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ABSTRACT

B e S

Psychomotor performance, drowsiness and anxiety Were measured

in 70 anxious outpatients in a randomized double~b1ind, placebo-
controlled trial comparing the 1,5 benzodiazepine clobazam (10
mg ;{yg)‘timeé a day) to lorazepam (i mgiigggi)times a day).
Carefully seietted tests were adminfgtered'preétréatment and

at 2 and 9.days after treatment. Compliance was checkea-by

blood assays.

There was a significant improvement in anxiety in'the_cloba—
zam, lorazepam and placebg groups at 2 days and a fﬁrther
improvement at 9 days but only in the clobazam andvlorazepam
groups. The lorazepam patients had a signfficantly higher
overall drowsiness rating than the clobazam and placebo
groups. Both the clobazam and placebo gfoupsﬂshowed an
improvement over time in choice reaction time, the Digit
Symbol Substitution Test, Purdue Pegboard tests and the Inglis
paired-associate learning test. There_waé no change in
critical flicker fusion threshold. The lorazepam-treated
patients demonstrated éxactly the same pattern on psychomotor
performanée tests except that there was an impairment in two
of the Purdue pegboafd tests on day 2. On the basis of
previous volunteer studies with lorazepam, a far more-general
and consistent impairment of bsychomotor perfofmance Was ex-
pected with that drug. This indicates that the finding
derived from normal voLunteefs cannot necessarily be extra-

polated to anxious patients. The possible reasons for the -



d1fferent responses in volunteers and pat1ents are d1scussed
The practlcal 1mp11cat10ns of the varlous f1nd1ngs and the

'recommendatlons for future research are aIso con51dered
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1. THE BENZODIAZEPINES

EXTENT OF PRESCRIPTION OF THE BENZODIAZEPINES

The benzodiazépines.qre among the moét'widély presckibed classes
of drugs. From 1964.- 1972, the number of prescriptions for
anxiolytic drugs ddubled in the United States. - Virtuélly

all of this increase Was.attribUtable‘to an increase'in the
use;of benzodiazepines, specificallyﬂdiazepam (Blackwéll,

1973). Hollister (1981) writes that bne might have coh-

cluded, were one to extrapolate from the éurve, that by 1984

everyone in the United Stétes would be on diazepam. However,

1972 was the peak of use and in the subsequent 7 years,
prescriptions for these drugs have declinéd,by about 22

percent.

Information about the use of benzodiazebines comes from’
prescription audits, national and local.houseﬁbld surveys,
and surveys conducted in family practice." in the'United
States during 1973 the total number of prescriptions filled
in drug stores for all drugs was 1 500 million. Of these,
223,2 million were:for bsychotherapeutics.and'80 million

of them were benzodiazepines (Rickels, 1981). Survey‘déta'

taken during 1972'indicateg)that-15 pehcent of respondents

had used a benzodiazepine over the previous year 'in the .

United States. In Western European couhtrieS'use ranges

from a low of 10 percent in Spain to a high of 17 percent
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in Belgiuh with the United Kingdom repoftihg‘an incidence
of 14 percent. In the Un1ted ‘States one th1rd of the
benzodlazeplne users were h1gh users, they had taken the1r
medlcatlon regularly for two months or more, one thlrd were
intermediate users and the rema1n1ng th;rd were low users
(Rickels, 1981). There is a'prevalehce ofhdse ih females
over males, the approximate proportion‘is two‘female uéeré

for every male user (Bellantuono et al., 1980).

TYPES OF BENZODIAZEPINES‘

The phenothiazine tranquilisers‘wehe developed in the early
19560s. They made a1&ehendodsﬂ¢ontribution to the drug

treatment of severe psychological problems, specifically

'schizophrenia. In addition, ant1depressant drugs had been

developed to treat depre551on.-: However, by 1960 the - drug
treatment of anxiety symptoms was not promising.r'dThe‘barbie

turates had a general nonspecific sedative effect-and-

' meprobromate, although initially thought to: be an 1mprovement

was later shown to add llttle if any- therapeutlc beneflt

to that available from the barbiturates (Greenblatt and- -
Shader,11974). - Thus the development of the ben?odiazepines
which began in the early 1960s hasvmode a majoh,oontribution

in the drug treatment of anxiety.

‘The first benzodiazepine to be developed wes‘chlordiazepoxide

(trade name - librium). This was followed by the development

of diazepam (most c0mmonly used,trade-name - valium). Other
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important well known benzodiazebines include nitraZebam

~ (trade name - mogodon) and lorazepam (trade_name - ativan).

All these benzodiazepihes have the nitrogen atoms situated

at positons 1 and 4 in the heterocyclic ring and are calied

1,4 benzodiazepines. A diagram of the chemical structure

of diazepam, the most commonly used 1,4 beniodiazebine,

can be seen in Appendix 1. In the eafly L970§ avbehZOdiaze—
pine with the nitrogen atoms in positibns 1 and 5'in the-
heterocyclié ring was developed. This'l,5.benzodiazepine

is called clobazam (trade name f-urbanol),Ahd_a diagram of

its chemical structure can be seen in Appendix'l,

THE CLINICAL INDICATIONS OF THE BENZODiAZEPINES

The benzodiazepines have a Well,gstabliShed set of clinical
indications that follow closely their pharmocological
effects.  These indications are: anXiolytic, hyphotic,
muscle relaxant, anticonvulsant, and anaesthetic (Hollisfer,

1981).

The éfficacy of the benzodiazepines inralleViating ahxiety '
has been established in double-blind; placebo controlled.
studies. Bellantuono et al. (1980) in .their review of

these studies, report that dut of a total of'85‘stUdies compar-
ing a benzodiazepine with a piacebd, 44 result§ showed'the
drug to be much better, 26 showed the_drug to be slightly'
better, 14 showed no difference.and bne Study shoWed‘the

drug to be worse than the placebo.
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The benzodiazepines are mainly prescribed as antianxiety 

agentsvand to alleviate sleep disturbances. The muscle
relaxant properties of benzodiazepines (mainly diazepam) 

are an indication for their use in_some neufblogical distur-
bances for symptomatic relief of muscle épasms'and spasticity.
The muscle relaxant effect when combined With the sedative
effect make the benzodiazepines useful for anaesthetic and
pre-anaesthétic procedUres (Bellantuono et al., 1980). Some

benzodiazepines also have a role in anticonvulsive treatment.

THE EFFECTS OF THE BENZODIAZEPINES

The benzodiazepihes have a number‘of effects: anti-ahxiety,
anticonvulsant, muscle relaxant and sedat1oh.” Sedation_

is viewed as having two components: (a)} the patient's

subjective‘reports'of drowsinesé,~51uggishness-and apathy;

' and‘(b) objectiye indications of impairediperformance on

various tasks. Aspects of this latter component will be

considered in detail in later parts of the introduction. .

‘The sedative effect can be useful if the:drug is prescribéd

as a night-time hypnotic and here drowsiness and sleep are
the desired effects. However, if the‘benzodiazepinééfare
given during the daytime as antianxiety agents they are

meant to reduce anxiety without producing generalised '

“sedation (Greenblatt and Shader, 1974). Any behavioural

impairment is uhdesirable and particularly so for thosev

persons who are involved in working with heavy machinery
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or who drive a motor vehicle (Clayton, 1976 and Kibrick

and Smart, 1970).

Silverstone (1974) considers whether accidents-arecmore
common among patients taking psychotropic drugs than among
similar patients not taking psychotroplc drugs In consider-

ing this question he writes (p. 452)

“The epidemiological information to date is in-
conclusive. On the one hand are studies which
suggest that centrally acting drugs other than
alcohol are a relatively unimportant factor
in road traffic accidents. On the other hand
there are studies which implicate centrally
acting drugs much more. An example of the
first is that reported by Walker (1971) in
which blood samples were taken from those dying
within 15 min of a single vehicle road traffic
accident. The proportion of those who were
~found to have barbiturates (7 percent) or -
tranquillizers (1 percent) in their blood was
not greater than that expected in the general
population of California where the study took

~place. In sharp contrast to that finding
is the earlier report by Murray (1960) describing
a ten-fold increase in the expected road traffic
accident rate among 68 drivers taking chloradiaze-
poxide over a 90 day period. Similarly a
Japanese survey of taxi drivers who were taking
tranquillizers revealed an increased accident
rate among them as compared to non drug takers
(Milner, 1972). .

ANXIETY

Since the benzodlazeplnes are mainly prescrlbed to a11ev1ate
anxiety, the following will be briefly con31dered a
definition of anxiety; methods of alleviation of ‘anxiety
and the advantages and disadvantages of the anxiolytics for

alleviating anxiety.
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A Definition of Anxiety

Anxiety is not an easy concept to define and there -are

various approaches to viewing the concept depending on one's

“theoretical orientation. A very useful approach is to

list the major characteristics of anxiety. This is done

very adequately by Lewis (p.l4, 1980):

"1. It is an emotional state, with thé subjectively
experienced quality of fear or a closely
related emotion. : :

2. The emotion is unpleasant.
3. It is directed towards the future.

4, There is either no recognisable threat, or

- the threat is, by reasonable standards,
quite-out of proportion to the emotion 1t
seemingly evokes.

5. There are subjective bodily discomforts during
the period of. the anxiety. These include the
sense of constriction in the chest, tightness
in the throat, difficulty in breathing and
weakness in the legs.

6. There are manifest bodily disturbances. - These

include dryness of mouth, sweating, palpltat1ons,
abdominal pain and glddlness "

Lewis (p.15) also lists those attributes which at some time
have been included in the criteria of anxiety, but which

he feels should be dispensed with as criteria of recognition

- of anxiety. Anxiety may be:

"1. normal (student taking an examination) or .
pathological. .

2. mild or severe.

3. mainly detrimental to thought and’action, or
in some respects advantageous. _
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4. episodic or persistent (chronic)

5. due to physical disease-(e.g. delirium
tremens) or psychogenic.

6. accompanying other features of mental disorder
or alone. '

7. may for the duration of the attack affect
perception and memory or may leave them intact.“

Methods of Alleviation of Anxiety

Any approach'that hopes to deal successfully with psytho-
logical problems will need to_take account of the fact that

those problems, e.g. anxiety, do not occur .in iso6lation

- from the persons environment. Thus an adequate assessment

of the person-environment system is essenfial. Different
approaches tendfto;concentratevon different'aspects of this
system. Thus -a broader approach suthaaé family theraby
would focus on the.person's family énvironment whefea$ more
individual apprdaches would pohcentrate'mOre directly on
the person. Psyéhothérapeutic approaches to anxiety
problems include psychotherapies within the psychoanalytic,
behavioural and huhanistic-existential orientations. - Drug
treatment of anxiety problems can be viewed as'a biologically

based approach focusing. on the individual.

Disadvantages and Advantages of Anxiolytics

The drug treatment of anxiety has various advantages. It

has been shown in carefully controlled studies to be effective



1

.6

. in reducing anxiety. Anxiolytics are not time-consuming

to administer and they do not requivetmhe_use_of techniquéév:
outside the experience of most doctors (Lader and Marks;_ |
1971). Therefore in situations when the'supply of trained
psychotherapists and social workers is inadequate to meet
the needs of the population drug treatment offérs_a-usefu1 
alternative. waever, unlike bsychotherapy which Qenerally
increases_the_person;s ability to déal with anxiety. (e.g}

relaxation training), drug treatment only alleviates the

person's discomfoft. Thus ideally psychotherapeutic

approaéhes are preferked relative to drug treatment.. Un-
fortunately psychotherapeutic approaches are frequently

not available, are often financially unfeaéible, br may in-
some instances represent in the patient's opinion an“unaCCept-
able altefnative (Rickels, l98lf. Therefdre, as preyibusly'
discuséed, the'benzodiaiepihes are widelyrprescribed and

constitute the most commonly used approach to alleviate -

-anxiety.

EVALUATION ‘OF DRUGS - CLINICAL TRIALS

ALl prescribed drugs are evaluated according to their efficacy

and safety (Taber, 1969). This is a édmplex-process
beginnihg with animal studies and then assessing the effects
of these drugs in humans. "The final phase and‘tﬁe'crucial
test of effectiveness of a drug is'the contrblled_clinical

trial. Uncontrolled frials are also Carkied out in thé

‘early stages of research. These involve administering



fhe'pharmacologic‘agent.to subjects and’obserying the
tafget.effects. The most important limitation of this
approach is the-féilure#to‘assess the contribution of
placebo effects in psyChotrepic drug research,'_ It is well.
knowa that tafget éymptoms may'appear;or disappear either -
spontaneously in response to the aura of investigatioh, in
response to the expectation of change, or because of .
inVestigator bias.‘-'FOr these reasons, the relevant phafma-
cologic agent should always be evaluated relatlve to a
placebo which is an inert chem1ca1 substance admlnlstered

in a way to make_1t 1ndlst1ngu1shable_from‘the‘pharmacologlc
agent. Uncontrolled trials can suggest whether further

controlled study is indicated (Greenblatt and Shader, 1974).

The controlled clinical trial includes the use ofea placebo.
Neither the 5ubject$'nef'the investigator is aware’whethef
the substance taken is active or the placebo L This is
known as a double blind trial and is de51gned to deal W1th
the'placebo effect and-1nvestlgator bias. _However, the '
controlled clinical trial has not sOlVed’all.the‘hethodo- 
logical problems of psychetropic drug research and humedes
valid criticiems have been raised (Greenbiatt'andjShader;

1974).

Five of these points will be considered. A summary of the
points of debate is presented by Greenblatt and Shader in

the form of c1a1ms and counter cla1ms.,
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The first involves the claim that admihistering'a placebo_"
to-a symptomatic patient is unethical. :This is met by
the following counter-claims: |

"(a) The treatment of millions of patients
with a drug whose efficacy is not
established is hardly ethical.

(b) Depriving a neurotic patient of -
active medicaiton during a drug-
study is not akin to withholding
penicillin from a patient with
pneumoccal penumonia.

(c)'An active medication may be used
instead of placebo as a reference

substance"” (Greenblatt and Shader,
p.55, 1974). . -

The second is the claim that controlled trials are performed
in a rigid,-sterile, inveetigative’setfing:and results‘there-
fore are not applicable te the setting of the usual doctpr;

- patient relationship; This is cobntered'by the-asSertion.
that valid psychopharmacologxcal research may be performed
within ong01ng prlvate practices and clinics, w1th no - o

dlsruptlon of the therapeutlc relatlonshlp..:”

The third claim is thatthe<xmet of action of the drug may not;=
occur within the duration of the trial. - The counter- c1a1m
to this is that the effects of anti-anxiety agents, when

they occur, are almost always seen within seven deys_Of,

therapy. Most drug trials lest_af least this long-

Fourthly, it is claimed that overall results of studies
on large numbers of patients do not prediet whether the

drug will be of benefit to an individual patient.  However,
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nothing can unequivocally predict an individual's response
~to a drug. = Physicians deal with probabilities, most
reliably provided from experience with large numbers of

patients.

The fifth important claim is that "double-blind" is seldom
realistically valid. Both patient and invéétjgafor can
distinguish between.active and inactive medications on’tne"
basis of pharmacologic_effects and side effects. There
is no definitivé counterclaim to this potentiélvbf~non}-'t
blindness in the double design.  This is a weakness

which must be recognized and witn which.invesfigations
‘must live. It should be noted that between.30% fo 60%.
of anxious patients respond to placebo imbreving in anxiety
and showing some side-effects similar}to those found when
they are given benzodiazepines | Thus. the potential-for
non-blindness is less in c11n1cal trlals 1nvolv1ng benzo--

d1azep1nes than in clinical trlals in general.

Another set of prbblems‘which plagues'péychotropic dnug
‘research involves the'“nonspec1f1c“ factors ‘in drug.

therapy: characteristics of patient, phy51c1an, treatmenf*
setting, and disease which influence thevre3ponse to drug
“and placebo, and hence the potential drug-placebo difference.
The studies assessing non-specific factors in anti-anxiety
drug therapy are summarized by.Greenblatt and Shader. - For
example, Rickels et al. (i971) found tnat males'imp}oved

more on drug than females, but the same on plaeebo;fe The'

influence qf thevarmus.factors differs from Study to study
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and in some cases different investigators haVlebuho the
same nonspec1f1c factor to influence. results in d1fferent
dlrectlons. These nonspec1f1c factors have to be |
considered when 1nterpret1ng resultsvof.studles.,JhA '
positive result could befdue either to strohgtdrug'effects
which overwhelm the nonspec1f1c factors or to K fortu1tous7
comblnatlon of non- drug factors which exaggerate the drug-,
placebo. d1fferences A negat1ve result could be due to
' ~an 1neffect1ve drug or to the 1nfluence of non - speC1f1c
factors.  Far more research has to be done on the -
influence of nonspec1f1c factors in the drug- treatmentqof
anxiety. One p0551b1e result of further research is that
'generallzatlons about drug. efflcacy W1ll be made w1th
1ncrea51ng reservatlon and 11m1tat10n (that is w1th more

specificity and sophistication).
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2. PSYCHOMOTOR FUNCTION

DEFINITION

Hindmarch (p.190,  1980) hés defined psychomotor pefformahce
as "the coordination of sensory and motbr systemeinvqlved

in the exchtioh of skilled tasks resultingin:remﬂatédperfpf-_
mance to meet the demands of fhe task,and'thé needs of the
individual™. This coordination of the motor‘system with
sensory inputs to achieve synchronised; integrated'behaviour
and performance of skilled tasks is one of‘the'host imbortaht
functions of the cerebral cortex and associated Sub}Coftical
centres. The range of behaviour is extensive in that the
level of skill reqﬁired for its}performanée ranges fromy
simple coordination -asvih picking up a small objéct to the

complex sensori-motor integration involved in car driving.

Hindmarch (p.190, 1980) represents the various éépects
involved in psychomotor performance schematically:thié is

reproduced overleaf as Figure 1.

Hindmarch then goes on tovthe various tests of'psychombtdf o
funétion which have been shown to be sensitive.to a wide
range of psychoactive drugs. These are summéri zedin

Figure 2 which is reproduced from Hindmarch (p.201, 1980).
This'figure also clearly indicates the various components

of performance, i.e. sénsory,.central nervous system, mdtor

and overall coordination activity. This is discussed

’
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Central nervous system

Sensory Motor :
Central Integration | Cenva! ‘ . Coordinated
Environmental o . | recoding 3, —J. organisation Overt behavioural
stimulation o Prm'.\arv and ' of h . " responses
coding analysis output le— behaviour.
Processing
o\e 3
4 \E\ | L
%, N S
%, Filter &
4 ' S

FIGURE 1: Psychomotor performance results from the co-

' ordination of sensory and motor. systems through
the integrative and organisational processes of
the brain and central nervous system. The -pro-
cessing of sensory information is influenced by
‘personality, memory and individual motivation,
while the overall function of the integrative
mechanism is governed by the state of arousal
of the central nervous system. - Complex feed-
back and adaptive systems complete the process
by which environmental stimuli produce appro-
priate, co-ordinated behavioural responses.

AN
PSYCHOMOTOR PERFORMANCE
Card sorting : Choice reaction time
1
SENSORY CENTRAL NERVOUS SYSTEM . ' ' : MOTOR"
Stimujus - ' L A
detection Perception Recognition  Processing Integration Memory Learning Ball.istic ‘' Gross Fine Coordination
Auditory * Letter - Digit Mental  Critical it ' Fi iabilometer Hand
\uC i L Digit Verbal  Finger - Stabilometer H ’
vigilance cancellation  symbol arithmetic flicker fusion span learning tapsing ‘ ’9me ¢ St::giness :Zird

SENSORI-MOTOR PERFORMANCE o .
SIMPLE REACTION TIME : PURSUIT : AR f
ROTOR o : o

" FIGURE 2: A summary of tests of psychomotbr function which
have been shown to be sensitive to a wide range

of psychoactive drugs.
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further on'page‘21 of this introduttion._ 

The relationship between arousalland perfdrmance and the

relationship between anxiety and perfohmance which are both

important in understanding dhug effects on pSthomdtor per-

formance will now be considered.

AROUSAL AND PERFORMANCE

Our level oflconscious'awareness fldctuates over time.

These fluctuations in conscioué awérehess are not discrete
steps but represent a'continuousiy variable_state'frOm sleep
at one end to extfeme panic at the otheh end.  The major |
stimuiant'and sedative drugs can be thought of as an arti-
ficial means of altering the level of arOUSaIrbf,an'individgal.'
Stimulant drugs shift the individual towards a_étate_of higher
arousal while sedatives wiil shift him in thevéppbsite )

direction _(Clayton; 1970).

There is an inverted 1 relatiOnship”bethEn degree of arousal
and psychomotor perfdrmance}' up to'é certain_Critical point
increased arousai leads to improved performanté, howevér, |
beyond this critical point furthér arousal leadé‘to'a o
deterioration of performance. | This re}ationship is relevant
when one wishes to interﬁret thefeffeéts of drugs; thatlalter

the level of arousal, on performance.

Besides this general effect, on the level of drousal and the

consequent effect on psychomotor pefformance, sedative and
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stimulant drugs also have two more ﬁﬁécific influences on
alertness which alter performance. :Performance‘pr.kepetitive
tasks, such as observing a radaf screen does nbt proceed
uniformly. Instead, it is puncfuated by-a series'of brief
involuntary rest pauses 'lésting a second'or two, When the
subject takes'time of f from'the'task in order to kétuperate.
These rest pauses are'noticedlsubjectively as'lapses'of
attention and are often followed by a brief pekiod of'feeling
more than usually wide awake. Objectively they'appear in
performance as blocks or gaps when no response isvmade.
Clayton (1970) writes that the exact physiologiéal basis of
these pauses.is unknown, but their onset ié prbbably due to
the gradual accumulation, in the nerv@us system, of an.
inhibitory process which the pause allows to be dissipated.

" These involuntary rest pauses are more likely to dccur»in
'states of low arousal and one way in whichfsedative.drﬁgs 
impair performance on vigilance tasks is by ianeaéing the
likelihood of rest pauses occurring (Clayton, 1970).
Stimulant drugs, on the other hand, delay the dnsét of }esf
pauses and increase the chances that the subject is paying
attention when a signél occurs ddring a Vigilance task. This
changing of the frequency with which the.brain takes,é rest
is one way in which it reacts to shifts in its arousal level
whether this is induced by drugs or the extérnal‘environment.
Normally then rest pauses only become a nuisénce undef
rather special conditions of extreme mondtohy‘and eQen then_
only after sufficient time has elapsed for a rest pause-to

become necessary.
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There is, however, anotherdmore immediate nay;in.nhich'our
attention to the environment is altered in different states
of physiological arousal. As arousallleVei'rjses the number
and range of stimuli to which we pay attention dimtnishes. We
become less distracted by stimuli that are not_our immediate

concern.

These several ways in which an.individual's responsdveness
to the environment can be aitered by drugs normally occur"
together. Thus, the individual whose arousal leyel.i55
shifted upward by a stimulant drug will'beCOme generally::

more alert, will show‘narrowing‘of attention, and will be

less affected by monotony. The person s psychomotor

performance will therefore be improved. -Alternatlvely,_a -
person. taking a sedative drug will become generaily less
alert, will be‘more distracted by irrelevant~stimu1i‘and
will be more affected by monotony and consequently the1r .

psychomotor performance will deterlorate.;

ANXIETY AND PERFORMANCE

Yerkes and Dodson (1908)_described'the relationShip“between

driVe strength and performance.; There isfan,inVerted u-

‘shaped curve relating drive to performance The relation-
ship implies that for each task there is an optlmumj dr1ve

‘level, both above and below which performance falls off

The optimum drive level varies with d1fferent tasks ',For_:t
easy tasks this optimum drive level is hlgh,‘whereas for

difficult tasks it is low. These relatlonshlps are .
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perform taks which are very easy.

The inverted U-relationship between drive (e,g} anxiéty)

and performance cén be used to explain why ah anxious person's
performance can imprOvé if'they are taking<anxiolytic mediéa-
tion. . If theif initial anxiety level is.high'thUs situating
them on'tﬁe downward part of the inverted U-curve a decfease

in anxiety brought abodt by medication would fesult'in them

being situated more towards the top of the U-curve,that is to

say, their performance will improVe. ~ Depending on the person's

initial anxiety level anxiolytic medication may also résult.in

~diminished performance or no alteration in performance level.

The same possibilities of performance either not changing or
improving or deteriorating depending on the person'sAinitial
state also apply to arousal level which as*préviously indicated

also has a U-shaped“relationship with perfOrmance.‘

THE SELECTION OF ASSESSMENTS AND POPULATION GROUPS IN

PSYCHOMOTOR PERFORMANCE STUDIES

Wittenborn (1980) discusses the need to deVelopﬂa standafd
battery of tests_to assess the behavioural consequences of
psychotropic substances. He wkites;(p.l7l); ‘"No standard-
battery would be sufficient to show all of the therapéutic_
potential or ail of the untoward reactions conseduent to many
psychotropic substances. Nevertheless,'knowledge of W
psychotropic substances in terms of a limited:spectrum'of ‘
responses could serve as standard benchmarks and Qould make

all drugs subject to at least minimal comparison."
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This knowledge would be useful in identityiné atVan:earlyve
stage those drugs that caused'considerable psychOmoter B
impairment. In addition the knoWiedge;conld‘alsp,helpatdf
facilitate the identification of bsychotropicvsubstances df
therapeutic promise. The probable naturevofthe;thera_

peutic consequences of a new drug might be suggested by

- considering the therapeutlc effect of those fam111ar drugs_

which involve a pattern of behavioural responses 51m11ar to

the new substance. Besides these two pract1cal advantages

the knowledgevgained from such research will be of‘valuetln_‘

its own right, and even in the absence of immediate practical

application it can be the basis for the'generatiqn of_further

knowledge which may indeed be practical. =

The establishment'of a standard aSsessement battery'to assess

the effects of psychotroplc drugs on psychomotor performance

involves the consideration of two questlons.‘ F1rst, what

assessments would best serve the purposes of such a program°'

20

Second, what populatlon_should be chosen to prov1de.the,?ﬂ* :

standard referent responses?

The Selection of Assessments

A broad spectrum of psychomotor tests,has been used in

studying the behavioural effects of the henzodiazepines

wlttenborn asserts that researches have not been systematlc

in their selectlon of. psychomotor tests. ‘ One reason fqr@f-

this is that there is no theory to gu1devthe researcherain

the selection of the behaviours'and-tests'mdst'appropriate o

/
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for showing psychotropic drug effeéts. : Wittenborn therefore
proposes that the best alterﬁative is to‘use § pragmatic
approach and to choose measures that are generailyJSensifive
to detecting behavioural effects. A sensitive méaSure is
one which has been shown to be able' to detect'sigﬁifiCant-
differences in the behaviourai effects of a 1,4 benzodiazepine
relative to a placebo in a large proportion of the stUdies
using that measure.  Thus ciritical flicker fusion thresh;
hold is a very sensitive measure; insfive stUdie§ thefe |
were five discriminations between drUg and plaéebo; ther
measures which wiﬂénborn in his review.found to be very :
sensitive in.studies ddring the first day of medication given
to non-patient volunteeré are measurés of learning and memory,
time estimation, thé digit symbol substitUtion test, |
cancellation and card sorting. All signffiéant effect§ v:
showed‘thé;1,4-benzodiaiepine to'have a détrébting orﬁﬁis;
‘ruptive behavioural consequence.. TheSe effeéts“afe dis?_

cussed in more detail in a later"séction of the introduction.

Another important criterion which is not'discussed by
Wittenborn but emphaSized by Kleinknébht and Donaldson (1975)
‘and Hindmarch (1980) is to select tests so that the total
battery would assess the whole range ofjthé importaﬁt
components of psychomotor performance. Thé components and
the various tests are clearly showh.in the figufe reproduced
from Hindmarch (p.201,. 1980). This is figure 2 on page 14

of this introduction. The major components,are:

(a) Sensory function and sensory proceésing ability. The

majority of sensory activity is made up of three levels
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qf\informatioﬁ'proéessing,'i.e. detecfion;‘pefceptidn
and recognition of a stimulus. A sensitive fest of
stimulus detection is the'audiforyfvigilancé test. A
sensitive test of the perception.stage isifhe_iétter
cancellationAdssessment. A sensitive tést'of'the v 
recognition stage is the digit symbol sﬁbstitution-

test.

(b) Central nervous system function and central p%oceSsihg
| ability. The two major subcompohents in=the aréa bf
céntral nervous s}stem_function are iﬁtegration_and
procesging. A sensitive measure of Centf&l_hervods.ﬂ
system integfation (ievél of arousél) is' the criticéi‘
flicker fusion threshhold. SensitiVe méasures of
central proceSsing ability are’mentaiigrithMéti¢:éhd: !
"tests of memory (digit span teét)Aandileafﬁih§ (yéfb§l'-

learning) tasks.

(c) Motor function and_behavioﬁfai.ébordinétion.'f This' '
component can be'further claésified'intb,four components,
ballistic activity, gross body balance, fine motor |
control énd motor mahibulative activityv(coqrdihation).
The four corresponding sensitive psychoﬁotor tééts,for
each of theSe.subcompoﬁents'are fingéf tabping}(ballistic'
activity), Stabilometer performance (gross dey balanée);
the Hand Steadiness Test (fine mOtor*éontfoL) and the

PegBoardvTest»(coordinatiQn).

"It is also important tofinclude,at'1ea§t4oné;ﬁes;;ofvoyera}JjQA-

psychomotor (sensori-motor) performance whi¢h3ianlves tneF,a
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coordination of the sensory and motor system by‘theeéentral

" nervous system Sensitive tests in thls area are Slmple

and Choice reactlon time, The Pursuit Rotor test and card

sortlng.

The Selection of Population Group

Wittenborn is,interested in'ascertaining the behavioural
effects of the benzodiazebines as distintt‘fromftheir.
therapeutic effects. StUdies on the behayipural'effeéts

of benzodiazepines in a batient population»are not_suitable
for ascertaining the behavioural effects per se hecauSe,the :
patient's therapeutic response will affect their perfonmance.
Since people adapt.during the continued administratien of .
psychotropic substances ‘the person' s initial response to the
drug is the best 1nd1cat10n of. the behav1oural effect per se.
For these reasons Wittenborn states that the best'way of

determining behavioural effects per se is tqestudy the

~initial effects (during the first day of medication) on non-

patient‘subjects.

So if one is interested in obtaining a clearlbicture‘of.the
behavioural effects of‘benzodiazepine the approach"advoeated
by wlttenborn is certainly. approprlate »i However, benzodia-
zepines are prescribed to anx1ous persons and one is. prlmarlly
interested in the behav1oural effects of contlnued benzodlaze-'

p1ne therapy on these anxious persons.

If it can be shown that equivalent fesuitstare'found in
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volunteer and anxious patient groups then, volunteer‘studies:
could serve as ‘clear basis for pred1ct1ng with a large

degree of confidence what will happen in anx1ous pat1ents. -
However, until this has been unequivocally shown,’and this

is certa1n1y not the case at the moment, volunteer'studies

can at best only suggest what will happen in anxious pat1ents.
There is’ therefore a definite need for stud1es that assess

the psychomotor performance changes in pattents dur1ng benzo-

diazepine.therapy.

Most research assessing the psychomotor effects of the.benzo-
diazepines has been carried out on non- anx1ous volunteerg |
primarily males. (Klelnknecht and Donaldson 1975 in the1r'
rev1ew report that 79% of the subjects in the stud1es they |
reviewed were male whereas only 21 percent were female |
They write that thls proportlon is not likely to be represen—
tative of the clinical uses of d1azepam). | In fact ‘most
.benzodiaZepines are prescribed to.anxious'persons mainly
females (the appropr1ate proportlon is two female usersfor
every male user (Bellantuono et al, 1980)) 5'(See page 1)
Thus this research can be criticized for fa111ng to carry

out relevant ¢tudies on the actual group of persons (anxlous S
mainly females not non-anx1ous'volunteers_malnly males) who

receive benzodiazepine therapy.

There are a number of factors that have cOntributed:to this
' situation. | Research on volunteers is far easier to carry
out from both a pract1ca1 and ethical p01nt of v1ew than |

research on patients. Another factor_seems.to be the



: unthought out acceptance of the idea that results found 1n
| volunteers can be used to predict with confldence what_'"
will happen in patlents " The ev1dence conf1rm1ng or,

disproving this idea is in fact only now be1ng gathered.

Another criticism of research assessing‘theﬁpsychomotor‘h

effects of the benzodlazepines is the almost total lack of

research reports that actually state their rationale ..of test_

selection.  The cr1ter1a of test selectlon dlscussed
previously in this introduction were ascertained by read1ng
various reviews of psychomotor performance stud1es ‘, ThlS
had been done prior to reading H1ndmarch s 1980 rev1ew which
'carefully discussed similar criteria to the ones I had | |
decided on. Most research‘papers 51mpiy state wh1ch
psychomotor performance measures are.being.dsed‘withoutJ"/

discussing why these measures are being used.

Before this section of the introduction is‘conCIUdedlit will

- be worthwhile to consider another'issue‘relating to_volunteer

studies. Research in general investigates the’effect of
independent variables on dependent variables on aisample}:'l

The results found in this sample'are_then viewed as being.

" representative of the population from which' the sample came;i

Therelis some evidence that volunteers haVe different”
characteristics from those who do not volunteer for'
behavioural research (Rosenthal and Rosnow, 1969, and Ayd

1972).

Rosenthal and Rosnow write:

2.5, '
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- "On the basis of studied conducted both in the
laboratory and in the field, it seemed reason-
able to postulate with some confidence that

- the following characteristics would be found
more often among people who volunteer than

. among those who do not volunteer for behav1oural
research:

Higher educational level,
Higher occupational status,
Higher need for approval,
Higher intelligence,

Lower authoritarianism

Q1 W —

. . . '3 .

Two additional and somewhat more compllcated
relationships may also be postulated:

~(a) In survey-type research volunteers tend
to be better adjusted than nonvolunteers, but in
medical research volunteers tend to be more: .
maladjusted than nonvolunteers.
(b) For standard tasks women tend to volunteer -
more than men, but for unusual tasks women tend
to volunteer less than men." (p. lll)

They write further:

"To the extent that true volunteers differ from =
nonvolunteers, the employment of volunteer samples
can led to seriously b1ased estimates of various .
population parameters. (p. 112)

‘These charaCteristlcs of volunteerssubjeCts:should.certainly-be
taken into account*when research with volunteers is carried out.
One spec1f1c factor which is highly relevant to- studles
attemptlng to assess the effects of benzodlazeplnes 1s the
‘extentvof anx1ety of the volunteer subJects: Ayd(l972)v
found that the psychopathology detected,invmedical research
volunteers is usually mild. He asserts thatuthe'proper |
appraisal of the extent of psychopathology can be of value '

in defining the l1m1ts and spec1f1c effects of a drug

Another approach 1s to screen out those volunteers that
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deviate from the norm on a relevant characteristic, for

example, anxiety level.

APPROACHES TO ASSESSING PSYCHOMOTOR PERFORMANCE

There are a number of approachés to asSeSSing psychomotdr
impairment (Biehl, 1979).  The most important approaches
are: (a) Laboratory tests which assess impbftant aspects

of performance e.g. reaction time, co-ordination, concentra-

_tion, etc. (b) Laboratory studies where p§y;hological

tests are used as indicators of car driving performance. -
(c)  Laboratory studies with simualation where a car driving

situation is reproduced as realistically as possible. 

(d) Field:stUdies of car dfiving performancelih(teSt;aréas

or in real traffic conditions.

All these approaches:are important to gain1a clear picture.

of the psychomotor changes brought about by bsychoactivé;:

' drugé (for example the benzodiazepines)}‘j;This study‘falls
~into the first category. The first approach'is_éasiér  |

'fo employ from apractical standpoint. It-yiéldﬁ'géneral

knowledge of how psychomotor performance is affected. The
other approaches yield more specific practical information about

car driving performance.

An important issue relating to the:Validity,of the first i
approach is the extent that findings ih the laboratory

relate to car driving performance.. 'Hékkihen (l976)4,t;
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“has conducted interesting research into this issue{

He looked at bus and tram driver accidents-ahd ascertéinedil
the number of acc1dents that occurred over a. spec1f1ed t1me
period. He found that there was a. 51gn1f1cant correlatlon'
between the accident coeff1c1ent (the number:of:accidents

per year_of exposure) of the first 84year:period of time

and the second period of timé which was an average_of59 years.
This showed that the'accident'behaviour (accidentdproneness)
of professional city bus‘ahd tramvdrivers was very‘cohstant.
In addition, Hakkinen found that results on certain laboratory
tests.of psychomotor performance correlated'significahtly

with the accident coefficient. These tests 1nvolved'
eye-hand coordination tasks and the more aCC1dent prone

dr1vers did worse than the safe dr1ver5“on;these-testsf v

Hakkinen found that the correlat1ons of the psychomotor ]
test var1ables with the accident cr1terlon in d1fferent |
exposure perlods were of the same order of magnltude '
ZCorrelatlons in the second perlod were approx1mately equal ,
to those in the f1rst perlod of t1me : Mult1ple regresslon
analysls showed that the psychomotor tests could expla1n

50 to 65% of the total variance in aCC1dent proneness In
fact, if the results on the psychomotor tests were used to',
exclude those drivers who did badly on the tests when - assessed=
after the first perlod of time then the number of acc1dents

in the second period would have been greatly reduced.



Hakklnen s study reveals that the use of generallsed

assessments of psychomotor performance 1n the laboratory

does have more spec1f1c relevance to the pract1ca1 51tua-v;'

tion of car dr1v1ng.
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3. THE EFFECTS OF THE BENZODIAZEPINES ON

PSYCHOMOTOR PERFORMANCE'

THE EFFECTS OF THE 1,4 BENZODIAZEPINES ON THE PSYCHOMOTOR
PERFORMANCE OF VOLUNTEERS | '

A number of important review articles_wiliibe COnsidered to
ascertain the general trends of how the 1,4 benzodiazepines
affect psychomotor'performance in volunteers as assessed on

laboratory tests.

McNair (1973) reviewed research studies'which were cpncerned
with the'behavioural effects of two benZodiazepines (chlordia-

zepoxide. and diazepam) as well as another ant1anx1ety drug -

. meprobromate.  He found that only 12 percent of the studies

were carried out on patients. He writes that "this pauc1ty

of studies directly relevdant to clinical practice should be

- a matter of clinical concern. (p.612).

Significant effects on performance had been reported in.
about one third of the specific measure employed'in the
Studies with the benzodiazepines. When .the benzodiaie-

pines were administered 51gn1f1cant 1mpa1rment occurred

five times as often as facilitation (27 percent compared to

5 percent). - He classified the measures_administeredﬁin

the various studies.into-categories. Then for each

. measure he'tallied the instances of significant impairment"
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or facilitation of performance and~the-instances.of nonsig-
nificant effects on performance. The percéntage‘of'signi;'
ficant findings were considered to constitute:am‘index'of
sensitivity of each‘measure ofvdrug effect..‘_.The most
sensitive tests in the'benzodiazepines Studies werezl'the
pegboard test, 'learning paired associates, the digit
symbol substitution test critical flicker fusion-thresh—
hold choice reaction time and tapping speed : For example,
out of the seven occa51ons when the digit symbol substitu-
tion test was administered significant 1mpa1rment was

found on five occasions.

In general McNair cr1t1c1zes the studies of the effect of
ant1anx1ety drugs on human performance,_ “Almost two decades
pof laissez-faire research in the area have yielded no -
adequate, systematic data base for meaningful 1nferenCeS""
(p.615). He stresses that as’ a minimum sc1entists should
select the best and most appropriate performance measures

i

available "~ One 1mportant criterion\k‘:" Y the sen51t1v1ty
'\r'\u\

of the measures

Kleinknecht and Donaidson (1975) reviewed the literaturez
“describing psychomotor effects of diaZepam, - 0f the 22
studies cited, only two were based on psychiatric population.
'The authors c1a551f1ed the various tasks used to assess drug
-effects into six major groups based on apparent 51m11ar1ty

of functions tapped. ,These groupings werei reflex}speed?
critical flicker fusion threshhold; concentration and - .

vigilance; decision making; learning and memory; perceptual
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motor performance. Reflex speed as measuredvby'simplef
~‘reaction time tasks-and tapping speed were-not=considered
to be adversely affected by therapeutic levels (up to

15 mg/day) of - d1azepam Cr1t1cal Fllcker Fu51on '
Threshhold was sensitive to d1azepam and even'small

doses lowered the threshhold. _( Concentrationhand
vigilance as measured by letter cancellation andvthe

digit symbol substitution test showed some impairment.
There was generally a lewing'down'of performance (numberﬁ
completed in a oivenpunit timel. ;Various‘performancesii
involving declsion making (that is card SOrtino_and
choice_reaction time) showed indications'of a'dosearelated
response:  two studies using d1azepam 10 mg showed no
effect, whereas two studles based on 20 mg reported an -
effect..: " Three stud1es of learning and memory'were'
reviewed. lBecause of the dlssimilarity'of-the task§
involved, concluding statements were not offered with
confidence. . There is indication of'lmpairment.Q,*It

was suggested that the deficit mayobe in the'eohsolida-r'f
t1on process rather than in short term memory per se. ..
The tasks grouped under perceptual motor performance"'
are trac1ng (where time to complete a task is 1ncreasedl_5
and motor skill tasks 1nvolv1ng dr1v1ng simulators" o
: (where 1mpa1rment is noted in one out of three stud1esl'

_and pegboard performance (where 1mpa1rment was found)

~Kleinknecht and Donaldson also report that studies indi-

cate thatISUbjects taking diazepam tend to underestimate
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the passage'of time. In addition they7are dnabie'
to assess accurately their level of 1mpa1rment and they
may, therefore, not compensate adequately for any 1nduced

performance def1c1ts

‘YW1ttenborn (1979 and 1980) cr1t1cally rev1ews the effects
of benzodlazeplnes on psychomotor performance o 'He~j
concluded that there is no general contrast in the
qualitative effect of the varlous benzodlazeplnes.<

The effects of d1azepam, lorazepam, chlo d1azepoxxde'
and‘nitrazepam are basically 51m11ar.:' In order to
summarize the effects of the benzodlazeplnes, he cla551-
,f1ed the various tests according to what he Judged to be.
the essential nature of the operatlon measured In" |

the stud1es he reviewed there were no 1nstances where

the benzodlazeplnes improved performance. i:The_
detractlng effect was dose related‘-' Less 1mpa1rment
 was found at low doses than at hlgher doses Thxs con-f

clusion is also discussed by Greenblatt and Shader (1974)
in their rev1ew of the psychomotor effects of the o

benzodlazeplnes. They write:

"reduction of anxiety often occurs after:
single doses of 5 to 20 mg of chloridia-
zepoxide or 2 to 4 mg of diazepam-doses
which do not consistently produce intel-
lectual and motor impairment in the _
laboratory. In some individuals, however,
daily doses of 60 . to 100 mg of chlordia-
zepoxide or 30 to 40 mg of d1azepam are -
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necessary to reduce anxiety or agitation.
Clearly, such patients should be cautioned:
regarding the possible hazards of high o
dosage." (p 179). . .

Wittenborn grouped the various tests,into 16 categoriesv
' Of'psychOmotor function. He then ranked-them in order
of tne relative incidence of impairment.‘ This is the
ratio between the number of studies show1ng impairment -
in a given function and the number of studies that
tested the respective function and th}S ratio is also

known as the sensitivity of a function.

The most sensitive functions (showing impairment'in'
: most instances of:assessment)iwere critical fiicker'
fusion threshhold, memory, the digit symbol substitution

test, cancellation and card sorting

Hindmarch (1980) discusSesApsychomotor functiOn and how:
it 1s affected by psychoactive drugs. f‘ His paper

also includes a con51derat10n of . studies that assess.

the 1n1t1al effects of the 1, 4 benzodiazepines on per-“
formance in volunteers. - In the Section.on psycho—
}'motor performance, I have,already discussed his approach_-
to considering psychomotdr function in terms of yariouswd'
components and he lists the tests wnich:assess the .
various components which have been sensitime;to a wide

range .of psychoactive drugs in general.‘ vThis‘is shown -
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in summary ferh.in Figure '2 ~ on Page 14 . of thlS
introduction. In doing thlS he includes those
studies that assess the initial effects of'the 1,4
benzodiazepines on performance in volunteers. His

findings are similar to Wittenborn's conclusions.

In general one can conclude that the 1;4 benZodiazepinesr

" have a dose-related detracting effect'on performanCe in

volunteers during thelr initial one to three: days of medi-
cation. Assessments that have been shown to be relatlvely

sensttive in detectlng this 1mpa1rment are the dlglt’symbol

substitution test, letter cancellation tests; critical

flicker fusion threshhold, verbal learning end memory tests,

pegboard teet,‘card sorting and'choice.reactionﬂtime. It
shoutd be noted that impairment isvgeneraliy‘but‘nottalwéys
fodnd on these tests. For example;‘wittenbdrn“(1979)
statesthat in the ten instances he keViewed thcﬁ‘used thev
digit symbol substitution test impairmentvwas fdundlin'

six out of ten applications.

PATIENT STUDIES WITH THE 1,4-BENZODIAZEPINES

A number of reviewers have commented on the lack of

studies that assess the effect of the 1, 4 benzodlazeplnes

on patients.
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McNair (1973) reviewed studies wh1ch 1nvestlgated the
effect of anti- anx1ety drugs on human performance and noted
that only 11% of these involved patients. ‘He wr1tes that
it is startling that, considering the widespread use of antl-
anxiety'agents, we have so little directly relevant clinical
information about the effects on performance of the drugs
in patients. Kleinknecht and Donaldson (1975) in their
review paper on the effects of diazepam on performance
write: | o o

"Although diazepam is~typfcally giVen only to

medical, psychiatric, or dental patients, 17

of the 23 studies reviewed used young,

"normal", healthy, volunteer subjects,
primarily male" (p.403).’

The studies that researched the effects of thell 4 benzodia-
zepines on psychomotor performance in pat1ents w111 now be
considered. This will be done to ascertain if the effects
found differ from those found in volunteers.‘ Thus - the-
‘studies will be considered‘briefiy:that is_the\specifiC'l,4
benZodiazepines used, the specific psychomotor tests utilized
and whether impairment was reported on those teéts will be

indicated.

Sllverstone (1973) found that pursu1t rotor performance
was not impaired by either diazepam or lorazepam. f Bond
James and Lader (1974) assessed patient's performance on
the digit symbol substltutlon test, card sortlng, audltory

reactlon time, key tapplng, ymbol copylng, Glbson Splral
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'maze, a canceilation taék;-arithmetic taskstand tachisto-
"scopic”recognition of numbers. - The. 1 4 benzodiazepines
used were d1azepam cklord1azepox1de and medazepam.r:lThe :
only impairments found were on the \Gibson spiral maze for
: pa1tents taking d1azepam or chlord1azepox1de but not 1n"

,‘those taking medazepam

Tansella, Zimmermann-Tanselia, and Lader'(1974)'found that
N-deSmethyldiazepam'impaired,performanceponwthefdigit p
szmbol'substitution test but'not‘on'card §ortingf‘, Malpas,
'Legg and Scott (1974) found that n1trazepam did not 1mpa1r
performance on either the digit symbol substitution test or
on card sorting ~ Salkind and Silverstone (1975) found

that flurazepam d1d 1mpa1r performance on aud1tory reaction
time but d1d not 1mpair performance on key tapp1ng and the

'pursu1t rotor task except at higher doses. c

' <Saario,_Linnoila and Mattila (1976) found'impaired
performance 1n patients given d1azepam on ch01ce reaction'
time, critical flicker fusion, a tracking task, propriocept10n~
and auditory-reaction'time. Uhlenhuth et_al;ﬁ(1977) found t":
that diazepam impaired choice reaction.time '5 Dureman;l
Malmgren and Norman (1978) assessed the effect of clorazepate
- on critical f11cker fusion, car dr1v1ng 1in a 51mu1ator and

on a bead and needle task. No- 1mpa1rment was reported,

Zimmermann-Tansella, Tansella and Lader (1979)'found that{-
diazepam impaired performance on card sorting the G1bson

spiral maze, cancellation tasks_and key tapping. Simple



38

and choice reaction, the digit symbol substitution tesf,
symbol copying and arithmetic performance‘were_nOt-impaired.
Church and Johnson (1979) reported impairment.onithe digit
symbol substitution test and choice reaotion time hut no -
;impairment on digit'span performance in.patients'oiven
flurazepam.  Saxena, Singh and Porter (1980) found that'
' both_lorazepan'and diazepam impaired choice'reacfion:time
and key tapping. Linnoila,'Erwin and Logue (1980) found
no impairment in patients who were given fldrazepam and
who were assessed on simple reaction time; tontinuods

performance, visual vigilance and digit Span performance.

Salkind, Hanks, and Silverstone (1979) found that patlents
taking d1azepam had 1mpa1red performance on the dlglt
'symbolvsubstltutlon test but not on the pursu1t,rotor test.
Paitents taking clobazam showed no imoairment on either of_
the tests. 'This study will be considered againWhen the

effects of clobazam on paitent's'performance-are distussed.

An overall cons1deratlon of these studles shows certain
trends.' The volunteer studies showed that 1mpa1rment of

~ performance is dose related. ngher doses are’ more 11ke1y
to produoe impairment. A similar trendiis_found in.patient
studies.  For example Salkind and Silverstone (1973)
showed that 30 mg flurazepam, and not 15 mg, 51gn1f1cant1y
impaired performance on both the pursuit rotor test and the

tapping speed -test.

The tests that are sensitive to detecting impairment in
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volunteer sfhdies are also the most sensitive fests'in
detecting'impairment in patients.;  Howéver, the number’

of significaht impairments in performancé.that are:reported
is less than in volunfeers. This important coﬁclusiom’Can
be clearly highlighted by cbnsiderimg the results of studies
that included the digit symbol substitutidn test. It has

'already_been noted that Wittenborn (1980)-in his review of

-volunteer studies reported that in ten applicationskof the

digit symbol substitution test significant impaimmemt was"l
found on six occassions. :vIn:the'patient siudies which 1 |
reviewed I found eight applications of the digit symbol
substitutioh'test and impairment was found in‘only‘two‘df

these applications.

~ One possible explanation for the lesser fréquency"of signi-

ficant impairment found .n patients islthe effect brought
about by their ldwered anxiety level as a result of
benzodiazepine treatment. A breVious'sebtithpf‘the'
introductiondiscussed how too high a leVel'of anxiety-can'.
impair performahce and a decrease in anxiety leyei cahi'
result in improvéd psychomotor performénce inipatients thu§

offsetting the impairment of performance brought-dbodtfby

the sedative effect of the benzodiézepinesi

THE EFFECTS OF CLOBAZAM ON PSYCHOMOTOR PERFORMANCE

The studies that have assessed the efféct ofACLObazam Qh

psychomotor performance in volunteers will now be considered. -
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ISlnce the research 1nvestlgat1ng the psychomotor effects of
clobazam on volunteers in relatively: recent no compréhen51ve
reviews exist as yet (un11keathe 1,4 benzod1azep1nes were a
number of reviews exist). " This section Will_thereforev,v
consider the various specific-studies'in more detai1~than,

was done for the 1;4 bénZodiazepines.

The first study reported was conducted by Berry et al.
(1974).  They -conducted two studies. The first'was-after
a single'dose4where the alternatives were cfobazamlO mg
alone, . clobazam 10 mg plus alcohol, alcohol alone, placebo,
and diazepam 10 mg. This single-dose regimen wastgiyen-'
at weekly intervals usingva latin sduare desfgn such that
each subject received each treatment once. At hourly
intervals after treatment for up to six hours the subjects*
were tested for braking reacting time on a.driving~simu1ator,
pursuit rotor performance‘and arithmatic'performance
Clobozam did not increase brak1ng reactlon t1me when
compared W1th placebo, but d1azepam 10 mg d1d produce a
siginificant increase at 1-3 hours after ingestion. Pursuit
rotor performance was significantly 1mpa1red one and two
hours after dosage with diazepam and after two hours WIth
clobazam. Whether these changes on pursuit rotor were
rel@tive to placebo was not indicated. Arithmetic'
performance was n@ﬁssignificantly affected by diazepam‘or |
clobazam in the second part of the’study,'fourYSUbjects
rece|ved clobazam 10 mg three tlmes daily for two weeks and
two subJects rec;:ved diazepam 5 mg three times danuy for

two weeks. Assessments were made before and after the
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final dosage on day 14. After this period of continuing
treatment there was an improvement in psychomotor performance,

particularly after treatment with clobazam.

Since no placebo control was used in the repeated dosel

study the results cannot be interpreted with confidence.

The enhanced psychomotor performance could be dué to‘an_
unidentified practice effect. This whole study can also

be criticized for being very briefly reported and fof using a
very small sample size. In addition the dosége of

10 mg diazepam usedvin the first part of the study'is not
equivalent in potency to 10 mg clobazam; 5 mg diazepam is
the equivalent dosage to 10 mg clobazam. All these
factors indicate that this study should be interpreted'with

caution.

Borland and Nicholson (1974) investigated the immediaté
effects on human performance of clobazam (20 mg), chlordia-
zepoxide hydrochloride (20 mg) and diazepam (20 mg).'

Choice reaction time and adaptive tracking performance
(similar to the pufsuit rotor test) were assessed. Fivé
healthy male subjects were used each receiving all three
medications on different occasions. Each dkug'was

ingested at 09.00h and performance has méasured at 09h 30min
(O.5h),/llh 30min (2.5h), 14h 30min (S.Sh) and 18h 30min

(9.5h after ingestion).

With diazepam decrements in performance on adaptive

tracking were observed at o,5h and 2,5h. ‘With clbbazam
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performance at individual times did not differ significantly
from control, but there was evidence of an improvementlin'
performance during the day. There was no evidence of im-
pairedﬁperfofmance on adaptive tracking after chlofdiéze-
poxide hydrochloride. Reaétion time was slowed at O,Sh;'
and 2,5h and 9,5h after diazepam and at 0,5h and 2,5h aftef
chlordiazepoxide hydrochloride. No changes in reaction

time were observed after clobazam.

This study showed that clobazam unlike diazepam and chlor--
diazepoxide hydrochloride did not have any detracting

effect on adaptive tracking or on reaction time.

Hindmarch and his co-workers have carried out numerous studies

on the psychyomotor effects of clobazam.

Parrot and Hindmarch (1975a, 1975b, 1977, 1978) investi-
gated thé effect of clobazam and other drugs on critical‘
flicker fusion threshhold and choicé reaction time. "They
reported that unlike the 1,4benzodiazepines'clobéiam_did

not caUse.a lowering of critical flicker fushion threshhold.
There were no significant changes in CFF fhreéhhold produced
by either 10 mg or 20 mg clobazam. In the choice reaction
time tasks the subjects were presented with a stimUlusv
light paired with a buzzer and had to réspond'by pressing
the appropriate colour coded key which then terminated both
stimulus light and buzzer. Responses were measured under'two-
buzzer conditions; (a) where the buzzer was soft toned and
mainly informative in f@}tion and (b) where the buzzér was:

loud and raucous.
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A decrement in performance Was found‘invthe first eooditioh
but not in thevsecond.. The outhors explain'these.' |
differentialehanges in response speed as depending on the
anxiolytic properties of clobazam. They hypothesize thot
by reducing state anxiety the overall drive or motivation
to respond quickly is lowered. ~In the low reinforcement
condition (soft toned buzzer) speeds wefe therefore

reduced but in the high reinforcement condrtion (loud
buzzer), where incentives to respond quickly are intrinsic
to the task, response speeds were-'as fast as they would be |
normally. A similar differential effect was found for |
flurazepam. Nitrazepam, however, reduced reaction time

at both high and low reinforcement cohditions. This the
authors write 1is probably due to the sedafive as opposed
to anxiolytic activity of;the drug.

These studies indicated that clobazam has far less of a
detrimental effect on CFF threshhold and ehoice reaction_o

time.

Hindmarch, Hanks and Hewatt (1977) assessed\the effects of
clobazam (20 mg) on car-driving ability, choice reaction
time, and the digit symbol substitution test. No
significant detrimental effect on‘any of the performance
measures was found.  However, an examination of the'faw"
"data from two of the ten subjects showed a marked deerement
in both «car-driving ability and psychomotor performaoce.

The authors note that this noticeable interference with car



driving performance in individual‘cases was not asabtiated"
with length  of car driving experiehcé or personallty or
any other easily 1dent1f1ab1e factor, and can only be
attributed to a specific "sensitivity" of certain
individuals to the drug admihisteréd, since.theuimbairment
of car driving ability and of psychomotor berfdrmanée:was

not generally found.

Hindmarch and Parratt (1978) and Hindmarth_(1979)'again
showed that clobazam did not impair choicé reactibh-time.
or Iower critical flicker fusion (CFF) threShholds. |
Furthermore, these'two studies pradUCed evidence thatf
clobazam in fact elevates CFF threshholds. 'Ih‘thé_1979
stUdy ten anxiety rated volunteers réceived 10-m§ ciobazamh
three times a day for a period of five days. ]‘Measﬁre53.~
were taken the morning of the flrst fouhth and,fifth'
days. The CFF threshholds were 51gnificahtly,eievated

on the fourth and fifth day of the.study,rv+0 8 Hz,.

p less than 0,01 and +1,6 Hz, p less than 0,01 reshectlvely.
These results led H1ndmarch to hypothe51ze that ‘the anx1o-
lytic activity of clobazam could be due, in part at least
to its ability to increase criticalhflicker fu51on thresh-
holds, that is central nervous system arousal and 1nter-
grating ability. This elevatlon that H1ndmarch found 1s:
in sharp contrast to the reduction of CFF threshholds
.produced by the 1,4 benzod1azep1nes. Inaadqltlon 1nvthe
1978, Hindmarch and Parrott also faund that clobazam did

not impair performance on a concept identification test.



~ Hindmarch (1979) once again showed that clobazah did not
impair CFF threshhold, choice reaction time and stabilometer
performance. In this study CFF threshholds were . signifi-
'cantly elevated. Hindmarch and Parrott (1980) again
coﬁfirméd that 10 mg and 20 mg doses df clobazam did not
impair choice reaction time. The IO'mg doéage had no
effect on CFF threshhold.. However, the 20 mg dosage
resulted in a significant reduction in CFF threshhold.

This is the only occassion that clobazam resulted in
sigjﬁdficant reduction in CFF threshhold allfother'research
findings have shown clobazam to either nqtfeffect CFF
threshholds or to result in significanflelevation.of CFF

threshholds.

HIndmarch and Parrott (1979) measured the effeCtS'of

clobazam (30 mg) and dipotassium chiorazepate (15 mg) al,d
benzodiazepineﬁfon choice reaction time, critical flicker |
fusion (CFF) threshhold, a concept identifiéation task and
‘mental arithmetic. Clobazam did not impair performance on

any of these tasks. Once again it was found that_clobazam
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was associated with a significant increase in CFF threshhold.

Dipotassium chlorazepate produéed a slight depression of CFF
thréshholdg}when cbmpared to placebo but the resulté wére
not significant. =~ In the concept identificatibn task dipo—
tassium chlorazepate significantly incréased the response
latency for the correct solution of the easy concepts,
however, there was no impairment at the more difficult
Levei. The choice reaction time and mental-afithmetic

taks were not impaired by dipotassium chlorazepate.
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Hindmérch and Gudgeon U980)investigatéd the effect of léra-
zepam (1 mg three times daily) and'clobaZamv(IOn@ threé times
' daily) as compared to placebo on twelve female v01uhteérs; |
The medication was taken for three days'and‘testihg was
carried out on the mofning of the fourth day after takihg
a further single dose of medication.fv The subjects Wére_.
assessed on concept idehtification,fask; motor mahipulatidn
measured on a pegboard,'mentai_arithmetic tasks, lettér
cancellation ‘tasks and five car handling'tasks.. in
addition subjective ratings of aleftness were obtained on

visual analogUe rating scales and side effects were recorded.

Thé concept identification and pegboard tasks'wére not
affected by either clobazam or lorazepam. Thefmeqtal
arithmetic tests involving the serfal'subtraction of.numbérs
showed a significant differencevbetween-the three treatment
means forthe time/taken'to_sequentially subtract'either‘
twenty 3s or 7s from a f;ve digit number. ~ Lorazepam
impaifed performanpe for the serial subtracfion of 3§ or

7s whereas clobazam impaired berformance only in the one

task the subtraction}of 3s.

In the letter cancellation task the time taken to cancel
either 1, 2, 3,or 4 letters from pages of random letters
was impaired by lorazepam for 2 and 4 letter cancellations.

and by clobazam only for 4 letter cancellations.

Lorazepam impaired performance on four of the five driving

tests whereas clobazam did not result in any impairment oh'
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the car driving tests. Lorazepam was pércéﬁved»as
resulting in subjectiyefeelings of drowsinéss as measuréd 
by the visual analogue scalé and was aISOIassociated with
significantly more sedative side effects than clobaiam,.
Thus although clobazam did cause some impairement (serial
subtraction of 7s and cancellation of 4 letters) it
produced far fewer incidences of,impairment'iand far less

subjective evidence of sedation.

"Wittenborn, McGrough and Nash (1979) comparedvthe éffects‘-
of diazepam (5 mg three times daily)‘and‘ciobaZam (10 mg
three times daily) against placebo effects ovér thé.course
of the initial day of medication. Teﬁts were administered
at hourly intervals and the data were dnélyied'from the |

. standpoint of contrasts at each session and from the stand-

point of trends that occurred during the'cdurse of the day. .

Seven measures were taken. Four of these measurés,vthe
digit symbol sybstitution test, a test of numerical‘ability,
a time estimation test and a simple vigilaﬁce tést, prbvided
no significant distinction among the thfee medication
groups. The spontaneous perceptual reveréals reported by
the subject, while gazing at the Necker cube fof_one minute
were counted for each of the ten hourly sessions comprising
the daily sequence. The paftern of acquiéftion over the 
day was impaired in the diazepam group. In ‘the complex
vigilance tésk'there was sigﬁificant ihpajrment in'the
diazepam group. The clobazam group did ndt show any
impairment in facf there were indications of enhanéement.

of performance as shown by a significant general trend
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toward fewer incorrect responses. The other test of
performance involved the assessment of equilibrium by a -
balance beam procedure. In this test there was also an
indication of enhahcement of performance in the clobazam
group which was associated with relativély fewer missteps.
Commenting on these results the authors wrote,

"it is suggested tﬁk 5 mg three timés daily
may be near the threshhold for psychomotor
detraction during the initial day of dia-
zepam medication and that clobazam 10 mg
three times daily has no appreciable de-

tracting, and may have some enhanc1ng
effects" (p.75).

The various studies on volunteers indicate that clobazam
is virtually free ﬁf>detrimenta1 effects on psychomotOr_
performance. - Those tests adversely effected‘by 1;4
behzodiazepines are generally ndt adversely effected by
clobazam. Specifically critical flicker'fusionvthreshl
hold (CFFT) is tonsistently significantly lowered by the
1,4 benzodiazepines, for clobazam Hindmarch andfhié
assbciétes have shown fivé instances when CFFT,Was hotA
changed, one instance where CFFT was significantly loWered
(after 20 mg of clobazam a fairly high dose and f1Ve
instances of significant elevation.  Another exception'
to these general findings (of clobazam nof having a
detrimental effect on performance) was in the Hindmarch,
Hanks'and Hewett (1977) study where two of the teh subjects
showed impaired performance. This f1nd1ng ‘could only be
explalned by attributing the impairment to a spec1f1c |
"sensitivity" of these two 1nd1v1duals. Th;s "sensitivity"

has not been reported in any other_studies.



Although research indicates that clobazam does not héve‘
the objective indication of sedation (impairment'in
performance) there is evidence that drowsiness (consideréd_
as a subjective indication of sedation) occurs in patiehts
receiving clobazam. In clinical trials assessing
clobazam's anxiolytic'effects drowsiness is the most
commonly reported side-effect (Koeppen,-1979).v' Three
times as many patientsvreport drowsiness wheh;tkeatédeith'
clobazam (about 17%) relative to those‘feéefving placebo
(about 6%) (Brogden et al., 1980). ~In double-blind
studies comparing clobazam with‘diazepém the:bvéfall
incidence of reported drowsiness is very slightly less for
clobazam. In discussion on Ban's (1979) paper Stonier
comments that drowsiness reported by patients receiving't
clobazam may reflect- somethlng other than sedatlon Most
~clinical trials simply note the 1nc1dence of drows1ness and
in order to investigate this phenomenon it is jmportant.to~
~gain a more precise assessment by'ascertaining the degree |

of drowsiness experiencedAby the‘particualf patient.

Only two studies havé invesfigated psychomotof‘performancé

in patients receiving clobazam ' Doongajl et él~-(1979)
conducted a double-blind c11n1ca1 trlal on out- patlents
"diagnosed as "anxious neurotics" by two 1ndependent
psychiatrists. -‘The patients résponded'équallnye11>in
terms 6f anxiety reducfion to clobazam (30 - 40 mg daily)

and to diazepam (15 - 20 mg daily). " 'Clobazam wascsuperiof
to diazepam on the 15th‘day of the trial on the hand steadi-.

ness test (a measure of motor co-ordination), although this’
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difference was not detected at any other evaluatlon perlod
(measures were taken on days 8, 15, 22 and 29). It was‘
especially patients with high ipitial’errorfscbres'who
showed improved performance'dn ciobazam'thee«differencevwas

significant on day 15 of the trial.

Salkind, Hanks, and Silverstone (1979)-condUcted e doﬁblej»
blind clinical trial comparing clobazam,-diazepam and,pleceb0-
in anxious patients ettending a general'practittoner. "Both |
clobazam and diazepam significantly'reddced anxiety"whe?eas
placebo did not. Two measures, the digit symbol substitu-
tiion test (DSST) and the pursuit rotor test, were |
assessed prior to treatment and after two weeks of,treatment.
jfhey compared the variation in performanee in the three
groups. The placebo group showed‘a:significant'impreveé
ment in performance‘on,bdth tests due to‘learhing'effeCts.
The clobazam group showed an improvement in both taSks'bUt t
significantly so only for the DSST. The diézebam.grbup"
performancevdid not change. This_indicates that-diazepam
‘produced an impairment in perforhance'(objective sedation)
in both thevDSST and the.pursuit rotor test‘that negatedv
the learning effect seen in the placebo group. The éuthors
do not comment on the lack of significant impkoyemeht in - |
the clobazam group.on the pursuit'rotor.teSt.- ;Sinee the
placebo group showed s{gﬁificant imprOvement.pntthis:test
and therefore one can conclude that clobazam aléo'eneuced
impaired performance on the pursuit rotor test 'Clobazam

of course did not produce impaired performance on the DSST
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4. AIMS AND OBJECTIVES OF THE PRESENT STUDYV

Both the studies investigating the effect of-clobaiam on
patient's performance measured only limited aspects of'
psychomotor performance and were mainly conéerngd with'
anxiety changes. Both compared clobazam to‘diézepém'and
there is a clear need to make a COmpariéoﬁ with lorazebam,'
another widely prescribed 1,4 benzodiazepine (Hedges étiél.,
1971; Siassi et al., 1975 and McCurdy,'1979)7 : Neifher 
the Doongaji nor the,Sélkind study referred to previbusly 
included a Short-term (after 24-48 hours of treatment)
assessment. This is the period when fmpairment of berfor-
mance due to sedation is very likely fo be showﬁ (Wittenbofn,

1979a).

The present study thén aims to systematicallyvinyestigate.
the effects of clobazam and lorazepam relative tovplécebo.
on patients' performance. A shorter-term éssessment (after
two days) and a longer-term assessmentr(aftér nine days of '
treatment) will be included to ascertaih’if'there afe ahy
changes in drug effects on performance ovef time. This;Qill
allow drug accumulation and/or adaptatioh'effécts to be ascer-
tained. A number of carefufly selected perqumance{measures
will be used, one important selection criterion being fhatil
these measures should have a relatively high_sehéitivity in
detecting impairment in persons'(non-anxiOUS voluntéers) \
receiving a 1,4 beandiazepihe relative:tb‘thosetrecering'ax;

placebo. Another important criterion beihg that thév
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total battery of.measures'shou1d assess thé whole range

of the important components of psychOmdtor'performance:

The primary emphasis will be.on performancé effects, buf
anxiety changes and the incidence and degree of_drbwsiness
will also be investigated. The fesulfs of thé stUdy_will
~have implications as to the generalization of previousv
research findings on drug inducéd pérfofmanée_changes in

volunteers to patients.



5.

1

5. METHOD

SUBJECTS

The patients were selected from those patients'who'had
been prescribed a 1,4 benzodiazepine by a doctor at
Retreat Day Hospital. A day hoépita] waé chbsén.dde'to
the availability of patients and the greater likelihood

that the patients would return for subséquent assessments

as most would live relatively near to the hospital. A1l

patients assessed as needing 1,4 beniodiazepine treatment

were referred to the investigator either by a doctor or

by the pharmacist.

Paffents who were excluded from the study weref- (a) those
that were.on cohcomitant psychotropic medication or any

other medications likely to affect psychomotof pérformancé,_-
(b) patients with alcoholic problems, (c) vpétiehts who
have taken tranquillizers over the last three weeks; (d)

patients under the age of 18 or over the age of 65.

In total, 120 patients were started on the_tria]lmedfcation.
It was hoped that 70 to 80 patients would compléte thé

trial (this allows for a 33,3 to 42% drop-out raté),'§o

thét on cbmp]etion of the trial there Will-bé‘approximafely
23-27 patients per treatment group. The sample size bf

70 to 80 was ascertained by considering various stati§tica1'

and practical criteria (Gilbert, 1977).
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APPARATUS

The ﬁain criteria. on.which the 1aboratory,mea§oees which
would essess aspects of psychomotor performance wére
Se]ected, was that previous.studies have shown that the
measures have a relatively high éehsitivity to detecting
drug (1,4 benzodiazepine) - placebo differenteé; ie.,
significant impairment relative to p]acebo; vAnothef7'
important criterion was that the tests take a fairly shbft-
time to complete, 5o as not to taketup‘too much' of the |
patient's time. The'tests were_also selected so that the

total battery would assess a vériety‘of impOrtant aspects

of performance. In terms of the tests discussed in tﬁe -

introduction (p.14 and p.21 )3 one .test was selected

“that assessed sensory function and sensory pkocessing.

ability - that is the Digit Symbol Substitution Test.

(DSST) which involves the recognition phase of information
processing: One test was selected that asseséed'centrat
Nervous System integration (Alertness) - that\is the 3
assessment of Critical F]icker Fusion Threshhold (CFFT)-

One test was selected that assessed central process1ng
ab111ty - that is the Inglis Pa1red Assoc1ate Learn1ng

Test (INGLIS) which involves verbal learning and memory;i‘f--

one test was selected that assessed motor funct1on and .

| behavioural coordination - that is the Purdue Pegboard Test

(PPT) which pr1mar11y involves the coord1nat1on component
of motor function and one test was selected which assesses
overall psychomotor performance - that is the Choice Reaction

Time (CRT) test.



5

5.

2.1

2.2

The Digit Symbol Substitution Test

This is a performance sub-test of the Weschler Adult
Intelligence Scale. The test aSsesses the abiTity fo
suétain concentration as well as é nuhber of chek:aspects
including motor coordination, visqa] aéditjvand spééd df
performance (Matarazzo, 1972; Mirsky‘énd,Kornetsky, ]964).
The reliability of fhe test has been estab]isheq'in studies

assessing the reliability of the W.A.I.S. '(Matarazzb,.1972)-

Critical Flicker Fusion Theshold (CFFT}.

This is the frequency at which the batiént péréeives a
flickering light as a stable non-fljckering_light“sourte.
The subject was requifed to discriMiﬁate f1i¢kér‘fn one
of a set of four light-emittihg diodes as the f?éqUehty
changes from a lower to a higher frequency.; This measure
is viewed as ining an indication of cortitalvardusél‘and

integration (Hindmarch, 1978); Since pupfl'éize effects

'CFFT an artificial pupil was used to contrdl for pupil

size (Smith-and Misiak, 1975). This consists of spectaclés
which are movable perspex trahsluscent discs:with fwo
millimeter holes drilled in each lens,x The CRT énd1CFFT
measures were carried out in darkened Conditions-whjth

were kept uniform for all assessments. 'The CRT'wa§}¢arried
out prior to the CFFT and thus batients'werevgiveh time
(about 15 minutes) to adapt to the'semi-dérkhess.,;Thds
period‘of dark adaptation is important'(Smith anq}_Miéiak,

1975).  The patients were given two practice trials
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and three actual trials. The mean of the three trials

was taken as the measure of CFFT.

Memory Performance

Memory perfdrmance on short-term tasks has been shown

to be impaired in persons receiving 1,4 benzodiazepines
and memory performance has not been iﬁvestigatéd wfth
clobazam. The memory test would be dné thét took a

brief time to administer. McNair (1973) in his ré\)_iew
on the effects of antianxiety dfugs'on human pehfo?mance
noted that learning paired—associates was a measure which
had high sensitivity in detecting drug effects. On con-

sidéring these criteria it was decided to use the Inglis

Paired-Associate Learning Test (Inglis, 1959). This test

has been shown to be sensitive: to mémory impairments and
to be relatively independent of genéra]_inte]]igenée'1eve1

(Inglis, 1959; Caird and Sanderson, 1962); The test was

~designed to assess memory impairment in elderly patiehts.

It is viewed as a test of the acquisition phase‘off1earning.

The patients were read three pairs of words .

They were then given the first word of a'pair,aé.é
stimulus and were expected to respond With the'corfect
Second word as avresponse.. The first words of thé'pairs
are presented one by one in.é'kandom ofder. 'The material
was presented in this way until the'patienf got thfee

consecutive correct responses for each pair.  Inglis,
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constructed two equivalent sets'of‘pairs of words.

Since there are three assessments in fhis study a third
equivalent set of three pairs of words Qas constructed

on the basis of similarities in abstractness-concreteness,
imagery values, word association va]ues; and Thorndike-
Lorge frequency of the nouns (Paivio, 1968). Thekthree

forms of the test are in Appendix 2.

Purdue Pegboard Test

This test is primarily a measure of coordination and
dexterity. It involves placing small pihs into a set 7
of holes. Patients did three separate tasks. The first'
1nvolved placing as many pins as poss1b1e 1nto a row of
holes 1n 30 seconds w1th the preferred hand The second
involved placing pins in two rows of holes with bath

hands for 30 seconds._ This third ihvo]ved ponstructing_'
assemblies of pins,(co]]ars and washers with'bofh hands
for 90 seconds. Adequate‘reliabi1ity has been ascertained

for this test (Tiffin, 1968).

Choice Reaction Time (CRT)

This will be measured on the Leeds Psychomotor Tesfer'
which is a portable apparatus capable of measur1ng
critical f11cker fusion threshold and cho1ce reaction

time. The patient responds as quickly as possible moving
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"thelr index finger of the preferred hand to- ext1ntu1sh

one of six stlmulus llghts Wthh 1llum1nate on a random -

basis. The test involves a dec1510n making component

~and speed. (Kleinknecht and Donaldson;_1976), There:

were 10 practice trials, and then 20 test trfals; the

mean of which was taken as the performance'measUre} ~The
positioning of the response panel with respect to the sub-
ject's finger and hand was kept constant SO that repeated'
measures would be reliable (H1ndmarch, 1975a). The_stlmulus
light in the choice reaction time task are fairiy wjdel]-

separated so that a high level of sustained attention was

needed to'maintain an optimum performance level (Hindmarch,

1978).

Assessment of Anxiety

‘The Hamilton Anxiety Rating Scale was used to assess
anxiety (Hamilton, 1958). This is a rating.scale of.nigh'
reliabi]ity which is used invmuch of the researchton |
antianxiety drugs. It consists of aScertaihjng‘byvfc
interview the occurrence and degree of severity\of'
psychologica] and physiological manifestations of-anxiety
states (Appendix 4). In addition, avViSUa]’analogue
scale of anxiety which tne patient filled in_by p]acingt
a cross on a 10 centimetre line according to their degree
of anxiety-calmness, was used (Appendixb5)} stuale
analoqgue scales are viewed by'some investigators as use—

ful measures of mood states (Aitken, 1969; Zealley and

Aitken, 1969). A visual ana]ogue scale of the patient's
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motjvation'in their daily activities Was also given
(Appendix 6). This is in order to exp]ofe possible.
motivational changes during drug treatment.  Wittenborn
(1979a & b) noted that clobazam may induce motidationalv
enhancements. Luria (1975) has reported.adequaﬁed |

reliability and validity of visual ana]dgue scales.

PROCEDURE

Once a pat1ent had been referred to the 1nvest1gator by

a pharmac1st or a doctor the 1nvest1gator assessed if

the patient was interested and su1tab1e.f0r jnclusion.

in the study. The nature of the study was explained

to the patients in an apprOpriate way. They were told

that they would receive med1cat1on that would he]p them

to relax and that should help to a11ev1ate the1r part1cu1ar
complaints; for example insomnia and héadaches. They |
were told that a possible detrimenfal effect of'the.
treatment is that some patients experience mild‘transienf
drowsiness and that they should avoid a]coho]_o?ef the nine
days that they are taking the cabsufes.' In addition, they
were inforﬁed that their ability to berform quickly wou]d
be assessed. If the pat1ent ameea to part1c1pate in the
study, they were told that they wou]d be compensated for
travelling expenses. Informed consent in wr1t1ng was
obtained from a11 patients (Append1x 3). ,The informed consent
form was drawn up on the basis of the*reCommendations in

the Declaration of Helsinki (The World Medical Association,

1975).



If a particular patient had not improved'after'the nine
days of treatment they were if necessary'given their
original prescribed medication. Previous research has
shown that many patieﬁts (aboutv40%)_with'ahxiety prob]ems
do respond to a placebo favourably ((ﬂeenb]att:and Shader,
1974). This research has been passed by the Ethical
Review Committee'at the University“of Cape Town Medical

School.

The procedure of the study Was the-standard procedure for
conducting a clinical trial (Taber, 1969);' The patients
were a]]océted randomly and on a double-blind basis\te
either of the following treatments: (a) 10 mg. clobazam
capsule twice a day, . (b) a 1 mg. lbrazepam capsule twice
a day, and (c) 1 placebo capsule twice a day. (10 mg.
of clobazam is equivalent to 1 mg lorazepam (Koeppen,

- 1979)). A1l capsules looked identical and:were enelosed.

in coded containers. The containers were coded in groups

of three. Thevfirst group is AT, A2 and A3;  the second
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is B1, B2 and B3 - and so on. The type of drug contained in

each- group of three containers had been randomized. The
first patfent received A1, the second A2 and so on. The

investigator and patient were thus blind to the type of

medication dispensed. The containers were made up and coded

by the firm funding the study, Roussel Laboratories Squth

Africa. A copy of the code was kept by the head pharmacist.

at the hospital in case it is necessary to know what
treatment a particular patient is receiving for urgent

medical reasons (Taber, 1969).
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The‘patients were assessed before starting'treatment; at
two days after starting treatment, and aéain éf nine days,
when treatment stopped. A particu];r patient was assessed
at the same time of day for each Visit,(for example early
in the morning for all three assessments so as to control -
for time of day effects on performance. »Thé pgtiehts were
asked not td drink alcohol or smokevcigarettes or to drink
more than one cup of coffee on the days on which fhey'are
assessed as this would effect their psychbmotor performance
(Lewis at aT, 1969; Barlow and Baer, 1967). If a particular
patient had been smoking or drinking a]cohd] or excessive
coffee on the initial day of attending thé hdspita1‘they
were not assesﬁed on that day but on the next day. |

Once the iﬁitia] biographical information (age,'marital
status, oécupafion and educational 1eve1) was obtaihed.
from the patient the aSsessmehts were‘admiﬁistered'by the
investigator in a standardized manner in the fd]]owihg |
order: (a) Hamilton Anxiety Rating Scale, '(b) Visual
Analogue Scale for anxiety, (c) ViSuai Analogue Scale
for motivation, (d) Digit Symbol Substitution Test, (e)
Purdue Pegboard Tests, (f) Choice Reaction Tfmé, .(g)“
Critical Flicker Fusion Threshold, (h) Inglis Paired-
Associate Learning'Test; 'A similar order of'asseséments
was used at the two and nine day appointments. The -
occgrencé and degree of drowsiness (Absent = 0, . Mi]d% 1.
Moderate = 2, Severe = 3 and Very Severe = 4) was aTso . -

noted at the day two and day-ﬁine assessmeni55 'The time



taken to complete the assessments was about 45 to 60

minutes.

The patients were encouraged to do their bést on'the.
psythomotor performance tesfs. This wa§ done in a standard
manner so as to maintain constant conditiops of!ﬁotivétiona]‘
instructions throughout thé»stUdy. The subjécts' ie9e1 |

of motivation is known'to effect psychdmotok.perfbfmance

(Hindmarch, 1980).

After the assessment at nine days, five millilitres of
b]ood,was drawn by a nursing sister. B]ood'aﬁsayS'for
c]obazam_or’1orazepam were carried out by the 5épartment
of Pharmacology, Ste]]gnbosch Univeféiﬁy at“Tygerberg
Hospital. The.method of assay invojved electron capture
defeétion and gas chromatography aﬁd was pért1y'adaptéd

from Peat and Kopjak (1979).

A number of other measures were used to ensure compliance.

The patients were encouraged to take their capsules. At

‘the end of the first visit only the'necessary dosagé 6f |

four capsules which would be takeh»between‘the initial and- the
déy two appointments was dispénsed,vto encpuré@e‘the,patiénts
to return for their day two visit forvfufther médicétion."
This made a check on complﬁahce‘ after th.déys ré1ative1y
easy. The'cépsules for the next seven days .of tfeatment

were dispensed after completion of the day_fwo?assessménts;

Since there would be an'aintional_ten’capsU1e§.beyOnd the



5

4

14 required for one week of treatment between thefsecond

and third visits, the patients were_askee to returnvthefr
remaining capsules on thetr third visit and then these<

were counted as a further check on compliance. “In addition,.
the patients were asked about their deéree of adherence

to the twice-a-day dosage schedule to ascertain'compliance

(Blackwell, 1976).

After the completion of the final assessmentsvand blood - .
sampling the patient was: gtven a bookTet "Coping with
Tension" (Ackerman, ]979) which contains some usefn]t
information inc]uding a short deseription oF're]axattbn
exercises which the investigator brief]y'discussed with

the patient.

STATISTICAL ANALYSIS

A two-way analysis of variance was used to analyse the
results on each measure. Factor A is type of drug. There

are three 1eveTs, pTacebo, clobazam, and 1orazepam ~ Faetor ‘

. B (repeated measures)1s time of assessment Here there

are three levels, before treatment, at two days (short term),
and at nine days (longer-term). Thus the major aims'of ‘the
research, differences between treatments, changes over time
and the interaction between these two 1ndependent var1ab1es,

can be explored.

Intercorrelations between the various dependent variables
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was also explored. Since a number of_tQ6 way;anoVés‘wi1]
be conducted on data from the same supjeéts:a mdréfstffngent
level: of significance (less fhan‘5%)'wa52Qged:to_m{nimi§e
the chance of Type I errors. Hom09eﬁeity‘of_érro} variance
(an important assumption of the anova) wasfchécked.‘ Since
the number of dropfouté was different in each:tréatment
group unequal sample sizes arose.v Approbriate stafistica]
so]ﬁtions have been employed to deal with this,.that'is3'

"unweighted means analyses" (Gilbert, 1977b).



6. RESULTS

TABLE 1: Details of number of patients, age and‘sex
distribution and education level.

Type of Treatment : Placebo- Clobazam ~Lorazepam

Initial number of patients 40 40 . 40

Number of patients who com-
pleted treatment and whose
blood assays indicated that
they were complying with

treatment 20 . 27 23
Age range | 18-63 . 18-51 20-57
Median age - 3 38 - 32

Number of males who.com-~
pleted and complied with v R
treatment ’ 1 S 4 '7. 2

Median school standard : - _ .
passed o 5 , -5 .5

A'total of{jo patients out of 120isuccessfulfy completed
treatment. The blood assays of these%ﬁO'patiehts'jﬁdjcated'
that they had complied with treatment. SEEKQ};thfee';
patients completed the1r treatments but three patlents-

had to be excluded from the study because the1r blood. assays
1nd1Cated»that they had been taking some other form Qf L

benzodiazepine in addition to the trial medication. Two

\
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of these patients were in the clobazam group and one in.

"the placebo group.

As can be seen from Table 1 the three treatment groups
are broadly comparable andithe slight'differénces,between
them are not significant. - Specifically the difference -

in drop-out rates in the three treatment groups wés'shown

" to be no different from what one would expect by chance’

|

.1

when a Chi-square analysis (Section 6.3) was carried out.
The‘groups were made up predominately of feﬁéle”patientsi

The median school standard passed (Std. 5) was sfmilar

for each group. The age ranges énd'médian.ages of the

three grdups differ very slightly. _

TWO WAY ANALYSIS OF VARIANCE (WITH REPEATED MEASURES.
ON FACTOR B) ' - C

For clarity of presentation each of the. vdariahles Qi%l'be

considered separately,'

Hamilton Anxiety Scale

TABLE 2: Mean (+ s.d.) Hamilton Anxiety Scale (HAS) Scores.

Pre-treatment  After 2 days After 9 days

(B1) (B2) (B3) "

Placebo (Al) = 20,65 (+ 3,9) 14,30 (+ 3,8) 13,15 (1 4,4)

Clobazam (A2) 22,74 (+ 4,/) 15,07 (+ 4,8) 12,07 (+ 5,0)

Lorazepam (A3) 23,91 (+ 4.3) 14,78 (4 3,5). 11,39 (+ 3,0)
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means of the thrée treatment groups at the three times

~ of asSessmeht\}for‘the Hamilton Anxiety Scale are shown in

Table 2 and illustrated in Figure 4. The cell mean profile

indicates that there are different tfehds in anxiety changeS’

in the three treatment groups during the course of'treatment;v
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The two-way analysis of variance wiII indicéte if these

trends are significant.

TABLE 3: Anova summary table for HAS scores.

Source df - MS F ratio

Between subjects

A (type of treatment) 2 . © 9,18 0,225

Subjects 67 80,79 .

Within subjects v

B (time of assessment) 2 1959,46  282,14%*

AB (interaction) 4 37,6 B 4]%%

Residual o 138 6,95 -
= p<£(0,01

Table 3 shows that the interaction (AB) effect is signifiQ

cant (p<0,01) and therefore the main effects cannot be

interpreted and simple main effects»have to be investigated.

A significant interaction effect implies that there are  o

different trends at each level of a particular factor.

The simple main effect analysis will indicate'épecifically

which of these trends are significant.




TABLE 4: Simple main effects summary table for HAS
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Source ~df | MS : F ratio
A at Bl 2 57,04 3,18
A at B2 | 2 3,45 . 0,19
A at B3 -2 16,70 0,91
Within | 201 18,23 -
B at Al 2 326,32 46,98%+
B at A2 2 817,00  117,64%
B at A3 - - 2 964,70 - 138,90%%
Residual o134 6,95 -

* p<0,05

**x  p< 0,01

The significant (p<0,05) F ratio for A af Bi‘(TabIé_4) =
means that the treatment groups (A) differed sighificantly'.
from each other in HAS scores at pre-treatmen£ (B1)ﬁ The
specific significant differences_wiil'be aséertaihed by a

Tukey HSD (honestly significant difference) analysis.

The significant_(p<10,01) F ratios for B (time of aSSessment)
at Al (placebo), B at A2 (clobazam) and B.at A3’(lorazepam5
~mean that there were differenf changes ih HAS scorég in
each of the three treatment groups over thé.¢ourée of the
three assessments.  The specific significént-diffefehces'

~;willdbe-elucidated_by Tukey HSD analysis;.-.These,differeht



trends can be seen in Figure 4. ~ Fof_example; the
placebo group has an initial HAS score below the other
‘treatment groups but after 9 days of treétmént it has a

higher HAS score.

TABLE 5: Tukey HSD results for A at BI, _i.é; three
treatment groups at pre-treatment assess-
ment (Bl). L

Placebo (Al) Clobazam (A2) - Lorazepam (A3)

Al (20,65)* i | 3,80% 5,72%
A2 (22,78) | [ 2 3!
A3 (23,91) | -

* p < 0,05

** p< 0,0l

+ Note the actual means being compdred are shown oh the léft
hand column of the table - this convention will be adopted
for clarity in all the other Tukey HSD tables.

Table 5 shows that the mean HAS score ofthe pIacebo group
(Al) is significantly (p< 0,05) lower than‘the'mean‘HAS'
score of the clobazam group (A2), and that the mean HAS
score of the plabebo group (Al) is signifiéantly (p<0,01)
lower than the hean HAS score of the lorazebam group (A3).
The mean HAS of the clobazam group (A2) do not differ

significantly from.those of the lorazepam group (A3)

.
- A




TABLE 6: Tukey HSD results for B at Al, i.e. three
assessment times for placebo group (Al).

’

Pre-treatment (Bl) After 2-days (B2) After 9-days (B3)

Bl (20,65) - 10,78%% . 12,73%*

B2 (14,30) . - . L%
B3 (13,15) | o S
** p<0,0l

Table 6 shows that the mean HAS'score.in.the ﬁlaCebo 
groﬁp at pre-treatment (Bl) differs significantly

(p < 0,01) from the mean HAS écore at 9-days (B3) and
that the mean HAS scores at pre-treatment (Bl)-also
differ significantly (p < 0,01) from the mean HAS
score at 2-days (B2). The mean HAS scores.at 24days:

(B2) do not differ significantly from those at Qedays.

I
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Tukey HSD results for B at_A3,_i,e; three

TABLE 8:
assessment times for lorazepam group (A3).
Pre-treatment (Bl) After 2-days (B2) After 9-days (B3)
Bl (23,91) - 16,62%% - 22,79%%
B2 (14,78) S R YA
B3 (11,39) | -
*ok p<0,0]

Table 8 shows that the mean HAS scoresfdrop'Significantly

(p <0,01) in the lorazepam group (A3) from preft‘reaiment

(B'l') to the 2-day assessment (B2) and continue to "dr'op

significantly (p < 0,01) to the 9-day ass'essr‘né.ntr."(BB)“,.'_

The change from Bl to B3 is also thusj signifiCaht'

(p €£0,01)."
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6.1.2 Visual Analogue Scale for Anxiety

TABLE 9: Mean (+ s.d.) Visual Analogue Scale for Anxiety
(VAS-A) Scores. B SR o

Pre-treatment (Bl1) After 2-days (B2) After 9-days (B3)

Placebo (Al) - 76,40 (+ 21,7) 42,65 (+ 28,5) . 27,05 (+ 27,9) -
Clobazam (A2) 81,89 (+ 21,1) 50,00 (+33,7) 27,08 (+ 27,4)
Lorazepam (A3) 86,90 (+ 11,2) 81,13 (+ 27,8) - 23,04 (+ 19,6)

The means of the three treatment groups at,thé_threé_ :
times of assessments for the VisuélvAnangue:SCéle.fOr
Anxiety are shown in Table 9 and illUsfrated in Fiéure 5.
The cell mean profile'indicateélslightly'different trends
in anxiety scores in the three treafment‘gfpupé duriné
the course of treatment. The 2 Way anéiysis of variance

will indicate if these trends are significantu
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TABLE 10: . Anova summary table for VAS-A.
\ .

Source df MS F ratio
Between subjects
A (Type of treatment) 2 572,28 0,49
Subjects ' 67 '1147,89
Within subjects _
B (Time of assessment) - o 2 55505,37 147 ,57**
AB (Interaction) 4 661,36 1,76
Residual | E 134 376,13

**x p < 0,0l

Table 10 shows that the interaction (AB) effect is:in;‘

signifiéant and therefore the main effects can.be inter;

preted. The significant (pv<.0,01) B main}effect,indidates

that there was a general drop in'VAsz scores dufing treat-

_ment. The lack of a significant interaction effect

indiCates-that the drop in VAS-A wés.similar-for all three

treatment groups. €A'Tukey'HSD analysis will reveal

specifically how the overall B means differ, |
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TABLE 11:  Tukey HSD results for overall B means, _
i.e. the overall average VAS-A mean scores
of all three treatment groups combined are.
- compared at the three times of assessment.
Pre-treatment (Bl) After 2-days (B2) After 9-days (BB)
Bl (81,73) - 15,40%x  24,17%*
B2 (45,93) - : 8,72%x
B3 (25,71) -
** p < 0,01

Table 11 shows that the overall VAS-A means drop

significantly (p < 0,01) from pre-treatment to the

2-day assessment and continue to drop significant1y 

(p < 0,01) from the 2-day assessment to the 9-day

~assessment.

The drop in VAS-A overall average mean

is also significant (p<< 0,01) from.pre-treatment to

the 9-day assessment.
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Visual Analogue Scalé for Motivation

TABLE 12: Mean (+ s.d.) Visual Analogue\Scaie fbr 
Motivation (VAS-M) Scores.

Pre-treatment (Bl) After 2-days (B2) After_9-days (B3)

Placebo (Al) 61,0 (+ 33,5) 70,6 (+ 28,4) 72,9 (+27,2)

Clobazam (A2) 54,4 (+ 34,0) 71,2 (+ 28,4) 72,1 (32,4)
Lorazepam (A3) 43,3 (+ 34,7) 50,3 (+ 29,9):_“'""63;2 (+ 26,7)

The means of the three treatment groups'af the three
times of assessment for the Visual Analdgue Scale for
Motivation are shown in Téble 12 and illusfrated in
Figure 6. The cell mean pfofile indicateé essentially
similar trends for the various treatmentvgrOUp§ during
the course of treatment. The 2 wéyyanélysis of variance

will indicate what specific changes dre'significant,g
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TABLE 13: Anova summary table for VAS-M

Source df MS F ratio

Between subjects

A (Type of treatment) 2 5126,91 2,89
Subjects _ 67 - 1775,05

Within subjects

B (Time of assessment) 2 4890,83 - 9,10%**
AB (Interaction) | 4 330,94 0,62
Residual 134 . . 537,22

** p £ 0,01

~Table 13‘shows that he interaction (AB)‘effect is in-
significant and therefore the main effeété can be inter-
preted. The significant (p < 0,01) B main effect indiF
cates that there was a general increase in VAS-M scores
during treatment. The iﬁsignificant interaction shows
that this increase in VAS-M was similar for all threé
treatment groups. A Tukey HSD analysis will reveal

specifically how the overall B means differ.
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TABLE 14:  Tukey HSD results for overall B means,
i.e. the aVerage VAS-M mean scores of
all three treatment groups are compared
at the three times of assessment.

Pre-treatment (Bl) After 2-days (B2) After 9-days (B3)
Bl (52,88) - 4,04%* 5,97%*
B2 (64,08) - | 1,920
B3 (69,41) S -
* p-<0,05
** p<0,0]

Table 14 indicdtes that the overall VAS-M mean increases
significantly (p < 0,05) from pfé—treatment to the 9-day
assessmént. ‘The increase from day-2 assessment to
the day-9 assessment is not significant. The increase
from the pre-treatment assessment to the assessment

after 9-days is significant (p << 0,01).
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Drowsiness Ratings

TABLE 15: Mean (+ s.d.) Drowsiness Rating Scores.

After 2-days (B2) After 9-days (B3)

Placebo (Al) 0,40 (+ 0,7) 10,10 (+ 0,4)
Clobazam (A2) 0,82 (+ 0,8) © 0,55 (+0,7)
Lorazepam (A3) ) 1,26 (+ 0,7) e' 1,04 (+ 0,8)

Table 15 shows the mean drowsiness:scores fer'the'v

three treatment groups at the 2- day and: 9- day assessments.‘
There was no assessment of drowsiness level at pre-‘, |
treatment. The means are 1llustrated in F1gure 7. This

cell mean profile indicates a general trend for-thermean,‘

drowsiness to drop. The 2 way-analysis of Variance will

indicate which changes are significant.',
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TABLE 16: Anova summary table for Drows1ness Rat1ng
| Scores. ‘ SR

Source | | . df . MS - . F ratio

Between subjects

A (Type of treatment) C2l 9,36 12,27%+
Subjects 677 0,76

Within subjects

B (Time of assessment) 1 ,‘f\2%3lm' | 7,88%*
AB (Interaction) | 2 0,02 0,07
Residual o 67 0,29

*x p< 0,0l

Table 16 shows that the 1nteract10n (AB) effect 1s 1n-_ .
31gn1f1cant therefore the 51gn1f1cant (p'< 0, 01) A-and B“
main effects can be 1nterpreted.‘ The 51gn1f1cant A ma1n
effett indicates that the overall mean drows;ness rat1ngs’

for the three treatment groups differ. A Tukey HSD -
analysis will indicate.whiCh specific differehces are
significant. The significant B main'effect’shows_thatithe
overall mean'drowsiness at the -2-day assessment (the mean.

of the three treatment groups is 0 82):is signiftcantly higher
than the overall mean drowsiness level at the 9 day assessment
The_overall mean at 9-days is 0,56.,' There is an overall

: significant drep in drowsiness rating from the 2-day'as$ess—

ment to the 9-day assessment.
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TABLE 17: Tukey HSD results for overall A means, i.e.
| the average drowsiness rating scores for o
both times of assessment for each of the. -
three treatment groups. o

Placebo (Al) Clobazam (A2) Lorazepam (A3) .

AL (0,25) - 13,38 6,76%%

A2 (0,68) B S s
* p <0,05

** p £ 0,01

Table 17 indicates that the overall méan'ciobazam
drowsxness ratlng does not differ 51gn1f1cant1y from

the placebo rating. The lorazepam ratlng 1s 51gn1f1cant1y
higher (p < 0,01) than the placebo ratlng-and also signi-
ficantly higher (p < 0,05) than the'ciobazam[ratingQ
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Digit Symbol Substitution Test

TABLE 18: Mean (+ s.d.) Digit Symbol Substltutlon Test
' (DSST) Scores. - \
“Mean Number completed in- 90 seconds

Pre-treatment (B1) After 2-days (B2) After 9-days (B3)

Placebo (Al) 23,8 (+9,9) 30,3 (+12,6) 30,6 (+15,1)
Clobazam (A2) 24,9 (+ 9,3) - 31,0 (+ 11,3) 33,7 (+ 12,7)
Lorazepam (A3) 21,7 (+8,3) - 25,1 (+8,5)" . 29,0 (4 10,6)

Table 18 shows the'meanS“of the three treatnent groups"
at the three times of- assessment for the Dlglt Symbol
Substitution Test these means are 1llustrated 1n o

Figure 8. A 2 way analysis of variance will show

.what spec1f1c changes are 519n1f1cant
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TABLE 19:  Anova summary table for DSST. o
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MS

F-ratio

Source df

Between subjects o

A (Type of treatment) 2 LA 1,11

Subjects 67 3334 -

Within subjects e |

B (Time of assessment) 2 1os2,4 67,89%%
| AB (Interaction) - 4 _.llms- 1,77

Residual - 134 1sS

** - n < 0,01 -

The results in Table 19 indicate that'the interaction

(AB) effect is insignificant. This implies that there

is no difference in the trends betWeen‘the threé,treqtment

groups and therefore overall means, i.e. the main éffects

can be interpreted. The B:main effect_is'signifitgnt

(p< 0,01). There is a general signifiéanflianease-in o

DSST mean over the course of treatment. AuTukey HSD].i-::-

analysis will show which of the overall B means differ

significantly.
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TABLE 20: Tukey HSD results for overall B meahé,‘

i.e. the average DSST means for all three

treatment groups are compared at the .

three times of assessment. -

Pre-treatment (Bl) After 2-days (B2) After 9-days (B3)
Bl (23,47) S % X ST Y Ve
B2 (28,80) o o 16,16%
B3 (31,08) s
** p <0,01]

The Tukey HSD analysis in Table 20 shows all the -

changes to be significant. The DSST overall meéns

increase

significantly from the pre-treatment aésess-{l

ment to the assessment after 2-days and continue to

increase

significantly to the 9-day assessment.

The increase from pre-treatment to the 9~déy-as$es$henﬁ5

is also therefore significant.



6.1.6 Critical Flicker Fusion Threshhold

TABLE 21: Mean (+ s.d.) Critical Flicker Fusion -

Threshhold (CFFT).

Mean number of cycles per second; ﬁu

Pre-treatment (Bl) After 2-days (B2) After 9-days (B3)

Placebo (A1) 21,38 (+ 2,6) 20,99 (+2,5)
Clobazam (A2) 21,20 (+ 2,4) 21,16 (+ 1,9)

Lorazepam (A3) 21,42 (+ 2,5) 21,22 (+2,8)

21,23 (+ 2,2)
21,17 (+ 0,2)

P

The means of the three treatment groups at the three

times of assessment for the'CriticaL"Flicker Fusion.

Threshhold are shown in Table 21. ~Since all the means

are very similar a cell mean profile'would'hot serve'tQ-?

illustrate any trénds and hence no graph'has been drawn.

A 2 way analysis of variance will reveal if there are

any significant changes.




TABLE 22:  Anova summary table for CFFT scorésf'_‘
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df .

MS

Source © F-ratio

Between subjects _

A (Type of treatment) 2 0,08 0,01

Subjects 67 13,65

Within subjects - | -

B (Time of assessment) 2 .'_TAI;32"“ '11;18'

AB (Interaction) 4 o 1,15 . 1,02
134 o120

.ResiduaL

Table 22 shows that there are no significant changes in

CFFT scores.
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6.1.7 Inglis Paired-Associate Learning Test

TABLE 23: Inglis Paired-Associate Learning Test (Ihglis)
Scores. , . “ o
Number of trials needed to attain three
consecutive correct responses for each
pair of words.

Pre-treatment (Bl) After 2-days (B2) After 9-days (B3)

Placebo (Al)
Clobazam (A2)

Lorazepam (A3)

11,75 (+ 7.3) 8.3 (+3,5 9,9 (+4,9)

11,93 (+ 7,6) 9,11 (+6,0) 8,52 (+ 4,5)
13,43 (+ 11,8) 10 (+ 10,7) 8,26 (+ 6,0).

The means of the three treatment groups at the thrée

times of assessments for thevInglis Pairedeésociate~'

Learning Test are shown in Table 23and illustrated in

Figure 9.

The scores show a tendency to decrease.

and the 2 way analysis will reveal what changes are

significant.



\y

Inﬂ\‘.s
(V\eans)

\G

A3

LO?azgfgm

clohazam

A2

93

9]
No.cdm
~ R
T A2
A3
Bl B2 .. B3
Pre-treatment - After 2-days" After 9-d§ys. ‘

FIGURE 9: Inglis Cell Mean Profile.



"TABLE 24: Anova summary table fof’Inglis scores.

Source -df - MS F ratio.
Between subjects }
A (Type of treatment) 2 9,93 0,08
Subjects 67 124,51 -
Within subjects -
B (Time of assessment) 2 259,78 12,89*%
AB (Interaction) 4 22,13 1,10
Residual 134 20,16

x* p< 0,01

Table 24 shows that the

1nteract10n effects are 1n-,

significant. Therefore the ma1n effects can be 1nter-

preted.. The B main effect is s1gn1f1cant'ﬂp <'0,01).

This indicates that there is.signiffcant change-in'the

overall B means (time of assessment).

mean at a particular time of assessment diffars from

“The everall

"other overall means at a partlcular t1me of assessment’

and a Tukey HSD analysis whlch shows wh1ch spec1f1c overall

B means d1ffer.
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- TABLE 25:  Tukey HSD results for overall B means,
i.e. the overall average Ihglis.mean‘ 
scores of all three treatment groups
are compared at the three times of';s;;
assessment. | ;

Pre-treatment (Bl1) After 2-days (B2) "After 9-days (B3)
B (12,37) - 6,06 . B4lx
B2 (9,14) o S 0,38
B3 (8,93) | o -

** p < 0,01

Tabie 25.indicates that the overall mean (Bé)’of,‘ |
Inglis scores at 2 days‘is significantly‘(p <?0,0l)‘-'L 
lower than the mean at pre-treatmeht (Bl). ‘Thé, .
overall - Inglis means at BZ and Bﬁ do hOt diffeh.
significantly. " The reduction in bverall Inglis*f

medn from pre-treatment (Bl) to the,asSeSSménf'atJ

9-days (B3) is significant (p < 0,01). N
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TABLE 26: Mean (+ s.d.) Purdue Pegbdard Test (PPT)-
Preferred Hand Scores. ' '

Pre-treatment (Bl)

After 2-days (B2)

After 9-days (B3)

Placebo (Al) 13,1 (+ 1,8)

Clobazam (A2) 13,3 (+ 1,9)
Lorazepam (A3) 13,5 (+ 2,0)

14,6 (+ 1,7)
14,2 (+ 1,8)
13,6 (+ 1,7)

15,1 (+1,9)
14,1 (+ 1,8)

14,6 (+ 1,6)

' The means of the three treatment groups at the three

times of assessment for the Purdue Pegboard Test -

Preferred Hand task are shown ih Table 26 and illus-

trated in Figure 10. The cell mean profile'shows that

there is an improvement in performance. . The 2 way

analysis of variance will reveal if there are any

significant improvements.
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- TABLE 27: Anova summary table for PPT»u‘Preferredv»
Hand scores. ‘ | |

Source , df : MS F ratio

Between subjects

A (Type of treatment) 2 - 2,81 0,37
Subjects ‘ 67 - 7,62

Within subjects

B (Time of assessment) 2 29,95 26 ,33%*
AB' (Interaction) 4 4,72 :4,15*f
Residual E 134 1,14

**%  p < 0,01

The 2 way analysis of varianse (Table 27) shows that
the interaction (AB) effect is significant (p~< 0 01)
This means that the main effects cannot be 1nterpreted
and an analysis of the simple ma1n effects 1s requ1red

to ascertain the specific significant changes




TABLE 28: Simple main effects summary table for
PPT - Preferred Hand scores. S

Source o v df - omMs .F retio
A at Bl | 2 0,080 0,29
A at B2 B 2 541 1,64
A at B3 | 2 5,58 1,69
Within | 201 3,30 S
Bat Al 2 21,67 19,04%+
B at A2 - 2 6,33 5,57%
B at A3 ‘ 2 9,10 7,99+
Residual N B kT 113

* % p<‘0,01

The simple main effects analysie:(Tablev28)ereyeals three
s1gn1f1cant (p <i 0,01) results;v The mean piacebe (scdhes)
dlffer from each other at one or more of the times of |
assessment (B at Al). This also applles to the clobazam
group (B at A2) and to the lorazepam group (B at ‘A3).
A Tukey HSD ahalysis will reveai which specific ;cell

‘means differ significantly.
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TABLE 29: Tukey HSD results for B at AI, i.e.
mean PPT-Preferred Hand scores for
placebo group at the three times of
assessment. | -

Pre-treatment (Bl) After 2-days (B2) After 9-days (B3)
BI (13,05) ; 6,60%% 8,38%+
B2 (14,55) - 2,10
B3 (15,05) » -
** p <0,0]

~ The analysis (Table 29) éhows that the pre-ffeatment
mean (Bl) is significantly (p < 0,01) lowerAthan the
mean at the 2-day assessment (B2) and the mean at
the 9-day assessment (B3). The means at the 2-day-
assesément and the 9-day assessment do not differ

significantly.
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TABLE 30:  HSD results for B at A2, i.e. mean:PPT-

Preferred Hand scores for clobazam group
at the three times of assessment.

Pre-treatment (Bl) After 2-days (B2) After 9-days (B3)
Bl (13,30) - a3 37980
B2 (14,19) B R LT R
B3 (14,07) . . T
% p<0,05
** p<0901 -’

The analysis (Tablé 30) indicatésvthét'theré i's a .
significant (p< 0,01) improvémenf;in‘pérfbfméncgiI

from pre-treatment (Bl) to the 2—day_a§sessment.(§2){¥
The mean at the 2-day aséeésment (BZ)Hddés nbt-diffef'. 
from the mean at the 9;déy assessment_(B3);.  The mean?_ 
at the 9-day assessment is‘significahtiy (p < 0,05) .

greater than the pre-treatmenﬁ (B1) mean... .
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TABLE 31: HSD results for B at A3, i.e. mean .
PPT-Preferred Hand scores for loraze- ,
pam group at the three times of assessment.

Pre-treatment (Bl) After 2-days (B2) After 9-days (B3)

Bl (13,48) —_— 0,3 5,09%

B2 (13,57) - 4,69%
B3 (14,61) | D - i
| ]
** p < 0,01
The analysis (Table 31) shows that the mean score at

pre-treatment (Bl) does not differ significantly from
the mean score at 2-days (BZ}. The mean at 9-days
is significantly higher (p < 0,01) than the mean at

2-days and the pre-treatment mean.
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6.1.9 Purdue Pegboard Test - Both Hands Task

TABLE 32: Mean (+ s.d.) Purdue Pegboard Test (PPT) -
Both Hands Scores._' v Ce ' |
Mean number completed in 30 seconds.

Pre-treatment (B1) After 2-days (B2) After 9-days (B3)

Placebo (Al) 10,2 (+ 1,3) 10,5 (+ 1,2) . 11,2 (+ 1,5)
Clobazam (A2) 9,9 (+ 1,4) - - 10,2 (+1,8) 10,5 (+ 1,6)

Lorazepam (A3) 9,7 (+ 1,4) 10,0 (+2,0) 10,2 (+'1,6)

Table 32 shows the means of'the threelfféatment groups.
at the three times of assessment for the Pufdué”PeQ-
board Test (PPT) - Both Hands - Section. The means afe
illustrated in Figure 11. fhere is a. tendency for
performance to improve and the 2 way analysis of |

variance will show which changes are significant.’
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TABLE 33: Anova summary table for PPT - Both Hands

scores.

MS

" F ratio

Source df
Between subjects
A (Type of treatment) 2. 7,46 1,25
Subjects 67 5,97 |
Within subjects
B (Time of assesément) : 2 8,80 12,91**
AB (Interaction) 4 0,37 0,55
Residual 134 0,68

** p < 0,01

Table 33 shows that the interaction effect is not

significant and therefore the significant,(p‘(.0,01)

B main effect can be interpreted.

The signifiCant‘,"

B main effect indicates that the oVerall average PPT - Both

Hands means at the various times of assessment differ from

one another. A Tukey HSD analysis will show which |

differences are significant. .
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 TABLE 34: Tukey HSD results for overall B means,

i.e. the overall average PPT - Both

Hands scores of all three treatment: groups

are compared at the. three times of assessment.

Pre-treatment (Bl1) After 2-days (BZ),‘After 9-days (B3)
BI (9,91) - | 3,17 7,00%
B2 (10,23) | | g - 8,050
B3 (10,63) | | o SRR
* p<0,05
** p < 0,0l

Table 34 indicates that'fhe overall PPT - Both Hands

mean at bre-treatment (Bl1) does not dlffer 51gn1f1cantly5-
from the overall mean at 2-days (BZ) but: does dlffer
significantly (p < 0,01) from the overall meqn‘ate9-days:;*;
which is Significantly greater. The errellfmeaniat o

B3 is ‘also 51gn1f1cant1y greater (p<< 0, 05) thdn%the-e

overall mean at B2.
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6.1.10 Purdue Pegboard Test - Assembly Task

TABLE -35: Mean (+ s.d.) Purdue Pegboard Test (PPT) -
Assembly Scores. L h
Mean number completed in 90 seconds. * -

Pre-treatment (Bl) :After'Z-days (B2) After 9édays'(B3)

Placebo (Al) 43,5 (+ 8,0) ~  47,0.(+8,9) 48,3 (+ 6,8)
Clobazam (A2) 42,1+ 7,9) 46,5 (+6,2) 46,0 (+ 7.8)
Lorazepam (A3) 40,7 (+ 7,4) 41,3 (+8,0) - 46,0 (+9,4)

The means of the three treatment grqups at the.three7  
‘times of assessment for the PPT - Aésembly task are - .
shown in Table 35 and illustrated in Figure?lz;. The
cell mean prbfile indicates a tendency for,pérfdrmance
to improve with slightly differentttrendsVfor°the‘thrée
treatment groups. A 2 way analysis of yariance will

reveal which changes are significant.
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TABLE 36: Anova summary
scores
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table for PPT - Assembly

Source df MS F ratio .
Between subjects _ |
A (Type of treatment) 2 227,01 1,50
Subjects 67 150,90 |
Within subjects R
B (Time of assessment) 2 376,75 22,78 %*
AB (Interaction) 4 . 43,49 2,63*
Residual 134 16,54
* p<0,05
s p < 0,01

The 2 way analysis variance (Table 36)vshbws that the

interaction (AB) effect 1s significant (p < 0,05).

This means that the main effects cannot be 1nterpreted

and an analysis of the simple main effects is requ1red

to ascertain the specific significant'trends.'
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TABLE 37 Simple main effects summary‘tablekfor;}
PPT - Assembly scores. '

Source o - df - Ms - F ratio
AatBl 2 81,02 1,32
A at B2 o o 2 224,98 - 3,67%
A at B3 - - 2 3782 0,62
Within f 201 . 61,32
B at Al N 2 121,25 7,33%
B at A2 . 2 140,53 g, 51% |
Bat A3 2 195,78 11,84%*
Residual 138 16,5 |
* p< 0,05
ok 'p-< o,oi

The simple main efiects analysis (Tablei37)‘keveais three;g
significant (p € 0,01) resulté and oneasiénificani'(p < 0,05)
result.. The mean‘placebo écores differ from each other at
one or more of fhe times of assessmeﬁt (B at Al);i This

also applies to the clobazam group (B:atjAZ) and to the?
lorazepam group (B at A3). In addition, the three.
treatment groups differ significantly (p < 0,0S)_&tﬁtHé,v.
2-day assessment (A at B2). A Tukey HSDiahaiyéis_Wifi-4

show which specific cell means differ significantly. B
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TABLE 38: Tukey HSD results for A at B2, i.e. -
mean PPT-Assembly scores for the three
treatment groups at the assessment =
after 2-days.- -

‘Placebo (Al) Clobazam (A2) Lorazepam (A3)

Al (47,05) P 0,67 . 6,49%

A2 (46,48) | o 1
A3 (41,35) . IR -
** p < 0,01

The analysis (Table 38) shdws that the'clobazam and:'
placebo means do not differ signifitantly. ' Thevlokazepam.
is significantly (p < 0,01) less than the clobazam mean

and the placebo mean.
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TABLE 39: Tukey HSD results for B at Al, i.e.
mean PPT - Assembly scores for placebo
group at the three times of assessment.

Pre-treatment (B1) After 2-days (B2) After 9-days (B3)
Bl (43,55) - - o 3,85% 5,20%%
B2 (47,05) . : | A ¥ 7
B3 (48,3) | : -
* p< 0,05
** p<0,0l

The analysis (Table 39) shows that the mean at thef .
2-day assessment is significantly (p<( 0,05) greater ;;'
than the mean at 9-days. The mean at 9'days is
significantly (p < 0,01) greater than the pre treatment
mean. The means at 2-days and at the 9 day assessment

do not differ 51gn1f1cantly
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TABLE 40: ~ Tukey HSD results for B at A2 i.e.
mean PPT - Assembly scores. for the

clobazam group at the three times of

‘assessment. R

Pre-treatment (Bl) After 2-days (B?)‘ After 9-days (B3)
Bl (42,15) - s a7
B2 (46,48) . B N 72
B3 (45,96) . . '_'I ,' o EE : . P _ 4“ :
** p <0,0]

The analysis (Tabie 40) shows that the meén éirthe

2-day aséessment is_significantly (p < 0,01) greatef <:
than the mean at pre-treatment. The mean %f 9edays_

is significantly.(p < 0,01) greater than‘thé'mean»at
pre-treatment. The mean at 9-days does not differ

from the mean at the Z-Qay assessment.
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TABLE 41: Tukey HSD results for B at A3 i.e.ﬁi
-~ mean PPT - Assembly scores for the
lorazepam group at the three times of”
assessment. ' '

Pre-treatment (Bl1) After 2-days (B2) After 9-days (B3)
Bl (40,70) - » : 0,77 . T 6,31%x
B2 (41,35) . 5,54%
B3 (46,04) . : R 1 o -

** p < 0,0l

The analysis (Table 41) indicates that the mean at the
2-day assessment does not differ frbm the mean at  :
pre-treatment. The mean aftér 9-days is significantly
(p <<~ 0,01) greater .than the mean after_2-aaysvand the

pre-treatment mean.
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Choice Reaction Time

TABLE 42:  Mean (+ s.d.) Choice Reaction Time (CRT)
Scores. - o
Mean number of seconds taken to react.

Pre-treatment (Bl) After 2-days (B2) After 9-days (B3)

Placebo (A1) 0,657 (+ 0,07) 0,629 (+ 0,07) 0,504 (+ 0,06)

Clobazam (A2) 0,666 (+ 0,08) 0,643 (+0,06) _ 0,625 (+ 0,08)
Lorazepam (A3) 0,674 (+ 0,07) 0,663 (+ 0,06) ~ 0,621 (+ 0,06)

The méans of the three treatment groups at the'three,‘
times of assessments for the choice reactiOn timé

test are shown in Table 42 and illustrated in'Fidure'IB.
The cell mean profile'indicates that there is.a tendency
for the CRT times to improve. A 2 way anaiysis of -

variance will reveal any significant changes. -
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"TABLE 43: Anova summary table for'CRT scores.

MS -~ F ratio

Source df
Between subjects
A (Type of treatment) 2. 0,012 1,02
Subjects 67 0,01 |
Within subjects o
B (Time of assessment) 2 0,048 34 ,43%%
AB (Interaction) 4 0,001 1,02
Residual | 134 ' 0,0014

**x p < 0,01

Table 43 indicates that the interaction_éffecf is not

.significant and therefore the significant (p < 0,01)

B main effect can be interpreted.- "This significant B

main effect implies that the overall avérage‘CRT at the

various times of assessments differ and a'Tukey HSD will

reveai the specific significant differences.’




118
"~ TABLE 44: Tukey.HSD results for bveﬁall B meané,

i.e. the overall average CRT mean scores
for all three treatment groups combined

are compared at the three times of
assessment. -

Pre-treatment (Bl) After 2-days (B2). After 9-days (B3) |
Bl (0,666) - 4,70% T 10,47%
B2 (0,645) - By
B3 (0,619) R
* p < 0,0

Table 44 reveals that all the means differ significantly
(p < 0,01) from each other. ThereviSﬁan improvement
- from pre-treatment to the 2-day assessment and to the

Q-day assessment in CRT.:
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HOMOGENEITY OF ERROR VARIANCE
All _-the'Fmax ratios were insignificant-anditherefore
there is homogeneity of variance for all the two-way

anovas.

CHI-SQUARE ANALYSIS OF PATIENTS WHO COMPLETED AND -
COMPLIED WITH TREATMENT. - o

The chi-square'(X2 % 1,057) is jnsignifitdnt,‘thus’the
number of patients in each treatment group does not
differ significantly (20 ih placebo group, 27 in clobazam

group and 23 in lorazepam group).
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Theresuits of'the correiation matrices,(tabiesl45 f01r53)
‘will be considered in terms of trendsgthatemeroeain the
relationship between certain variab]es'iThe relationship that
will be conSidered are those that are of a practica1 and/or
theoretical interest. The fo]]oWing re]ationships Wi11 be

considered:-

(a) "The relationship between HAS and VAS-A scores (i.e. the

two measures of anxiety);

(b) The relation between HAS and VAS- M scores and between
VAS-A and VAS-M scores (i.e. the measures of anx1ety

and the VAS measure of motivation).

(¢) The re]ationship between the various performance measures
- DSST, the three pegboard tests, CRT and Inglis tests,

(CFFT is.conSidered Tater).

(d) The relationship between the measures of anxiety and the
performance variables. |

(e) The relationship between the drowsiness.rating;andithe
various performance measures, and the reiationship'between

the drowsiness rating and the anxiety,and VAS-M varijables.

(f) The relation between CFFT and the other variables.

(a) The relationship between HAS and VAS—Avscores

- The correlation coefficient (Pearson product moment)
between these two measure is. Significant in seven .out

of a possible nine instances. The.correiations



are posfthe and high. Tﬁére is thus a strong trehd
for scores on the HAS to be equiva1ehtJin maghitudé'
to séoreson the VAS-A. For example“d‘patiént'With
a high anxiety score on the HAS i§ iﬁké]y fd.héve

a high anxiety score on the VAS-A..

The relationship between the measuresvoffanxiety

and the VAS-M scores

The correlation coefficient betwéén‘HAS and - VAS-M

is significant and negative in_twb'0utfdf a possible .

nine instances. The correlation coefficient between

VAS-A and VAS-M is significant and negative in only

one instance out of a possible nine instances. There

is thus a trend for scores on the anxiety measures to

"vbe related to score on the VAS-M. The correlation

is ‘negative and hence patients who haVe a high VAS-M

score will have low anxiety scores. Since only’ three
out of 18 correlationsare significant this trend is not

very strong.

The relationship between the varjous performance

variables

The correlations between the DSST, the three»pégboard

‘tests, CRT test and the Inglis test are significant in

46-out of a possible 144 OCCasions;._In'sbme'caseS'

‘the correlationsare negative in otherspositfve but in’

‘-
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all of these 46 instantes the correlation 1nd1cate

that a patient who performs well on. one of these tests has

good performance on the other tests (a]ternat1ve1y
bad performance on one of these tests 1s.11ke1y to go

with bad performance on the other tests).ivThere'ist

‘thus a fairly strong trend for performance‘on the

various measures to be related.

The relationship between the measures'of anxiety"

and the performance measures

There are 18 significant correlations (out of a
possible 108 instances) between either HASAor?VAS-A7
and the various performance measures,.'The-corre1at10n'

are-either pdsitiVe or negative but in'a11918-instances

vthey show an inverse relat1onsh1p between anx1ety and

performance. Specifically this means that h1gher
anxiety is associated w1th poor performance;or a1-
ternatively 1ow anxiety is associated with good

performance. Since 18 corre1ations oUt'of 108:are

significant the trend is not very strong.

The relationship between the drowsiness rating and

the other variable

There are four significant correlations between .drowsiness

and perfonmanCe for the cTobozam.gronp at'the12-day'
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assessment and one significant correlation between
drowsiness and a performance variable (CRT) for the
clobozam group at the 9-day assessment. No othef
correlations between the drowsiness rating and
performance are significant. There are thus five
instances of significant correlations between’
drowsiness rating and the performance variables out

of a possible 36 instances.’ The significant corre]ation‘
show drowsiness rating to be inversely related to
performance (higher drowsiness associated with poorer
performance). This trend only occursfn the e1obozam
group and not in “the placebo or lorazepam group. The
trend in the clobazam group is fairly strong (f1ve out

of 12 instances).

In two instances the correlation between drowsiness
rating and the VAS-A is significant. The occurs in the
c]oquam group at the two and nine day assessments

The correlations are positive indicating that higher
drowsiness rating are associated with higher VAS-A
scores. These are the only instances of significant
correlation between drowsiness rating and the VAS-A or
HAS or VAS-M score.'There are thus only twe significant
corre]at1ons out of a possible 18 instances. The trend
for drowsiness to be related to be anx1ety measures or

the VAS-M measure is therefore m1n1ma1.
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[(f) The relationship between the CFFT and the other variables

P

el =

There are oniy three significant correlation between

CFFT and the other variables. The correlation between
VAS-A and CFFT is significant in the 1b¥azepam group at

the 2-day assessment. The corre]atfons'is;negativé
indicating an inverse re]ationship'between~VAS—A score and
CFFT. }This implies tha{ihigher anxiety scorefis-aésociaféd
with lower CFFT and viée versa.. Since there.is only one
instance of a significant corre]atioh_between the anxiety
measures'and CFFT out of a possible 18 insténces the

trend :is .very minimal. . .

There are no instances of significant correlations

between CFFT and the VAS-M or the»drqwéinesé ratings.

+ The other two significant correlations are. between

CFFT and two performance variables.- There is a
significant positive correlation bet&eén CFFTIand PPT-B
in the clobozam group at the pre-treatmenf assessment
and between CFFT and DSST in the'c]dbozam group at thé
9-day assessment. This is ast a minimé] trénd as‘

there are only two significanﬁ.corfelatibns out o?fé,
possible 45 instances. The direction of the forﬁe]étions
indicate that higher CFFT is associated with'good per-
formance and alternatively low CFFT }5; associated with

poor performance.
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7. DISCUSSION

The non-adherence rate of 41,67 ﬁercent comperes‘favourebly
to the rate found in out-patients; - Blackwell (1976)’writes
that non-adherence is reported in betWeenA25 and 50 percent
of outpatients. The slight differences in the final total
of hatients who completed and complied.with treatment in

each treatment group are not significantly-different_trom
what would be expected by chance. This studytis interested
in the effects of the drugs on anxiety ahd performance on
those patientlwhd actuallyvcomplete and comply with treatment
and hence there is no reason in this‘eaée.to consieer the

non-adherent patients.

Most of the patients who successfully completed the tr1al

and comp11ed with treatment were females (92,5 percent)

The predominance of female patients is representat1ve of

the actual proportion of benzodiazepine users (approx1mate

70 percent females) (Bellantuono et al.,;1980).‘- As dis-
cussed in the introduction'(Sectioh'2.4}é) many studies |
aésessing the psychomotor effects of the behzodiazepines have
utilized male subjects. The median educational letel of
the'patients (Standard Five) is relatively low énd'tﬁe
implicatiens of this will be discussed et a léter stage

when the generalisability of the findings are considered.
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| THE ANXIETY, DROWSINESS AND PERFORMANCE CHANGES

The results of the Hamilton Anxiety Scale (HAS) show that
there is.an initial significant improvemeht in anxiety at
2 days in all three treatment groups. A further improve;
ment at 9 days was evident only in the benzodiazepine
groups. This indicated an initial placebd effect which-
was not enhanced with time. Thus from the standpoint of
anxiolytic efficacy clobazam and lorazepam were superior‘to
placebo. Bellantuono et al. (1980) who reviewed the' |
studies that have assessed the anxiolytic efficacy of the
benzodiazepines reported that out of a total of 85 studies,
44 results.showed the drug to be much better than'the}
placebo, 26 showed the drug to be slightly better thén

the placebo, 14 showed no difference and one study showed
the drug to be worse than the placebo. The results of"'
this study cah be clésSed as shoWing that‘clobazam-and
lorazepam are slightly better than placebo.v Subétantiai
placebo effects are generally found wjthranxiousrbatients
(Greenblatt and Shader, 1974). In additioh, eveh greater
placebo effects have been found in previous. studies that
have involved patients of a relatively low_educationai‘

level (Rickels et al., 1970; Hesbacher et al.,.1970);'

Another significant result that emerged for the HAS mean
scores is the initial significant difference between the
placebo group and the drug groups. The placebo‘group

pre-treatment HAS score is significantly lower than'bpth
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the clobazam and the lorazepam group. ' The.acfual difference
in mean scores is not very large..  The initial‘nean placebo
score (20,65) is only just over 2 digitsrlower than"the‘,
initial clobazam score (22,74) and justjeVer 3 digits lower
than‘the initial lorazepam score (23,91). = It is unlikely
that such small initial differences will have:any important
influences on either the anxiety changes or the performance
changes observed in the study. Since the patients are
randomly assigned to the three treatment groups, thfs
initial difference arose entirely by chance. If the
initial placebo group mean score had been.lower (say'15),
then this far lower initial anxiety level'couldihaVe had
considerable influence on anxiety and performance changes
over the course of treatment. Anxiety changes”in the
glacebo group would probably be far less necause of the
initial lower anxiety and psychomotor performance would pro-
‘bably be initially at a higher level of the lower anxiety
state of the placebo group. Sincecthevplacebo group'is
used as a comparison group in the interpretatien‘qf,anxiety
and berformance changes in the drug groups, a'Iarge.initial
difference in placebo and drug group anxietyrlenels could
have made interpretation of the results far more complicated'
than if no difference»or reiatively smail differences,are
found. Luckily the initial differences found in this

study, although significant, are relatively small.

This small difference in anxiety score does not seem to
have had any important influence over the initial psycho-

motor performance level. If there had been a major
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influence one would predict a higher initial performance
‘level in the placebo group as of thenlower initial anxiety
level. ‘This is not found. There are no significant
differences in the initial psychomotor penformance level
in any of the psychomotor tests. The placebo group's
initial performance ranks fikst on two of the perfermance'
tests, second on two of the perfermance.tests and third

on the remaining three performance tests. Hence the
initial small difference in placebo anxiety level frbm the
drug groups has not had any influence bn lnitialvperformanEe
level and can therefore be ignored when the performance
changes are interpreted. Similarly the.jnifial lower
anxiety mean score has not greatly influenced the anxiety
~changes in the placebo group. If there had been a major
”:influence one would have expected far less initial change
vin the placebo”group than the.large change observed in
anxiety level from pre-treatment to the 2-day assessment.
The initialIIOWen-placebo HAS mean score has. also been

ignored when thefanxiety changes have been interpreted.

The results of'theuVisual analogue scale-anxiety (VAS-A)
scores sh0wed a.general tendency similar in all three
treatment groups for anxiety level to decrease. The
decrease from pre-treatment (overall average mean of 81,73)
to the 2-day‘assessment (overall average'mean of 45,93)'was
Agneater,(a'difference of 35.,8) than the drop from the 2-
;vday assessment to the'é day assessment (overall average

mean of 25,71). The latter difference is 20,22. Both
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decreases were significant (p <0,01). _.Aé preViously
discussed, for the HAS there were differént trends for

each of the treatment groups. The drug groups showed.

a continual significant decrease but‘the placebo group
showed an initial significant decrease followed by a level-
ling off.  Therefore, a fairly similar result is found for
the VAS-A scale except that the placebo group does not show’
the levelling off of ahxiety level to the same éxtent_éé |
shown by HAS measurements. In actual fatt,‘the changé in.
VAS-A mean score from day-2 to day-9 is loWest in the
placebo group, but the change is not small enough to feﬁult
in a significant interaction effect such as the oné‘found
for the HAS.. The correlation coefficients between VAS-A
scores and HAS scores also show that there is a strong

trend for scores on the VAS-A to ‘be equ1va1ent in magn1tude
to scores on the HAS. |

The visual analogue scale-motivatioh'(VAS-M) scoreé do not
show different trends for the three treatment'grOUps;

There is an overall tendency for motivatioﬁ level to
increase from pre-treatment to the 2-day assessment..' The
increase from the 2-day assessment to the 9 day‘assessment
is far less and insignificant.' The overall chénge from
pre-treatment to the 9-day assessment is alSo signifiCant.
The changes in motivational levels (assessed By'the VAS-M)
found are probably directly related to the general 1mprovement
felt by the patients brought about by a lowering of anx1ety

level. The correlation coeff1c1ents betwgen VAS—M-and
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the anxiety measures do in fact shqw é slight: trend (3
significant correlations‘out ofla possible 18 instances)
for improved motivatidn to be associated with decreased
anxiety. The rudimentary assessment of motivational level
was included to assesé if clobazam treatment resulted in
motivational enhancement. Since there was no-differente in
the extent of improVement of motivation in the three treatment
groups this assessment ddes not indicate that clobazam is
‘in any way résulting in motiVafional enhanéement over and

above that found in the placebo and lorazepam group.

The overall drowsiness rating of the'lorazepam group is.
significantly greater than both the clobazam groﬁp'and the
placebo group. The:clobazam énd placebo groups do not
differ in overall drowsiness rating. Theré’is aléo a éig—
nificant decrease in overall drowsiness rating from the day-
2 assessment to the 9-day assessmenf; ..Theéeirésults indi-
caté.a greater subjective sedétive effect(iﬁ the lorazepam
group as compared to the clobazam and'plaéebo‘groub. . Thé,
extent of drowsiness decreased és treétment prbgressed:in
all three treatment groups. In the introduction'ip_was
pointed out that the average incidence of drowsiness inii.
clinical trials with'clobazam is about‘17 percentjin those
patients trgated with clobazam rélatiVe,td about 6 peréent
for those“patienté receiving a placebo. In doublé-blihd
studies comparingvblobazam with diazepém the overall inci—
dence of repofted drowsiness is very slighflyvless for

clobazam. A detailed examination of the incidence of
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drowsiness in the three treatment groups”reveals fhat for

the placebo group at the 2¥day assessment the inéidence of
reported drowsiness is 35 percent made up of 20 perceﬁt mild
drowsiness (rating of 1) and 15 percent moderate drowsiness
(rating of 2). In the clobazam group at the 2-day
assessment the incidenée of reported drowsiness is 55,5%
“made up of 29,6% mild drowsiness and 25,9% moderate drowsiness.
In the lorazepam group.the reported incidence at 2 days 1is
87% made up of 47,8% mild and 39,1% moderate drowsiness.

At 9 days the incidence in the placebo group is 5% (1 patient
reported moderate drowsiness), in the clobazam group 40,7%
(25,9% mild and 14,8% moderate) and in lorazepam 69,6%

(34,8% mild ‘and 34,8% moderate). | o

The incidence of moderéte drowsiness assessed at 9-days for
the placebo group (5%) and the clobazam group (14,8%) are
very similar to the average figufes tound in tliniéal trials
| for clobazam (17%) and placebo (6%). It is fairly likely
that drowsiness is usually assessed after_aboutAoné week

of treatment and that often at least moderate drowsiness
needs to be reported by a patient for it‘to be noted by an
investigato% as an incidence of drowéiness. 'This study
shows the need to include a shorter term evaluation of
drowsiness. In addition, it is necessary to gain a more
detailed assessment of drowsiness by ascertaining the deéree
of drowsiness experienced by a particular patient instead‘
of simply noting the incidence of drows1ness The latter

approach 1is generally appl1ed in clinical trlals
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‘The lack of pre-treatment assessment of drowsiness rating

is similar tothe standard adopted in clinical trials of
assessing side-effects once treatment has commenced. This
assumes an initial equivalent minimal drowsiness leVel in all
three treatment groups. This is probably correct but not
necessarily so. Thus a slight criticism of the approach
used in this study and in other clinical trials is the

lack of pre-treatment assessment of drowsiness. Using a
pre-treatment assessment would have been more thorough
although probably unnecessary. ‘Further aspects of the
findings on the degree of drowsiness will be dealt with

in a“later part ofithe discussion.

The digit.symbol substitution test (DSST) mean scores show
similar trends in all three treatment groups. Performance
improves signifitantly from pre-treatment to the 2-day
assessment and continues to improve significantly to the
9-day assessment. The ovefall change from pre-treatment
to the 9-day assessment is thus also a significant improve-

ment. The general overalf improved performanceﬂcan be -

\\;"counted for by a learnlng effect and also probably by a

reduction in anxiety level. Salkind and Silverstone
(1979) also observed an 1mprovement in DSST performance in
their patient study and they attributed this tova learning
effect. As discussed in the introduction, it is also
very likely that a reduction in anxiety will result in '
improved-performance. wheﬁ the effects of the 1,4 benzodiaze-  «

pines (including lorazepam) on psychomotor performance were
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considered in the introduction (Section 3.1), it was noted
that the DSST was sensitive in detecting impaired perfbrmance
in non-anxious volunteer subjeéts. ~Thus dn the basis of -
volunteer studies one would have expected impaired perform-
ance in the lorazepam group. _ This is not found, the
lorazepam group shows a simiiar trend to that found in the
placebo and clobazam group, of improved performance. This
fihding will be considered again later in the discussion,
but at this point if should also be noted that as indicated
1in the introduction, résearéh shows that patients have
significant impairment on fewer occasions than volunteers
on-a specific test such aé the DSST. The clobazam group
also shows improveq‘performance_and'this lack of any indicé—
tion of impaired“perfbrmance is similar to that found ih

volunteer studies with clobazam.

The critical flicker fusion threshhold (CFFT).results show
that there are no significént changes'in any of the drug
groups. This lack of change is what'one:would expect

in the placebo group. Volunféer;ahd patient studies with
clobazam have indicated that clobézam either does not
affect CFFT or results in significantly elevated CFFTs.
Therefore the lack_of change fbund'in_the clobéZam.group
confirms the previously findings with clobazam. Volunteer
studies with lorazepam'have shown that.a consistent and
significant reduction in CFFT. ,Henée oﬁ the basis of
these studiesvone would have expe;ted a reduction in CFFT

in the lorazepam group. - This reduction is not found in
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this study. This finding willbe considered again in a

later part of this discussion.

The Inglis paired;asspciate learning test mean scpres show
similar trends in.all three treatment groups. . There is
an initial sfgnificant improyemenf in performance from
pre-treatment tovthe 2-day'assessment followed by a ldck of
improvement in performance from the 2-day to the ?-day
assessment.  The dveralI improvement in performahce from
pre-treatment to 9—days“is significant The general
improvement in performance in all three treatment groups
can be exp1a1ned by a 1earn1ng effect and an 1mprovement
in performance due to a lowering of anxiety. The.lack of
general improvement from. 2-day assessment fo the 9-day
assessment indicates that for the Inglis test performance
had improved critically'tq a peak level and would not
improve beyond this evep'thoUgh'the patients' anxiety was
generally reduced;" This shows a differenf learning curve

to what was found for the DSST.

On the basis of previous studies on volunteers one would

have expected that the-lorazepem group‘would show impairMent on
this memory test. Once egaip this study shows that the
expected impairment is not fpund in patients. The clobazam
group shows no impairment_on this memory test and this is

what one would predict on the basis of volunteer studies.
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The Purdue pegboard test-préferred Hénd task (PPT-P) mean
"scores show different'trendé in performance improvement

over timé in the three treatment groups. This is the first
psychomdtor berformance quSure to show different trends

in the three treatment groups. In the placebo group there
is an initial significant improvement in performance from
pre-treatment to the Zfday.assessment. Performance continues
to improve slightly but the.change from the 2-day to the
9-day assessment is insignificant. The overall change
fromlpre-treatment'to the 9-dayvassessment is also
significant. | The_impfovéd,performance in the placebo
group can be attributed to a learnihg effect and to the

reduction of anxiety resulting in improved performance.'

In therclobazam grouprtheré is a similar initial_significant
improvement in PPT-P péffOrmance frdm the pre-treatmeht.i
assessment to the 2-day assessment. Performance at the 9-day
assessment is'atva slightly,ibwer level than herformance

at the 2-day assessment but this changé'is ihsignificant;

Tﬁe overall change frém pfe-treatment to the 9-day assessment
is also significant. Thus the clobazam group shows a

similar trend (of initial imﬁroved performance fqllowed by

a levelling off) as that found in the placebo group.

On the other hand, the lorazepam group Shows a-different
trend to that found in the placebo and clobazam groups.
There is no initial significant improvement from pre-treatment

to the 2-day assessment. = There is a significant improvement
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from the 2-day assessment to the 9-day assessment. The
overall change ffom the pre-treatment tb the 9-day assessment
also shows a significént improvemeﬁt. . The lack of initial
significant improvement in the lorazepam can be explained

as being due to the sedative effect of the drug. By the
9-day assessment thé patient§ in the lorazepam group had
adapted to the sedative effect (i.e. tolerance to the

drug has occurred) and their PPT-P performance improvés to

a similar extent as that found in the other treatment groups.
This is the first instance where the impairment in performance
expected on the basis of vqlugteer;studies}on lorazepam is
found. If tﬁe patients_had only been assessed at
_pre-treatment and at Q-days the impaired performance dué

to the sedative effect of lorazepam would not have been
detected. Once again the clobazam group shows‘noAindica-
tion of impaired performahcé and thfs_is what wou1d be
expected on the basis ofaresults of previous fesearch on

clobazam.

The Purdue pegboard;tesffbpﬁh hands task mean scores show
similar trends in all threé treétment grdups. - The initial
improvement in‘performance i; not sighificant but the
improvement from the 2-d$y assessment td the 9Fday assessment
is significant.‘ The overall improvement from pre-treatment
to 9-days is significant.'_ These improvements can be
accounted for by a learning effect and anxiety reduction.

The lack of impairment in thé‘ciobazam group is éxpected

on the basis df findings on vqunteers. On the other hand,
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one would have expected impairment in the lorazepam group

on the basis of volunteer studies.

The Purdue pegboard test-assembly task mean scores Show

very similar trends as-that_fonnd for the preferred hand

task. There are different trends7in'performance

improvement over time in the three treatment groups. In

the placebo group there is a significdnt initial improvement -
from pre-treatment'to'z-days followed by a slight insigni-
ficant improvement. The overall change from pre-treatment

to the 9-day assessment is significant. .'The clobazam group
shows a similar trend of initial significant'improvement
followed by a lack of significant improvement. In the
.lorazepam group there is a different'trend; | There is no
initial improvement frOm:pre-treatment to the 2-day assessment.
The change from 2-days to 9-days is significant reaching

a similar level of improvement to that found in the other

two treatment groups. - The change from pre-treatment to

9-days is significant. The lack of initial improvement

in the lorazepam group}results in significant differences in the
means of the lorazepam‘group from the placebo and clobazam

means at the 2-day assessment.

The lack of initial improvement found'in the lorazepam
group can be attributed to the sedative effect of the drug
which resulted in impaired performance. By the 9-day
assessment the patients in the lorazepam group had adapted

to the sedative effect-and their PPT-A performance improves
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to a similar extent as that fopnd.in the other treatment
groups.  On the basis of volunteer stﬁdies one would have
expected impairment in the lorazepam group. If .the.
patients had been assessed éf pre-tréatment and at 9-days
the impairment in performanceﬁin the lorazepam group. would
not have been,detected.  The clobézam group shows no.
indication of'impaired berforménce and this is what one

would expect on the basis of finding§ on volunteers. =

The three treatment groups show similar tfends in mean

scdrés for the choice reaction time fask._’ Theré is an
initial significant imprbvement from pre-treatment to 2-days
followed_by a further significant improvemeht from 2-days

to 9-days. This imprbvemenf can’be attributed to a learning
effect and anxiety reduction. Impairment would have been
expected in the lorazepam group on the basis of voiunteer
studies. Once again the clpbazam group showed no impairment
and this is. what one would ha&e predicfed on the basis of

volunteer studies.

In general the results show that there is far less'impairmént
in the lorazepam group that what would be predicted on

the basis of results'from'volunteer studies. The performance
tests were selected on the basis that they are sensitive

in detecting impaired pérformance in vofunteers given 1,4
benzodiazepines (including lorazepam)i Thus impaired
performance would be expected in most, if not all, of the

performance tasks. Impaired performance is only found on
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two of‘the pegboard tests. This Shdws very clearly that.
there is much less impairment in this group 6f patiénts than
what would be expected on the basfs of volunteer studies.

As discussed in the introduction (Section 3.2), previous
studies have also found a leSSer_frequency of impaihed
performance in patients. On'the'basis of the findings of

this study and prgvious findings on patient groups it can

be asserted that volunteer performance_changes cannot serve as a

definative basis for predicting what will happen in patients given

1,4 benzodiazepine treatment.

On the occasions where performancé impairment was found

in the lorazepam group the patients showed initial impair-
ment due to sedation followed by adaptation to the sedative
effect and improvement in performance tb the level found

in the other treatment groupsf These changes highlight

the need for both a short-term and longer term éssessment.
Most volunteer studieé include only a short-term assessment
and many patient studies'havé only long-term (after one week)

assessments.

The clobazam groﬁp shows clear indications of less sedation
than that found in the lorazepam group. There is no
impairment on any of the performance tasks for patients

in the clobazam group whereas the lorazepam group does show
initial impairment on two of the pegboard tests. The
clobazam group does not show significantly greater drowsines;

ratings than the blacebo group, in contrast the lorazepam
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droup doés show significantly greater'drowsiness ratings.
Since less impaifment is found in the'lorazepam group than
that found in volunteer subjects,.the degree 6f*differen-
tiatidn ffom the’clobézam group isﬂmuch lesé than fohnd |

in volunteer studies with clobazam ‘and lorazepam.

THE RELATIONSHIPS BETWEEN THE DEPENDENT VARIABLES

' The intercorrelations between the anxiety measures and the visual

analogue scale of motivation have aiready been diséussed;

The fairly strong trend for performance on the various
performance variables'to be ;elated is what ohe would éxpect.
A patient doing well on dne of these pegboard tasks is very
likely to do well on the other pegboafd'taské ahd on other
performance tasks which ihvolve:a{sﬁéedxéomponent particu-
larly choice reaction time and to a lesser extent the

digit symbol substitution test. There are, in fact, only

‘three significant corre}étions between the Inglis paired-

associate learning test ahd the other performance measures
indicating that the Inglis test:shares less of the skills

than the other'performahCe variables.

The trend for performance tq.be invérsely related to ahxiety
level is what wouLd‘be predicted by the general inverted-U
relationship between anxiety and performance. - The féirly

strong trend fok drowsiness rating to be inversély related -
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to'performance in the clobazam groupfislvery interesting.
This implies that those patients with'high drowsiness ratings
have'poor performance and-those patients with low drowsiness
ratings have good performance, One would expect the |
‘subjective indication of sedation (drowsiness) to be reiated
to the objective-indicationiof sedation (impaired psycho-
motor performance).c_ This relationship'is surprisingly not
shown in the lorazepam'group where there are no significant
correlations between drowsiness rating and the performance
variables. Some of the correlations are fairiy |
substantial and approach significance. The relationship
between subjectiwely experienced drowsiness and impaired
psychomotor performance certainly needs to be 1nvestigated
in future studies. Quite pos51bly the lack of correlation
between drowsiness level . and 1mpa1red performance may be

specific to this study

The few significant correlations petween critical flicker
fusion threshhold and the other variables are in the

direction expected on thevbasis of previous experiments.

Lower CFFT are associated with high anxiety levels (Goldstone,
1955). Lower CFFT (lower arousal levels) are generally
associated with poorer performance (Claridge, 1967). The

itwo instances of significant positive correlation between
drowsiness rating and the.visualiana109ue scale of anxiety
measure are not expected." {Tne finding of onlyvtwo significant
correlations out of a possible 18 indicates a very minor

relationship and is thus probably of minimal importance.
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V Before the implications of the'various findings are dis?

cussed; two important issues need to be considered. The
first is the problem éssociated with QOinQ a number of
statistical tests on data from a single subjeCt grﬁub.-
This is the problem of»Tybe‘I errors. The second issue

concerns the generalisability of"theffindings.

TYPE I ERRORS

A type I error is the faulty conclusion that there are
significant differences_between measures when in fact the
differences are actually'due to chance." The probability

of a type I error for one particular stafistical test is
equal to alpha () the level of significance.‘ The valués
of alpha generally choseh in'research are either 0,05 or the
stricter level of 0,01. If one computes b ihdependent iests‘
of significance on the b dependentbvariables measured, then
the probability of at least one type;I error on all b tests
is 1 - (1 -a)P (gilbert, 1977¢). In this study there

were 11 dependenf variables (b =-11) and the probability

of ¢ type I error for ® = 0,05 is p = 0,4013 and the
probability of a type I error for X = 0;01 is p = 0,0956.

If the level of significance chosen wa§ 0,05 it can be seen
that the probability of a.fype I error ‘increases to a totaily
unacceptable level. | Howevér, if the Significance level -

is 0,01 then the probability df'a type I error is still at

an acceptable levél of approximately 0,1. | All except one

of the ten signifiéant,two way anovas were significant at
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the 0,01 significance level and thus the degree of .
significance in nine instances was sufficient to decrease
the chances of type I errors on any one statistical test

to 0,1.

Anothef important factor specific to this study is the
concern with trends in the.changesfin groups of dependent
variables in both the two-way anovas and the correlations.
There is relatively little ehphasis laid on a finding of
statistical significance in one particular dependent
variable in the ﬁonway anova analysis. ~This implies that
since the probability of a type I error (When 11 tests are
carried out and alpha set at 0,01) is approximately equal

to 0,1 then-possibly one out 6f the ten significant findings
could be due to chance. Since this.study is interested

in chahges in groups of dependent variables (all the psycho-
motor performance measures) a single type I error is not
going to affect the conclusions drawn from the findings.
Similar arguments apply to the conclusions drawn from

the correlations where one is interested in the trends in the

relationship between groups of dependent yariables.

THE GENERALISABILITY OF THE FINDINGS

When a random sample isldrawn from a certain population
group then the research findings derived from the sample
are generalisable to the population group. (Plutchik, 1974).

There are thus two aspects which need to be-discussed.
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Is the sample used in this study random? To what popu-

lation group are the results generalisable?

The patients who participated in this research were those
patients with anxiety problems who were prescribed a
benzodiazepine tranquillizer by a doctor and who then
agreed to take part in the study. .Most patients who were
referred to the investigator agreed to participate. Only
about ten patients did not agree to take part in the study
because it would be inconvenient for them to réturn for

another two appointments over the next nine days.

The sample of patients can be considered to be a random.
sample of outpatients attending Retreat Day Hospital with
anxiety problems who are viewed by a general practitioner
as requiring benzodiazepine treatment. The sample is a
selection of\tha@;patients over the particular time period
when the study was conducted rélative to a longer period
of time over which similaf patients receive similar treat-
ment. This implies that'the cdnclusions are certainly
generalisable to patients with}similar levels of anxiety

who attend Retreat Day Hospital at other times.

With a lesser degree of confidence the results. can be
generalised to outpatients with similar levels of anxiety
and similar educational levels who attend other hospitals.
This generalisation would not be based on the strict

criterion that thérsample must be randomly drawn from a
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population (that isvnot on formal procedures of‘inference).
Other non-statistical inferences to patient groups of
differeht educational levél éan be made with less cqnfi—
dence. Further empirical investigations asséssiné the

relationship between educational level and psychbmotor

performance on laboratory tests would be needed to adequately

answer this question; vInterestingly enough, the findings
on psychomotor performance changes found in this study show.
similar trends to the findings found in other patient
studies. Possibly the objective indications of sedation
(impaired performance) are similar in most.patients of a
particular anxiety level'regardless of other characteristics

of the patients.

The next parts of'thé diséussion deal with some wider

topics that relate to the findings of thié‘study.

REASONS FOR THE DIFFERENT INDICATIONS OF IMPAIRED

PERFORMANCE IN PATIENT AND VOLUNTEER GROUPS

The findings of this study indicate clearly that the fre-
quenéy of significant.jmpairment on laboratory_tests of
psychomotor performahce‘is less in batients thén in
volunteérs given a 1,4 beﬁzodiazepine (lorazepam). An
overall consideratioh of ~all psychomotor perfdrmahce
studies on patient Qfoubs leads one_tb conclude that the

findings in this study are consistént with previous findings

-

154



155

of a lesser frequency of impairment in patients relative

to volunteers.

A major reason for the lesser frequency-of impairment in
patients is the 1n1t1a1 higher level of anxiety exper1enced
by the patients. The U-shaped relationship between
‘anxiety and performance was discussed in the_introduction
(Section 2.3). Patients‘with relatively high initial
levels are likely to have initially impairedvperformance.
This has been shown in various studies (Lader and Marks,
1971). When these patients are‘given,a benzodiazepine their
anxiety levels are reduced and their psychomotor performance
thus improves. The benzodiazepines also have a sedative
effect which will result in impaired performance in the
patients, however, at the same time, because the patients
are becoming less anxious, their performance is improving.
The overall result'ié-thatithere is a'lesser,frequency

of impaired performance invpatients than in‘Volunteers

where only the sedative effect would be operating as the

volunteers are non-anxious.

This explanation assumes an essentially similar effect of
the benzodiazepine in anxious patients and non-anxious
volunteers. However, there 151some evidence that this

may not be the'case.: ‘DiMascio and Barrett (1965) and
Barett and DiMascio (1966) found different effects in
volunteers who had been divided into high and low anxious

groups. The high anxious;group of volunteers'responded
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to the.benzodiaiepinés invthe,e;pected manner, iheir

level of anxiety waé signifiéantly reduced, - The low
~anxious group in bdth,stﬁdies.responded unéxpectedly,

their levels of anxiety’increased“Significantly. " This
indicates that the’benzodiézepines are possibly having
different physiological”effects in'the'low and high anxious
groups. This could éisoresuit in:differént degrees

" of psychomotor performance impairhent; Possibly volun-
teers! performaﬁce'is_disrupted_ﬁy takiné a benzodiazepine
(their anxiety increases) and’ this effect is not found in
patients. Anotheflpbésible occurrence is that the
benzodiazepines have different;sédative effects in volunteers

relative to patients.

The'discussion of Hollister (1981) about benzodiazepine -
recepfors is also relevant*tb fhfs issue. A remarkable
discovery during the past two years has}beéthhe identifi-
cation of specific receptors in the brains of animals and
man that bind benzodiéiepines. Hollister speculates

that there is an endé@éhbus ligand that binds to these re-
ceptors. In faét,:several candidates for just such ligandS-
have been proposed.  The situation‘with the opiate drugs

is analogous. Opiate récebtpré Have been found and the
endogenous opiate‘(endorphiné) have béén dfscovered.
Hollister.specdlateé further that those patients who have
high levels of trait anxiety may in fact be deficient in the
- endogenous ligand for thé béniodiazepihe receptor. " This

could mean that treatment with behzbdiézepines would be far
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more specific than ordinarily‘believed.

I would speculaté further that if what'Hollister hypothe-
sizes is correct then it does have relevance td the
different frequency of psychomotor performance impéirment
found in anxious patiénfs relative to non-anxious volunteers.
Non-anxious volunteers would not laék'this hypothesized
endogenous ligand«ahd when they were given a benzodiazepine
there would bea resultant excess of benzodiazepine molecules
which could lead tbiimpaired performance either by seda-

tion or some other means.
The two reasons proposéd for the different frequency of

impairment in volunteers and patients are not mutually

exclusive and both may be relevant.

THE PRACTICAL IMPLICATIONS OF THE FINDINGS .

A question that is importaht in ascertaining certain aspects
of the practical implicafionS'of-the findings is: How
different is the sedative effect of clobazam to that of

the 1,4 benzodiazepines (for this study lorazepam)?
Certainly patientsvwho recéi?e a 1,4 benzodiazepine do
experience both subjeétive'séaation (drowsiness) and~objective
sedation (impaired perforhénée). The freqUénéy of impaired
performance is less than in volunteers but it is still
enough to be of practicai signifiéahce. More research

is needed but one’can certainly éven at this stage say
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that patients who receive a 1,4 benzodiazepine should be
cautioned about the possible detrimental effects of the

treatment on performance.

Further research on the'felatfonship of general findings

of impaired psychomotor performancevon-laboratory tests to.
the specific practical situations such as car driving is
needed. However, even at this stage it can be stressed
that the cautioning about possible detrimental effects on
psychomotor performance is particularly relevaﬁf to those
patients who drive a car énd to thosé patients whose occupa-

tions involve working with dangerous machinery.

This study indicated sdme initial impairment for at ieaét
two days. At nine days there was no longer impaired

performance. Further résearch isAneeded to ascertain at
what point the patients adapt tavtheir meditafion so that

their performance is no longer impaired.

To what extent should”patienté who receive clobazam be
cautioned about pbsSibie imﬁéired'peffofmahce? This study
did not find any indications bf”impaired performance in the
clobazam group. ~ Subjective drowsiness ratings did not

differ significantly from thé placebo group. This would
certainly seem to imply that clobazam is relatively free

of both objective and SUbjective ipdications of sedation

and that patients. .who are given clbbazam need not be cadtioned

about possible detrimental effects. However, a further
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careful consideration of the findings in this and other
studies reveals thét thé situdtion may not -be as clear cut

as this.

Lader (1979) discusses the physiological and biochemical
- studies on the benzodiazepines and concludes that

"on theoretical grounds based on recent work,

the anxiolytic and sedative properties of a
benzodiazepine could be mediated through
different pathways and perhaps different

neuro transmitters. If so, then:the ingenuity
of medicinal chemists should make feasible the

development of a drug which is anxiolytic
without being sedative." (p.103 S).

I[s clobazam this drug?

Although clobazam in this.study is free of significant
impairment or droWsiness, there are indications.that it is
'ﬁot totally free Of‘sedationL - Some'pafients:(eight)‘do
report modekate drowsiness, especially.at the day'two
assessment. When tﬁe-individual psychomofor pérformance
data for these patients are'edeined'closely, it is clear
that some of these‘péfients_do not show a similar extent
of improved performance as fouﬁd in the other clobazam
patients. This is confirmed by thé fairly strong trend
for drowsiness ratings to bejinversely relétéd to performance
(there are five out of twelve significént correlations in .
the clobazam group at two‘days). {Itiseems that certain
patients do experienée both,dfowsiness and slightly
impaired performance. As hoﬁed in the introduction

(Section 3.3) one study on,volunteers'also found that
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certain sUbjects,(two'of the ten'SUbjects)'were sensitive
to clobazam showing impairéd'pekformancé'althbugh no
general statistically éignificantfindiCations df impaired
performance were found when the results of all the volun-
teers who received clobazam wére analysed (Hindmarch,
_Hanks and Hewett, 1977)., Previous research on both
volunteers.and clobazam‘has_ﬁnly rafely'discerned statis-
tically significant indications of impaired performance,
on most occasions thére js no imbairmént or significant

improvement is found.

On the basis of this.study-éna on previdus research with
clobazam on both volunteers and patients a nUmber of
conélusions concerning the sedafiVe effect of élobazam can
be stated.  Clobazanm iS‘far.iéss‘likely to result in
impaired perfdrmance'in patients than the 1,4 benzodiazebineé.
However, it seems fhét‘certain patients especially those
“who experience moderate drowsiness‘may also experience
impaired performance. Further research in this area is
needed and henée oﬁlyvtenfativé.suggestions can be made

as to the préctical implications of these findings. A
possible recommendation is thét patients who take clobazam
should still be cautioned about possible initial drowsiness
with associated impairéd performance although this is less
likely to océur than in patiéﬁts receivihg a 1,4 benzodia-

zepine.
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RECOMMENDATIONS FOR FUTUREVRESEARCH‘4

A number of specific areas still need further investigation.
The relationship between drowsiness and impaired perform- ’
ance needs to be studied. Assessments at other time periods
need to be carried out to ascertain at what point full

adaptation to sedative effects takes place.

In addition to these specific ideas a general ovefall

strategy can._be recommended for research into psychomotor

performance changes induced by drugs. Ah adequate number

- of studies should be carried dut on volunteers to ascertain

the behavioural effécts per se of a particular drug. - In

the past investigators have_tended to mainly use volunteer
subjects and this study shows the necessity for doing at

least as many studies as that done on volunteérs on the actual
patient group who will be receiving the drug. . A standard
battery ofvtests which have béen,shown to be sensitive

to detecting impairmeht and which would assess all thé 
imbortant componehtsvbf_behaviour_should be developéd'and

used in thése studies. In addition to these general

assessments of psychomotor performance on laboratory tests

}spetific studies on the performance of both volunteers

and patients on practically relevant tasks such as car

driving are also needed to be conducted for any particular

. drug which has properties that resulffin impaired performance.
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L - , YSTRLUCTURAL" FORMULAS OF .
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~ _LORAZEPAM,AND CLOBAZAM

B

Lorazepam

v,(av1;4;§_benzodiazépine)_ A*

 Clobazam -
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APPENDIX 2

THREE ALTERNATIVE FORMS OF THE

INGLIS PAIRED~ASSOCIATE,LEARNING TEST

177

Form A Form B
Stimulus - Response - Stimulus Response
cabbage pen flower spark
knife chimney table river
sponge trumpet bottle comb

-Form C
Stimulus - Response
(Devised by the
: investigator)
tree - fork
cloud drum
kettle ‘book




APPENDIX 3

178

PATIENT CONSENT

I, ‘ , hereby declare that I

have given my consent for the procedure and/or treatment
stipulated below.

I have been fully informed by ‘ - | about the
possible beneficial effects and also the possible detrimental
effects which may occur .to me as a result of the under-
mentioned procedure and/or treatment.

I have also been fully informed by ‘ that
the undermentioned procedure and/or treatment constitutes a
deviation from the normal procedure and/or treatment. '

The nature of the procedure and/or treatment is:

The procedure and/or treatment shall be carried out by:

My consent is granted voluntarily and I realise that I may
at any time withdraw my consent.

SIGNED:

Patient

Person who informed Patient

Person who will carry out procedure and/or treatment

e e ———— o ——— — e —
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~ GASTRO-INTESTINAL SYMTOMS

Difficulty in swallowing, wind, dyspepsia: pain before or
after meals, burning sensations, fullness, waterbrach,
nauseda, vomiting, sinking feelings. Borborygmi, "working"
in abdomen, looseness of bowels, loss of weight, constipa-
tion. . s .

GENITO-URINARY SYMPTOMS

Frequency of micturition, urgency of micturition,
amenorrhoea, menorrhagia, development of frigidity,
ejaculatio praecox, loss of erection, impotence.

DEPRESSED MOOD

Loss of interest, lack of pleaSUEe in hobbies, depression,
early waking, diurnal swing.

GENERAL SOMATIC (Muscular)

Muscular pains and aches, musculérlstiffness, muscular
twitchings, clonic jerks, grinding of teeth, unsteady
voice. :

i

GENERAL SOMATIC (Sensory)

Tinnitus, blurring of vision; hot'and cold flushes,
feelings of weakness, pricking sensations.

CARDIOVASCULAR SYMPTOMS

Tachycardia, palpitations,'paih in chest, throbbihg of
vessels, fainting feelings, missing beat.

RESPIRATORY SYMPTOMS

Pressure or constriction in chest, choking feelings, -
sightings, dyspnoea. L _ - : |

AUTONOMIC SYMPTOMS

Dry mouth, flushing, pallof, tendency to sweat, giddiness,
tension headache, raising of hair. _ o

]
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BEHAVIOUR AT INTERVIEW

Tense, not relaxed. ~ Fidgeting, and restlessness: Hands,
picking fingers. '

BEHAVIOUR PHYSIOLOGICAL

Tremor of hands, furrowed brow, strained face, facial

pallor, swallowing, belching, sweating, eye-lid twitching.



Name / Naam .}...L.;;.....L;}}......,.;.....;j;...,;..

.-

Date / Datum ..;..;;;.;;;{..}l....;;....,}.;;.......}.‘
Ek voel baie kalm. - Ek-voel baie angstig.
I feel very calm. 1' o ; | _,-flifeél veky anxious.
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Name / NAaAm t.iieennninneenneneecanacanenenas cevecenae
Date / Datum e e et e teaas et raee e

Ek het geen motivasie. ‘ Ek is deeglik gemoti-
in my daaglikse bedry- , - veer in my daaglikse
wighede. bedrywighede. ‘
I have absolutely no I am extremely moti-
motivation in my daily : ' ‘ vated in my daily

activities. - - activities.
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DETAILS OF PATIENTS
Placebo Clobazam Lorazepam
ﬁ\l?;%ibeenrt Age Scho%lasss‘%%ndard_ Age Schog;ssécgndard ' Age Scho%lasss’fe%ndard
1 40 6 38 5 25 4
2 25 4 45 1 55 5
3 42 4 30 3 38 5
4 36 8 35 3 31 5
5 52 4 27 5 32 5
6 40 5 19 7 22 5
7 33 7 30 5 26 8
8 43 5 4] 4 42 5
9 50 5 46 1 45 3
10 20 4 28 5 21 6
11 42 1 32 2 20 6
12 24 5 20 9 27 3
13 32 5 42 3 20 4
14 63 5 18 5 37 5
15 26 5 51 8 42 6
16 34 3 44 4 36 6
17 45 2 24 6 21 8
18 18 7 37 3 23 5
19 20 6 44 6 38 7
20 25 6 39 6 57 2
21 " 5] 6 21 3
22 38 3 40 3
23 43 7 38 7
24 21 4
25 38 3
26 27 2
27 49 5
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RAW DATA?
Hamilton Anxiety Scale
Placebo . . Clobazam Lorazepam
PNauthibeenrt Pr e; 2 2 9 3 Pre 2 9| Pre 2 9
1 21 17 20| 21 16 12| 17 W7
2 23 10 7.0 31 15 8 30 11
3 22 17 20| 25 9 6 29 12 15
4 23 12 17| 28 16 10| 29 15 16
5 26 21 23| 27 22 22| 29 15 12
6 19 10 10| 23 19 15| 25 14 11
7 21 12 13| 19 13 14| 20 15 12
8 17 14 13| 19 8 5 21 15 11
I 9 21 15 13| 24 19 13| 26 15 11
10 200 19 12] 23 10 8 20 12 10
11 29 15 13| 28 21 19| 17 12 10
12 25 14 12{ 17 11 11| 18 10 9
13 1310 10] 12 6 5| 23 19 12
14 17 11 9| 24 20 13| 24 15 14
15 21 16 14| 26 16 9| 25 16 12
16 16 11 9| 21 14 “13| 29 22 12
17 26 22 19| 14 7 6 23 17 11
18 17 10 8| 24 14 10| 23 14
19 16 12 10| 21 19 10| 20 15 9
20 22 18 11| 22 13 10| 18 12 10
21 | 15 11 8 | 27 21 18
22 22 17 10| 28 19 16
23 23 18 11| 29 17 10
24 N 30 25 24
25 | 27 19 19
26 | 27 17 18
27 : 21 12 17
1. Pre-treatment assessment. 3. 9-day assessment.
- 2. 2-day assessment. _ " 4, Raw data are presented

in the format that was
~used for the 2-way anovas.



Visual Analogue Scale for Anxiety

Clobazam

45 67

Placebo Lorazepam
Fatient | pre 2 9 | pre 2 9 | Pre 2 9
1 83 49 43 | 88 90 67 98 2 2
2 71 21 2 9] 57 41 93 48 13
3 94 31 43 | 85 5 3 78 26 36
4 88 14 2 77 38 21 74 24 21
5 98 100 100 | 72 70 50 76 48 9
6 2 2 4 23 2 2 82 31 24
7 52 29 18 | 95 78 72 75 46 75
8 74 80 71 | 73 25 2 75 22 9
9 75 28 7 97 - 80 37 97 22 10
10 71 83 47 | 81 4 3 90 63 13
11 84 19 3 | 96 60 58 | 98 98 O
12 95 28 21 |.73 48 38 98 3 10
13 85 2 5 32. 20 12 86 56 21°
14 76 39 17 | 100 100 1 85 0 30
15 92 54 5] 99 45 1 96 34 24
16 87 55 10 95 81 37 | 100 82 43
17 80 87 66 59 3 4 87 37 33
18 63 .30 9 98 1 2 70 2
19 60 33 14 79 91 4 62 25
20 98 69 8 | 99 83 2 85 70
21 41 38 13 | 95 80 58
22 95 -+ 97 20 |. 99 62 45
23 99 93 2 | 100 65 42
24 100 96 97
25 90 51 33
26 94 57 41
27 80
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Visual Analogue Scale for Motivation

Placebo Clobazam Lorazepam
ﬂﬁhﬁiﬂF Pre 2 9 Pre 2 9 Pre 2 9
1 73 | 73|64 || 96 | 95| 5 98 | 98 |94
2 89 | 90100 || 93 | 47|63 || 45 | 44|85
3 6 | 27| 42 || 48 | 49|95 || 48 | 5033
4 63 | 94| 63 || 79 |9 24 75 | 37123
5 96 |100] 99 || 20 - | 69| 33 40 | 46 | 88
6 96 | 97| 97 || 93 |100|99 || 85 | 50 {39
7 50 |30 15 || 28 | 33| 6 || 75 | 78|75
8 63 | 69| 61 || 63 | 78{92 || 86 | 6|21
9 90 96| 96 || 68 | 53] 45 2 75 | 93
10 81 89| 96 72 981 99 13 82 | 72
11 g8 | 70| 97 !| 38 | 51] 63 97 | 97 |100
12 2 8| 17 | 44 | 55|73 3 | 86|91
13 88 | 85| 76 || 88 | 93|97 49 | 2285
14 66 | 83 94 || 0 0100 5 | 2 |54
15 92 | 90| 39 i| 98 | 62} 90 29 | 42|62
16 84 | 91| 85 || 30 | 83|65 64 | 57| 51
17 81 | 83 76 || 45 | 97{ 96 8 | 25| 29
18 27 | 31] 80 4 | 99|97 98 | 97| 97
19 65 | 70| 99 || 99 | 99|98 || 21 | 50| 45
20 2 | 34 824l 97 | 97|93 || 28 | 55|80
21 96 | 75] 92 14 15| 53
22 4 2| 2 6 8| 21
23 39 941 98 6 36 | 63
24 70 | 95} 97
25 32| 73| 81
26 15 | 55/ 55
27 9 | 78|89
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Drowsiness Rating

Clobazam

Lorazepam

Placebo

| Patient

Number

&
0
2
2
0
2
1
0
1

TN M DO N 0Oy O
—

11
12
13
14
15
16
17
18
19
20
21

22

23

N - —-_— —

N O — —




Digit Symbol Substitution Test
Placebo Clobazam Lorazepam
Fatientl  pre 2 9l pre 2 9 Pre 2 9
l 24,5 27 31,5 29 33 31 [20,5 24 24
2 28 39 39 |17 23,5 23 [15,5 16,517,5
3 16 18,5 23,5/ 17,5 30 31 |19 23 28
4 32,5 40 38 | 23 24,5 33 (20,5 27,522,5
5 18,5 18 14 | 33,5 39  29,5/30,5 26,533
6 14 21 21,5/ 31 - 40 50 {31  32,537,5
7 38 49 53 | 35,5 47,5 49,5/33,5 37 43,5
8 17 . 15 13 | 24 28 28 {17 20 27
9 35 40 45 | 6 9,5 5 |13 11,510
10 38 45 46 | 22.5 33,5 39,5{25 33,5 40
I 18,5 26 33,5/ 8,5 10 16 |33 34 27,5
12 10 16  20,5| 49 56 . 61 |15 21 25
13 8,5 13 10 | 24,5 31,5 44 |22 24 28
14 23,5 31,5 37,5{ 30 34 35 16,5 24,527
15 21,5 28  35,5] 25,5 Q9 - 34,5[13p 20 3
16 30 35 35,5/ 10,5 19 24 |17  27,527,5
17 8 i1 10 | 37,5 54,5 57 |38 40 54
18 39 - 50,5 53,5| 21 30 37,5|30 40 45,5
19 29 38,5 36 | 38,5 46  47,5(30,5 29,5 39,5
20 26,5 43,5 45,5| 28 22,5 30,5| 8 7,5 11,5
21 22 27,5 27,5{ 9 16 21
22 22,5 23,5 23 |24 21,524
.23 29 34,5 37,5{18 20 22,5
24 19,5 24 20,5
25 .19,5 24 24
26 23,5 26,5 32
27 24 36,5 37,5
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Inglis Paired-Associate Learning Test

Placebo Clobazam Lorazepanm
ﬂﬁ;ﬁiﬂ} Pre 2 9 Pre 2 9 Pre 2 v9
| 114 17 9 4 1 |20 1 7
2 14 11 12 {30 33, 14 |10 21 7
3 14 7 8 9 9 4 4 10 11
4 25 9 13 4 3 9 |57 52 26
5 20 9 11 {35 19 17 5 8 5
6 24 8 18 |12 4 4 (12 4. 8
7 5 3 4 6 7. 4 | 5 19
8 10 6 15 |12 12 9 |18 4 4
9 5 8 10 |14 12 16 |13 6 4
10 10 14 8 |18 10 20 {6 4 5
11 10 6 4 110 13 13 6 6 6
12 25 14 13 | 7- 9 10 ‘|10 6 5
13 21 15 18 8 4 4 [14 20 14
14 g 7 11 {21 6 4ur|24 11 15
15 4 7 5 |15 8 4 |5 11 7
16 8 7 10 | 8 8 10 9 5 4
17 4 6 10 [11 15 0. |5 -3 4
18 6 5 3 {18 9 M 6 4 4
19 6 5 5 |4 4 -5 |6 5 3
20 | 5 5 3 8 9 8 |12 5 5
21 | 18 6 8 (31 21 8
22 14 9 7 119. -4 -5
23 5 6 4 6 4 4
24 0 8 .7
25 5 8 6
26 4 6 5
27 i 7 -5 6
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Preferred Hand Task

Purdue Pegboard Test

Placebo: Clobazam Lorazepam
atient | opre 2 9 lere 2 9 fpre 2 9
1 17 18 17 |14 16 13 {15 16 18
2 11 15 16 |12 15 13 {13 . 13 15
3 12 12 12 |15 18 17 {14 13 13
4 14 15 15 .15 13 14 |17 13 14
5 14 16 15 {17 12 15 {14 14 15
6 11 13 12 |14 15 14 {14 17 17
7 13 13 18 |13 14. 15 {16 W 16
8 12 13 14 |1 14 13 |15 14 14
9 15 15 14 {13 13, 11 |13 12 14
10 13 15 15 |13 16 14 {14 15 16
11 12 16 17 |10 11 13 |13 13 14
12 12 14 14 {17 . 16 18 |13 13 13
13 14 15 16 {14 16 17 |14 14 15
14 16 16 18 |13 15 15 {18 16 16
15 13 13 15 |13 16 16 |10 1M 12
16 15 17 15 |12 13 13 |15 15 15
17 11 12 12 |14 15 14 |14 14 15
18 14 16 18 |11 14 14 (15 13 15
19 11 13 13 |16- 15 14 {11 13 14
20 1 14 15 |10 10 12 {13 13 13
21 12 13 13 19 10 13
22 14 13 16 |11 1112
23 12 13 13 |15 15 17
24 13 13 11 |
25 112
26 15 16 16
27 15 16 31/5{}
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Purdue Pegboard Test - Both Hands Task
Placebo Clobazam Lorazepam .
ﬁiﬁh&g? Pre 2 9 | Pre - 2 9 | Pre 2 9
1 iz 11, 14 {10 11 10 |12 12 - 14
2 10 12 11 ({11 12 12 9 9 10
3 10 9 10 |11 12 13 |10 11 10
4 10 12 12 |10 10 10 J10 10 10
5 1M 11 12 (12 11 12 10 10 N
6 9 10 9 12 12 12 {11 12 12
7 1T 11 13 {10 1 12011 120 0
8 10 10 12|10 8 10 9 10 9
9 111 11 8 9 8 9 11 10
10 10 10 11 9 13 .13 |10 10 10
11 g 11 10 8 7 9 9 .8 10
12 9 11 12 |12 13 11 8 8 9
13 11 10 12 9 10 10 J10 10 11
14 12 13 11 8 10 10.}11 13 11
15 10 10 10 |11 9 12 9 8 9
16 12 10 12 {10 12 11 |10 11 M
17 8 9 9 {10 11 10 |10 11 12
18 12 11 13 9 - 9. 1 9 10 10
19 8 8 8 |11 9 12 9 9 9
20 9 10 11 7 7 8 |10 9 9
21 9 11 8 6 5 7
22 12 11 12 8 7 7
23 9 7 8 |13 14 13
24 9 10 9
25 g8 . 8 9
26 Mmoo12 a2
27 10 10 10
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. Purdue Pegboard Test - Assembly Test
Placebo Clobazam Lorazepam
PNautmibeenrt Pre 2 9 |Pre 2 9 Pre 2- 9
1 37 44 52 36 48 44 36 52 58
2 57 59 &5 | 3o <§§i g6 | 42 38 44
3 27 28 42 |48 52 48 34 35 32
4 50 54 50 51 52 48 36 36 46
5 42 36 44 | 52 52 .41 | 44 46 50
6 36 42 42 | 52 52 56 | 48 56 54
7 44 52 54 | 48 48 58 50 50 52
8 48 50 38 | 38 41 48 | 42 44 46
9 44 50 52 28 40 34 40 40 44
10 54 58 54 32 50 52 50 50 60
11 40 48 42 36 38 34 52 46 46
12 44 44 46 56 54 56 | 42 34 42
13 34 36 44 | 44 52 48 | 38 38 44
14 52 56 58 | 44 48 54 | 42 40 39
15 46 54 44 | 41 44 46 34 35 40
16 46 46 S0 42 44 46 44 46 58
17 34 30 38 56 58 58 | 48 44 $6
18 56 54 49 32 46 48 42 44 48
19 36 48 .50 |46 50 50 | 40 46 52
20 44 52 52 |44 32 36 |32 34 38
21 40 54 44 20 21 20
22 44 46 44 32 30 36
23 36 42 42 48 46 54
24 36 42 38
25 28 36 26
26 48 46 52
27 44 48 44
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