired data~-processing

among schizophrenics.
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I. Previous olinical studies of psychomotor
performance.

II. Aims of the present study.
III. Rationale for the test battery.
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BACKGROUND OF THE STUDY,.
1. Previous Qin_i_cal studies of psychomotor performance.

The e¢linical usefulness of psychomotor tests in general 1a now
beyond question. The earliest evidence dates back nearly a century

to Obersteiner (1874) who showed psychoties to be slower than normals
on simple reaction time, & number of other early workers confirm the
point though their statistics and selection of groups ocould not stand
up to current investigations, Bevan-Lewis (1899), for example, based
his conclusions on means and standard deviations with only 5 subjects
in the normal group and with from 5 to 24 in his diagnostic groups.
Similarly, Seripture's (1916) groups consisted of 5 normals, 3 cases
of aleoholism, 2 of hysteria, 3 of epilepsy and 2 of G.P.I. In
neither study is consideration given to ags or sex differences. At
this early stage it was hypothesised that while paychotics in general
would be slower than normals, manics would be faster., Klopateg
(1917) investigated a range of clinical groups and found that five
undeteriorated schizophrenics were nearer to normal than any other
psychotic group, Bevan-Lewis (1899) found that manics constituted
thc_ fastest subgroup of psychoties, but were still slower than
pormals, Only Seripture (1916) has claimed to find a group faster
than normals, viz: whiskey=-drinking aleoholics. He states "a ecomparison
of the results of alcoholics with those of normal persons indicates
some rather striking conclusions. It may be suggested that the drink-
ing of malt liquors, like beer, produces a sluggish condition of mind

that is very unfavoureble to cldarness of thought...On the other hand,
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meny rdcords have shown that the whiskey drirkers respond with
greater rafdity and precision than the normal person." Such a
sweeping generalisation must be accepted with reservations since he
quotes figures relating to only two beer drinkers and one whiszkey
drinker!

Lundholm (1922) also studied a group of manic-depressives and
found that as patients went into statea of excitement, both the mean
reaction time and the standard deviation of the scores were increased.
He concluded that they, in common with other psychotic groups, suffered
a decrement of performance and states that "the instability of the
performance in the paychotic subjects employed is to be considered
primarily as a manifeatation of an attentional disturbance."

His results largely confirm those of Frans (1906) who found
" decided slowing" on simple R.T. %o sound, His study was commendable
for the battery of teats used, for the careful reporting and detailed
treatment of results as far as statistical knowledge half a century
ago permitted. General conclusions are limited howsver by the number
of subjects - 2 depressed, 2 “exhilarated", and 2 normals, one of whom

was the author himself,

Wulfeck (1941) examined the performance of manic-depressives
as well as other groups on several different types of psychomotor tests
(Reaction co-ordination, Rhythmic patterns and star tracing) and
observed that while they were faster than normals on resction co-
ordination, they wers slower on star-tracing. He was of the opinion

that their performance reflects the over and under-activity of such
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patients -~ sometimes they exceed normal scores, while at other times

they are significantly retarded.

The consensus of opinion, is then, that the average reaction
time for all diagnostic groups is longer than that for normal in-
dividuals. A great volume of work has been carried out on the nature
of the impairment in chronic schizophrenics without reference to other

diagnostic groups,

&n early eareful contribution by Huston, Shakow and Riggs
(1937) examined the pesrformance of schizophreniecs on suditory and
visual R.T. and took account of relative levels of co-operatlon. They
observed that even thoss patients rated as maximally co~operative wers
slower than normals., It was hypothesised that the schisophrenic is
deficient in the ability to develop and maintain set, resulting not
only ibn an overall poor mean level of reaction, but also in greater
soatter of sgoresa. VWhen a discrimination situation was introduced,
they also showed difficulty in shifting their se%, and showed “a
perseveration of expectanoy." Later work (Rodniek ard Shakow (1940)
confirms the difficulty experienced by schisophrenics in developing
and maintaining set. By ocomparing regular with irregular presparatory
intervals, it was shown that schiszo hrenics do not benefit from the
constant situation, but perform better when aleried by the uncertainty
of the irregular ©.,I, This results in & c¢ross—-over phenomenon from
which a Set Index has been derived and subseguently confirmed by
Tizard and Venables (1956). These latter workers applied themselves
to finding alternative explanations for their findings, postulating

three alternative hypotheses, but rejeoting them all in favour of the
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original one. They state "our results also support the lorcester
hypothesis that the defect is one of gensral attention, rather than

due to inhibition or fatigudeeces”

Shakow and his associates have continued to explore the nature of
the schizophrenic deficit with a bhttery of tests and a number of
papers have reported their findings. Attention has continued to be
devoted to the Set Index derived in 1940 and Shakow has seid: "This
index was zble to differentiate the schizophrenic and normal subjects
without overlap. This is the only instance we know of in which such
a finding on psychiological phenomena has been reported in the literature”
(1963), Other studies have been concerned with the importance of the
pre-preparatory intervel (Zehn, Rosenthal and Shakow, 1963) and
the degree to which improvement is poasible when the patient functions
autonomously rather thean under pressure to respond (Cromwell, Rosenthal,
Shakow and Zahn, 1961). The genersl finding is that under pressure to
respond the schizophrenic performs badly but is eble to function more
efficiently when self-paced.

Most recently, Zahn and Hosenthal (1965) have examined the value
of the Set Index in relation to acute schizophrenia. While able to
demonstrate a statistical differentietion from non-schizophrenics,
the degree of overlap produces a note of caution ebout its diagnostic
velue. The faoct that the response levikls reported were so close
to normal was associated with the fact that a number of their subjects
were already "in partial or complete remicsion at the time of testing,"
s0 the most convincing conclusion is that relative levels of performance

are a function of severity of illness.
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The importance of motivation as a variable has been explored
by Rosenbaum et al (1957). Two papers examine e number of hypotheses
relating to biological and social motivation as well as the effects
of age. The first paper mekes it clear that conflicting results were
derived, some patients sustaining the hypothesis, others doing the
reverse, simply underlining yet sgain the futility of adopting the
dZasnoatic label as & unitary concept. Ths second paper, by
correlating together a number of variables purports to identify
three siznificant factors influeneing spesd of reaction, viz.
biological hyporsactivity, reduced social respousivensss, and un-

controlled anxiety.

The effect of the intsrpersonal relationship aa a notivating
varisble in ohronic sehizophrenics has been reporied by Berkowits
(1964). He found that following warm and friendly contact schis-
phrenics' performancs wes poorer than if a more aloof contact was
made or no contact at all prior to testing, when after trainiug,
there was no significant difference between the normal and schigzo-
phrenic groups using simple R.T. Berkowltz concludes: "chronie
schizophrenics can be motivated to gain approval but such motivation
in sehigophrenios is more dependent upoh immediate social circumstances
then it is in normal adults,"

4 more gonvineing replication of fosenbaum's study has now
been reported (1967) in which social motivation and anxisty motiva-
tion left the schizophrenic groups significantly impalred relative

to a normal control group, while shock motivation greatly improved
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schigophrenic performance to a point not far removed from a normal
level, These findings are consistent with those reported by

Berkowits (1964).

The question of a motivational deficit has been more gare-
fully explored by King (1954) who proposes seversl arguments from
his data to discount its importance, at least aa the only explanation
for observed deficit. Later Stotsky (19572 again looked at the
possibility of motivation as the problem, but he too, using King's
battery of tests remained unconvinced. He found that reinforcement
was able to achlieve a greater improvement than with normals on the
simple tasks but with increasing complexity no further gains could
be achieved. He concluded "impsirment of paychomotor functions among
sghizoshrenics is not explainable in terms of a aingle general factor
such as motivational deficiency or constitutional maladaptation.”

There has been less use of psychomotor tests in the exploration
of brain-damaged subjects. indeed no direct reference to such studies
is included in Yates' (1960) review. Such investigations would of
course be of little value without some clear identification of the
nature of the damage in groups studied and more often than not such

information is difficult to obtain from reading the papers,

ixceptions include several studies by King. His initial
contributions in this field formed part of the study of the effects
of topectomy cerried out by the Greystone~Columbia 4Associates. Pre
and post-operative assessments showed that while tiransitory effects

of the order of 15 percent sould be measured (1950), there was no
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permanent efiect for better or worse on a wide variety of functions
including psychomotor ones (King and Clausen, 1956). Subssquently

he has reported (1961) enhanced psychomotor performence in chronically
sick patients undergoing electrical stimulation of the limbic system
as a form of therapy. Tentatively, findings have also been reported
with cases of neoplasm, C.V.i., epilepsy, temporal lobe spiking and
Parkinson's disease (King 1962). As with other work the general
conclusion is that paychomotor efficiency mirrors the degres of dys-
funoction at a cortical level. & linear relationship "suggeats that
adequacy of simple psychomotor function may serve as an effective
index of total organism responsive integrity over & wlde range of

CeNoSe disord.ern.“

Similar conclusions concerning the poor performance of patients
with cerebral disease have been drawn by Blackburn and Benton (1955)
and Costa (1962) but with less careful attention to the precise
location of the demege. Lenton et al (1962) have since locked more
closely at the problem and shown that subjects identified as suffering
from diffuss breoin damesge (but not those with focal damage) have a
particular difficulty with cross-model reacticn time task where a
visual stimulus was preceded by an euditory stimulu (but not vice versa).
Interestingly this is in contrast to their findings with schizophrenics
who demonstrated difficulty when reacting to auditory stimull pre-
ceded by visual stimuli, but no explanatory hypothesis has been

advanced.
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4 study reported by kKnehr and Erown (1957, used a Series
Choice Reaction Time situation in order to assess perseveration
among brain-demaged, schizophrenic and normel subjects. No dis-
tinction was achieved besiween the latter two groups whereas the
brein damaged group periormed signiticanily badly, and the procedure
is claimed as & useful disgnostic tool, using an appropriste out-
off score "yet to be more precisely determined.® Since such a find-
ing is contrary to other work, where such & neat difference has re~
peatedly failed %o apgear, and since the absence of a schisophrenis
deficit is alsc as they admit "in marked contrast with previous
studies™ the findings must be called in question. In particular one
notes that in spite of repeated evidsnce in the literature that the
severity of illness is a orucial determiner of psychomotor sfficiency,
the groups compared were clegrly different in this respect. Of the
15 organic patients, 13 were hospitalised, whereas of the 15 schiwm-
phrenic patients only 3 were in-patients. It is therefore
doubtful whether they have done more than show again that severity
of illness is refiected in psychomotor function. In sumsary, these
papers deal with work where the diagnosis remains fixed and the teat

situation is varied, e.g. in terms of complexity or motivatlon.

another approach has been to adopt & specified psychomotor
procedure and apply it to a variety of diagnostic groups in order to
discover possible differences between groups,. ubjects have been
defined in terms of conventional psychiatric categories. Bevan-lewls
(1899, and Scripture (1916) were trend-setters in this approach. Nuch

significant work has since been reported (e.g., Huston and Senf, 1952,
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King 1954, Hall and Stride 1954, Knehr and irown | 1957, King,

1962, Dillon 1961).

A slightly differsnt appreach has besn to rely not on
diagnosis but on symptomatic manifestations. Something of the
need to get away from the psychologically unsatisfactory categories
in use in psychiatry was seen by Lundholm (1922) who although
primarily concerned with manic-depressive psychosis, was led through
a oonsideration of his data tc conclude "Readings from patients in
agltated states always gave broad and low frequency curves in-
dependent of the underlying mced." In other words he found it more
meaningful to focus on the symptom of agitation rather than the
mood=swing., Othsr specific manifestations which have been related
to reaction time performance inciude anxiety (Venur 1954, (Castaneda
1956}, motivation (Stotsky 1957) hypertension (iing 1956) and per-

severation {inehr and Brown 1957).

Lewinson (1940), too, in discussing handwriting chenges among
manic-depressives, shows a preference for s symptomatic breakdown
of elated manic, irritated manic, apathetic depressed and agitated

depressed.,

The present approach is something of an *umbrella® one,
Records were obtained on as many pa.\tients as possible irrespective
of diagnosis, in order to determine what the areas of usefulness
nay be. It is, after all, inadequate to refer to a psychomotor
deficit in schizophrenics when compared with normals, if the other

diagnoses also demonstrate the same defieit.
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4s Wulfeck {(1941) has observed "it is not enough to
compare e¢ne groupof patient of like symptoms with e normal control
groupe. 1o be sure, & normal conirol group is necessary as a point
of reference but the problem of differentiating between the wvarilous
types of mental disease can best be met by a direct comparison of

the saveral types with one another."

The other main emphasis in this study is on what happens to
psychomotor performance during the course of treatment. Most ex-
perimental work has been concerned with & single sample of behaviour,
but there has been evidence accumulating to show that paychomotor
meesures are stable enough to justify interpretations through time.
King (1950, fellowed patients receiving surgery to the orbito-frontal
cortex and showed a significant decrement ten days after operation
whioh he attributed to a “temporary interference with a motor

integrative system at the higher levels."

Brower and Uppenheim \1951) demonstrated changes following
EeCeTe by using a battery oi tests, finding patients “less able

to control motor discharge" after treatment.

Hall and Stride (1954), as an aside to their main atudy of
auditory reaction time with patients, retested & patients several
times (4 depressions and 2 schizoghrenics) and related performance
to a psychiatric estimate of clinical state. They concluds
"variability measures oi response to stimulus sequences, such as
were used in the present study, may be vaeluable as objective in-
dicators of improving response efficiency and awareness resulting

from treatment."
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Brooks and weaver (1962; and weaver and brooks (1964,1967)
report re~test results with chronic patients involved in a re-
habilitation programme. They too found that psychiatric status
was & "potent determiner of psychomotor performance level,” and
by allowing sufficient time~lapse, far exceeded any effects due to

practice.

Paychomotor tasks are most cozmonly taken to refer to such
tasks as reaction time, peg~board, tapping and track-tracing. But
in that psychomotor testing is concerned with the precise eo-ordina-
tion of a sensory process with a motor activity, handwriting also
constitutes a legitimate area of psychomotor enquiry. The study of
handwriting lost respectability as & result of attempts to use it
too widely and make sweeping conclusions from subjective interpreta-
tions., Nonetheless a residue of scientific inference has been re-
tained so that once again studies of handwriting are being found

useful,

4llport and Vermon (1933), using careful statistical procedures,
examined several hundred measures relative to speed, size of seript
and pressure of movement, and soncluded that a considerable degree of

uniformity asppears in a repetitive performance.

1t follows that if one ean assume that handwriting is usually
consistent in speed, size and pressure, then changes in these

parameters may be related to mood-swings or treatment.
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The influence of mood on handwriting is well demonstrated
by lomen (1961; both by interpretative comments and many examples.
There is ageneral correlation between constricted handwriting and
depression on the one hand and expansive writing and elevation of
mood on the other. so for example, "a big showy hand goes with a
need for exhibiting oneself, thereby to impress the world and to win
public recognition." Ur agein "letters spaced generously in the
writing field...characterise generous, outgoing personalities.
ixcessive width is symptomatio of lavishness and extravagance."

Conversely "downward tending lines may be regarded as sympto-
matic of a depessive state in the clinical sense, when found 1in
association with small~sized letters, low pressure, slack connectlve
strokes, leftwsrd tending arrangements of the whole pattern, and a
signature placed in the lower lefthand portion of the page." And
again, "small, lax hendwriting,....nay be connected with a disintggretien

of personality and depressive moods."“

Lewinson (1940) distinguishes between the elated and irritated
phases of manic excitement, and between the apathetic and the agitated
depression. she follows Heinen (1928) in relating manic states with
hyperkinesis, apathetic depressions with hypokinesis, and agltated
depressions with dyskinesis. Relating these to handwriting she asserts
vhyperkinesis 1s expressed in inereased mnovement, pronounced size, speed
and occasional pressure. Hypokinesls 1s expressed in decreased move-
ment, smallness and lack of strength. Dyskineslis means that the writ-
ing is characterised by restlessness oi movement and lack of adequate

atrength.”
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Current psychlatric practice, uniortunately, complicates
any simple measure of handwriting taken as a2 guide to mood-state.
Many of the psychotropic drugs in use have recognised side-effects
associated with extra-pyramidal system functioning. Haase (1955, 1964)
and his co-workers have investigated the effect of phenothiazines on
handwriting, asserting that the therapeutic effectiveness of these
drugs may be measured by changes in handwriting, i.e. the more
pronounced the side-effects, the more beneficial the drug. This
argument is not proven, but the appearance of micrographia is un=

doubted.

There is strong evidence indicating that some drugs do depreas
psychomotor performance generally, but the association is not a
straight-forward one. Legee and Lteinberg (1962, showed that
Amphetamine improves the performance oi normals, while cyclobarbitone
markedly depresses it. Benjamin, Ikai and Clare (1957}, also using
normal subjects, found a decrement in paychomotor performance under
prochlorperazine {(“"Stemetil"), The effect of alcohol is, according
to Telchner (1953) to inorease variability and length of R.T.

Pearl (1962) compared the effects of four phenothiszines on Purdue
pegboard and R.T. performance, and found a significant decrement on
the assembly part of the former, and no significant difierences on
the latter. Chlorpromazine was found by Heilizer (1959) to have a
selective effect on behaviour in chronic schizo:hrenies, with greater
consistency on & psychomotor task when compared with a control group.
Kornetsky and Humphries {1958) found that chronic administration of
chlorpromasine ("Largactil") t© schizophrenics produced no detectable

impairment of R.T. Performance.
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It is, of course, important to distinguish not only between
stimulants and sedatives, but also between administration to normal
subjects (whers one eould expect sedatives to produce a reduction in
efficiency) and to the mentally i1l (where one might expect a
sedative to improve performancej. The importance of such diametrioally
opuyosite effects in relation to personality variables has recently been
underlined by the work of iunkelt (1965} and given prominence by

sysenck {1966,.

huston and “inger (1945) compared the periormance oi chronic
schizophrenica and normals on a reaction time task using regular and
irregular preparatory intervals, both without drugs and following
injection of .sodum amytal and amphetamine., They reported that normals
performed more slowly on medication, while the schisophrenics proved
better able to maintain an appropriate set so that speed of reaction
to regular P.I:'s was increased. Zahn and Rosenthal (1965) found
acute patients on drugs slightly, but not significantly better on

reaction time than non-drug patients,.

In 1952, Huston and ienf extended their study to include other
psychiatric groups and found improvement with depressed patients with

comperable administrations of sollum amytal and amphetamine.

Pishkin (1962) reports a significant improvement in the
performaence of regressed, depressed schizophrenics in response to

Nislamide (“Niamid"), but not with Imipremine ("Tofranil").

The present situation has been summed up by King {1961}
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who states:

"4 body of evidence, classical and racent, does suggest
that measures of some of the siuplest psychomotor functions
may serve &s an index of what might be called total organism
integrity or effectivenessssecccelt would appear, from these
lines of evidence that a change in psychiatrie or physiologie
variable strong enough to produce detectable c¢linical changes
in behaviour will also bring about measursble and systematic
changes, in the adequacy of simple psychomotor function,*

2is most recent assessment of the situation endorses the
work reported here in recogniasing both the wide range of suitabillity
of psychomotor measures and their close correlation with severity -

" henever the balance of total organismic factors is

affected by persistent atrong emotion, marked physiologic
imbalance or structural damage to the central nervous
system....,the psychomotor adequacy of the indivlidual may

be shown to be affected proprtionately.” (King 1968).

The way forward is pointed by Srooks end leaver (1962, who,
in summarising their own work, say:

*These techniques need very much to be validated in us@.ss.

They appear to work well for the chronic schizophrenic

group. It is entirely possible that they will work to some

extent for other diagnostic groups or perhaps for mental
disorders as a general class. But, at our preaent state of
knowledge we are justified only in saylng that these tech=
niques appear to be applicable to the class of chronie
achigo.hrenics."

This survey of the literature indicates that the study of
paychomotor activity has now gone through phases which sesm to be
the common lot of most measuring techniques, as well as many thera=-
peutic devices. First, an early exploratory period, when a number
of general parameters were eatablished against a baokground of poorly~-
planned research, and sweeping conclusions were based on insufficient

evidence. Following this there was a period of enthusiastic applica~-

tion of techniques to a host of situations, motivated by the belief
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that here at last was the technigue par excellence for every
occasion, Soon it was realised, however, that psychomotor measures,
while useful, do not provide the ultimate in psychological testing,
since there are many variables to be accounted for in the interpre=-
tation of any findings. & third phase therefore consisted of a
minute appraisal of the most detailed features of experimental
situations which might be relevant in interpreting findings. The
pioneer was thus succeeded by the enthusiast, who was in turn follow~
ed by the careful experimentalist. Fsychomotor testing is in part
still at this third stege, though more recently a fourth phase has
been reached, viz. that in which it becomes possible to apply the

results of rigorous experiment in a practical context.

Although there is now an extensive literature on psychomotor
functioning, remarkebly few longitudinal studies have been reported.
King (1968) has remarked that "the use of simple psychomotor tests
to follow change-in-status by a given patient, or group of patients,
over time, is still comparatively rare.® ilost papers give accounts
of academic investigations into psychomotor functions. with a few
exceptions, such as the work of Rodnick and Shakow (1940) and King
(1954} developments in the cliniecal applicatlion of paychomo tor
procedures have been confined to the last five or six years.

Zven to the present time, reports relate almost exclusively %o studies
of chronic patients. A4lthough the chromic pasychiatrio population
is numerically signifiecant, psyshiatric attentlon is inoreasingly
being devoted to the management of acuite illness. It is therefore

tize that psychological technigues parslleled this changed emphasis.



smong the reasons for the changed emphasis is that the past
ten years have seen greatly increased develo.ment of drugs for use
in psyehiatric states. Nonetheless an acceptable scientific evaluation
of the efiectiveness of these drugs is far from easy. Tho trend
has been to depend on subjective assessments. Consequently the
relative efficacy of drugs tends to be measured qualitatively rather
than quantitatively, and when in doubt the elinician's judgment
has been the final arbiter.

Such a state of affairs is far from satisfactory., In the
determination of which drugs are efiective, under which conditions,
to whom, when and in what dosages, the psychologist should surely
be able to play an indispensable part. In treating the azcute patient
especially, the psychiatrist wishes to know at an early stage whether
a chosen regime will prove erfective so that he may continue with 4%
or change it. The most recent trend is therefore to apply mors rigo-
rous criteria to the clinical situation. The last few years lnve seen
increased interest in methods designed to offset the clinician's
subjective impressions about his own work. Rating-scales and
questionnaires are currently being validated in research situations,
In particular, the Hamilton Rating Soale for Depression, first in-
troduced as an experimental tool (Hamilton 1960) has given rise to a
number of studies on depressed patients (e.g. Schwab et al 1967)
and has more recently (Hamiltonm 1967, itself undergone a fuller

evaluation,



Similarly, wide interest has been shown in the scales developed
by Foulds (1965) in his theoretical reorganisation of the ghenomena of
what he prefers to call "personal illness." He draws the important
distinction between personality varisbles and symptom variables. The
former remain relatively unchanged during illness and the Hysteroid=
Obsessoid Juestionnaire has been devised to measure these., The
latter change as a function oi illness and such changes uay be identi-

fied using the Symptom-iign Inventory.

The Symptom-.ign Inventory (5.3.I.; has attractions when study-
ing a heterogeneous group of patients in that the scales are structured
tc cover all degrees of illmess and do not require cne necessarily to
accept all the author'!s theoretical propositions. Une may use the
S5.5.I, and still comzunicate with colleagues unfamiliar with Foulds®
work using tests from another theoretical background {Meillister 1968}.
The S.5.I. has been used in only one of the present studies becauass
it was noi available at the time the initial collection of data was

planned,

The techniques referred to are still in the early stages of
development, and depend on verbal judgements, s0 a strong case can
be made for examininz the value of behaviourai measures. They are also
better suited than verbai methods to the evaluation of the acutely 111
patient. ioreover, similar problems of evaluation are repeatedly
beinz encountered with chronic patients; with many regressed patients

there is a severe limit to the psychological tests one can administer,
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snd it is thus difficult or impossible to detect small changes of

conditicn. Yet even marginal improvements are worth detecting if a

he Y

means can be found to do so. #n impressive demonstration of the useful-
ness of a psychomotor approach for this purpose is contained in the work
of Erooks and weaver (1962), who developed a battery oi tests to assess
which chronic patients would benefit from & rehabilitation programme,
(See also «eaver and Brooks 1967). In the light of their work, they
states

"4 general way of looking at mental disorders, or perhaps
schizophrenia in particular, would consist of hypothesising

8 basic reduction in the efficiency of information .rocessing
somewhers in the C,N,S. and that perhaps the general class of
psychomotor tests are a method of measuring this reduction in
efficiency.....Further studies are required to clarify the
question of whether these dfects in the transmission of in-
formation have difierent patterns for different mental disorders
and what type of psychomotor tests prove most efficient for
measuring the defect in each class of disability."

nIf pgychomotor performance presents, as it seems to, an
adequate measure of the efficiency of cammunication within

the C.N,S., and if the unitary concept of mental illness has
some validity, adequate measurement of psychomotor performance
should prove invaluable not only in estimating the degree of
maladaptation in individuals but the success of any one of a
variety of treatment methods whatever may be the source of ime-
peding the flow through the C.N.S,"

i, aims of the iresent otudy

This study reports the application o a battery of psychomotor
tests to acute psychiatric patients. Their suitability hes not
previously been demonstrated in such &« context. The problems are in
some ways the same as those encountered with a chronic population, but
there are probably more variables to be accounted for in a population

of zcute patients: for exmmple, length of illness prior to admission,



medication before admission, and the complications of attitude and
motivetion for the patients newly=-settling into & hospital setting.
Thus, it might reasonably be supposed that, while stable and meaningful
duta could be derived from a long-stay population, the variety of in-
fluéncea surrounding the acute patient would meke for unreliability

of test results from such a groupe.

No previous work has been reported in which a substantlai group
of acute patients of varying diagnoses has been followed longitudinally.
The vlan of the study was to take first a heterogeneous group of acute
psychiatric patients and obtein psychomotor measures during their
treatment, The initial results with =« group of L4 patients when
coupared with & sample ol normals were sufficiently promising to lead
to a follow-up study. Criteria of assessment obtained in the first study
were applied prospectively to a further 56 patients and another group of
normal subjects and confirmed the value of psychomotor testing in longi~-

tudinal assessment of psychiatric illness.

This led to the posing of a number of specific questions, answers
to which were sought in a series of intensive investigations:

e For this technique to be of clinical value it needs to be
sensitive in tihe individual case as well as showing group
differences. . number of individuals were thereiore iollowed
through in more detail and quite small differences in psychiatrie
condition were found %o be sensitively reflected in psychomo tor

performances
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Psychomotor tests could be particularly valuable as
independent objective criteria of response to drug
therapy, sv & study of changes concomitant on the ad-
ministration of "Haloperidol® was ecarried out and proved

to distinguish between gentral and peripheral effects.

By analysing the reaction-time task intc its separate
components, and extending its complexity, it was applied to
the problem of the nature of schizophrenic defieit. The speed
with which both peranoid and non-paranoid patients handled
increasingly complex input was compared with a matched

normal group. It was possible to show that although the
satients were slower at all points, the rate of deterioration
with increased complexity was no different from that found
with normals.

Because the initial study was carried out in circumstances

in which good external criteria were not available, the
reliability of simple R.T. as a measure of severity of illness
was tested with a group of psychotically-depressed patients,
who were also assessed on twc other measures of depreasion,
Simple R.T. was found to provide a satisfactory index of

severity of illness.

rising from the cbservation in each study that levels ouf per-
formance relate to severity of illness, the dats obtained from
manic depressives wes re-evaluated in the light of current
thinking about this disorder. 7The [inding that hypomanie

.patients perform as a group worse than depressives raised the
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question whether they are more severely ill rather than ill
in a different way. A reformulation oi the traditional view
of manic-depressive psychosis was considered and found con-

sistent with work from »ther f{ields,

III, Rationale for the Test Battery.

lio suggestion is made that the battery of tests represents a
complets cross-section of possible psychomotor tests. “he criteria
of selection were
(1) that they should assess efficiency of performance in terms of

speed and accuraey but at as simple & level =zs possible, se

that even the wost disturbed or most limited patient would dbe
able to achieve sumething

(2) that they should have been demonstrzted to be useful
clinically

{3 that it should be possible to score and administer them

easily, rapidly and objectively.

The essence of these criteria was that a ¢linically-useful
battery should be developed, rather than one which would answer
fundamental ¢uestions sbout the funcitlions involived. Hence,
patients were asked to respond only 20 times on cach occasion to
an irregularly-sresented light stimulus, taking rather less than
five winutes. . clear contrast is found in the valuable experimental
work of dodnick and “hakow {1940, whose test procedure involved
132 responses, taking almost an hour to compiete. while their

results are of theoretical significance, there is a real need ior



a procedure which can be applied routinely.

Attention was paid in the develo ment oi the battery tc the
likely emotional impact of the test battery. Tests were to be zd~
ministered on three cccasions, the first of' these being very shortly
after admission to hospital, Since admission is of itself often
disturbing, the battery wa: made as non=threatening as possible,
From well over 100U satients seen, only one refused to co-operate
and only two or three proved unable to complete the battery by
virtue of their disturbed state. It is clear that this battery con~

forms to the requirement of being simple enough,

A psychomotor battery does ap.ear to he sufficiently stable
and yet sensitive, for the psychologist to be able to answer &
number of the psychiatrist's questions like, "Is this patient getting
anyJEettar {or worse)?®, and, “Is drug 4 more potent than drug B?",
or even at the symptomatic level, "Is this p:tient less retarded
than he was?", or "Are the side-effects of .rug C being reduced by

the administration oif .rug D7",
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CHAPTER 2.

STUDY_OF 100 ACUTE PSYCHIATRIC PATIENTS,
I. Composition of the Test Battery
‘he battery of tests wes selected from a wide range of possibili-
ties according to the clinical criteria already outlined, Since the
object of this study was to develop a olinically useful technique it was
decided to emphasise measures for which adequate knowledge of parameters

of performance was available.

The battery was in three parts:
iu handwriting
ii) peg-board

(111) simple R.T.

Handwriting was selected as an introductory procedure because
it was a task almost everyone could attempt, #riting one's signature
constituted the first part of this, forming an introduction which would
not be refused. Copying 'United States of .merica' was then required;
this was chosen because of its use by Baboock and Levy (1940) and
Shapiro and Nelson (1955), as an error-free test, though ih this in-

stance the memsure taken was of sigze, not speed,

4 series of 0X0X's followed in order to provide a speeded writing
test. The final writing task was to produce continuous loops over a
distance of at least two inches, The object of this part of the battery
was to provide samples of behaviour from which measures could be
derived of speed and size refleoting such things as mood, efficiency

and side~effects.



Peg-boards in one form or another have been widely used in
clinical and vogational psychology. The Purdue peg~board (Tiffin and
Asher, 1948) has the most normative data, and many studies (e.g. King
1954, Weaver and Brooks, 1961, Pearl 1962, Brooks and Weaver 1952,
Coats, Vaughan, Levita and Farber 1963) have included it. The board used
in this study was first used by Hetherington (1956) and proved adeguate
in providing a measure of dexterity of movement, comparsble to the
transport scors on the Purdus peg-board. Simple R.T. has been ex-
tensively used from the days of Obersteiner (1874) to the present as

a basic psychomotor task.

g

II. Apparatus
For the writing tests a record form was placed in front of the

patient. This had 'United States of Jmerica’ and '0X0X' already printed,
to avoid spelling errors in the case of the former and to aid explana-
tion of the latter. Writing was usually carried out with a pencil, but
if a patient insisted on using his own pen or ball-pen on the first
occasion, this was adhered to on subsequent occasions, to avoid dis-

tortiona of relative speed and size.

The peg~board contained 63 pegs in nine rows of seven (see Fig. 2.1).
The simple R.T. apparatus was constructed in the pgychological
laboratory (see ¥ig. 2.1). The stimulus was a light (diameter 0.5 ins.,
1.,6W), Responses were made by releasing a spring-lcaded button at
the appearance of the light. The response key was pressed down in
preparation at a verbal signal of “Press down now," at which time the

delay-box was also activated. The delay~box made it possible to selecgt



- 26 -

Fig. 2.1 - Apparatus for the psychomotor battery



manually preparatory intervels (P.I.'s) of 1, 2, 4, 8 or 16 secs.
The intervals were selected in an irregular sequence which remained

the same on each oceasion. (See Table 2.1).

1. & 6 4 1. 2 6. 8
2. 8 7. 2 12, 8 17. &
3. 2 8. 16 13. 16 |[18. 16
4.16 % 8 Yo & 9. 2
5.1 10, 1 15. 1 20, 1

Table 2,1 - Irregular sequence of P.I,'s
used on every occasiocn,

The range of P.I.'s chosen was adopted in the light of Rodniek
and Shekow's {1940) work, with the slight difference that £ and 16 second

P.I.'s replaced their 7.5 and 15 second P.I.'s.

The irregular sequence was arranged to ensure that the aauo/did
not recur twice successively and with specisl attention to short P.I.'s
to ensure that 1 and 2 second P.I.'s were preceded by all the other P.I.'s
Klemmer {1957) had emphasised in general terms the importance of expect-
ancies in relation to length of P.I, - "Simple R.T. varies with subject's
uncertainty about time of stimulus occurence...foreperiod varlability
adds uncertainty directly and mean foreperiod is important since a S's
ability to predict time of stimulus occurence is very much a function

of the length of time he must predict."

It also seemed worth exploring the importance of the pre-preparatory

interval in psychiatric disturbance. It was with the intention of
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detscting the influence of long end short P.P.I.'s that the above
stimulus sequence was planned, On the bazis of some pilot runs, it
was hypothesised that long P.P,I.'s would result in greater variabilitly
of response among patients than among normals. JSince this study was
atarted, a report has been published by 4ahn, Rosenthal and Shekow
(1963) showing this greater varisbility, and emphasising its importance

in the development of an appropriate set.

Speed of reaction was measured with Dekatron counters to the
nearest .0l seca. Technical details of the entire circuitry are to

be found in Appendix II.

%hile the peg-board provided a measure of speed on a continuous
task, the simple R.T. was included to assess the speed of initiating
& response. Although for the purpose of understanding the fundamental
processes responsible for fast or slow psychomotor performance it is
of value to use & variety of R.T. procedures (e.g. choice R.T.,
disjunctive R.T.) as has been done by King (1954) and others since, the
simple 1ift R.T, was chosen for this battery because it is the most
straightforward,

III. Rationale of the Test Procedure
The battery of teats was administered to each subjeot on at

least three occasions in order to obtain a longitudinal view of changes

in performance.
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Patients were tested shortly after admission, during treatment
and wherever possible, towards the end of treatment. 4ny attempt to
adhere to a rigid schedule of times would have foundered on the
unpredictabilities of everyday elinical experience, and, although &
general pattern was adhered to, counsiderable flexibility was also

indulged to meet the individual case.

The usual pattern of events was to administer the battery the
day following admission, again after approximately three weeks, and
then again three weeks later. The tinme-scale was derived on the
clinical assumption that most patients achieve the largest part of
their recovery within six weeks, and to conform to the need to
spread testing sessions as widely as possible to minimise practice
effects, (Breitweiser 1911), The day of admission was avoided, since
the possible trauma of hospitslisation might essily have made per-
formances artificially poor. 4lthough one might have wished to extend
the settling-in period, clinicel pressures to initiate treatwent

dictated that the usual policy should be to test soon after admission.

While the intervals of three weeks were largely adhered to, there
were occasions when recovery was taking place very rapidly (eapecially
with manic~depressives), so it became necessary to test again as socon as
& week after admlssion inm order to gain an assessment of the transition
to health. Simlilarly, when patients were to be discharged before six
weeks had elapsed, the last occasion of testing was brought forward

whenever possible.
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An extension of the planned time schedule also occurred with
patients who improved only slowly or not at all, if testing at the
appropriate time would have only confounded the picture. Delays of
this sort were introduced, for example, to aveld testing patients

inmedistely after electrical treatment.

On the basis of this rather fluid procedure, it became possible
to hypothesise that patients would perform badly on the first occasion,
and progressively better on each ensuing occasion if they were
responding to treatment. If, in the intervals bLetween testing, there
was no clinical improvement, it was hypothesised that their performance

would remain unchanged or improve but slightly.

In order to assess the amount of improvement in performance which
could be expected due to practice, a group of normal subjects was tested
in the same way as the patients. For this control group it was possible
to keep rigidly to intervals of three weeks between test sessions. It
happened that 12 of the group were student nurses, newly-arrived into
the nursing-school; thus a fair match for the initial impact of

hospital admission on patients was simulated in the control group.

Iv. Detalls of Test Administration.

ratients were seated copfortably in an arm-chair in order to
depart as far as possible from & 'test atmosphere' and ensure that they
felt relaxed and unthreetened. After a period of conversation, the
battery was introduced with the explanation that its purpose was to

help ensure that they got the best treatment possible. It was
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indicated that, by means of these tests, it was possible to judge
whether they were getting better and, if so, how much; in this way

the doctor was able to provide the most sultable treatment and
discharge would be brought about as soon as possible. In these terms
they were encouraged to do as well as they could. A low coffee~table

was placed in a comforkble position in front of subjects.

uriting tasks were completed first, starting with the signature.
Ne assessment was made of this later; its purpose was simply to allay
any possible fears or suspicions concerning the nature of the tests.
"United States of America®™ was then written in long hand. This was
typed alongside to avoid spelling errors. Instructions were then
given for the OX0X task: "I want you to write GXOX as fast as you can
for fifteen seconds. #rite in capitals as you see on the paper in
front of you. Jtart as soon as you like and write as fast as you can ~

I'11l tell you when to stop."

The final piece of writing involved producling continuous loops.
The instructions were as follows: - "Final;y I want you to write a
series of loops to look like ‘e's all joined up together. There iano
timing for this - just write comfortably. I will tell you when to stop."
To make the nature of the task clear, a small card was shown with loops
on, but this was withdrawn before writing was started, so that there

would be no attempt to match for size what had been shown,

Paper and pencil were then replaced by the pegboard, which was
placed so that the pegs were to the left and the empty half of the

board to the right. Subjects wexe shown that the pegs moved freely
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in and out and told that they would be asked to move them in three
ways: first, with the right hand across to the right hand side, then
back with the left and, finally, back to the right again using both
hands. They then practised by moving the top row across with the right
hand and back with the left. Last instructions were, "Now I want

gou to be as fast as you can. Remember to use your right hand only
and sove one peg at a time. Steady the board with the other hand if

you wish,®

The simple reaction~-time situation was kept until last, to allow
the maximum time for settling and so that it followed a series of tasks
which it had been possible to deal with without stress. It was assumed
that this test would be the most sensitive to any sort of distraction,
so the earlier part of the battery provided a standard preparation for
it. The subject was encouraged toc press the button to become accustomed
to the pressure needed to keep 1t depressed. 4 series of introductory
responses was then tried to ensure that everything was understood.

They were told that they would need to respond twenty times to the light,
each time as quickly as possible, "Sometimes the light will appear
after a very short time, sometimes after what seems a long waii. These
wlill be all mixed up, so you will not know whether it is going to

appear at once or later. BDe prepared, so you don't get caught unawares

and let go just as quickly as you possibly can,”

st the end of the test session, it was explained to subjeets
that they would be asked to do the tests again after a period, but
no indication was given as to whether their performance had been good

or bad,
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V. Nature of the vample
Jata were collected in two phases; the first phase involved

testing a group of 44 patients together with a group of 34 pormal
subjects derived from the staff of the hospital. On the basis of

these results mean values for the groups were established, and for

the purpose of statisticel procedures, tranaformed R,T. scores were
obtained so that their distribution would approximate to normal.
Furthermore, a comparison was made at this stage between R.T. changes
and the psychiatric opinion of change in mental state. Having

achieved criteria of maximum agreement between R,T. changes and
psychiatric opinion, & further 56 patients were tested in the second
phase as a cross-validation group to find whether the eriteria originally

adopted would be confirmed,

Because of this procedure, it ias possible to consider the R.T.
performance of eadh of these groups separately and then together, though
peg-board and handwriting will be considered for the whole group as no
cross-validation was attempted. Finally, while it was not possible to
make any dlagnostic sub-divisions with only 4k patients, by taking the
total group of 100 patients a number of groups could be examined and
conpared with other reported work. This latter procedure aimed at
establishing whether the present procedure compares with work carried
out in a more rigidly-experimental setting, and, if so, at throwing
fresh light on the use of psychomotor testa among clinical groups and

in situations not previously reported.
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Details of age and sex distributions are given in Table 2.2,
of Phase I and Phse 1I subjects:

NORMALS © PATIENTS
T Sex Age "Sex
Under 1 40+ | ¥ 1 F [Under ; 4O+ | B o F|
40 40
Phse I 22 12 {17 w7hir 1 27 22 § 22
Phase II 7 ¢ 16 1125 3 | 20 | 36
TOTAL 29 12 |23 18§ 42 58 L2 1 58
Table 2.2 ~ Age and Sex Distributions for the Sample.

Table 2.2 shows that among patients there wers mores women than
men, and zmore older people than younger pecple, The sex ratio arose
not only from the general finding of a higher rate of admissions among
women, but also the ward in question had more female bads than male
beds, 4mong the normal group, there happened to be a slightly higher
availability of male nurses than females at the itime of testing, and
since most of the group was in training, their ages were lower than
in the patient group, It was therefore important to take account of

such differences in anslysing results.

The above breskdown by age and sex was carried out in the light
of strong evidence of a sex difference on psychomotor tests (e.g. Bellis
1933, Geblewicsowa, 1963), King (1954) also found a sex factor with
males faster than females but described it as minimal, Hall and Strids

(1954) found a highly significant sex difference among their normal
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subjects which was less pronounced in the clinical population, In

odd contrast, Dillon (1961) reviewing a number of studies including
King's work concluded that male patients were faster than females before

and during treatment, but there was no difference after.

ige has also been reported to bs a significant factor since
Rellis (1933) found optimal R.T. in early adulthood with & steady decline
thereafter. For example, Hall and Stride (1954) coneluded that “age
is the most important faotor accounting for the variation bstween groups.™
King (1954) alsc states "an age factor was clearly manifested", with
the older subjects performing less efficiently than younger onss. In
Léonard's (1953) study on the effect of age in relation to sensorimotor
skills., Ho has made the important distinotion on a serial R,T. task
between decision time and movement time and found that it is the
former which is most significantly affected by age. Singleton (1954)
studied mbjects right through the adult age-range and found that the
fall-off due to age was gradual on decision time but quite abrupt between
50 and 60 on movement time. In this atudy, patients were therefore divid-
ed into those less than 4O and 40 plus, in conformity with the work
of Hall and Stride, but consideration has alao been given to the over
60 group in relation to “ingleton's findings. The whole relationship
between age and R.T. has been reviewed by Zelford (1959).

More equivocal is the importance of intelligence., Early opinion

apyears to be that within the normal range the effect on reaction time
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is negligible. (Henmon and Wells 191k., Lemmon 1927). Knehr

(1954) questioned whether the findings of Rodnick and Shakow

(1940 might be the result of failing to hold intelligence constant,
but Tizard and Venables (1956) substantiated the earlier work by
repeating it and including a group of high-grade defectives. Their
conclusion was that intelligence is not an important factor since
the defectives produced near-normal performances. kiore recently
(Hermelin and Venables 1964) it has been shown that at a greater
level of defect, with imbeciles (mean I.{. 43.6) and mongols

{mean I.i. 58.6) a significantly slower R.T, is apparent.

Since this study was initiated, Shakow (1963) has written

that "Reaction time does not seem to be highly correlated with in-
telligencs. In our torgester studles we repeatedly obtained
correlation cosfficients of about .30 between reaction times
and I.y. When co-operation was parcelled-out these correla=
tions fell to about zerc. In one study the correlation bé-
tween set index and Progressive Matrices was only +26."

In order to shed some light on the importance of intellsctual
level on a clinical population, the sample has been divided accord-
ing to their performance on the Liill Hill Vocabulary Scale (MHoVe )
This test is used routinely in the hospital, together with Raven's
Progressive liatrices, in order to assess verbal ability and the
capacity for clear thinking respectively. In view of the wide
range of diseases being studied and the inclusion of some organie
states, the M.H.V. level was preferred since there is relatively
1ittle decline in performance with either age or clinical state.
Using k,H.V. Grades, therefore, divides the group in terms of their

best intellectual level and minimises any effects due to mental
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state which would have clouded interpretation.

The breakdown, seen in Table 2.3 involves only four grades,
as no Grade V person happened to be included - this was quite
fortuitous, ‘The distribution smong patients is skewed to the upper
gredes, as the group tesied was largely fee-paying; the normal
grouy is skewed the same way because they consisted of nurses and

professional colleagues.

SUBJECTS NORMALS PATIENTS
K.HeVe GRADE I II IIT |Iv | I | II JII |IV
Phase I 8 8 17 115 131211 5
rhase 1l 1 4 2 ol 8 13131} &
TOTAL 2 12 19 1113 26 152 | 9
Expected Frequezcies {2) | (8) | (21) |(8)}(5; (20) (50)]@0)
in Normal Distribution

Table 2.3 = Distribution of samples on Mill Hill
Vocabulary Grades,

It will ba seen from Fig. 2.2 that, although there was no
deliberate attempt to match the groups for verbal levej,they are
in fact not significantly different in distribution, (X2 = 3.36).
ittempts at dlagnostic sub~divisions can never be satiafactory as
long as the present terminology is in use, However, by working
alongside psychiatrists, it proved necessary to use the conventional
terms of reference, The diagnoses apylied to these 100 patients
are perhaps a little more reliable than many, since nearly all

were reassessed in connection with a separate piece of research.
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The categories used are based on those adopted for
hospital records, with some combination of groups tu achieve &

meaningful number in each group. {(see Table 2t}

Categor Diasgnosis XN
31 3chigzophrenia ! 23
33 ¥anic-depressive dspression 27
35 Involutionel Melancholia
3l Manic~depressive hypomania 9
36 Senile and pre~senile paychosis
38 Epilepsy
&7 Head Injury and Sequelae 8
49 Encephalitis and Meningitis
50 Parkinson's Disease
37 #looholism 9
49 Anxiety zeaction
41 Hysterical Reaction
42 Obsessive~Compulsive teaction 1
L3 Neurotie Depression
bty Psychosomatic
45 Other Pasychoneurotics
L6 Psychopaths and Immature Personality 10

» (character disorder)
- 100

Tgble 2.4 - Diagnostic groupings.

The groupings indicated place all “endogenous™ ¢ _.pressive
states together (33 and 35), all orgenic states together (36, 38,
47, 49, 50} and all neurotic reactions together (40~45)+ This
provides seven diagnostic groups, which, while not entirely satis-

factory, do go together fairly meaningfully.
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It is, however, important to adopt the conventions of
communication unless research is specifieally aimed at improving

these conventions.

This mein study was conducted while working in an acute
psychiatric unit, where paychiatric colleagues were busy and changes
in personnel were frequent, Consequently, any attempt to impose
sophistiocated rating techniques as criterion measures would have
been doomed to failure. In sidition, while ratings ecould have been
derived for one or another diagnostic group, there is no technique
svaileble which will offer equivalent assessments of improvement
for all types of acute psychiatriec patients. *Improvement" in
the depressed patient is very different from improvement in the
epileptic or the schizophrenic. iven to ask simply for an opinion
on whether improvement had occurred occasioned difficulty at times

since this can occur selectively or intermittently.

While such & orude measure of change has been used to validate
psychomotor results, ‘the very crudity was inherent in the situation.
It is because little better was available that this work has been
undertsken. The possibility of a more sophisiticated rating-
scale was considered, but it would have defeated its own object.

If it had been brief encugh for the doctor to use routinely, it
would have not hed the scops to cope with all diagnoses. If one
had been devised to cope with svery eventuality, it would have
been far too cumbersome.

Following this main atudy, a spaller one was conducted in
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which rating technigues have been used with the psychomotor
battery. For this purpose it was necessary to select only one
diasgnostic category so that ratings could be meaningfully compared.
The results of this more detailed analysis are reported in Chapter
7o

After each patient had been tested on thres occasions, the
psychiatrist was asked to rate the patlent over the period in
question, as having shown "Marked Improvement", “some improvement®

or "no improvement."

\4 category of "Ragoversd" was rejected, as it demanded too
much confidence over prognosis; and a category of"Worse'was
similarly avoided since the psychiatrist responsible could be ex-

pected to meke such a judgement less readily than the others/,

Altogether, eight psychiatrists were involved in making
decisions, so the degree of agreement with paychomotor findings
may well be influenced by the relative optimism and pessimism of

these Jjudges.

It will be clear that while "No improvement" and “larked
improvement" categories would be straight-forward, the middle
category could be expected to .rovide au area of uncertainty and
to be handled differently by the eight psychiatrists involved.

It proved impossible to carry out an inter-psychiatrist comparison,
howsver, since several were called upon to make only very few

Judgements.,



-41e =

It should be noted that contamination between psychological
results and psychistric ratings was sliminated, 4t the time of
naking the clinical rating, neither the psychiatrist nor the
psychologist knew what level of change was indicated on the
paychomotor tasks., JAnalysis of variance on the transiormed aimple
R.T. data was carried out to provide a psychomotor rating long after

the c¢liniocal assessment,
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CHAPTER 3.
RESULTS WITH 100 ACUTE PSYCHIATRIC PATIENTS.

I. Hendwriting.
It was postulated in Chapter I that changes in the size of

handwmriting would be related to mood changes in accordance with the
statements of Roman (1961). Thus, among the groups examined, differences
should be detscted especially with depressed and hypomanic patients.
However, one of the known side-effects of some anti-psychotic drugs is
the appearance of micrographia so this effect must also be taken into
account., (Ses Fig. 3.1). Since the main group of patients has not

been carefully assessed for the presence of extra-pyramidal symptoms,

no attempt will be made here to discriminate between these factors.

The problem will be separately examined in Chapter 5.

In considering the appropriate measure of handwriting, the
possibilities of using height, length or speed had to be reviewed,
Preliminary observation favoured the use of length as the most commonly
and consistently changing feature. The appropriateness of this choice
has since been confirmed in the work of legge, Steinberg and Summerfield
(1964). In assessing the effects of nitrous oxide on handwriting they
exanined the value of six different measures and eonocluded that, in
terms of test-reteat reliability, easse of measurement, and sensitivity,

length was to be preferred.

The measurement of "United States of America" was, therefore,
in terms of overall length, which probably reflects expansivenmeszs.

It was the length of loops also which was measured rather than height,
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though from time-to-time records were obtained showing a change
in height with little change in length.

Normal =ize of handwriting on the first occasion was compared
with each of the diagnostic groups in turn (Table 3.4). Signifi-
cance was achieved only with the group of psychopaths who produced
significantly smaller loops (t® 2,24 3 P .05): epproaching
significance was the inoreased size of writing "United States of

America" by hypomanies, but the group was rather small (t = 1.66).

Changes in size of handwriting (Table 3.) from the firat
occasion to the last were significant with the depreasives whose
loops becaue larger (t = 2.4 : P (.05) and the organics whose
loops became smaller (perhaps better controlled) (t = 2.5 3 P.05).
Again the change in hypomanics' performance was almost significant
(% = 1.77) with writing becoming smaller, but made dubious by the

small sample (see, for example, Fig. 3.2).

The changes are of interest since they are in sharp eontrast
to the marked consistency in size of writing for normals on each
ocoasion (see Table 3.4 and Fige. 3.3). The findings lend aupport
to the initial hypothesis that mood changes are reflected in size
of handwriting, the depressive writing smaller and the hypomanic

larger than when well.
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Group Mean No, of Log Mean length of U,S.A, Soma.z.
in 2 ins.
1t |2zna |3xd | lex |20 | 2xd
Scc, | og8s | 0SS 2gos | 28C. 288
Normals 10.85 | 10,90 | 10.59 8.26 | Be2h 8.28
Depressives | 13,29 | 12,00 | 11.71 8.45 | 8.62 8.86
Hypomanics | 12.88 | 11.40 | 12.00 9.65 | 8493 8.61
Psychopaths | 14.20 | 13.30 | 12,80 8.56 | 8.40 8.69
Schiso- 11,73 | 1273 | 12.95 8.63 | 8.37 | 8.67
phrenics
Organics 10.13 | 11.25 | 10,50 9.54 | 8.98 9456
Neurotics 12.45 | 13.45 | 11.91 8,26 | 8.06 8.25
Alcoholics 9.1 8.77 8.33 9.90 | 9.36 9.27
Tabl - Sige of handwriting for each group on each

oceasion of testing.

The 0X0X test, intended to assess speed of handwriting, also

appeared to demonstrate differences between normals and patients and

between sub-groups ol patients.

These results must be taken with

caution however, since other influences were also at work whioh have

not hesn fully controlled. Yor example, some of the sub-groups in-

cluded & high proportion of older people. ¥ig. 3.4 must only be in-

terpreted as suggestive, and taken in conjunction with findings on

simple K.T. which will be outlined later in the chapter.

Fige 3.4 indicates & steady high performancs with normals to-

gether with a significant improvement among the dspressives from a very
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poor level (t = 2444 : P (,05). It would appear that the change
reflected the reduction of retardetion smong the depressive group.
All the other groups performed significantly worse than the normal
group, and did not achieve such a marked improvement in speed with
treatment, although the psychopaths were only a little worse than
the normals on the first occasion of testing. The relative deficits
are indicated by the t values in Tables 3.5 and 3.6.

Group Mean OXOX Comparison with Normals
in 15 sscs
t P

Normals 30.85 - -
Depressives 21,08 6.67 £ +001
Hypomanics 25,55 3456 £+001
Psychopaths 27.30 2443 2405
Sehigophrenics 25.22 L2 - K001
Organics 19,00 763 <001
Neurotics 21,15 6434 ¢ «001
Alcoholics 24440 529 {+001 !

Table 5.5 - 0XOX test performance by each dlagnostic
group on the first occcasion, compared with
normals.

II1. Peg-board
Peg~board results have not been examined in detail with re-

lation to the independent variables, of age and sex so Fig. 3.5 showing

the relative performance of normals and the sub-groups of patients
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should be interpreted with ocsution fur the same reassona as the OXOX
test, The only really clesarcut finding is that the normals were
upiformly faster than all patient groups (see Table 3.6), but the
reasons for this are not apparent. Some light on this comes from &
more detailed study of individual cases reported in Chapter 4, and the
special implications of drug side-effects. It is clear, however, that

depressives speed up with improved clinical stats (t = 7.94 : F o001),

The poor level of peg-boaerd performance by patients may be
taken to reflect a genuine clinical defioit, since the poasibility
of slowing due to drug-effects is specifically excluded later in this

Gha{’taro
Group llean Speed in Gomparisonas with Normals
Pogs per sec.
t P
Normals 0.8, - -
Depresaives 0.64 7«94 £ 001
I‘Wpowicﬂ 0065 6056 < »001
Paychopaths 0,78 2.32 < 05
schizophrenics 0.71 642 £ 001
Urganios 0.59 771 ¢ +001
Neurotics 0,74 4406 £.001
4leoholics 0373 ol < +001

Table. 3,6 - Peg-board performance by each diagnostiec
group on the first occasion, compared with
normals,
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Peg-board performance is best compared with Hetherington's
(1954) work since the same peg-board was used, and he too was study-
ing changes in response to treatment. He compared the trends of 10
normals with 20 depressives over four occasions, the latter being

treated with EQG.TI

He found a slight, non-significant improvement with his normal
group, while the depressives speeded up significantly with treatment.
His data are compared with the present study in Fige 3. 6. Yhere i3
striking agreement for both normals and depressives both in directional
trends and in absolute levels of performancs, (a time of 140 secs. 1s
equivalent to a rate of 0.9 pegs per second; 180 sees. = .07 pegs per

sec.)

III. Simple Keaction Time
Results in the R.T. situation have received a more detailed

study than the other parts of the battery. This is in part because
R.T. levels proved to be the best single part of the battery for
making inferences about mental state., In addition, the number of

yariables one could analyse was greater.

By the end of three test seasions, each subject had made 60

responses, twelve to each preparatory interval.

The eollection of date was organised in advance to facilitate
the epplication of analysis of variance to the results. However,
before this could bs done, a transformation of scores was worked out,

based on results collected in Phase e
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e Transformation of Scores

The distributions of raw scores for patlents and normals were
plotted separately (Fig. 3.7). It will be seen that these distribu-
tions are skewed and that the patients performed slower than the
normals. A logarithmic transformation based on a median R.T. of 260
msecs. was sdopted, The caloulation to obtain transformed scores

became ¥ = 100 (loglo 26 - log,, x).

Such a tranaformation not only makes it possible to apply
statistical techniques which assume a normal disiribution of scores:
jt also makes 1t unnscessary to introduce an arbitrary cut~off point
to exclude abnormelly long R.T.s. Brooks and Weaver (1962} found
it necessary to exclude all resctions longer than one second. Using
raw data this is necessary to aveid artificially lengthening mean
values. But such an arbitrary decision does detract from results,
where it is the lengthened R.T, which is being studied., A previous
attempt to apply an analysis of variance approsch to data of this type
was reported by Jentsch (1958) but he made a rather inadequate attempt
to overcome the problem of a skewed distribution., He simply acoepted
that his distribution of scores for schigophrenics deviated from the
normal distribution and settled for a more rigorous significance level
for Fo In the present study care has been taken to establish that
through trsnsforming the scores as describsd above, the assumptions

of parametric statistiocs are legitimate.

This transformation is perhaps also justifiable paychologicelly
in that absoluts differences among long R.T.s seem intuitively to be

of less significence than differences between short R.T.s .



% F
20+

185
164

14 4 x X x———— NORMALS (N=34)
12 4 / &——o PATIENTS (N=40)

10 4

~
1
O~

e
.
by

-

‘ T T T T T T | 1
0 100 200 300 400 500 600 700 800 800 1000
R.T. (msecs)
FIG.3.7 RAW SCORE FREQUENCIES FOR PATIENTS AND NORMALS
ON R.T




- L4b w
Darrow (1937) has observed that paychoigical events are seldom
linearly related to physiological effects. BPiological systems tend

to obay logarithmic laws.

The distribution of log. transformed scores is shown for

patients in ¥ig. 3.8 ard for normals in *ig, 3.9.

+n analysis of variance was carried out on each subject's
results at this stage. ZThe sources of variance for this purpose
weres
(1) W =~ “waiting" - the five preparatory intervals
(1, 2, 4, 8 and 16 secs.).

(2) P « “progress®, being the changes through three
occasions of testing.

(3) "groups® - the sub-division of each block of 20
responses into fives, so that the possibility of
within-trial learning or fatigue could be dedected.

Unly three patients and four normals showed signiilcant changes

within trials (G, so for the purpose of analyses of the groups, this

source of variance was discarded as unimportant,

(B) Classifioation of iate
To obtain the maximum information from the simple R.T. results,

they have been organised in several ways. Criteria for identifying
improvement were obtained from Phase I subjects and the criteria

were validated with Fhase II subjects. Results for the entire group
of 100 patients and 41 normals were examined individually to establish

how relisble simple R.T. scores might be in the individual case.
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The series of 100 patients irrespective of diasgnostic
category made it impossible at the same time to conform to a design
involving equal numbers in each group. ”onethelesa, it was possible
to identify 11 disgnostic groups with at least 7 patients per group.
The functional psychoses were suifficiently represented for a dis-
tinction between males and females to be méde, as well as aeparating‘
out the parenoid schizophrenic from non-perancid schisophrenic.

The eleven groups were as follows:

1. Parsnoid schizophrenia

24 Non-paranoid schizophrenia -~ male

3 Non=-paranoid schizophrenia - female

Yo Manic-depressive depression - male

5e Manio-depressive depression - female

6. Manic-depressive hypomania

7 Involutional melancholia

5. Alcoholism

Se Undifferentiated neurotic reactions

10, Immature personality and character disorders
{ 'paychopaths’)

11, Organic states (3 epilepsy, 2 .luntington's chores,
1 diaseminated sclerosis, 1 head injury).

By this grouping, 77+ of the total sample is included in the
analysis, and this is essentially the sere grcup s those described

above.,
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With the normal group, the 18 females were matched with 18
males for age, by the exclusion of 5 male subjects. By dividing
the groups into older and younger with a cut-off at 30 years,
enalysis of veriance was possible to assess the relative influence
of age and sex.

A similar procedure was adopted with the patient growp, in
which 43 males were matched with 43 females, and using an age cui-.

off point of Lk years.

A three-way analysis design was used (Winer, 1962, p. 338) and
the results are summarised below, Table 3.7 shows the combined
results of two analyses of data from normal sub,jectg.

(1) Age x Sex x Preparatory Intervals

(i1) Age x Sex x Progress

It is olear that age has not contributed significantly in
its own right to these results but sex is important, with the
males ferforming faster than the females. Among the dependent
variables, there is no significant change in performance from
one occasion to ihe next, but the effect of various preparatory
intervals is striking. The effect is largely that of the
very short P.I.s which result in longer R.T.s. The trend is

represented graphically in Fige. 3.10.

The data for patients were analysed in the same way as for

normals, but in addition a further analysis tock account of the diagnostio
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subdivisions described above.
age and ssx are contained in Table 3.8

(1)

(ii) age x wex x Frogress

Age x Sex x Preparatory intervals

The results analysed im terms of

Between Groups l Se0eSs DuF.f Kean SquaroJ ¥a P.

Age (i 5589, 1] 5,89 027} N.S}
(11 92,75 1 9,753

Sex ‘ (i 133,71 1§{133,716 6.13 <.05
(31 222,85 1| 222,859

hige x Sex (1 13,03 1} 13,039 0.59] N.S
(11 21,802 1| 21,802

Within groups effect (i) 3,900,908 179 | 21,792
(14} 3,799,144 107 ] 35,505

Within Groups

Preparatory Intervals (13 328,508 4§ 82,126 18,09} <.001

P.I. x nge (i 2,50% & 626 0.13] H.S

Pole x Sex (1) 8,179 4| 2,043 0.55] N.s

Pols x ige x Sex (1) 2,015 4 503 O.11f N.S

Residual (4F 739,745 | 163 4,538

Total (L) 1,345,300 179

Progress (i1) 34,151, 2 17,076 1ok N.S

Progress x Age (it 630 2 315 0.02] N,S

Progress x Sex (11 3,268 2§ 1,63, 0.24§ N.S

Progress x aAge x Sex (ii) 19,9 2 ’9.978 0.87 N.S

Residual (11) 1,135,2350 99 {11,467

Total (i1)] 1,599,672 107

Iable 3.7 = Analyses of Variance on R.,T. dats from
normal subjects (N = 36).
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Between Groups 3,0,S.]|D.F.| Kean uquares ¥ P
Age (1) 8,194 1 8,19L
(11)] 13,655 1| 13,655 0,06 | N.s.
Sex (1)} 396,235| 1 | 396,235
(11)] 660,390} 1 | 660,390 3.3 | N.s.
ige x Sex (1) 218,046 1 | 228,046
(11)] 363,414 1 | 363,414 1.72 | N.S.
Within groups effect (i) 54,284,252 429 | 126,536
(14) 153,375,553 {257 | 207,686
Within Groups
Preparatory Intervals (i)| 1,638,046| 4 | 409,511 29.97 | <.001
P.I. x Age (1) 16,11 & 4,028 0.29 | N.S.
P.I. x Sex (1) 8,408 &4 2,102 0.15 N.S.
P.I. x 3ex x Age (1) 8,079 & 2,020 Colk M. 2
Residual (1)] 5,641,632|413 | 13,660
Total (1) 113,166,172 {429
Progress (34)] 1,166,396] 2 | 583,198 13.36 | <.001
Progress x ige (31) 51,567 2 25,763 0.59 N.S.
Progress x Bex (ii)] 178,961 2 | 89,480 2.05 | N.S.
Progress x age x Sex (ii) 2,u481 2 1,224 0.02 | N.S.
Residual (1i) [10,862,777|249 | 43,625
Total (144) 22,284;255 257

Table 3,8 - Analyses of Variance on R.T. data from patients (N=86).
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It is to be noted that the relative influence of sex is less
with the patients than with the normals to the point that F does not
quite reach significance. Preparatory intervals are of importance as
with the normals but with an even greater difference between short and
long PeI.a (see Fig., 3.10) There is also a slowing with the 16
second P,I, among patients as a whole of the type that has bsen reported
for schizophrenics (Lahn, fosenthal and Shakow (1963) ) and related

to their inability to maintain an sppropriate set.

The major difference between the analyses for normals and
patients is found ih the Progress effect. ¥hereas with normals the
results on repeated testing did not differ significantly, among the
patients there is a highly significant trend towards limprovement on
each oocasion. The mean levels for each occasion for patients and

normals are shown in Table 3.9,

Ocoasions
1 2 3
Patients (N = 77) 301.8 260.5 | 27h.7
Normals (N = 36) 260,.8 26044 260,2

Table 3.9 ~ Cnanges in R.T. levels for
patients and normals on thres
occasions of testing.
This change from occasion to occasion is in line with the initial

hypothesis that improvement in clinlcal state would be reliably measured
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by levels of simple R.T. Two factors have to be examined more
carefully in considering the importance of this trend:
(1) the fact that only some patients improved clinically
while others failed to improve - the extent to which a
relationship exists and their clinical status will be
examined in the next section of this chapter;
(ii) the influence of diagnosis. One might expect different
trends among different diagnostic groups. This will now be
considered in the light of a further analysis of variance

(see Table 3.10).

Betwesn Groups Se0e8 D.FJ Kean ¥ P
Squares
Diasgnosis 422,352 10} 42,235}) 0.90}] N.S.

Within group effects | 53,708,937 1,154 | 46,541

ikithin Grou;é 8
Preparatory Intervals 530,367 4} 132,591 | 66443 | <.001
Progress 356,722 2] 178,361 | 69.36 | <001
P.I. X P 12,6’-‘-8 8 1,581 [ 0.79 N'S.
Pele D 29.894 130 71.-7 0037 RS,
PooxD 155,761 20 7,768 1 3.90 ] <.001
P,I, xP x D 29,026 80 362] 0.18] N.s.
Residual 1,995,863 | 1,000
Total 5,442,665 ] 1,154

Table 3,10 - inalysis of Variance on R.T. data from patients
subdivided into diagnostic categories.



The most important observation is that diagnosis is not a
signifieant source of variance in itself, nor is the interaction
between preparatory intervals and dlagnosis, oSuch an obaervation
is entirely consistent with King's observation (1961) that “measures
of some of the simplest psychomotor functions may serve as sn index
of what might be called total organian integrity or effgctiveness."
Tt does, on the other hend, call into question the value of meking
interpretations about the nature of specific deficits in one or
another diagnostio category. The implication of these findings ia
that if one samples the performance of psychiatrie patients widely
enough, a defieit of simple psychomotor funectioning is found, and
the nature of the deficit is indistinguishable from one group to
another. Such an assertion may appear to contradict the assertions
of Shekow, that a deficit specific to schizophrenics can be detected
using R.T. measures. However, it is to be noted that Rodnick and
Shakow (1940) first drew attention to the cross-over phenomenon
among chronic schisophrenics when comparing regular with irregular
P.I.s These findings, though questloned by inehr (1954}, have been

confirmed by Tizard and Venables (1956).

while in this study, reguler ©,I.s have not been used, it is
possible +o compare the irregular warning situation, since the
selection of F,I.s of 1,2,4, & and 16 seconds was largely determined

by their work.
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¥ige 3411 shows the levels of response at different ©.I.s,
found by “odnick and “hakow (1940), “isard and Venables (1956), and

in this study.

It is apparent that the mormal subjects in all three studies
perform at much the same level with r,I.!s of 4 seconds and longer,
while the shorter P,I.s produce longer R.,T., <‘he absolute level of
performance is slower in this study; this could be related to the
nature of the stimulus and because the 25 sec. interval used in the

other studies was not included here.

With patient groups, the absolute level is governed both by
the severity of the disorder and the fact that the early studies have
been with chronic patients, The better level of performance of the
early schizophrenic is in accordance with the findings of Huston and
Senf (1952) end &shn and Rosenthal (1965). The shapes of the curves
for both patients and pormals are very closely similar to those of

Rodnick and chekow.

The curve for acute schizophrenics reported by Zahn and
Rosenthal (1965, shows the same features as in this study with the
éxception that the mean levels for each I, are around 150 msecs.
slower in this study. This difference clearly results from

(a) the use of a visual stimulus rather than an auditory one

(b} the inclusion of both male and female subjects - Lahn and
Rosenthal's subjects were all male

{c) all the patients were scutely ill and recently admitted,

whereas uahn and Rosenthal "felt that many S's in the
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schizophrenic group were in partial or even complete

remission at the time of testing.”

King's (1954) major contribution includes distribution curves
of R.T. raw scores for the various sub-groups under dlscussion.
allowing that his stimulus was an auditory signal, whereas the
stimulus in this work was visual, results are remarkably similar for

noruals {¥ig, 3.12}.

The performance of this group of 100 patlents has been
compared with King's schizophrenic group, end with a similsr group of

chronie patients reported by 3rocks and eaver (1962), (Fig. 3.13}.

Th: distribution of raw scores is much more platykurtic for
all these groups: it is again evident that a psychomotof deficit
is found in the generality of diegnoses, 3Such a distribution emphasises
the need for & transformation of scores befors using analysis of
variance as & statistical tool (a precaution apperently omitted in the

brooks and iweaver study).

One significant interaction with diagnosis does emerge, and
that relates to progress. Some diagnostic groups behave difierently
from others in terms of the rate of change of level of performance.
These differences are represented graphically in Fig. 3.14 {(the

functional psychotic groups) and Fig. 3.15 (the other diagnostic

groups).
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The trend for most of the patient sub-groups was a steady
improvement through the three occasions of testing. This is
consistent with the clinically-observed improvement which takes
place in most acute psychlatric patients over a 6-week time span
following admission., It is of interest to note where other trends
are apparent. A more striking improvement during the first interval
of time 1s seen with the acute female schizophrenics (non~paranoid)
and the acute neurotic patients. The greatest therapeutic benefit
appears to occur within three weeks. The neurotlc group then
progresses to a level close to mormal, while the schizophrenic
group remains sigpificantly worse than all the other groups except
the organics. The organic group shows an initial marked deficit
and although some improvement is achieved, residual impairment
remains. This too is consistent with clinical experience. The
group is %oc smell and heterogeneous to make generalisations beyond

this,

The only other group which stands out is the alcoholic group.
It is clear thut psychomotor testing is an inappropriate means of
measuring whatever changes take place in such a group. Their overall
level is indistinguishable from normel - indeed it is faster than
the normative group on the first ocecasion, but éince they are a&ll
males this is as one would expect. This is the only group to do
worse on subsequent occasions of testing and motivation is probably

the explanation for this.
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Phase 1 géndingg_- Individual Reliabiligz

From the variety of measures that might have been used, the

lovel of significance of the F ratio of progress (Fp) was adopted

as a way of determining how much variance was related to progress

on three separate vccasionai This mezsure was derived from the

analysis of variance carried out on each subject's R,T, results.

Varience ratios were obtained relating to preparatory iniervals, groups

of responses within each test session, and “progress®, being the changes

occurring through the three occasions oi testing. 4 high Fp value in-

dicates that & large change has occurred between ocoasions of testing,

but three difficulties arise 1f one uses this measure in isoclation:

(1)

wometlues changes took place only in speed of response to short
P.les. This could result in a significant varlance ratio for
preparatory intervals (Fw) yet a relatively low Fp value, Yet,
as will be shown later, this type of change is a most important
one clinically.

ifigh Fp values can indicate a marked decline as well as a marked
improvement in performasnce, 1t is, therefore, necessary to ensure
that the direotion of change is noted when relating it to a
c¢linical assessment.

The initial level of R.T. is important in considering the ¥Fp
value, There is a difference between the person who moves from
“bad" to "good" and the one who moves from “good® to "better"®,
though the Fy values may be the same,

Iwo separate parameters were therefore used to identify those who could

be rated as “improved®

{a} the Fp value
(v) the mean R.T, score on the first ooccasion of testing.
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The following objective procedure has, therefore, been

adopted on the assumption that sex is an important variable, as

was shown in Table 3.7.

Patients were divided intoc thres groupst

those olinically rated as "no improvement®, "“some improvement® and

“marked improvement®. Each patient's results wers than scrutinised

in relation to the Fp retio (progress) and the mean log. score on

the first occasion of teating, and by inspection oriteria were set uwp

as follows:

(a) Fp <« 2.5 taken to refleot "no improvement"

(This happens to correspond to a 5% significance level).

F_ from 2.5 to .25 taken to reflect "89M8,  improvement",
&76.25 taken to reflesct “marked improvement",

(v) Patients were only assumed to show improvement if the

initial mean R.T. score was poor - specifically, for males

& mean R,T., of 275 meecs., for femsles 250 mseocs.

Table 3.11 shows what happens when the Fj, value is taken,

but no account is taken of the initial mean R,T, for each subject.

 Simple R.T. (R, level)
Doctors' Rating :
Nil Some Marked
*Nil® 12 (14) 0 (11) 2 (9) | wl34)
*Some' 2 4 5 11
Vg ried? i 5 13 19
15 9 20 NN

Table‘ 3ell ~ Comparison of Psychiatrists' and R.T.

ratings using only Ep

values (Normels in
brackets).
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Using criteria which take no aoccount of initial performance,
20 of the normal subjects are "misclassified", Table 3.12 shows
what happens if one combines information about initial performance

with the Fp value.

3imple R,T. (¥p and Mean R.T.)
~ Doctors' Rating

Nil Some Marked
N4l 12 (25)] 0 (3) 2 (6) |1 (34)
'Some' 3 b 4 b
'Marked' 3 L 12 19

18 8 18 L4l

Table 2,12 = Compariason of ¥Ysychiatrists' and R.T.
ratings using both criteris
(Normals in brackets)

Little difference is seen in the patients' distribution, but
it does result in a better classification of normals, with only 9
now ap.arently showing improvement. Comparing 'Improved' with

'Not Improved' categoriea, 82% of patients are correctly claasified.

Good's (1950) ixact Test was cerried out on this distribution,
showing that there is a significant assoclation between R.T. changes
and what the psychiatrist says about mental state. (P Z.05).
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This association is somewhat artificial, however, since the
eriteria were retrospectively determined to provide the best possaible
agreement with the clinical rating. To determine whether this
measure has any real value, a crosa~validating group had to be ob-

tained,

Fhage II Findings ~ Validation of Sgoring Criteria,

with criteria of judgement determined, a further group of 56
patients was teated, and a small group of 7 normals, The purpose of
this was partly to provide validation for a procedure which had an
empirieal basis, and pertly to enlarge the sample to the point where
a dilagnostic breakdown would be possible, The patient group waa
drawn from the same admission unit; Tebles 2.2 and 2.5 show & strong
similarity between the Phaeel and Fhase II groups in terms of age,

sex, and M,H.V. level.

Table 3,13 shows the efficiency of the pre-determined oriteria

on this second-group of 56 patients.
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Dootors Simple ReTe Fp and Mezn RéT.)
Rating Nil . Some Narked
"Ni1Y 8 (6) o (0) 1(1)}) 9(n)
' Some' 11 1 J &k
' Marked' 6 1 19 26
25 2 29 56

Tahle 3.13 - Comparison of Psychiatrists® and R. T,

rating on the crosa-validation group.
(Normals in brackets).

The procedure is seen to continue working well with the
normal group, only 1 person being misclassified. The patient
group shows a good relationship between the two ratings. The
most important area of disagreement is found where the doctor
indicates some or marked improvement, while the R.T. rating in-
dioates mil. Seventeen patients fall into this group and clearly
this needs explanation, Inspection reveals that the discrepant

subjects were almost without exception diagnosed ae depressives

and receiving £.C.T.

No attempt has beep made to change the technique, as the
problem appears to be largely related to the one diagnoatie group.
This will be eonsidered further when diagnostic differences are
presented.

Une other psychologically significant explanation is put for-

ward for patients being rated differently by psychiatrist and R.T.
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It is likely that the R.T. is sometimes more sensitive to change
then & clinical view (this will be seen in Chapter 4). Hall and
Stride (1954) formed the same impression, stating that "this
relationshiy trend was not apperent in all cases, improvement in
R.T.'s sometimes seeming to precede overall clinical improvement,
and conversely, lengthening of R.T.'s sometimes preceded clinical
deterioration.® The 10 patients rated "liarked Improvement® on

R,T., but only “Some" or "Nil" by the psychiatrist could be of this

type .

Since the eriteria adopted wii- the first phase have worked
at least as well with the second phase, it is now possible to take
the whole group of 100 patients and 41 normals to see what relation-

ship exists between ratings. This is shown in Table 3.lh.

Simple R.T. Fp and Log. Mean
Doctors' Rating
Nil Some Marked
'Ni1! 21(31) 0(3) 2(7) 23(41)
* Some" 15 5 12 p32
Marked’ 9 6 30 L5
45 1 NN Foo

Table 3,14 - Comparison of psychiatrist's and R.T,
ratings for the whole groups. (Normals
in brackets).



76 of normals are correctly classified.

565 of patients' R.T. results coincide exactly with the r'sychia-
trist's rating; a further 18 show approximate agreement, #ith 26%
there is disagreement.

Using Good's Exact Test this was found to be a highly significant
relationship (¥ (.001).

At this stage it is appropriate to sub-divide the 100 patients
into diagnostic categories to see if the sgreements and disagreements
shown in Table 3.14 relaete to specific diagnoses. The literature would
suggest maximum concordance among the psychotics.(Wulfeck 1941,

Huston and Senf 1952, Hall and Stride 1954, King 1954).

Table 3.15 presents, for the sake of simplicity, = breakdown of
results in terms of “Improvemeni® or "No Improvement" (i.e. taking

no account of guantity of improvement),

Diagnosis [N [Dr.Nil | Or.Impr. | Nil |Impr.|jage page dis~
R, T.Nil]| R, T Impr. | Impr. |Ni1 |[agreement] agreement
sohi
;zr:zz;s 23 > 15 o 3 87 13
Hypomanics | | 1 8 0o {o 100 0
Depressivesie/| @2 15 0 {10 63 37
Organics 8 2 5 1 0 83.3 16.7
Totel
Psy chotics 67 10 43 1 13 79.1 20,9
Alooholies | 7] % 3 1 |4 by 56
Neurotics [W| 2 7 v |4 7 29
#sychopaths {¥°| 7 0 ¢ 13 70 30
Total 33] 11 10 1 |11 62 38

Table 3.15 - Psychiatric and R.T. ratings related to
diagnostic categories; and using both

eriteria (Fp + initial mean R.T.).



Table 3.15 showas:

(1) Greater agreement betwesn ratings among the psychotics
than among the other patients, suggesting that the deficit
is characteristic of paychosis,

(11) s4gbeement is complete among the hypomanics, sugeesting that
the psychomotor approach is particularly appropriate with
menic-depressives.

(1ii} In only two cases did the R.T, rating indicate improvement
where none was seen olinically., This suggests that the
criteria of improvement adopted here obviate againast false
poslitives.

(iv) Conversely, 10 depressive patients are shown as not
improving by the R.T. criteria, which have been adopted,
whereas clinically they were. Since this group consists
of two categories (manio-depressive depreasions and in-
volutional melancholias) they were inspected for differences
of precise diagnosis, but no assoclation smerged. Nelther
was there any obvious relationship suggesting that retarded
depressions were more acourately assessed than those charac-
terised by agitation.

#hat does emerge from going back to the original records is
that of the ten depressed patients misclassified, nine were
recorded as receiving E.C.T., while it is not clear about

the tenth ( a 59 year old hypochondriacally depressed lady who
almost certainly was treated with E.C.T.). Thus the failure
to detect improvement on simple R.T. where psychiatrically

improvement was evident can perhaps be related to the con~



(vi)

fusional efiects o E.C.T. Although the actual day of
treatment was carefully avoided, the side-effects last
much Jonger than this. One may conclude that when electrical
treatment is being given, simple R.T. cannot be taken as a
reliable indicator of improved psychiatric status. This
issue has been analysed in greater detail in a further
study, reported in Chepter 7.

dmong the pasychopaths, the R,T. rating did not indicate
improvement on any occasion - in some cases, in faot, their
mean level became poorer. For this small group, the test
situation seems to have provided a sample of behaviour
which is clinically meaningful, but there is nc evidence of
& paychomotor deficit whose changes can be measured,
Motivation is probably a significant source of variance in

this Eroupe.

Similarly with the aleoholics, a simple R.T. measure does
not give reliable information about change of state. The

degree of concordance is at the chance level,

The criteria for determining clinical change have deliberately

been made as rigorous as possible, and based on the assumption

that any given subject may be either a patient or normal., However,

if one knows a subjeoct is & patient, the second criterion in-

volving initial mean R.,T. can be disregarded. In the case of the

depressives, if both oriteria arve used, 63% are assessed accurately.

If, however, one makes the initial assumption that a defioit



- 65 -

exists, only the Fp level needs to be considered and accuracy

improves to a level of 74%, while the overall agreement for

psychotics improves 86.6 and disagreement to 13.4%. The break=

down for psyohotics by disgnostic categories is shown in Table 3.16

Diagnoaill N] Dr.Nil Dr.Impr. | N1l Im;pz]. %nge jage
ReToFil| R.T.Impr4 Imprd Nil| isgreement| Dis-
Agreement
Schigo= 23 5 17 o 1 95.7 Led
phrenics
Hypomanicy 9 1 8 0 0 100 0
Depress~ 27 2 19 0 6 77.8 22.2
ives
Organica 8 1 5 2 0 75 25
Total “ 67| © W | 21 7] 8.8 154

Iable 3.16 - R.T. psrformance of psychotios sompared with
clinical assessment, irrespective of initial
R.T, level

Ce

sife

While the effects ¢ drugs on psychomotor performance are

beyond question, no adequate account has yet been taken in this

atudy of the fact that many patients were receiving medication on

admission, while none of the nmormal subjects were.

It might,

therefore, be tempting to argue that any deficits detected could

be accounted for by the quantity of drugs being administered.
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(11)
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The objection can be answered in several ways.

The concordance of psychiatric and R.T, fatings indicates
that something olinically meeningful is being measured.
Patients on drugs throughout their treatment improved their
mean R.T. level if they were getting better, tut did not it
their olinical state remained unchanged. The significant
agreement of these two independent ratings argues strongly

against effects being due simply %o sedation.

%here it is possible to compare these results with published
findings, trends and mean levels are comparable. This line
of argument mekes it unlikely that these results are chance

findings with fluctuations determined by medication changea.

(1i) an analysis of the efiects of one drug ('Haloperidol),

deseribed in Chepter 5, suggests that while handwriting and
the peg-board were affected, the mean R.T, level was
affected 1ittls or not at all. This does not however,
exclude the poasibility that such drugs as barbiturates

would significantly depress performance.

It is evident from the literature referred to in Chapter 3,

that the effects of drugs on psychomotor performancy are not

clsarly defined. IMuch careful experimeuntal wort i» needed before

it will be possible to generalise.

(iv) In this study it has been assumed that, if drug effeota are

present, they are less importent than the factors under special
review. The variety, mixtures and dosage differences were ao

great that a separate study would have been necessary to do them
justice.



All that could be done was to note which patients were
recsiving drugs of any sort when first tested and which were not. 36
patients were noted to be receiving some form of medication on ad-
mission, so & matched group from the remainder has been attempted to
determine whether drug effects have made a major contribution to the
results., (The doubtful assumption is made here that those who were
not on prescribed drugs wers not taking significant quantities on

their own initiative).

Hatching was carried out by age, sex and diagnosis, It proved
possible to mateh 21 patients by these criteria, and compare their
initial performance on each of the sub-tests of the battery. All the
seven diagnostic categories were represented in this group: there
wers also representatives of all levels of clinically-asseased im-

provement. Results of this matching are presented in Table 3.17.

Tests Drug groups No~Drug t Signifi-

means group. means cance.
U.S.A.(Sue) 8093 Cls . 8,9‘9- Miae 0,002 N.S.
Loops (Size)| 13.3 10.7 1.59 N.s.
0x0x (Speed)] 25.0 21.7 1,72 N.S.
Pegas (Speed)] 0.72 per sec. G.69 por sec. [1.21 N.S.
R.T, (Speed)] 340 msecs. 370 msecs. 1.53 N.S.

(N = 21)

Table 3,17~ Comparison of matched groups at first teating,
on each psychomotor test.



From these results, it would apgyear that drug effects are,
for the purpose of this atudy, relatively unimportant., It is
probable that they are not so much absent as that they cancel
each other out. Since the iwo groups together account for nearly
half the patient population studied, it is clear that large
changes are the result of changes in mental state rather than
changes ln medication. « similar absence of drug effect has besn
noted by Stotsky (157, who found that with schizoghrenics, the
¢linical status of the patient far ocutweighed the presence or
absence of chlorpromasine, and by Zahp and Kosenthal (1965) who
compared two groups o. acute patients and found "the patients
on drugs bhad slightly but not significantly superior scores than

non~drug patients”,

It was further hypothesised that while the mean scores for
the drug and no-drug groups were indistinguishable, there might
be a greater degree of seatter in the scores of the drug group
as a result of the contrary influences at work., Standard deviations
for each group ior each test were calculated, but using Student's
t, no significant differences could be identified. This point was
examined further with & group of schizophrenics who were teated
in a later experiment, and half of whom were receiving medication.
The findings ere contained in Chapter 6.

IV. QHesults of the Feg~board Test and their Relationshiv to
gimpde Resction Time, '

The object of using a battery of tests rather than a =ingle

one 1s to obtain an adequate orossesection of informatlon about

behaviour with the minimum of reduplication.  Seashore, Buxton and
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isolated six factors from & study of twenty-oune instrumental motor
tests. Kking (1954) found that his battery was most closely identified
with three of these, visz.
(1) "the speed of single reaction" or "the speed of initiating
wovement;™
(ii) "finger, hand and forearm speed in restricted oscillatory
movement" or "speed of stereotyped wrist-arm movement";

(114) “precision® or "manual and finger dexterity.”

This chapter has so far been concerned with the first of these
Pactors as measured by simple R.T. The nature of this task, with the
movement component at a minimum, is such that it largely reflects the
speed of central processes. In this section, attention will be peid
to the peg-board with its emphasis on peripheral motor activity
(the "precision® factor sbove} and to the inter-relationship betwsen
these two types of sotivity. Lvidence from a number of sources will
be considered showing that performance on these two types of task,
the one central, the other mainly peripheral, mey alter independently

from one another.

Peg:board results.

since this task involved continuous activity over several
minutes, it could reascnably be expected that results would prove
relatively stable indicators of age, drugs and diagnostic grouping,
but the experimental design adopted did not include these as in-

dependent vapiables’ In order to discover whether any reliability may
be attached to the results, one may draw on circumstantial evidence.
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Firstly, the efiects of drugs were examined (see Table 5.17),
using a control group, and no significant difierence between
groups could be established on the first occasion of testing. At
this stage patients were either on a minimul degree oi prescribed
wedication, or no medicatlon at all, or on some unknown medication

of their own choosing.

Compared with other influences, any effects of drugs appear
to have been slight and certainly not heavily lodded on one or

another diagnostic category.

lhe effect of age on psychomotor tasks has besen extensively
studied by <elford (1958) and his colleagues. In bringing together
several pieces of work (e.g. that of leonard (1953) and Singleton
(1954) ) he makes it clear that when e distincticn is drawn be-
tween decision time and movement time in tasks with both components
( serial R.T.), older subjects are very much slower on decision
times but the movement time is less affected. Lie concludes
“that the main locus of slowing with age in sensori-motor perfor-
mance lies not in the speed of movement but in the time taken by

central processes initiating, sheping and monitoring movement,."

with this in mind the data on older patients have been compared
with those on younger ones, Recognising that there is & gonfound-
ing interaction between age and diagnosis (the depressed patients
were also the older ones; it is appropriate to compare performances
on the third occasion o? testing, i.e. when mental state is least

important,
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Figure 3,16 shows the performances on the peg-board of
patients aged 60 and over compared with younger age groups., It
is clear that the oldest group is significantly slower than the

others even on recovery, and this difference.. is of the order of 17%.

This may be compared with the difference on simple R.T. between
younger and older patients where a much larger discrepancy occurs, of

the order of 36/, which is akin to Welford's findings.

A comparison of peg-board speeds for the over 60's on the
first and third occasion of testing revealed that there is no signifi-
cant difference between them (t = 0.69)., But comparing depressed
patients in the same way does reveal a significant improvement from

0.60 to 0,71 pegs per second (t = 3.63 : P ¢ .01).

There is, therefore, a case for examining peg-board speeds
in relation to diegnostic category and cowparing them with normals.
The normal group was superior to all patient groups and, while there
was a slight improvement over three occasions of testing, this change
did not reach statistical sigrificance., The distribution of patients
shows essential similasrity to that observed with simple R.T. perform-
anece, viz, that the psychotic categories are the most severely affected.
Interestingly, the manic-depressives and crganics function at s much
lower level than the schizophrenics. Among the organic patients were
those whose lesions involved extrapyramidal dysfunction (e.g. a case
of Huntington's chorea) so the low mean level of the organic group

is to be expected. The depressive group included a large proportion
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who on olinical examination had identifiable psychomotor retardation.
The slightly unexpected picture of slow speeds by hypomanics is
fairly certainly & function of clumsy impulsivity associated with

their elated mood.

Ti.ere does appeaf to be a diiference between these psychotic
groupa and the schizophrenics who, when performing on a task of nanual
dexterity, are less impsaired than the other psychotics. ¥hile
performing more slowly than normals, they are zore similar to the
neurotic groups. The only other evidence to date which might indicate
that the schizophrenic's impairment is severe on simple R.,T. but less
apparent on peripheral movement measures, is to be gieaned from some
of King's ~{1954) tables. The group most nearly corresponding to the
acute schizophrenics of this study would be his “pssudoneurotic
schigophrenes®™ who were significantly slower than normals on simple
#.Te, while pug-board scores appeared oniy slightly different (normals
45,6; schizoghrenes 435.1).

while the work of Seashore (1951, and King (1954, makes it
clear that among normal subjects a task such as the peg-board involving
continuous dexterity tests, something distinct from the speed of in-
itiating a response such as in a simple reaction time experiment, it
is important to examine what happens among groups showing psychomotox
impairment, Do iLoth factors suffer together, or just one? Is there
a differential pattern between dlagnostic groupa?

The correlation between the two tests is shown in Table 3.38
and compared where possible with correlations reported on similar groups

elsewhere. It is apparent that where comparisons are possible, the

|
i
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figures in this study have much in common with other work. This is

further confimation of the reliability of the data obtained in this

acute admission context.
correlation between tests.

R.T. but the dexterity task is scarcely affected.

The neurotic group shows a low positive
Examination shows marked slowing of simple

The organic group

inclu@ss several patients having motor co~ordination problems. Hence

the dexterity score is the lowest of all groups, as well as showing

evidence of impaired central processing in the long R.T.s

Mean R.T. | Mean PegSIRank Comparable
GROUP (trans- per sec. | Correlation Work
formed) coefficient

1. Normals (k) -9 0.8 +Q13 King +0.39

Seashore +0,15

3. Schizo-  (23) -353 0.69 +0.61 King +0.57

phrenies Stotsky  +0.51
k., Depressives (27) ~313 0.64 +0.51
5. Hypomanics (9) ~425 0.65 +0,25
6. Organics (8) =390 0.58 +0,22

7. Neuroties (14) ~57k 0.7 +0.29 King +0.29
8. Alcoholics (9) ~140 0.65 -0,05
9. Psychopaths (10) -124 0.86 +0.66

Table 3,18 ~ Relationships between §imple R.T. and peg-board

performance,
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The psychotie groups show impairment on both types of test.
Absolute levels are in part confounded by other variables but it is
clear that schizophrenics and depressives both exhibit deficits of
central and peripheral processes. The hypomanic group is similarly
impaired on both types of process, but here there is only & small
positive correlation on the two tasks; this is a function of the extreme
level of distractibility which produces slow R.T. with a very wide
scatter in performance, khereas the continuing nature of the peg~hoard
task is leas affected by fluctuating attention.

Since motivation has been invoked as a factor accounting for
the high correlation between scorss for the psychopathie group, one must
consider a similar explanation for the schisophrenic group. JStotsky
(1957) tried to distinguish between a failure in central processes and
poor motivation among regressed and remitted schizophrenics. He was
not able to make a firm distinction but concluded that the more complex
the task, the more evidence there was for a deficit which would not
respond to changes in motivation, Payne and Hewlett (1960) using
measures of intellectual performance obtained clear evidence that re-
tardation of psychological function is & factor with schizophrenics and
depressives and comuent: "this factor...is measured by all the speed
tests, regardless of their content," Yates (1966) reviewing the
literature on thought-disorder in schizophrenies alsc stresses a deficit
in speed of information processing and proposes a theory that "the
primary deficit in schizophrenia consists in the abnormally slow rate
at which information in the primary channel is proceased.”



Among the aleoholics, impairment of fumctioning is more
evident on the peg~board task than with simple R,T. This one may
relate to poor motor co~ordination and tremor in those who are in the
withdrawal phase of alcoholism. By the time they were seen, the central
effects had largely subsided, but the peripheral component remains im-
paired. This would be in line with the findings of Muller et al
(1964} who found that, with normal subjects under the influence of
aleohol (0.79% mean blood alechol level), hand steadiness was impaired

more than reaction time.

The group of psychopaths and immature personalities shows no
loss of efficlency on the peg-board. The slight reduction on simple
R.T. is of no significance, since (as shown in Table 3.15) there was
no indicafion of improvement in any of the ten patients. It would there-
fore appear that psychomotor tests have mothing to offer with this group.
The only difference apparent between them -and normals is in the higher
correlation between the tasks. This is best identified as a motiva-
tional defieit, resulting in a greater scatter of scores, and may be
taken as a positive example of what King failed to find among schizo-
phrenics -~ "4 motivational or attitudinal factor strong enough to
result in the group differences observed in average performance might
allxo be expected to alter the balance of intgr-_-correlations found
anong such test performance by mormal individuals, uncomplicated by

behaviour disorders."” (1954).
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These studies make it clear that the marked deficit observed with
the functional psychotic group reflects & primary defect in speed of

psychomotor functioning, rather than & lack of motivation.

The relationships expressed in Table .3jygindicate that:

(1) In normal subjects there is little relationship between perfor-
mance on the two types of task under discussion;

(2) Among the depressives and schizophrenics there is impairment
of both functions consistent with a reduction of eificiency
at both the central and peripheral levels. There is a much
greater probability of retardation on one task if it also
appsars on the other than is the case with normal subjects;

(3) The organic patients were impaired on both types of test but
most especially the peg-board, invelving manual dexterity.
This is a function of the particular disorders included in
the group;

(&) The hypomanic patients also show impairment on both types of'
test, but the low correlation between tests is a function of
wide variability in attention level;

(5) Among the non-psychotic groups relationships are more tenuous
and, where deficits appear, are probably determived by a com=
plex variety of factors, which in the present context are not

susceptible to analysis.



Since so many workers agree that psychomotor defieit is
characteristic in mental illness, it is worth comparing the hypo-
theses presented to explain this., Defieita in R,T. with all major
diagnostic groups have been demcnstrated, but a bewildering veriety

of explanations has been put forwerd to explain them,

vella and helley (1922) state that “the quickness of reaction
is a oriterion of the immsdiate attention level. The psychoses show
some difierence in the regularity with which the general level is

maintained".

Klopsteg (1517) examining manic-depressives in both phases
rejected the notion that R.7. deficit reflects psychomotor retardation
"As similer lengthening is found in excitements, and in other psychotie

conditions.®
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Rodnick and Shekow (1940) concluded from the differences in
response observed with irregular as opposed to rsgular i',I.'s, that
R.T. performance is governed by the ability to develop & “set", and
by the ability tc learn from experience, This conclusion, based on
work with chronic schizophrenics, has been more recently uphsld by
Costa (1962) working with organics who “failed to develop set or
appropriate expectancy about the stimulus. They failed also over 180

trials to learn to improve."

The importance of the maintenance of attention has slso been
stressed by Knehr (1954), though with a less easy turn of phrase -
®Variability...represents an increese in the amplitude of fluctuationa
in readiness which are oscillatory in charscter.®

¥rom & different viewpoint, the importance of attention is re-
ferred to by walters (1964). After reviewing a great deal of E.E.G.
data in relation to psychomotor activity, she incicates that “slow R,.T.
could be due to a disturbance of the reticular system...but the evidence

is inconclusive."

Shakow has twice in recent years (1962, 1963) been called upon
to summaerise his views on the nature of the deficit in schigophrenia.
He has stressed the importance of pressure to respond to a stimulus,
and demonstrated clearly that when the schlizophrenie has voluntary
control over his behaviour his response is poorest, but the level of
responge can be subatantially improved by the use of sppropriate
motivation, e.g. electric shock (Rosenbaum, Grisell and Mackavey 1957).

If one deficit more than another should be viewsd as the primary one Shakow
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ooncludes it is the inability to develop a major set in a response
situation or "actually, this inability to keep & major set may perhaps
be the secondary result of a positive characteristic, an underlying
trend to sstablish minor sets, to segmentalise both the axternal and

the internal environments." (1962).

However, other possible explanations have been put forward,
For example, some sort of arousal hypothesis seems to be suggested by
Huston and Senf (1952) when they observe “In the R.T. experiment, the
higher the state of preparation to reaction, the quicker the reaction
time." This view 1s questioned by Karras (1962} who assessed the effects
of reinforcement on chronic schizophrenies, and argues from Malmo's
work that "under normal resting conditions chronic schisophrenics are
for meny measures of arousal at the same level as normals." Shakow's
(1963) opinion 1s that sohigophrenics are of two types in relation to
erousal level, some being in a state of hyporeactivity and others hypexr=

reactive,

An assertlon which can scarcely be challenged is that of Stotsky
(1957) who concludes that the impairment of psychomotor funetions among
schizophrenics is not explainable in terms of 2 asingle general factor.
This rakher nebulous statement receives more careful analysis by
Rosenbaum, Grisell and Mackavey (1957) who reach the conclusion that
lessened reactivity to the biological stress of increasing age, reduced
responsivensss to social demands and inability to control anxiety, are
three separate dimensions of defieit to be isolated in periormance of

schizophrenic patients.
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King's (1957, opinion is that "the many and varied contexts
in which psychomotor defect mey be found among the mentally ill suggest
the operation of a broad factor in the production of the disturbances
observed...+The critical nature of the function would appear to be
baged on the fact that it represents the channel through which the
organisus' readjustment to evex-changing environmental ¢ircumstances
become apparent to the external observer,® #hile King continues to
acknowledge that a number of mechanisms could agcount for psychomotor
deficit, he has alsoc now come out strongly in favour of an arousal
hypothesis.

“ihether or not “arousal" theory proves to be a unitary character-
istic of the individual and useful as a unifying concept in the study
of psyohopathology...all may find ultimate expression by a similer basic
neural mechunism, such as a gradual 'whittling-down' of the control of

integrative~organisuic-reactivity to the lower brain centers" (King 1968).

Both hyporeaciivity and hyperreactivity have been invoked as
explanations for psychomotor deficit in schizophrenics (Shakow 1963,
Rosenbaum, Grisell and Mackavey 1957). Indications of hyperarousal
may be found in raised muscle actlon potential &s well as elevated anxiety
test scores (Runguist and Spence 1959). Raised m.a.p.s. have been re-
ported with both process and reactive schizophrenics (Reynolds 1963)
and with reactive though not endogenous depressives (Martin and Eees
1966). Very high anxiety levels are known to be present in acute schizo-

phrenics (Court 1965).

Welford (1968) has discussed the relationship of arousal in
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relation to age. He observes that here too there is conflicting
evidence as to whether oldsr people ars over-or under-aroused. He
makes the point that the after-efiect of stimulation is an important
variable, such after-effects increasing with age. Consequently it may
be that older people when in a resting state are in a state of hypo-
arousal but “the after-effects of any neural event tend to aot as
noise in relation to another event following immedistely after,
blurring the next signal and slowing the next responase. <ince arousal
iz essentially » result of chremic general activity in the brain, such
after~effects could often simulate increased arousal, especially if
they were relatively long-lasting as in older people, sSuch spparent
srousal would however last only so long as signals ware being received
and action taken; whon nothing was happening the brain would be quiet

and the subject would apppar under-aroused."

In the event of hyperarousal one would then engounter a reduction
in the signalenoise ratio, with consequently impeired performence, while
with hypo-arousal, subjective signal strength would be reduced with
similar results. If the prolonged neural after-effects found with
increasing age (Mundy-Castle 1962) als ;rovide a basis for hyperarocusal
in psychiatric illness, it should be appsrent especially in responses
following very short F,I.s. One may postulate an interference effect
from the warning stimulus affecting responsivensss more than for normal
subjecta. In the "set index" developed by Rodnick and Shakow {1940)
one notes thét the uwajor difference vetween normals and schisophrenics

for beth irregular and regular F.I. is with short P,l.s, the patients
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being proportionately slower. Shakow has comsistently related this
phenomenon to an inability to develop and maintain an appropriaie

set and considered it pathognomonic of schizophrenia.

Although this present study has not inoluded regular ¥,I.s,
it is important that all diagnostic groups show substantially the
same pattern of response toirsegular P.I.s (Fig. 317). The psychotie
gro:pa show an overall slowing but this is most proncunced in relation

to short P.l.3.

Another way of examining the importance of short P.I.s is to
see what heppens as patients recover, Fig. 3.18 compares the average
response time for short P,I.s {1 and 2 secs.) with the average response
times for long P.I.s (8 and 16 secs.) for those depressed patients who
igproved markedly. vhen their response levels are compared with those
of normal subjects it is clear that the greatest change occurs in
response to short P,I. They besome more able to produce a rapid response
on the third occasion after very slow response times on the first
occaslon. Apparently such patients when i1l find the very short interval
insufficient to prepare themselves to respond, whereas, when a longer

interval elapses their deficii is much less marked,

level of preparedness to any given stimulus is & function of
the probability of its eppearance - the longer the interval the subject

has waited, the more likely it is that the stimulus will appear.

It does not, however, follow that poor performance which looks
the same in level 1s necessarily the outcome of the same psychological

deficit. (See Fig. 3.17). For example, the poor performance by hypomanics
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to a P.I. of 16 sews., is fairly ceriainly due to en inability to
maintain a "set' for that length oi time (i.e. an attentional defect);
while a similar deficit by the psychopathic group (Fig. 3.17) more
probably reslects a motivational defect. On the basis of the simi-
larity of pattern among the groups one would agree with Hall andStride
(1954) who were unable to distinguish adecquately on the basis of
simple X,T. between neurotics, depressions, schizophrernics and poste

leucotomies.

In view of the significant changes found to relate to olinical
improvement, one is slso in accord with Rosenthal, Lawlor, .ahn and
Shakow (1960, who relate R.T. performance to "ego~intactness" and
quote a correlation of .89 between & reaction time index and ratings
of mental health. u4ahn et al (1963) comment “the R,T. method gives
stable replicable data which bear a cloas relationship to the

presence or absence of schizophrenia and to its degree of severity,"
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CHAPTER kL.,
CASE STUDIES OF TREATMENT MONITORED BY PSYCHONOTOR TESTING

CASE BaUDd s O N R e,
The demonstration of trends among certain groups of meaningful
directions mey be of importance, but if it is only posaible to consider
groups, the results are of academic interest only. It was stressed in
the introduction that this study is intended to have a daily practical
application. Up to this point, the work reported has been essentially
nomothetic in character, Groups have been studied and general patterns
of response identified. Clinical psychology is inereasingly concerned

with the idiographic epproach to research, recognising that in the

last analysis, clinical responsibility is directed to indivi duals,.
Allport (1964) in Americe and Shapire (1961) in Great Britain have

been among the champions of research focussed on the individual. To

do so requires a rather different methodology from the nomothetio
approach, and this is still being derived. The semantic differential
(0sgood et al, 1957) is a recent development in this direction.

It is therefore, worth looking at a few individusl records to demonstrate
the kind of questions that have been answered using the psychomotor
battery.

In addition to testing the majori ty of patients on three separate
occasions, a number were also followed in a more detailed fashion
over weeks or months, where it seemed likely that the psychomotor
battery oould prove of special relevance. The following examples are
chosen to illustrate the questions asked by the psychiatiist, and
the answers obtained. More detailed independent criteris are reported

ageinst which psychomotor results may be evaluated.
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Pirst & peir of cases is reported where the relative value of
two pharamacological agents was under investigation. GSoth were young
people with behaviour problems and educational difficulties. Loth also
had temporal lobe abmormalities. Opinion differs on the relative merits
of phzpobarbitone and amphetamine as an appropriate drug in such cases,
since some young people demonstrate paradoxical reactions: Blair (1963)
supports phenobarbitone as "particulariy effective in grand mal and
temporal lobe epilepsy.® (n the other hand, Sargant and Slater (1556/
favour amphetamine in "the behaviour disorders of children associated
with abnormalities of the electroencephalogram.* = Iouc {1965) asserts
phenobarbitone invarisbly mekes brain-demsged children worse while
amphetamine has & quietening influence, “"though large doses may be needed."
In view of these statements, and especially in view of the potentially
addictive properties of amphetamine, it is easential to establish the
appropriate medication at the earlisst possible opportunity, with em-
phaslis on keeping the dosege as low as possible consistent with thera-
peutic benefit. GSince this work was undertaken, a series of hyperkinetic
children wno received amphetamine with great benefit has been reported

by ievy (1966).

There is also sup ort in the literature (Freed 1962) for the
introduction of drugs as an aid with learning difficulties. The use of
chlorpromazine is reported, but Freed does not clearly distinguish between
it as a direct ald to learning and as a means of reducing response to
environmental stress. He favours the view that it "can moderate the
effects contributing to emotionsl conflict;® and this seems likely in
view of its tranquillising properties. aimphetamine, however, probably

enables a aore alert cortex
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to operate more effectively in the learning situatlon in addition
to its control of disturbed behaviour., Performance on reading and
simple arithmetic has besn shown to be enhanced on small doses of
amphetamine (Sollman 1957). For the child with educational retarda-
tion and behaviour problems, with evidence of E.E.G. abnormality, a good
case oan be made for the use of smphetamine at least for a limited period
of time. Blair (1963) believes that amphetamine ensbles people to
sustain mental effort longer than they otherwise would, so a child

should benefit from periods of instruction.

Case 1.
A boy, aged 1, admitted with severe educational retardation

(reading age 6 years 8 months) and following a behaviour episode involv-
ing the police. He had a history of anoxia associated with circumeision
at 6 weeks, and was found on E.E.G. evidence to have marked temporal
lobe abnormalitiss. The paychiatrist in charge wished to know whether
any benefit could be derived from either phenobarbitone or Dexedrine.

A drug regime was, therefore, arranged so that each drug was tried for
one week with blank weeks alternating (save that two consecutive weeks
of Dexedrine were tried at different dose-levels). The psychomotor
battery was administered at the end of each week, in order to take ad-
vantage of any possible cumulative effects. Since this was in part

an education problem a weekly assessment was also made of speed and

efficiency in reading and arithmetic.

Since this boy's adjustment was not severely disturbed, it was
predicted that drug effects would be most clearly demonstrable in speed-

ing or slowing of mean R.T., with perhaps an effedt in the other speeded
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tasks. Results on the peg~board, OXOX and R.T. are shown in Table

Lels The

speeded tasks are apparently not slowed by phenobarbitone,

but the fastest results on both 0X0X and the peg-board were achieved

during the Dexedrire weeks.,

[Week Ueugs Pegs p/sec. | 0X0X Kean R.T.
i Nil 0.77 20 | 3.5
2. Phenobard 3 0.71 25 | 39.5
S Nil 0.70 19 35.1
bo Dexedrine 15 0.82 27 31.8
5 Dexedrine 30 0.81 27 31.8
6s Nil 0.83 25 32,1
s Phencbarb 3 |  Ou7h 2% | 38.8
8. Ni1 - 0.79 26 3641
9. Dexedrine 10 0.8 25 | 3he2
30, Nil - - =
il. Dexedrine 30 0.83 27 30.8

Table 4.1 - Psychomotor performance during a trial

A grap

of Phencbarbitone and lexedrine,

hical representation of the R,T. scores (Fig. 4.1) emphasises

the foliowing points:-

1.

2,

3
be

The atable R.T. level on three occasions when not receiving
medication.

The slowing of performance on phencbarbitone to the same
degree on each occasion.

The speedingeup associated with Dexedrine.

The finding that a total of 10 mgms.a day had less effect
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than 15 mge. but that 30 mg. was not appreciably more efiective

than 15 ng.

5e In a blank week following iexedrine, an enhanced performance
was obtained which could be interpreted as a residual effect

of Dexedrine a2till in the system,

It is of passing interest that at the end of week 2 {phenobarbitons)
the nursing impression was of some henefit from the medication. This
could well be a 'halo' eifect since objective testing indicated the
reverse, This underlines {he danger oi prescribing medications without
g means of measuring their effect. The R.7. level 2t the end of
waek 9 was slowef than expected and at {irat hard to explain, as it was
supposed that the boy was receiving 30 mg. daily. Dy chance it was
revealed by the charge-nurse, who had been on leave until this point,
that he had judged 1U mge tel.d. to be an error in prescription and
adminiatered only 10 mg. duily. Hence after a blank week, the trial was
repeated in week 11 with satisfaciory reouiris. On the basis oi theses
results, the boy was discharged on a dose of 5 mge tel.d. of bexedrine

and attended remedial c¢iasses on & diywpatient basis.
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In order to test out the wvalidity of the first case, arrange-
ments were made to follow a comparable procedure with another patient.
A girl, aged 7 years 4 months, presented outbursts of uncontrollable
temper and very poor school performance, rarental rejsction was an
evident dynamic factor, but in addition an organic element was
suspected, (n the Feschler Intelligence Scale for children she ob=
tained a verbal I,i. of 121, but performance I, . of only 80, &n

E.2.G. was performed with marginal signs of temporal lobe dysrhythmia.

Arrangenents were mede that following baseline testing of
academic and psychomotor performance, she would receive alternate
periods on Fhenytoin, no medication end Amphetamine 5 mg. b.d. In
practice, phenytoin had to be discontinued after only four days as
her behaviour became impossible,

Test data were obtained at this point and s!: then remained
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drug free for a further fortnight. There followed a fortnight on

amphetamine 5 mg. b.d. Results on simple R.T. are shown in Fig. 4.2
and demonstrate a slowing associated with phenytoin, and improvement on
amphe tamine,

Due to inability to sleep, her dosage was ocut back to 5 mg. and
2.5 mg. and retesting a fortnight later suggested that this level was
equally beneficial; In case the trends seen on psychomotor testing to
this point were simply due to practice a further drug-free week was
requested. OSinece behaviour did not noticeably deteriorate inm the parents'
estimation, it is likely, as was postulated with the first case, that
a residual efiect was exerted throughout the period. (By the start of
the drug-free week she had been seven weeks on amphetamine}. Consistent
with this, the simple R.T, was slower but not as slow as on previous
drug-free occasions., with the reinstitution of amphetamine, her simple
R.T. level once again improved.

Accounts from both parents end school suggested an improved con-
centration and retention of material. As a check on this columns of
addition and subtraction from the Schonell graded tests were administered
on each occasion. For the three occasions without medication, she took
an average of 6 mins, 16 secs. to complete the columns and made an
average of thirteen errors. On smphetamine, the average time for three
occasions was L. mins. 17 sees, with an average of only eight errors.
Clearly her performance was superior with amphetamine. On the one
phenytoin testing she made only six errors, but took 7 mins. 15 secs.

to finish, reflecting her inefficient cerebration.
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Ideally one would bave wished in both these cases to have
matched the active drug with a placebo in a2 double~-blind design.
Unfortunately, with only one patient at a time being teasted, it wam
not possible to mobllise the necessary resources. Fortunately, aince
these preliminary trials, collesgues have continued the work and have
now reported a double-blind cross-over trial using active drug and
placebo with 12 children and demonstrated a significant difference on
simple R,T. between .urug and placebo groups (Cumningham, Pillai and
Blachford Rogers 1968). It is concluded that these two cases
demonstrate the value of amphetamine in certain bshaviour disorders,
as well as the contribution that psychological tests can make to the
monitoring of treatment.

Cuse 3

The battery was devised with a partioular wish to assess the
motor disturbances associated with psychiatric conditions, whether as
presenting symptoms seen in neurclogical cases, or the induced symptoms

of drug side~effects.

A case of Humtington's Chorea was, therefore, of special interest.
He was & map of 35, characterised by the typical loss of motor control
and disorganised memory. He was tested first within & week of being
first diagnosed, and then followed periodically over many months. The
psyohiatrist wishes to find which of two medications would achieve tho
maximun degree of motor control, and at the same time, whether his
intellectual functions were deteriorating.

For this problem ome could predioct that R.T. would refleot his
mental state, while peg-board performance would most readily show
changes in motor co-ordination. The results over & period are shown
in Table 4.2,



Date | Pegs p/see. | Mean R.T. Notes

L/62 0.4l 38,5 Disgnosed : no medication
5/62 0.46 38.2 Stelazine

7/62 0.50 - Haloperidol

11/62 Ol 36.6 Stelazine

12/62 Oolils 32.6 .

2/63 0u43 34.1 ¥

3/63 Oulidy 30.9 "

5/63 0.39 3347 g

9/63 0.29 31.9 "

Table 4.2 -~ Results with a case of Huntington's Chorea followed
for eighteen months.

One may conclude from the peg-board performance that the ad-
ministration of Stelazine prowed helpful in controlling his movements,
while Haloperidol was even better; but afier a plateau of nearly a year
there were signs of a loas of control in spite of medication., This
can be set againat the R.T. Parformance which shows in contrast something
of an improvement curve. In other words it appeared that he was being
held at moderate level for a year after which he was beginning to lose
motor co-ordination. This ie in accord with clinical comments during
that time, Haloperidol was regretfully withdrawn due to the onset of
& severe depressive episode, perhaps associated with the medication.
Medical opinion was that, apart from this, 1t was proving more effective
than Stelazine.
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Ope other piece of external evidence confirms that these find-
ings give a fair reflection of the course oif his eondition,
intellegtual functioning waz assessed at 4/62, 12/62, and 9/63
and the W.delsse Full I,{.s were 57, 8t and 79 respectively. nhile
these difierences are not significant, they do sugsest ths onset of

intellectual deterioration comparavle +to that seen in wotor functioning.

Case L

4 manic-depressive wowan, aged 63, known to the hospital through
nany years in phases of depression and elation was tested at fortnightly
intervels over 18 months, 4after 14 admissions with an average of only
9% weeks out of hospital between admissions, she responded remarkably
well to Haloperidol., 3ince she lived slone and had made suicldal
attenpts, she was sent out on & maintenance dose and requssted to visit
weekly. It was hoped that by testing periodically, any recurrence of
a psychotic episode would be detected early and thereby treated on an

outpatient basis,

It was found that, like many manic-ucyiressives, the clearest in-
dication of a mood-change was a failure to respond rapidly to the short
preparatory intervels (P.I, 1 and 2 sees.).

The mean R.T.8 t0 Feles of 1 and 2 secs. were plotted and showed
a gently decreasing base-line when c¢linically judged well, This was
interrupted by mood swings either wey. The testing sequence was started

towards the end of a depressive phase. about eleven months later she
was judged clinically to be swinging first down then u: {See Fige /4e3)
This change was reflected in her R.T. Performance; medication was
prescribed on an out-patient basls and she was able to return to a good
level without needing admission.,



Fig. 4.3 Manic depressive swings related to mean RT to
short PI.(1and 2 secs)
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A menic-depressive man, aged 48, who had come to know when
he was beginning to move into an elated phase, He was taken in for
treatment and did swing into hypomania before responding to Haloperidol.
He was seen on three occasions while elated, then twice subsequently
when judged to be well. In this case slsc the R.T., to short P.I.s
stood out as being much slower than R,T, to P,I.s of 4, 8, and 16 secs.
When he improved the difference detwsen responses to long and short
P.Jo# was within normal limits, with responses to long P.I.s remaining
unchanged throughout. (See #ig. L)

Dise on

Following the examination of simple R.T. Heasures with groups
of patients, this chapter has been concerned to examine their suitability ¢
with individusls, A number of questions of psychiatric importance

were asked, and the psychomotor bdattery was used to provide answers.

The selection of the appropriate drug for bshaviour disorders
is made diffiocult by conflicting theories. A purely empirical trial
may result in s perlod of more disturbed behaviour if a wrong choice
is made. Conversely, as was found here in Case 1, staff assessing
rasults may give halo responses and acoidentally confuse the picture.
Simple R.T. provided a most =ensitive index of change in two cases
showing the value of amphetamine in contrast to a barbiturate. ILater
reports regarding behaviour and school performance substantiated these

early signs.
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A| similar sensitivity was shown in assessing the treatment of

a case| of Huntington's chorea and two cases of manic-depressive

psychogis. In the former case, the inclusion of the peg-board in

the battery was of value in monitoring deteriorating motor function.

In the| latter cases, an objective check on mood-swings was made

so that medication could be adjusted. The observation that short

impor

Pules Kfer more than long P.l.3 during illneas underlines the

ca of including short P.I.s in any response series. The

possible significance of this difference has been considered in

Ch&pt@ﬂ' 3.

onn th

not prieviously been a serious attempt to use psychomotor testing in this

rt from the incidental remarks by Hall and Stride (1954)

longitudinal fashion. Its objectivity and simpliclty makes it a

most useful technique for monitoring the effecta of drug therepy.

findings with a few individuals, it would appear that there has
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CHAPTER 5.

CLINICAL EVALUATION OF ‘'HALOPERIDOL' BY
PSYCHOMOTOR TESTS.

I. INTRODUCTION,

The advent of modern therapies into psychiatry has brought about
dramatic changes in management and prognosis. - The major breakthrough with
E.C.T. has been followed by & number of significant drug-groups, especially
the phenothiazines and the anti~depressants., Still more recently, since
1960, the butyrophenones in the form of Haloperidol (Serenace} Triperidol
and Psychoperidol have added further resources in the treatment of
psychotic states. All of these agents, while proving therapeutic, have
also been characterised by side-effects. These can at times be severe and

dangerous and are becoming increasingly well documented.

The side-effects of treatment using the phenothiazines and Haloperidol
have attracted attention for two reasons. Firstly, there is ome school of
thought (e.g. Haase 1964, Danik and Goverdham 1963) which has suggested
that therapeutic benefit is more likely to be obtained more readily if
extra~-pyranidal side-effects appear. This is in contrast to other opinion
(e.g. Venning 1963, Svendsen and willadsen 1963) who view extra-pyramidal
signs as an unfortunate side-effeot best offset when it occurs, and who
lay stress on those patients who recover without evidence of side-effects.
That is to say, the significance of extra-pyramidal signs has been a sub-
Ject of comtroversx

Secondly, the side-effects can at times be so severe that many of
the clinical ways of identifying therapeutic benefit are masked. For

example, if a manic patient receives a large intramuseular dose of
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Haloperidol, he may develop mawk-like faces,, motor rigidity and loass
of azsociated wovement, OUne may then wondey if the manic behaviour is
being brought under effective control or msrely placed im 2 texporary
chemical straightjacket, ¥ithout the usual ocusa of motor activity
and faolsl uovement, the therapist oan be unsure whesn {0 reduce or
resove medicaticon. Some way of measuring therapeutic bem £it diatine:
froz side-effects would clearly be advantageous,

The phenothiszines have in general & tranquillising effsct as
well as producing extra-pyrsamidal signs and for this combination of drug
action, the term neuroleptic has bean coined, Haloperidel has very little
soporific aotivity, but quite promounced exive-pyramidal sizns are often
noted (Vemning 1963). 4hoss most coumonly observed are motor restleas~
neas, dystonic reactions and pseudo-parkinsonism. Sehind all this,
therapeutic reaulis can be most impressive among chronic schisophrenics
and menics who have failed on other treatmsnts {e.5., vendsen and
Willadsen 1963, Danik and Goverdham 1963).

kore recently psyohiatric interest in Haloperidol has been related
to its uss with behaviour disorders. The most recent report of its use
with children (Cunningham, Pillai and Blatohford Rogera 1968) demonstrated
the vaiue of the drug in moderating cveractive and aggressive bshaviour,
Faychological neasures included the saychomotor battery used as desoribed
in Chapter 2 ol the present study, and in a double~blind crosseover study
the simple R.T. measure differertiatsd siznificantly between an active

drug and & placebo group,
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Intereat in the drug since the first published trial app %@L@E/pj

/

(Jacobs 1959) has been reflected in many papers and several interna-
tional symposia @ in Milan (1962), Harrogate (1965) and lLondon (1965).
The following account of psychomotor testing on patients receiving
Haloperidol arises from a study initiated as soon as the drug was
introduced into ¥ritain in 1961. Initial results of eighteen months
study were first presented at a conference of the icottish Psychiatrie
Research Society in Dundee in 1963 and later published (Court and
Cameron 1963). The work was then presented by invitation at the symposia

held in London and Harrogate {Cameron 1965).

II.  Clindcal Study

Al

In the present study Haloperidol was used in the treatment of
manic~depressive mania and states of schizophrenic excitement, in
every case together with an anti-Parkinsonian agent (usually Disipal)
to  counter the onset of, or to minimise side-effects. No other
treatments were used, and the clinical improvement observed is believed

to have resulted from Haloperidol and Disipal alone.

The study demonstrates that the two effects of the drug
observed clinically, (vis. reduction in exclitement and Parkinsonian
incapacity), are measurable by means of a battery of psychomotor tests;
that the tests will distinguish between these two effects, and make it
clear that the intended reduction in paychotic excitement is not

achieved by the extra-pyramidal motor incapacity which accompanies it.

The subjects were patients admitted during & period of 18 months

to an acute psychiatric unit with mania or schizophrenic excltement
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whose disturbance responded to Haloperidol and Disipal alons without
other drugs or treatment. The only experimental intrusion into the

therapeutic regime consisted of psychomotor testing at various stagesa.

The ten treatments were given to eight patients (5 men, 3 women)
since one man and one woman were readmnitted with a further episode
during the period under review. Their ages ranged from 22-66 years.
Seven were of average intelligence or above, and one registered an

1.4, of 78 on rvecovery, but dullard level (57) on admission,

Four of the eight patients had unequivocal manic¢ depressive
manias, and all had had previous psychotic affective episodes. The
othepfour casex could not properly be called manic~depressive mania.

In one way or anocther they suffered persistent defect over many years
{three of them had delusions of persecution or influence of a schiso-
phreniec kind, and one was of low average intelligence, performing at a
feeble-minded level on admission), In addition they had all suffered
episodic attacks of agitated, restless or elated over-activity,
pressure of talk and alteration of mood associated in the deluded cases
with & florid expansion of their delusional ideas. It was in such an

attack that each of these cases was admitted,

Haloperidol was given in all cases. On nine of the ten occasions
the drug was administered perenterally initially. A1l had it orally
at ons time or another. 3By the I.M. route 7; ~ 25 mg. daily were given
for between 3~ 26 days (av. 19 days). The sisze and duration of L.k,

dosage was determined by therapeutic effect achieved and intensity of
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motor incapacity. =~ The same therspeutic effect and extrapyramidal
disturbance occurred from case to case as the outcome of very different

dose and éuration schedules. (dee Figse Hele and He)e

in 21l cases orei administration followed; in most cases (&
out of 10 treatments) up to and after discharge as a maintenance dose

of 1.5 = 5 mg, daily (ave 3 mge)s

The effect aimed a2t in glving this drug was primarily to normalise
and stabilise the affective disturbance. There were also, however,
effects upen schizophrenic symptoms and motor activity which were
perhaps unexpected and whose order of appearance holds interest.
Parkinsonism occurred, and was the first observable change to occur,
in all cases betwsen 3 and 13 days (ave 7.55 days). In this state of
apparent motor slowing and loss of associated movement, manic over-
activity and delusions were atill clearly identifiable. In this state

also psychomotor tests were given a second time.

Affective disturbance, though it persisted after the onset of
motor slowing, was the firstmjor area of disturbance to clear up,
preceding the disapperance of delusions (in the four who had them).

An unmisteksble affective changs occurred olinically between the 5
and 2l days (ave 11.55 daysj, i.e. when the patient was still in &
state of Farkinsonism. Rather curious oclinical effects resulted when
the patient entered Parkinsonism, but for a iew more deys remained

manic, and one might describe this as mania in slow motion.
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Three cases showed delusions of a schizo, hrenic kind, which
cleared up on three cccasions out oi four when Haloperidol was used,
21-36 days aiter first administration of the drug {ave 25.56 days)

viz. 16.5 days aiter the afiective change.

The same battery oi psychomotor tests as used in the study
regorted in Chapter 3 was administered on three occasions - once on
admission, prior o treatment, once during treatment when side~effects
were noted and eclinieal improvement was noted, and once prior to discharge
when side-cifects were minimal or absent, and clinical improveuent was
meximel., iesults on the final cccasion oi testing are not completely
free of variance attributable to side~effects because some of the group

were still on & maintenance dose of Haloperidol at the time of discharge.

ﬂxgotheses

The main hypotheses concerning test resulis were concerned
with the antagonistic effects of improving penta. state on the one hand,
and extra=-pyramidal motor ineapacity on the other. It was anticipated

that the four tests would be affected in the following way.

(aJ Tle sige of writing would decrease as the expansive mood was
repisced by & more normal affective level. Iihe appearance of
side-effects should produce micrographia, so augmenting the
tendency for size of writing to diminish. with the reduction
of side=~efiects towards the end of treatment, the size of writing
shoulc thersfore increase again, but not as far as the original

level.
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(v, #1th the appearance of musculer rigidity, grayhomotor_ggggg
wouid oe reduced, but improved sentel state shodd result in
increased productivity. Uhis was hypothssised with observed
vehavicur in other disorders in mind. Une might have hypothesised
that the hypomanic patient zight produce » gzreater output than

normals, but = hypothesis of reduced eff'iciency was favoured.

(e’ The zaze hypotheses should apply to the peg~board tesi, since
this was also a continulng psychomotor activity. <here should
be a reilstively poor level of performance at first, becoming
worse as the sids~sffects exert an influence but mental health
is not recovered; followed by an improvement to near-normality

on the last occasion,

{(d, with the R.T. results, it was hypothesised that the influence
oi side-efi'ects would be minimal, but the influence of improved
mental state maximai. <ach occasion should thereiore show

srogressively better results.

Results
hesults are broadly in sccordance with the hyootheses outlined.

In all cases, immsvement in mental state wag observed independently of

the pasychological findings; in all cases also, side-effects were cbserved,
Fige 5.3 shows the trends for each of the four tests. The expected
direction of change with mental improvement for each test is Gown, while
the expected directions due %o side~effects are indicated on each figure,

In spite o1 antagonistic effects operating on three of the tests,
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significant differences beiween socres were obtained for eache.

{See Teble 5.1).

Comparing lst & Comparing 2nd &
2nd gccasion %Zrd occasiorn t
(1-tailed) (1-tailed)
Size of writing (UeS.ae) 2,96% 1.81
Speed cf writing (0XUX; l.4l 5.19%
veg-board 3.08* 3.95%
JL.lpie HeTs 2o 21 1 ull-a
= p 405

Paple B,1 = Lomparison of psychomotor results
for each ceccasion of testing.

The results indicete that it is possible with these tests to
determine independently the relative trends towards mentail improvement
and physical side-sffects. A similar approach has bee: reporied by
Brooks and ‘eaver {1961) assessing the effects of Trifluoperasine on
ghronic schizophrenics. They too remark on the differential
sensitivity of the psychomotor tests used. Nothing of this sort has
been repvorted with acute patients hitherto. The results supsort the
claim that the drug is not having simply a sedative eflect. rerformance
on simple R.T. is enhanced with continued aéministration of the wrug
rather than reduced as would be the case with & drug whick simply sedates
{Huston and ceof 1952j, They alsc suggest that the hypomenic individual
is not quicker and more alert than others as might be supposed irom

superficial observation; rather, a clear loss of efticiency is detecte.d



CHAPTER 6.

AN EXPERIMENT WITH SCHIZOPHRENICS INVOLVING

LEVELS OF COMPLEXITY ON A

REACTION-TIME TASK.



The following experiment was conducted specifically to explore
the relevance of psychomotor studies in calculating certain hypotheses

relating to the basisff thought-disorder in schizophrenics.

Interest continues to be aroused by the nature of the deficits
exhibited in schizophrenic reactions, sonce so few leads have as
yet proved rewarding. Numerous hypotheses have been proposed to
account for the aetiology, but no theory has proved entirely satis-
factory. It seems likely that multiple explanations need to be in-
voked since it is now clear that the disorders embraced under the

heading of schizophrenia do not constituts a single diagnostic entity.

Since the diagnostic label of schigophrenia is used in relation
to & heterogeneous population of patients any theoretical investiga-
tion using this as one of the experimental varisbles is open to
eriticism. For the purpose of communication with practising
paychiatrists and in purely practical contexta (as in the earlier
chapters) the conventional categories can be Justifiesd, For this
theoretical investigation the particular facet of thought-disorder
has been adopted as & reguired symptom in the schizophrenic syndrome.
The hypothesis put forward by Yates (1966) as an alternative to that

proposed by Chapman and licGhie (1964) is under consideration.
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Tre core of Yates' proposition is that "the primary deficit
in schizophrenia consista in the abnormally slow rate at which in=-
formation in the primary channel is processed.®™ Thia he distinguishes
from Chapman and McGhie's theory ®“largely in that they streass the
importance of the over~loading of the short-term memory aystem with
irrelevant stimulation which is not screened out....It is here argued
that the basic difficulty is an inablility to process relsvant informa-
tion which is, for the achigzophrenic, often preszented at a rate faster
than his primary processing channel cen handle, Second, the present

theory atresses the importance of pressure to respond.” (op. cit.p.107).

In support of their theoretical positions, Yates on the one hand
and “hapman and McGhie on the other both invoke information theory
concepts and relate their ideas to Broadbent's filter theory. Yates
assumes that the total information processed, whether relevant or
irrelevant, overjoads the processing system because of its in-
efficilency. Chapmen and McGhie emphasise that it is when irrelevant
material is introduced that breakdown occurs (McGhie, Chapman and
Lawson, 1965.). Thus while Yates would acespt the importance of
Chapman and McGhie's work, it is with the provisc that a simpler
explanation than theirs for the deficit is possible, visz. that the

central problex is the amount of information to be processed.

As a corollary to his main proposition Yates further asserte
that short~-term memory processes are crucially involved, and that
schizophrenic deficit will occur when there is pressure to respond.
The evidence from a perceptusl study by Harwood and Naylor (1963)
is in line with Yates' conclusions. With tasks of increasing complexity,

psychoties deteriorated in perceptual assimilation more rapidly than
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did normals. The perceptual tasks included unitary perception and
the integration of several perceptual elements. It was found
that with the simultaneous perception of more than one element, the
difference in speed of performance between patients and normels
inoreased as the number of elements was increased up to five,
The authors identify the deficit as "more closely associated with
decrease in rate of perceptuel integration than with decrease in
capacity to memorise and infer." Vhether this study provides
evidence for a theory of achizophrenia is open to question since
of the 30 patients tested, only 21 were diagnosed schizophrenie.
Payne (1960) too has argued that the leficit found in recalled
material could be due to inadequate perception rather than

failure in short-term memory storage.

Venables (1958) examined the effeot of stimulus complexity with
a small group of chronic schizophrenics and found a linear deterioration.
This is in contrast to Harwood and Naylor®s findings and contrary
to predictiona from Yates' theory. However, Venables' study used only
eight chronic schizophrenics and no distinction was made between
types of schizophrenis,

A study by Karras (1967) was designed "to determine if the
slower performance of schizophrenics is due to slower data processing,”

The point is made that current studies "oonfowid short-term memory
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storage with processing rate™, so a reaction time task was used to
permit the investigation of response selection not involving shorte-
ters wemory storage, Unfortunately, a number of features of the
experiment ap de’a.cribod make it diffioult to draw firm conelusions
for or against the initial hypothesis. Choice of subjects, design
and procedure have all been oriticisedelsewhere (Court, 1967, see

appendix V),

King's (1954) work offers & number of useful leads. In measuring
speed of reaction time, four different measures were taken, described
a8 1ift reaction time (R.T.L.), jump reastion time (R.T.J,), dis~
Junctive 1lift reaction time (D.R.T.L.) and disjunctive jump fesotion
time (D.R.Teds)e The first two measures constitute the decision
and movement times of a simple reaction task, while the other two
are the equivalent measures for a ohoice reaction involving a left
or right discrimination, The frequency distributions of response times
for normals and chronic schizophrenics for all four measures were
rather similar. They ;roved to be slowed in both decision and move-

ment times to a comparable degree (correlation R.T.L. and R.T.dew +0.93).

The question whether the discrimination element played a more
significant part with the schiszophrenics than the normals was also
examined and the conclusion reached that “the defect present appears

to reach each type of response in proportionately equal amounts."

This eonclusion does nothing to support or deny Yates' hypothesis
that the amount of information input is a eruecial variable, since it
is clear that insufficient complexity of task is involved. The
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present experiment was devised to incorporate a greater degree of

task complexity by requiring responses in 2, 4 and 8 choice situations.
If task complexity is alone sufficient to cause a breakdown in per-
formance of achizophrenics, then the slope of doterioratiorn with
incressing complexity should be sharper than that for normals,

rlotted against the number of choices, the slope of the psychotics
would be non-linear while the normals could be expected to show a
lipear deterioration.

The present experiment is concerned with essentially the same
situation as thet described by Karras (1967) and Venables (1958},
but an attempt has been made to avoid the ambiguities apparent in
the Karras study. Care has been taken over selection of subjects to
ensure that chronic hospitalisation does not confound the issue, and

' that more precise classification is possible.

Experiment
4 group of 2 patients was compared with a matched group of

2 normels subjects. The patien$ group was obtained through contact
with several psychistric colleagues according to the following eriteriat
(a) diagnosis of schiszophrenia;
(b) the clinically identifiable presence of thoughi-disorder at
the time of referral;
(¢) the illness should be either of recent onset or a recent
exacerbation following adjustment in the ecoumunity;
(d) medication was noted if given, or withheld until teating had been

completed if not previously initiated;



(e) no patient of 45 years or older should be included;

(f} patients could be in, out or day-patients.

The normal subjeots were obtained from hospital staff, students
and acqualutances and matohed for sex and age to within two years.

No account was taken of' intelligence as & matehing variable both
because of the previously reported work of Tizard and Venables (1956),
Rosenthal, lLawlor, iahn and Shakow (1960) and the more recent findings
of Harwood and Neylor (1963), that in a rather comparable context,
correlations of their results with W.A,I.S, I.(e8 "were of the order of
zero." Since this study was planned it has been suggested on
theoretical grounds (Eysenck 1967) that simple R,T. should not correlate
with intelligence, but choice R.T. involving increasing information
should correlate negatively. The work of Koth (1964) is reported as
exploring this specifically and finding the predicted relationship.

No attempt waz made to match for intelligemce, but in view of
these papers this variable must be considered. The normal control
group was largely drawn from professional colleagues so an above
average level of intelligence may be safely assumed. There is no
reason to suppose any such bias in the patient group. If a differen~
tial effact were at work, it would therefore be to make the control
group faster on the more complex tasks then a control group of average
intelligence., This would make the likelihoud of & separation between
normals and patients greater. It would have operated in the same
direction as that hypothesised for the effect of a breakdown in in-

formation proocessing among the patient group., It would not have a
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contrary effect thereby masking the main effact, so the results are
not confounded by intellectual differences.

It is to be noted that in asserting simple R.T. is mot correlated
with intelligence this in no way conflicts with the main proposition
of this study that simple R.T, does correlate with mental state.
Although intelligence is one aspect of mntal functioning, the term
uental state as used here is intended to relate to the psychiatric
meaning of the term, i,q; relating to the presenge or sbsence of
mental illness, regardless of whether intellectual functions may
be affected.

Further deiails are needed to clarify the nature of the experi~
mental group, Within the classification of schizophrenia, six were
dlagnosed as paranoid, and 18 as non-paranoid. This distinction appears
%o be of theoretical significance in studies such as this (Payne and
Hewleti 1960). Most of the group had been hmpitalised for less than
one week. w“ix were still in the out-patient or general hospital con-
text; five were attending a day hospital; thirteen were in-patients
of a paychlatrioc hospital, Of these thirteen, nine had bad previous
aduissions, Exactly half the group was receiving psychotropic drugs
of one type or another. Initially it had been hoped to collect an
entirely drug-free group but to achieve this ih adequate numbers is
almost impossible these days. This division between those on drugs
and & drug-free group has been taken as an opportunity to compare the
performance under both conditions as a subsidiary part of the experimert .
Full deteils concerning the mature of the group are listed in ippendix
IiI.
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The selection of an &ge group cut~off at 45 years was with the
intention of reducing variance due to age, especially in relation to
movement times {uingleton 1954 and to ensure that the sample should

include as many acute patients as poasible,

The experimental procedure consisted of four parts, all
patients were first asked %o complete the first six of Gorham's
Proverbs (Form I) to provide some indication of thought processes,
To have ecarried out a thorough e xploration of all possible panifesta~
tiona of thought disorder would not have Justified itself in relation
to the information being sought, s0 for the purpose of selection the
paychlatric identification of thought disorder wes regarded as
sufficient and ngcessary for inclusion in the group. Two of the
patients did not complete ‘the proverbs due to language difficulties.
The controle were not asked to carry out this part of the test pro-
cedure as their thought processes were assumed to be adeyuate even
though degrees of thought-disorder have been demonstrated in normal
subjects (lovibond, 1966). For the patient group, the writing
situation served an additional purpose in that co-~o.eration was

established before proceeding further,

The second stage consisted of a simple R.T. situation to a
regularly appearing light after F.I.s of two seconds. The warning
signal was a light immediately in front of the subject. The subject
was instructed to press a central button down until a red light

appeared and then extinguish it by pressing a key immediately in front
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of the light. The light chosen was one of eight later to be used

in the choice R.T. situation {see Fig. 6.1). Each subject was told
that only the one light would appeer and he should press the key as
quickly as possible. With all but three subjects the right hand was
preferred, so a light in the half-right position was selected as the
stimulue (to depress the key required a movement of 3 inches). The
three left~handed subjects reasponded to the light in the corresponding

position on the left.,

41l subjeots practised responding until they had mastered the
recognised task and felt familiar with the situation. A asimple
response to 24 stimuli was then obtained and recorded to the nearest
1/100th of a second, Two counters were used so that total times and
decision times were obtained semrately, and movement itimes were

computed as different scores. (ses Fig. 6.2).

The choice R.T. situation follcwed. &ach subject was instructed
to respond to whichever light appeared ané was told whether it would
be one of 2, 4, or 8 lights, The order of presentation of these
cholces was varied so that 4 patients and 4 controls were presented
with each of the aix possible combinations of choices (2, 4, 8;

8, by 25 4, 2, 8; etc. ). For each choice situation, 24 responses
were required. In the 2-choice situation an equal number of responses
was made to either light but the order was randomised (the same

order for all subjects). Similarly in the 4 and 8 choice situation,
each light was presented equally often but randomly. Subjects were

instructed to respond as quickly as possible,



Fig. 6.1 - Complex R.T, apparatus showing eight-choice keyboard.



Fige 642 - Complex R.T. apparatus, including twin timers.
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The final test sequence involved a repetition of the simple
R,T« situation, but with irregular preparatory intervals in place
of the regular 2-second r.I. used initially, %The resultz of this
serles were not intended to bear on the hypothésis outlined above,
but to provide a reference poinfm;ith the results reported in Chapter 2.
Consequently, only 20 respohses were made in this last series and the
distribution cf P.I.s was as before (see page27)Q with one exception.
viz. that the longest P,I, used was 12 seconks rather than 16 seconds.
This chenge was made aince mean values of scores for 12 seconds and
16 seconds are little different but the occasional disturbed patient
was previously found to release the key on very long F.l.s. It is
clear from the results to be reported that this change made little if

any difference to the values obtained,

Apparatus

The ap aratues conaisted of a complex reaction timer linked to a
keyboerd containing eight keys and corresponding red lights (see Fig.
6.1})s In the centre of the keyboard was a button which the S. pressed
down in response to & small flash of light which served as the warning
stimulus., The eight keys were placed symmetrically either side of the

central key at distancea which involved the subject in movements of



e, 11", 3" and 6" in order to depress them. The key and light used

for the simple R.T. situation were at a distance of 3" {on the right
with right-handed subjects). with the 2-choice situation the two keys
either side both 3" away were used. ihen 4 keys were involved the
outer pair on either side served to maximise the movement component
(1.e. 3" and 6" either side), while for the 8-choice situation all

keys were used.

Response times were measured using two high-speed counters,
correct to .0l secs. (see Fige g +2). In order to operate the whole
apparatus, it was necessary for vne person to present the stimuli,

while an assistant recorded response times.
Results

For statistical purposes, all reaction times were transformed
into log scores in order to normalise distributions and to reduce
heterogeneity of variance (cf. Church 1962, Hermelin and Venables
1964, Karras 1967). Figures in the following tables are therefore
log values, except where indicated, but for ease of interpretation
in relation to results in other chapters and reported elsewhere, raw
scores have been used for graphicel presentation. Data relevant
to the main hypothesis will be considered first, then other subsidiary
findings. OSince the principal concern is with gpoed of information
processing, the decision time component has been kept separate from

movement times, and each examined separately.
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Simple Llelod dos

Rele 2 L 8
PSYCHOTROPIC !Mean| 602.5 65841 681.7 712.4
DRUGGROUF 213.5 167 ok 159 o4 161.9
(N=12)
DRUG FREE Juean| 536.5 63043 68,8 6651
GROUP GeD.| 116.8 99.3 110.9 88.5
(N=12)

3.34(¢.05)]  2.84(W05) ) 2.06(N.S.)] 3.34(405)

Table 6.2 - Comparison of decision times (log acores) for

patients on drugs and drug-free.

Using ¢, no significant differences were found between means on

any of these test situations, but a comparison of variances shows

thut they were significantly greater for three of the four situationa

with the medication group.

In general it would be the more disturbed

patients who were on drugs when tested and since it is known that

reaction time performance corrslates highly with severity of illneass,

the most satisfactory explanation for the eabove finding is that the

drugs were proving therapeutic to the point that the medication group

were no worse on average than the drug~free group.

can be attributed to the two contrary influences presented in the group,

The greater variance

greater severity of illness meking for slower scores and response to

aedication meking for faster scores.

& comparabie lack of signiflcance

between means for the drug and no-drug groups was also noted in

Chap ter 3.
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Conclusions

These data relate the effect of increasing complexity in a
perceptual asitmation presented to schizophrenics and normals. In
interpreting their significance, it should be noted that there was
a pause of several segonds between each stimulus~response sequence,
so that the task is properly deseribed as complex R.,T. but not
sequential R,T. Karras (1967) in his simple and 2-choice situation
used an interval between one response and the next stimulus of 8 seos.
so that it is inappropriate to deseribe it as either complex or
sequential, The study of Harwood and Neylor (1963) on the other
hand did involve a number of degrees of complexity end involved &
pressure to respond,
Main ¥indings

The curve that was obtained is shown in #ig. 6.35. <or both
groups it is clear that the move from simple R.T. to two-choice R.T,
produces o very marked increase in time required for ini'ormation pro-
cessing (the decision time comﬁonent) and lesser increases occur
thereafter. tthile the base level of the two groups is highly sige
nificantly different there is little difference in the effsct of ine
creasing complexity. The difference betwsen simple and 8-choice
reaction (using raw scores; involves & 31» slowing for normals and
267 for the schizophrenies. This difierence is small and in the
opposlite direetion to that reguired by the hypothesis, It follows
the same trend as the flattening noted by Karras (1967) If log values
are used the difference is slightly greater (250 and 17%) and again

the deterioration is less pronounced with the sghizophrenic group.



500~

/O
e
v
,0/
-
450 o—
/7

/

/

. // o——-0 SCHIZOPHRENICS
o 400- / x x NORMALS
o )

"
b
350 /x
x
x/
300
x
250 Y . T .
0 2 8

SIMPLE TASK COMPLEXITY

Fig 6 3 THE EFFECTS OF INCREASING TASK COMPLEXITY
(VISUAL R T.) ON SCHIZOPHRENICS AND NORMALS



Both trends were tested for linearity and found not to depart

significantly irom this.

Paranoids vVs. non-ggganoids

defore the data in Fig. 6.3 can be accepted firmly, a number
of related'qgesﬁions must first be examined, It was noted that the
schigophrenic group included some who were diagnosed as paranoid
whereas the remainder slthough showing evidence of thought disorder
were not so diagnosed., It is epprogriate to examine whether there
is any difference bgtween these groups, since Yates proposed that
his theory would be more likely to apply to the non-paranoid group.
The msan log scores for the two groups are contaived in ¥ige 6.4
The trends are essentially similar for both groups though the over~
all level of performance for parenoids is better than for the non-
paranoid group. There is no evidence here of an effect in one group
being mesked by a contrary effeect in the other, so the general con=-
clusion that there is no significant difference in trends between

ncrmals and schizophrenics remains good.

Drugs

The problem of institutionalisation confounding chronicity
was avoided by selscting only patients who were outpatients, recent
admissions or re-admissions. 3But the administration of drugs might
be expected a priori to have changed the performance of thought-
disordered patients towards a more normal level, i comparison beiween
tiese patients on psychotropic drugs with the remainder was therefore

made. The results for decision times for the two groups are shown
in Table 6.2,
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The present study fulfils Yates' criteria of increasing degrees
of complexity and a pressure to respond., The results are closely
similar to Venables (1958) findings using eight lights and a verbal

response, in that a linear deterioration of performance occurs.

It is concluded that this study demonstrates that increasing
complexity and pressure to respond are not sufficient to produce the
type of deterioration required by Yates' theory. While the work of
Venables {1558) and Karras (1967) have pointed in the same directionm,
the present study has defined the patient population more rigorously,
especially in relation to the important distinction between paranoid
and other forams of schizopﬁrenia.~ In addition, the presence of thought~
disorder was required since Yates' thcory is concerned with this aspect
of schizophrenic functioning. Iinally, the experimental group differs
from others in bein; an acute population with active psychotic signs

stili apparent.

Subsidiary findings
The three types of R.T. situation were analysed separately to

determine what were the significant varisbles, i.e. simple k.T., choige
ReTe (2, 4, and 8 choices), and regular £,I., and simple R.T, with
irregular ¥.J. =ith the first two both decision times and movement
times were examined separately. The irregular r.I. situation was in-
cluded as a check on the earlier findings, so only decision times

were analysed.
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It is clear that the schizophrenics as a group are significantly
slower both in their speed of decisior and in the movement component,
ihe slow speed on the decision component, is of course, well establish-
ed in the literature, but the evidence for motor rvetardation in
schizophrenics is less well-recognised. 4s no significant difference
was found between the uovement times of patients on drugs and those
who were drug-free it is clear that this retardation is not simply
due to extra-pyramidal side-effects of psychotropic drugs. <*he
evidence presented in “hapter 3 was atrongly suggestive of a motor
retardation (measured there with the peg~board) but with less
rigorous control of variables in the clinical experimental aituation,
it was not possible to be dogmatic, <Zhis more careful isolation
of the movement component together with more comtrol cver other

variables adds confidence to the earlier cautious conclusions.

The variance due to subjeets has been substantially eliminated

by the use of a careful control group, matched closel, for age and sex.

(b) Choice R,T.
4nalyses of variance were carried out as for the siuple R, T.
situation, with the addition of complexity as a variable. The

results are contained in Table 6.4 .
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Influence of grosentation seguence

Mean scores were examined to discover whether different orders
of oresentation influenced the results. The trends for each order
were upiform with the &-choice times consistently longer than the
L-chcice times which were longer than the.2—choice times., #11 the
differences were significant except those for the order 2, 8, L.

It is therefore concluded that, while it was apyropriate to design
the experiment in the manner described, there was no significant
effect attributable to order of presentation.

(a) Simple R.T, with regular ©,I,

inalyses of variance were carried out on the simple R.T,

In Table 6.3 the influence of mental state (patisnts va. normals)
(regular -.I.} and waiched pairs of subjects (abbreviated as " sub jects")

is shown. A treatment x levels design was used {Lindquist 1953).

Degrees MOVEMENT LOG SCCRES DECISION 146G SCORBS
of

Freedom Sele4{Mean S5gy ¥ | ¥ SeUee |Mean 8q.|F |P
Mental 1 512,740|512,740122.4| 01| 217,218/217,218 §1.7] Ol
State
sub- 23 590,244| 25,662{1.12|M.5.] 429,598] 18,578 | 1.,0{N.S.
Jjects
M.3x 5] 23 527,104 22,917 =~ | - 424,923 18,474 | = |-
Total | 47 1,640,088 - -1 - {1,071,739] - - |-

Teble 6.3 - Sources of verience with simple R.T.



Deg;ees WOVEMENT 1LOG SCORES DECISION LOG SCORBS
SOURCE | . 5 s -

reedom| S,0,.5, [Hean 5qd F P |5.0.8. Mean .gf F P
Hental state| 1 [11,508 11,808 | 20.9] <.01]| 682,276]662,276]37.8] <.001
Subjects 23 2,771 381 U614 N,S,. 824,182 35,83411.98] <05
Complexity 2 35,059 1,530 | 45.0] ¢.01 44,0361 22,018(3,.2 &05
KeSe x Se 23 112,956 563 ] 16.5] <01} 414,559 18,026]2.65 <01
MeSe x C» 2 161 61 2:3] NeSa 606 3031004 ] NoSe
S. x 6. 46 1,527 33 1,01 .S, 39,215 85310.121 K.S.
Residual 46 1,569 34 - - 312,909| 6,802 - -
TOTAL 13 | 39,851 = = - 12,317,823 - - -

Table Séﬁh - Sources of wvariance with choice R.,T. data.

It is apparent that the most significent effect is mental state,
with the patients performing worse than the n.rmal control group.
There 1is nc significant effect among subjeets with movement times but
the significant difference with decision times is identifiable as

being due to sex ~ the mean for males being faster than for females.

The contribution %o total variance of complexity is far greater
with movement times than with decision times. This is very simply due
to the different distances involved in the response situations. The
4=choice situation involved the greatest distance, since only the outer
keys were used whereas with the O~choice situation half the responses
were to the nearer keys. #ith the decision times one notes & lesser
but significant effect (P = .05) in which subjects took longer to

respond the more complex the sitation became (see Fig. 63/
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There is finally the highly significant interaction of Mental
State X subjects. Hef'srence back to the raw data shows that this is
due to an interaction between sex and mental stats. Table 6.5 shows
that whereas the range of scores among the normals is comparsble,
the male schizophrenics were far more varisble than the female
schizophrenics. The fastest and slowest patients were meles, while
the females clustered more closely around the meane.

igcision times in milliseconds.

MEAN . RAMGE
NORMALS - Male |338 258= 395
- Femalel 337 272~ 4d
SCHILOCHRENICS ~ iale |456 276~1130
~ Female| 457 385~ 650

Table 6,5 - Main decision times and range
of times for patients and .
controls in relation to sex
differences.

(e/ simple B.T. with Irregular r.l.s

The collection of the data within this category did not bear
on the hypotheses outlined so far in this chapter, but served as a
further check on the earlier results reported in chapter 3., The
sequence of twenty responses was directly comparable with that ale
ready used, so the opportunity was taken to see if previous findings

would be confirmed under more controlled conditions. Two differences



did actually exist but it was predicted that they would be unimportant

and proved to be so. The longest ¥.I. used was 12 secs. instead of
16 secs., and the response situation involved a jump R.T. but ounly the

decision time score was used.

The importance of P.I., for schizophrenics and for normals is
shown in Fig, ¢.5 It is agin clear that it is with short P.I.s that
the greatest difficulty occurs. The absolute levels are closely similar
to those found with the previous group of schizophrenics (see Fig. 347
There is also confirmation here of the schizophrenic's inability to
maintain a major set (Shakow 1962), in that performance is relatively
poorer with the 12 sec. P.I, than is found with normals who function

at an optimum level with a £,I, of 4 secs. and greater.

One purpose of devising the sequence of irregular P.I.s in the
fashion alreedy described was to examine the effect of one preparatory
intervel on the subsequent one. It becaus apparent in a pilot run that
when a short P.I. followed a long P.I., patients performed much worse
in the second response situation than did normal subjects. It was clear
that a set was developed during each ¥.I, which patients found difficult
to modify when a very different length of F,I. followed. It therefore
scemed worthwhile to examine the influence of what may be called the

pre-preparatory interval (P.iels)e

The effect of P.:.I, is represented graphically in Fig. ¢ ¢
The curve for normals shows a2 linear change such that longer P.P.l.s
tend to produce longer R.T.s. The differences are consistent but not

great. By contrast, the schizophrenic group shows great variabilitye.
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It would appear that, having developed a set to responding
rapidly (1 sec. P.P.I,) the next responss is also produced rapidly,
whereas when there has been a long wait (12 sec. P.P.I.) the following
response is a slow one. <The 4 and 8 sec. P.P.l.s involve a conseciocus
development of a set to wait for the stimulus, but still within the
limits of waiting which schisophrenics have: been shown able to handle.
The long R.T. following a P.P.I. of 2 secs is the result of the rapid
succession occurring when the F.I. is one second, i.e. shorter than the
P.P.I, o

One may infer from the difference in patiern of respongse be-
tween schizophrenics end normals, that the schizophrenie is influenced
by what has just happened to a greater degree than the normal subject.
He is less able to readjust to what may occur next., He therefore has
relatively less diffioulty in handling regularly recurring materisl
than he has when the onset of the next stimulus follows an irregular

sequence,
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PSYCHOMOTOR CHANGES IN ENDOGENOUS DEPRESSIVES UNDERGOING

P

Introduction and Hmothesea

Tt was shown in Chepter 3 that when performance on simple
R.T, is compared with the psychiatrist's clinical opinion, there is
subatantial agreement between the two if psychotic patients are under
consideration. A 79%% sgreement was obtained among the 67 psyshotic
patients assessed (see Table 3,15). 4 subegroup of 10 depressed
patients appeared not to improve on the simple R.T. measure used
although rated clinically es improving, and this discrepancy was
found to relats to the administration of E.C.T, Where patients
were treated for depression with E.C.T. they improved clinically,
but the .eonfusional effects resulted in poorer R.T. scores than
would otherwise have been axpected, This was sufficient to reduce
or destroy the correlation between measures in some ocasges though
jn others the degree of clinical improvement more than offset the

E,C.T. side-effects and improvement could still be jdentified.

In that experiment, the psychiatric ratings were, for reasons
outlined earlier, less precise than could have been wished for
evaluating the psychomotor measures. To establish the reliability of
sinpleR.T, &s an indisator of psyshiatric status, & further experiment
was carried out on depressed patients. It was decided to examine
some patients receiving E.C.T. and compare the results with a group

receiving drug therapy.
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Depressed patients were also chosen because of the
availability of a rating-scale (Hamilton 1960) which is appropriate
for use by an independent observer and yields a score against which
the reliability of the simple R.T. could be more precisely judged.
The Hamilton Rating Scale for uUepression (H.R.S.) was scarcely
known when the work in Chapter 3 was initiated and had certainly not
proved itself as an adequate research instrument, but in the in-
terval it has been used and developed to the point that it is now
a valuable adjunct to research (Hamilton 1967). It provides a
possible range of scores covering the features of depression. It
is not a diagnostic tool, but simply intended to provide a measure
of the degree of depression among patients where the diagnosis hes

already been made.

It is important to note that, even when an uneguivocal diagnosis
has been made, some patients will demonstrate symptomatic changes in
response to treatment which are not covered by the ltems of the
H.R. S, Side-effects of drugs or E.C.T. are cases in point. Hence,
there is value in having some more global measure of psychiatric
status. A useful contribution has been the recent development of
the Symptom-Sign Inventory (S,S8.I,), pioneersd by Foulds (1965).

His purpose has been to develop measures to give assessments of

the personality structure which will remain relatively unchanged
during illness, as well as measures which will change with clinical
change. The Hysteroid=-Obsessoid Cuestionnaire aims to provide a

relatively constant measure, and the 5,8.I, to assess degrees of change.
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That this proves to be the case has been confirmed with depressed

patients (Mayo 1567).

It is therefore now possible to assess depressed patients

&t successive points during treatment with tools devised to reflect
elinical change. The H.,R,3, is in effect a standardised clinical
interview and provides a measure of the psychiatrist's judgement of
a patient, For it to be of value, the rater has to be both a
competent clinician and familiar with the seale. The 3,S.I. demands
lesa akill in administration, simply requiring a "Yes-No" answer

to 80 guestions. This provides ap assessment of the patient's

subjective view of himself.

With these two rather different measures, the simple R.T., may
be compared, That slowing of R,T. among depressed patients is not
simply dus to retardation or to physiologicael under-reactivity has
been shown by Martin and Rees (1966) who identified a reduced dia-
orimination and muscular hyper-reactivity among "reactive®
depressives, in examining groups of endogenous depressives, mixed
depressives and normals. They postulated that poor motivation and
lack of concentration may have influenced their regults, but did not

analyse the relative importance of these.

It may be hypothesised thet there will be:
L. 4 positive correlation between changes on simple R,T.
and H.R.S.
24 & positive correlation between changes om simple R.T. and S.S.I.

Se 4 breakdown of the relationship between simple R,T. and
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and other measures among those patients treated with

#4sCs'e because of aide~effeots.

L 4 eloser relationship of siuple R.T. to S.8.I., than to
H.R.5. since the former gives a broader assessment of

psychiatrioc status.,

Procedure

crrangements were made with a psychiatrist responsible for
8 psychiatric hospital admission unit to refer all patients having
an endogenmous type of depression for assessment as soon as possible
after admisaion, That is, patients diagnosed as involutional
meliancholia, endogenous depression and manic-depressive psychosis,
depressive type would be ineluded, but neurotic or reactive
depressions would be excluded. Since the psychotic type of de-
pression is typically responsible for a large percentage of ad-
missions to psychiatric hospitals, it appeared that numbers would
be no problem. This was checked ageinst hospital admission records
which confirmed a probable availability of 2-3 new patients per week.
It is therefore noteworthy that the first suitable patient was seen
nearly three months later and after six months only five had been
obtained. In the meantime alternative arrangements were made to
obtain patients through the University Department general Hospital
beds. Ten patients were obtained over the same period in this way.
Cne disadvantage of this arrangement was that the co-operation of
two more psychiatric colleagues was ngeded, who also administered

the HeR.Se The psychomotor testing also had to be conducted in



- 132 -

three different locations rather than one. Both these factors

may have tended to reduce the reliability of the overall measures.

the absence of suitable patients proionged the nolleection
of data beyond the expected time, This delay smphasises that the
nagority of straight-forward depressed patients are now treated
effectively by their general prectitioner. & larger group of
patients might have been obtained more rapidly by accepting border-

line cases, but a amall group with rigorous oriteria was preferred.

In this study the whole psychomotor battery was administered
as before, in order to preserve 2 atandard test situation and -
makes results comparsble with those in Chapter 3, but since only
the relationship between simple R.T. was being compared with the
HeReS. and S.8.1,, results from the handwriting and peg-board tasks
have not been analysed, The S.8.I. was administered following the
psychomotor tasks to evoid any contamination of R.T. scores. The
psychiatrist responsible for the patient administered the H.K,S.
independently and made the results avallablie at a later time - again
to avoid contamination. This procedure was repeated at two weeks
and at four weeks with the proviso that if testing were due on a
‘day when E.C.T. was given, it was delayed until the day following
treatment .

scores from the HeR.S5, and S.5.1. were recorded and used as
raw scores, the former having a range of 0-60, the latter 0-80.

The mean R.Te over twenty trials was obtained and transformed as in

the study in Chapter 3 into a log score (the mantissa x 100),
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These results are summarised in Appendlx IV,

The 15 patients ccnsisted of 11 women and 4 nen, with a
mean age of 52 years (range 27-77). Nine were treated with drugs
and six with E.C.T. Generally a striking iuprovement was noted,
but in 4 cases, patients failed to respond during the month of
being assessed. One p:tient. responded to E.C.T., bui an underlying
dementing process was revealed; one patient became floridly paranoid,
but then recovered; and two patients became mildy hypomanie by

the lest occasion of testing.

The trends in scores for the whole group of 15 patients as
well as for the two sub-groups of pattern on E.C.7. and drug therapy
respectively are summsrised im Fig. 7.l. By inspection one notes
that all three measures show that patients receiving =.C.T. were
as & group more seversly ill initially than the drug group. This
fact would serve as one criterion for the use of E,C,T.). All
thres measures are consistent in demonstrating improvement during

the periocd of study.

For those receiving £,C.T. a sharp improvement appears over
the first two weeks, but less improvement appears later. The
former reflects the immediate response to E.C,T. commonly found,
while the latter trend probably arises from the side-eifdcts of
E.GC.Te to be discussed below. Those receiving drugs show the
opposite trend with slight improvement initially giving way to
greater improvement in the second fortnight. this is entirely

consistent with the usual mode of action of anti-~depressant drugs
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whose effect is often not felt until 2-3 weeks have elansed.

To demonstrate the value of the simple R,T. as a criterion
of improverent, it is necessary but not sufiicient to show trends
such &s these. Kore to the point is to show whether the
relationship is susteined suif'iciently often with individual cases

for the coefficient of correlation between groups to reach statistical

significance.
H-RQSQ Dedele HaTe
H.'ij.os . - < "'0.57:;: 4’0.62*
Cedele - = +O'l"1
.T. - L] -

Table 7.1 - Correlation between overall
difference scores (Occasion 3 -
Occasion 1) for the total zroup.

g P. < 005

A comparison of results for the total sroup of 15 patients
shows in Table 7.1. & significant relationship between the H.R.bs
and the other two tests while the relationship of G.5eL./ReTe
fell just short of significance, 5ince these values are coeflicients
of validity rather than relisbility, it is usual to expect values
up to around 0.60 (Guilford, 1965) and for so small a sample size
¢an be congidered satisfactory. U“hen patients on anti-depressant

drugs were separated from those receiving L.C.T. the relationship
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between test scores for the two sub-groups were as shown in .

Table 7.2.

HeRoSe Dedele BT,

Drug H.R.S. \ +0,57 +0,76%
Grouyp
(Nﬂg) S.S‘IC + 0022 \ *0072*-"

ReTe + O .65 +0 005

EosCeTe Group (stj
Table 7.2 - Correlation betwsen overall difference

socores (Vccasion 3 ~ Ocecasion 1) for
drug and 8,C,T. groups.
¥ P £05
smong those patients receiving £.C.T. no significant
relationships emerged. The confusionsl espects of £.C.%. at the

time of testing were presumebly such that each measure was affected

to a different degree, so that no clear-cut relationship emerged.

By contrast, the results with those patients on drugs show
& significant and substantial relationship between simpls 2,T. and
the two criterion measures, even though the twe criteric: measures
themselves just failed to intercorrelate ot & statistiecally
acceptable level. This would suggest that, provided severe side-
effects do not cloud the issue as with E.C.T., the simple R.T.
measure gives a sensitive indicator of change in psychiairic state,

whether one thinks in terms of depression as indicate¢d Wy the

Hamilton Scale or in terms of a broader assessment of psychiatric
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dysfunction provided by the &£,5.I., dalthough it was hypothesised
that the simple 2.T. measure would correlate more closely with
the broader~based measure, no significant difference is evident with

this sample~size.

Another way of looking at the relationships between test-
scores is te compare changes over the first fortnight with those over
the second fortnight, ior the E,C,T. and drug groups separately. The
intercorrelations are shown in Table 7.%5. Two features emerge from

these relationshipa:

{a) agein little relisble correlation is fcund among patients
receiving E.C,T. The ove significant value (R.T./H.R.S.
during the second fortnight) sppears to be & chance finding

not capable of psychological interpretation.

(b) There is a more consistent association between simple R.T.
and $,8.1. scores than batween the other relationships. This
finding is consistent with the third hypothesis that weas

proposed.
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DRUG GROUP

H.R. S. S.SQI. R. TO
Barly Late sarly {Late sarly Tate
Larly \\\\\\\\\\ +011 -0,10
H' R. ‘3 e
Late 40 ‘54 + 056
EBarly +0,32 _ -+ o BB
S.8. L. e
Late +0,50 e +0.74*
Barly «0e37 W01
R.T,
late :j +0090* +C 065
]

'Late!

£.C.T., GROUP

Iable 7.3

'harly' = (Difference Score Cceasion 2 ~ Occasion 1)

“ P £405

= (Difference Score Cecasion 3 - Uccasion 2)

Comparison of results of patients receiving drugs

with those receiving Z.C.T.
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Discussion

1.

2.

S

The original hypotheses way now be reconsidered.

i positive correlation was postulated between changes on
simple R,T. and changes on H.R.S.

This relationship was established at a statistically
significant level when changss over the month of treatment
were examined. This was true for the whole group and for
those receiving anti-depressants, but not for those receiving
LeCeTe

A positive correlation was postulated between changes tn
simple R,T, and S.5.L

This relationship was established at a statistiecally
significant level for those patients receiving antidepressants,
both when the whole month's change was examined and whem
results for the first and second fortnights were examined
separately. The relationship was not found among .atients

receiving E,C,T. nor with the combined 5.C.T. and drug group.

The relationship between measures would be confoundsd by
AeCaTe

This proved to be clearly apparent on all the comparisons
made, This finding is of speciasl value in interpreting

the results in Chapter 3 reviewed at the opening of this chapter.



L 4 closer relationshi, was postulated Letween simple R.T.
and 5.5.1, than between siample R.7. and H.R.S.
In fact the size of sauple was such that a statistical
difierence ocould not be dsmonsfratad conclusive..y, though
results with the drug grouy shown in Table 7.5. do accord

with this hy.othesis.

However, the low relaticnship between H.R.S./R.T, on
early testing is almost exclusively & product of one putient who
tecame bizarrely parancid. By the H.R.S. rating she was slightly
better, since her depressive features were less in evidence, but
both the S.S.I. and the K,T. measures agreed in revealing a great
deterioration. Observations like this are particularly valuable
in identifying exactly what is being measured by the simple R.T. =~
if it were the psychomotor retardation of depression es appears to
be the case with some other psychomotor measures, then one would
expect the simpls R,T. to correlate most highly with the H.R.S.
The more reliable correlation with the S.i.I. is consistent with
the hypothesised value cf simple R.T, as a measure of “total

organism integrity or eftectiveneas.”

The same conglusion may be drawn from the differences bhetween
results oi E.,0.T. patients from those on drugs. The latter produced
consistently better scores as they got better., The former falled
to improve on simple R.T. as much as clinical improvement would

lead one to expect, and this was especlally apparant towards the

end of the course of treatment when seweral scores showed a
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deterioration in the face of clinical improvement. Clearly
central nervous system efficiency had been temporarily reduced
&s is well known in studies of the ongoing effects of E,C,T,

(Zrower and Uppenheim 1951, Hetherington 1956) o

1t would apyeer frow a study by Blacker, Hargreaves and
Stone (1968, that the decision to defer testing to the day following
EeCeT,s where treatment and testing would otherwise have coinecilded
may have exaggerated rather than minimised confusional effects.
They report that with a temporal maze test confusion increases to

& peak for e day or two following a ¢onvulsion and then declines,

In addition to testing these hypotheses, the results obtained
here once again demonstrate that simple R.T, offers a useful in=-
dicator of severity of illness. Changes in severity are matched
by concomitant chenges in mean 2.7, level. Arising from this the
date on manic~depressives in Chapter 3 and Chapter 5 have been taken
as the basis for a revised conceptual model of manic=depressive
psychosis. The extended argument taicing into account woric from
many other fields does not readily fit inio the framework presented
hers, but as it is awaiting publieation {Court 1968;, & summary

is inciuded in 4ppendix V,



SUMMARY _AND DISCUSSION OF FINDINGS.
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. SHAPTER 8
SUMMARY AND DISCUSSION OF FINDINGS,

The initial impetus for this study was the need for paycholo~
gical tests which can be readily adminisitered in a olinical context
to provide information about the clinical condition of acute
psychiatric patients., The general ares of psychomotor activity was
selected as an appropriate one in the light of earlier reported work.
However, most of this related to chronic conditions and applicability

in the acute context had not been demonstratsd.

The sequence of eventa which has been d escribed may be summarised
as follows. From the wide range of possible tests, & amall batiery
was selectsd to give measures of apeed and size. It is not claimed
that they are the only or sven the beat tests on theorstical grounds
for the purpose, but they were chosen to conform to the usual criteria
for measuring instruments, viz. objectivity, reliability, validity,
sensitivity, comparability and utility, The battery was administered
to & first group of 44 patients, all f500, 506 Sanie) piEYsslon vkt
and with no polley of selection other than availability. At the same

time a group of 34 normal subjects was tested for comparative purposes.

These two groups served as a basis for scoring critsria to La
compared with psychiatrie ratings retrospectively. Having set up
standards of scoring giving optimal agrdement with psychiatric
ratings retrospectively, a proaspective gioup of 56 patients was

tested, together with 7 more normal subjects.
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Results obtained from the battery were described in Chapter 3

and may be summarised as followa:

(1

2)

(3)

(&)
(5)

(6)

(7

(8)

(9)

Handwriting remains constant in speed and size among normal
subjects, but is sensitive to changes in mood among manic-
depressives.

Kanual dexterity assessed by the peg-board was significantly
slower than normal with all patient groups. Depressives showed
& significant improvement in performance with recovery.

A method for trensforming the skewed distribution of reaction
time scores was desoribed which makes the application of
parametric statisties appropriate,.

Sex was found to be a significant independent variable with
simple R.T, but neither age nor diagnosis alone were significant.
Patients improved aignificantly over the three occasions of
testing, but normals did not.

Over the first three weeks aoute schizophrenies and neurotics
improved most. Organics showsd slight improvement but significant
deficlt remained after six weeks,

On an initial group of 44 patients, a cutting-point was established
which, when compared with psychiatric assesament correctly
classified 824,

The same oriterion used prapectively with a further 56 patients
correctly classified 68%.

#ith the total group of 100 patients, a significent group of

"misclagsified™ patients was identified as those receiving E.C.T.
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In addition pasychotics were more reliebly classified (79%)
than neurotics (62%)., This demonstrates that a very high
degree of confidence may be placed in meamires derived from
paychotic patients not receiving E.C.T. This is probably the
single most significant clinical contribution of this study.

(10) The effect of drugs on simple R.T., was, when compred with other

sources of variance, insignificant.

(11) The relationship between peg-board and simple R,T, results was
examined in terms of the effects of age and diagnosis., It was
concluded that schizophrenics and depressives show impairment

of both central and periphersl processes.

Having eatablished that a paychomotor battery is an appropriate
and rellsble one in the acute psychiatric context, later chapters
explored its uses more specifically, To be of value, data must
sexve not only for groups but also for individuals. Five individual
studies were reported in Chapter 4 sbout whom more detailed in-
formation was available. The changes in response level showed a
close correlation with the olinical situation, sufficlently precize

for management declaions to be based on results.

The value of a battery of tests rather than one single psycho=
motor task was shown with a group of ten patients being treated
with Haloperidol (Chapter 5). 411 the group derived benefit from
this drug, and all the group developed olear side-sffects, but

no suggestion is made that clinical improvement and the appearance
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of side~effect Becessarily go together.

There is some evidence that patients with delusional aymptoms
experience an affective chéngs appreciebly earlier than the loss of

their delusions.

With psychomotor testing, it was shown that, with the appearance
of drug side-effects, there is a reduction of apeed of performance
of continuing tasks and the appearance of micrographia, but that the
speed of initiating a single response (a8 assessed with simple R.T.)
is relatively unaffected. w®hen the therapy also results in an
improvement in mental state, this is reflected in a reduction of
size of handwriting, an increase of output on continuing 'taaka, and
a reduction in reaction time for both long and short preparatory
intervals,

It is conoluded that tiis study demonstrates the importance
of using a battery of tests rather than relying on a slugle measure.
Reaction time is scarcely affected by the side-effects of Haloperidol,
Heilizer (1959) made a similar cbservation in relation to chlore
promazine and Brooks and Weaver (1961) eonfirmed this with
triflucperazine, but the effect with a butyrophenone has not
previously been studied. By contrast, tasks of manual dexterity are
sensitive to the side effects of Haloperidol, as Weaver and Brooks
(1961) have shown with phenothiazines.
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On the assumption that some fundamental aspeot of mental
illness is measured by psychomotor tasks, the R.T. task was
modified %o introduce increasing degrees of complexity.(Chapter 6).
In this way a hypothesia about the nature of the schizophrenic
deficit was examined vig. that because of reduced efficiency in
information processing, the schizophrenic will experience relatively
greater difficulty in reaponding appropriately to increasing
information content than normals., Vith & sample of thought-dis-
ordered acute patients this prediotion was not confirmed, Further-
more, the hypothssis that the problem would be eapecially aepparent

among non-paranoids was examined end not confirmed.

It was however shown that sohizophrenics are less able %o
maintain an eppropriste set to respond when preparatory lntervals
oceur in an unpredicteble sequence. This finding is no longer
original as it has now been reported (Jahn, Rosenthal and “hakow,
1963) but information on the effeot of P.P.I. on other paychotic
groups has not been reported. The affective psyshoses are shown
also to have a greater variability of response, rather similar to
the schizophrenic group., The greatest similarity is between hypo-
manies and manice~depressive depressions, and the interpretation
offered iz that hypomania is best viewdd as a defence against
depression (i.e. & more extreme disturbance than depression) rather
than being at the opposite end of a continuum which includes

normels in the centre.
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Although in Chapter 3, performancs on simple R.T. was
compared with an independent psychiatric assessment, it was noted
that the clinical Judgements inevitably lacked precision, A
turther study was therefore carried out (Chapter 7) to establish
whether the relationships previously obtained would be repeatable
with more precise external criteria. 4 group of endogenously de~
pressed patients was given the Hamilton Rating Scale by a
psychiatrist independently of the administration of Foulds' Symptom-
Sign Inventory and the psychomotor battery. Even with a fairly amall
group of patients it was possible to show a high correlation between
measures except when patients were being treated with ©.C,T, The
fact that simple R.T. correlated more reliably with S,S.I. than
with H.R.S. again demonstrates that more than a aymptomatic measure
of retardation is being Gbtained. 4 more general measure of organism
integrity 1s being tapped.

The evidencs from collecting results with a variety of
diagnostic groups is that paychomotor deficit is not peculiar to
the organic or the schizophrenic patients, nor does it appear that
diagnostio differences are readily distinguishsble. It emerges
rather that deficits relate to severity of illness. Thus the
proper usze of & psychomotor battery in a clinical ocontext is not a

diagnostic one, but to assess the relative severity of disturbance.

In this study, this principle has been applied for the first
time to a sample of acute patients, with repeatsd testing at

intervals during treatment. External criteria show that the
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procedure is sensitive enocugh to be applied in both extenmive

and intensive studies with paychoties,

 While the application of a psychomotor battery to acute
paychiatrio patients is iraught with complications of motivation,
sedation, etc., the overall conclusion from this study is that with
paychotic patients, severity of illness is the most significant
variable. #hen checked through time and with & variety of con-
ditions, the evidence is of & procedure whioh 1s both sensitive
and reliable enough to provide both theorstical and praciical
information,



APPENDIX I.

ADDITICNAL DATA RELATING TO
SUBJECTS REPORTED IN

CHAPTERS 2 and Je.



Simple Reaction Time,

APPENDIX I,

Additional data.

p B Mean R.T. (in msecs.) on the first occasion of testing
for patients (100) and normals (41) at each preparatory
interval., (See Chapter 3).

Preparatory Intervals

1 |2 |4t 8 | 16

Normals 329 | 285 1261 265 | 260
Schizophrenies | 499 1407 | 356 | 357 | 350
Depressives 496 [ 397 342 321 |335
Hypomanics 513 {454 | 3781 366 | 402
Alcoholics 388 {307 ;287! 284 |27
Organics 524 {459 | 369 | 353 | 366
Neurotios L | 416 | 364 ) 360 | 380
Paychopatha 380 | 319 2691 248 | 390

(See Fig. 37)



2, Age eand sex breakdown of mean R,T.'s (in msecs.) for
patients and normals.

¥ 40+
(12)

(29)

Normals {41) Patients 100
tale (23) | Female (18) Male {(42) | Female (58)
262 298 40+ 312 335
(58)
235 282 < {0 490 379
(42)

(see Chapter 3)




3. Frequency Distribution of Reaction Times (41 Normals).
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4. TFrequency Distribution of Reaction Times (100 Patients).
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TECHNICAL DE S __OF TIMER
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DETAILS OF THE SAMPLE OF
THOUGHT-DISORDERED SCHIZOPHRENICS

(5ee Chapter 6)



SCHIZOFHRENICS

Frevious | Present
Patient]| ige | Sex |Hospital~] Hospital~ |rarancid] Paychotropic |Cholce RT
isation isation irugs Sequence
1 B3 | P - o0 - - 248
2 ] ¥ - 1/52 o Yes 821,
3 26 # - 2/%52 Yes {en W82
L | 3% | ¥ - &/52 - - 8,2
5 29 | i |8 yeara | 12/52 - Yes 824
6 2 | K |7 years 2/52 - - 4,82
7 35 | & Bo years 1/52 - - L28
8 3 | ¥ |5 years /52 Yes - 28l
9 .|z - 1/52 - Yes 284
10 21 | &4 - 2/52 - Yes 428
1n 16 | M {16/12 1/52 - - 2,8
12 22 | F |1 year Jay ite - Yes 284
13 3 ¥ | & yeurs lay F'ie - - L28
14 21 ¥ = Tay i'te - - 248
155 | 21 | F - 1/52 - - 824
16 T - 1/52 - - L82
17 3 | » |7 years 5/52 Yeos Yen 482
18 15 # | 2 years may Fte - - 824
19 20 | K |2 yoars fay Fie Yes fesn 8,2
20 29 i |7 years 1/52 Yeos Yes 8,2
2L 20 { ¥ |3 years 1/52 - Yes 284,
22 20 & - 149 - Yos 248
23 31 | % 16 years &/52 Yes Yes 824,
P W | i@l - 1/52 - - 428




APPENDIX IV

DETAILS OF RESULTS OBTAINED BY EIDOGENQOUS

DEPRESSIVES

(See Chapter 7)
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APPENDIX 1V,

H.R.S. Se8eTa Log RaT,

Patient] Age! Sex T::;a;: 1l 213 1l213 1 o 3
T T e [T s o e oo s
2 |48 | F {orug 123] 20] 5]2925]23] s5u.6/46.2 |45.6
3 135 F {Drug |16 16117 6] 7| & 52.0r 49.6 | 47.9
4 |52 | F |orug {31 2731|3632 36] 44.2|43.8 |52.8
5 |57 | 7 |orug 22| 12| 8|28 |12 8] 62.6]53.5 |4k.9
6 |59 | ¥ |orug |22] 28)21{28)16]26] 42.0{41.0 |48.7
7 s | 7 {oewg {25 ] 3|27] 6] 9| s52.1|45.6 |43.6
8 (27 | u |orug |28] 8] 2f22] 2| 5| 48.0]37.1 |28.3
9 |50 | u |orug |20] 2227 ]29]27]30] 41.2|46.6 |50.6
10 |68 | F |s.c.r|30] 27]22)62)s7|52] 45.2{38,5 |47.0
11 |41 | F |s.cer|3 25| |38]29)15] s1.2{51.2 |52.2
12 Sk P |B.CT|32) 19| 7|82 ]|45]33] 56.6|56.2 |50.8
13 |u7 | F |ecor|e8| 17 &|28|23| 3| 60.3|52.2 |u3.5
u |66 | # |Becor|3s| 28f11lazfaz| 6] s0.6/46.8 |u0.0
15 T7 M |E.C.T]|36) 302012627 )25 39.6]35.6 |35.8

~ Scores of 15 endogenously depressed patients on
Hamiltun Rating Scale, Zympton-Sign Inventory,
and simple R,T,

(See Chapter 7je
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SUMMARY _ OF

"MANIC-DEPRESSIVE PSYCHOSIS: AN ALTERNATIVE
CONCEPTUAL MODEL™

In 1967, Schou wrote *We may still lack...& proper modsl of
the manie~depressive patient®, The traditional bi-polar model has
& number of conceptual difficulties associated with it. It
always implies that normality is to be Pfound between two extremes.
The less extreme form of the psychosis is seen in the normal with
a cyclothymic temperament who is considered to move above or below
some arbitrary normal level, While it is clesar that symptomatically,
manics end depressives are in many ways opposite, it does not
necessarily follow that polarity offers the best conceptual model
for the psychosis itself,

4 nmore helpful concept would be that of a continuum with
normality at one end, mania at the other, and depression in an
intermediate positionm (Figl A.1). On this basis the earliest in-
dication of affective disorder would be depressive while the more
extreme reaction would be manie. The dynamic view of maniz as a
defence against depression has conventlonally implied that mania is
an opposite, il.e. polar, response defending against deep depression,
Without denying the behavioural truth of this, the continuum model
would imply that it is not until depression has progressed to an
intolerable intessity that the new defence is invoked, Aadoption of
the coniinuum model would require the treatment of mania to be aseen

in a different light and certain paradoxical aspects of current
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treatment could be rationaliszed,

The following observations relating to manic-depressive
paychosis are more consistent with a continuum model than a bi-

polar one.

(i) The transition

If nania and depression are opposites th®n a move from one to
the other would demand a period of normality during the transitiom.
Although normal periods are often observed, it is also coumon to
observe & very rapid shift from one to the other (especially from
depression to mania). Under these circumstances, it is sasier to
consider the mani. vu.scde on a continuum with depression but even

further removed from reelity.

(i1) The mixed state

The same argument applies to an understending of mixed states
in manic~depressives, If a polarity hypothesis 1s adopted, co~-
existing features of mania and depression should balance out to
produce an essentlally normal picture. It is, however, well-recognised
clinically that the mixed state is one of truly psychotic intensity,

requiring urgent treatment.

(11i) Response to added stress

The onset of both manic and depressive reactions commonly
follows a significant traumatic event or time of stress. It is
possible to argue that when & normal person encounters trauma he
will either become depressed {the most common reaction) or will

defend against this with a maniec reaction. Under these circumstances
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polarity could offer an appropriate conceptual framework. But

when a person who is already depressed suffers further trauma, it is
difficult to envisege a shift acrozs to the opposite pole through
normality. It is easier to envisage a deepening of depression to
such a degree that an alternative reactlon is necessary if life is to

be preserved, so the manic defence is invoked,

(iv) Use of E.C.T.

If mania and depression are at opposite poles, then treatment
should be opposite in character to bring the patient back to
normality. Yet prior to recent specific drugs, it was common practice
t0 control manic reaotions with several £,C.T. given at closely-
spaced intervals - the very same treatment used for depression,
exospt that with the latter the freguency is usually less. The
frequency of administration of E,C.T. usually offers some clues to
the extremity of the psychotic satate. It iz therefore entirely
consistent with a oontinuum hypothesis that a depression should
receive £.C.T. while & mania should require more intensive treatment
of the same type.

It is ofter asserted by clinlcians that a denger In giving
¥.C.T. t0 & manic-depressive patient when depressed is that it will
precipitate a manie episode, i.e. the patient will "go too far the
other way® due t¢ w.CusTs Une may alternatively suggest that what
really happens is that the therapist has failed to halti the progress
of the illness which proecseds intc manie in spite of rather than

becauge of treatment. The failure to hold an affective psychosis
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in check is more readily identified when drugs are used and have

to be increased repeatedly before therapsutic changes are obtained.

(v snti-manic dougs

The treatment of mania by lithium is now well established
yot idreani, Caselli and kartelli (1958) report using Lithium
alons to treat a series of 24 depressed patients with good results
in 10 of these. Baastrup and Schou (1967) have reported the use
of 1lithium in the manic phase of the manic-depressive psychosis, and
have used it prophylactically together with antidepressants to
counter depressive episodes, . To use an anti-manic drug in the
treatment of depression would be paradoxical ii the two conditions

were considered to be polar.

The other drug now widely used in the treatment of mania is
Haloperidol (oerenace), Yet in a symposium devoted to the use
of this drug, concern was expressed by contributors (Tewfik 1965)
at the appearance of depreasive reactions which then responded to
8.,C.T. Following the continuum model these reactlions would be both
expected and a welcome indication of a movement towards a normel

mood=atate,

(vi} Use of antidepressants
A continuum hypothesis makes it rational to treat both

mania and depression with the same form of therapy. In addition
to using supposedly an antiemanic drug in depression, there is also

evidence that an antidepressant can be of benefit in mania. One
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anecdotal sccount by Schou (1963) favours this interpretation, since
a depressed patient who became hypomanic wasz kept on anti-depressant
therapy (imipramine) and the manie disseppeared after five days.

Schou (1563) also refers to the report of ikimoto, Nakakuki and
Machiyama (196U) using imipramine saying that they "made the un~
expected observation that cases of typieal endogenous menia responded
well to the drug." The adoption of a ocontimuum model could en~
courags further inveatigation of the interchangeability of anti-
manic and anti-depressant therapies, If the model is correct, it
should be possible to use lithium or an anti-depressant interchange-

ably in cases of trwmanio-depressive psychosis.

(vii) Biochemical findings
The results of biochemicel studies vary widely. Some would

be difficult to reconcile with the bi-polar concept but readily fit
in with a continmuum hypothesis. Coppen (1965) offers data relating
to the exchangeable asallum on 23 depressed and 13 manic patlients and
concludea "that manics show the same shift in residual sodium as do
depressives but with a more extreme departure from normality; the

indicstions are that as far as sodium metabolism 1s concerned mania

and depression represent similar conditions."

(viii) Prodromal signs
It might be argued that the continuum model does not easily

account for those patients who move directly irom normality into
hypomanie or menia. 4&ccording to this nodel one would expect an

intervening period of depression. It is, however, well known that



many patients recognise prodromal symptoms of approaching hypomania-
commonly these include features such as increased sensitivity,
irritability and sleep disturbance. These may well be interpreted
as a transitory depressive equivaleni. prior to the more serious

reaction.

(ix) Declining incidence of mania

Many older clinicilans report that manic episodes are seen much
less frequently than twenty years ago. It is difficuit to be sure
how far this is true, and how far, if it is true, it is the result
of cnanges in psychiatric msnagement. 4 report by Lachman and
abrams (1963) has detailed the incidence of manic illness encountered
at cellevus Hospital, New York in the years 1948-1962. A dramatio
decline is apparent especially between 1B and 1952, Fossible
explanations such as changes in diagnostic nocuenclature and the in=-
troduction of major tranqnilliseéa were discussed but the conglusion

drawn was that no single causal factor could be demonstrated.

WwWith the traditional biepolar model it is difficult to explain
this change, However, with the continuum model one would predict
that therapies directed to the effective treatment of manic-depressive
depression would result in a reduced incidence of mania slsoc. The
use of £,0.T, was not disoussed by Lachman and Abrams, but it was
certainly being used increasingly in the 1940's, Consequently oue
would expect a high perdentage of patients who previously developed
wanic episodes, to be treated with E,.C.T. before reaching the wmore
extrewe reaction and thereiore the incidence of manie 1llness would

be reduced. In contraat, one would expect an increase in the
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diagnosis of manio-depressive illness, depressive type, but this would
not necessarily be represented in any statistics available due to
the sdvent of anti-depressant drugs. . ny tendency for the incidence

of depression in the psychiatric hospital to rise, would be offset
by the inereasing use of out-patient and general practitioner facilities.
This is evident in lLachman and Abram's report which reveals a sisadlly

declining total admission rate for the entire period.

Psychological test data using simple reaction time (k.T)
measures have long shown {Bevan-Lewis 1895, lLundholm 1922, Wulfeck
1941) that hypomanios perform more slowly than normals, contrary to
the 'common-sense' expectation that they would be able to make
rapid responses, If the relationship between mania and depression
were & bi-polar one, then results from each could be expected to be
impaired to an equivalent degree, If, on the other hand, the continuum
model is correct, then the responses of hypomanies and manlies should,
&8s a group, be slower than those of depressives, and both groups
slower than normals. This proved to be the case in an early study

by Lendholm (1922).

(xi) Present findings on simple R.T,

The performance of manicedepressive jatients was compared with

performance of normal subjects on simple R.T.

The number of subjects in each sample is shown in Table 1.
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Hormals wanic-.epressives
ispressed Elated
B F # ¥ 54 F
& 6 g & 4 5

Jable R ~ Composition oi samples of
patients and normals

The performence of the three zroupas is shown im lig. 4.2,
The satients were teated shortiy after admission to hos.ital.
These trends give support to the hygothesis that elated patients
eére more sevemly ill than depresasd patients who sulier from uanio-

depressive psychosis.

the possibility that the hypomanics were slow on K.T. fov
reasons diflerent irom the depressives wus considered, It might
be thought, a griori, that the distractibility o the former and
the retardation of the latter could sccount for poor parformance,
L strong argument for discounting this pozuibility was provided by
the pattern of pre~preparatory interval (¥,?.I,) scores. By using
irregular ,I.5 it was possible to examine the efiect of the
sreceding stimulus, or P.P.JI, This has been shown by iahn, Hosenthal
znd Shakew {1963) to be signifioantly affected in schizophreniocs as
a result of their inebility to maintain set. 2 similar situation
wes found with both hysomanics and depressives (see Fig. i.35).

The pattern of disturbance in the two phases of manic~depressive
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paychosis is indlstinguishable but the relative levels bear the

same rala.tiamhip ;"a with P,I, 31.e, with hypomanies slower than

depresaives.

The study which remains to be done to confirm this continuum
hypothesis is the repeatesd testing of a group of patients at
different points along the continuum, including if possible responses
made during the mixed state.

Coneglusions

Taking the foregoing review of elinical findings, together
with the psychomotor work reported here and elsewhere, the most
parsimonious interpretation is that manic~depressive psychosis
should be conceiwed as a reaction in which the depressive eomponent
conatitutes the first level of breakdown, while mania is the more
severe condition. In no way does such a proposal out acroas the
concept of a c¢yclie psychosis, but it does put the components of
the cycle in a different relationship from that which has been
traeditionally proposed or implicitly assumed. A continuum hypothesis
makes the mixed atate more comprehensible, and offers a rationale
for the use of the "normmothymotie" drug lithium in both manic and
depressive phases, Hitherto the ocecasional successes have been ob-
tained paradoxically rather than rationally. It would alsc revolution-
ise clinical practice in relation to patients receiving treatment
changing from one phase of the continuum to the other. Treatment

would not be discontinued or changed as is usually done but maintained.
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The treditional emphasis on polarity has arisen because
behavicural indicators have been paramount in identifying the
progress of manic~depressive psychosis. The more recent evidence
from biochemical studies and drug response make it clear that
behaviour cannot ve assumed to be the best gulde for the ¢linician.
When it comes to decisions regarding therapy it is doubtful whether
these polar observations deserve the attention they have tended
to receive - the progression along a continuum from normality 1s
more likely to offer therapeutic rewards. It is therefore important
to distinguish between symptomatic aspects of manie~depressive
psychoais in which opposite responséa are observed, and the

syncrome itself whers a contimuum away from normality is observed.
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