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Cognitive Defecits?

By D. WEEKS, C. P..L. FREEMAN and R. E. KENDELL

SUMMARY Cognitive function was compared in carefully matched
groups of ECT and non-ECT treated depressives and in matched normal
volunteer controls on admission, at 4 months and at 7 months. ECT
caused little impairment at 4 months and no impairment at 7 months
on a comprehensive cognitive test battery. Severity of depression had a
marked effect on cognitive function. Within the ECT group bilateral
ECT caused more impairment than unilateral ECT one week after a
course but 3 months later the differences had disappeared. They were

equally antidepressant.

The purpose of the study was to examine
whether ECT has any enduring effects on
cognitive function when it is used to treat
depressed patients.

ECT is the most effective treatment for
seriously depressed patients. It is also a con-
troversizl treatment, and much of the concern
over its ase centres on the effect it has on mem-
ory. It is known that ECT produces a brief
retrograde amnesia in a rather unpredictable
patchy fashion. It also produces a certain degree
of antercgrade amnesia and difficulty in learning
new ma:erial. It is widely accepted by psych-
iatrists that this post-treatment memory impair-
ment is temporary and reversible, but critics
dispute this and claim that ECT produces
permament impairment.

The published studies to date support the
former view but many of them are inadequate
on methodological grounds. The early work
mixed various types of schizophrenic and de-
pressed patients and it is known that some forms
of schizophrenia are associated with intellectual
deterioration. The cognitive tests used have
rarely been comprehensive and sometimes not
sensitive enough to detect small changes in
cognitive function. Tests of cerebral dominance
have often been inadequate. Some studies have
taken little or no account of how depressed the
patients were when tested, and it is known that
depression can markedly affect test performance.

26

Wilcox (1954) studying 23 psychotic females w#ho had
been given ten bilateral ECT showed that they had
returned to their pre-ECT level of memory within two
weeks of ECT and that when followed up at twelve weeks
they had shown further slight improvement. Korin et al
(1956) found that ability to learn common words had
returned to pre-treatment levels three weeks after a course
of ECT. Cronholm and Molander (1964) conclu ded that
one month after a course of ECT there were no EC ™ -related
deficits on tests of non-verbal, verbal or personwl remote
memory, anc -that scores on tests requiring immediate
reproduction of newly presented material had iriproved.
Kendrick and Post (1967), in a study on elderly depressed
patients which compared ECT with imipramine, found
that there were no learning deficits in the ECT group
either 24 hours or several manths after treatment.

Halliday et al (1968) compared bilateral ECT with
unilateral nen-dominant and unilateral dominant ECT.
They used 4 battery of six tests and tested their subjects
after four EC.T and at three months. After four ECT thev
found the dominant unilateral group to be most impaired
on tests of verbal learning, both immediate and delayed,
The non-dominant group were most impaired on tests of
non-verbal learning, The bilateral group were mid-way
between the two. When they re-examined soms= of the
patients at three months the non-dominant uailateral
group were no longer impaired on any of the tests, the
dominant unilateral group were still significantly impaired
on the two tests of verbal learning. and the bilateral
group remained impaired on one test of deloyed non-verbal
learning. The bilateral group had also developed slight
but statistically significant impairment on the digit span
test.

Miller (1970) looked specifically at verbal learning after
ECT and found no deficits at either five days or nine davs
post-treatment. Turek and Block (1974}, in an exemplary
study in which patients were given no concurrent medi-
cation, found that scores on the Wechsler memory scale
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became progressively impaired during a course of treat-
ment, but then rose to pre-treatment levels within one
week of the course finishing. Squire and Chase (1975) in a
retrospective study using six diflerent tests of delayed
retention and memory could find no persisting deficits six
to nine months later. Summarizing the above work and
including studies by Sione (1946); Hemsi ef al (19G8);
Brower and Oppenheim (1951); Jackson (1978) and
Heshe et al (1978) there is a mean recovery time to pre-
ECT cognitive function or better of 72 days, with a range
of from 7 to 270 days. The widc range is probably due to
different types of cognitive function being tested.

These findings parallel results of animal experiment-
ation. There have been 18 studies into the possible per-
manence of an ECS-induced cognitive deficit. Fifteen
showed that for courses averaging 9 shocks memory
function recovered completely in an average of 7 days
(range 8 hours to 23 days). (Braun ef al, 1957; Broadhurst
etal, 1952; Brown and Simpson, 1956; De Vietti and Bucy,
1975; Horowitz and Stone, 1947; McGinnies and Schlos-
berg, 1945; Murphree and Peters, 1956; Nielson, 1968;
Russell, 1949; Sicgel, 1943; Siegel et al, 1949; Stern, 1936;
Stone, 1946a; Williams, 1939; Zinkin and Miller, 1967).
Three unfavourable reports involved between 18 and 25
shocks given once daily. Brown and De La Garza’s (1953)
results were inconclusive as follow-up was broken off after
fifteen days, Brown and Wilbanks (1952) found that spatial
learning was impaired post-ECS but again follow-up was
not extended. Braun et al (1949) found that there was a
diminishing learning impairment after 30 days but that
impairment of retzntion was still present at 60 days.

Thus the indications are that ECT does not
cause enduring effects on memory. Many
studies have used return to pre-ECT level of
memory functioning as evidence of lack of
impairment. As ECT is given for severe de-
pression and severe depression impairs memory
we think that using such a criterion is mis-

- leading. Before ECT, patients may have very

poor cognitive function because they are de-
pressed. Few studies have used normal or non-
depressed controls. It is therefore not possible to
conclude from previous work that patients who
have had ECT and whose depression has been

. treated do not have memory impairment.

Methods

Subjects

All patients admitted to the Royal Edinburgh
Hospital with an admission diagnosis of de-
pressive illness were screened to see if they ful-
filled the following seven inclusion criteria: age
between 18 and 70; clinical diagnosis of de-

pressive illness; minimum score of 15 on the
Hamilton rating scale; no evidence on clinical
examination of organic brain disease, epilepsy,
previous ncurosurgery, alcoholism, or schizo-
phrenia (in doubtful or borderline cases the
Present State Examination (PSE) was used to
screen individuals for depressive illness and
exclude schizophrenia or atypical psychoses) ; no
history of head injury requiring admission to
hospital (in Edinburgh all patients presenting at
hospital with a history of loss of consciousness,
however short, are admitted overnight, ; no ECT
in the previous six months; not taking major
tranquillizers regularly.

Accepted patients were dropped from the
study because of the development of a major
physical illness during the study (e.g. myo-
cardial infarction or carcinoma); major tran-
quillizers being prescribed; any self-poisoning
that resulted in loss of consciousness; receiving a
second course of ECT during the follow-up
period. (Most patients received a single courre
of ECT, but a few received further treatments.
If these were separated by less than two weels
from the original course the course was regarded
as continuous).

Matching of subjects

Of the patients who fulfilled all the trizi
criteria 51 subsequently went on to receive a
course of ECT, 15 unilateral ECT to the nor-

dominant hemisphere and 36 bilateral treat-

ment, From those depressed patients who did

~"not receive ECT and who fulfilled all the trial

critevia, 31 patients were matched to the ECT
group on age, sex, social class, educational
attainment, and severity of depression. (Se: -
Tabel).

From a larger group (n = 130} of communir:
volunteers, 51 subjects were matched to the ECT
group on age, sex, social class, educational
attainment and verbal intelligence. (See also
Table II). None of these subjects suffered from a
formal psychiatric illness and none was re-
ceiving regular psychotropic medication. The
purpose of this normal control group was to
ascertain baseline levels on each of the psycho-
metric tests when given by the same tester in the
same manner. There were no significant differ-
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TasLE

Matched variables of patient groups

ECT group Non-ECT group Non-patient controls
(n = 51) (n = 51) (n =31)
Mean sSD Mecan SD Mean SD

Age (years) 52.4 12.5 49 14.8 51.0 14.2
Education (years) 10.8 3 10.6 2.5 10.5 2.0
Social class (numbers of people)

I 6 - 7 - 9 -

11 10 - 5 - 2 -

111 16 - 19 - 26 -

v 12 - 10 - 9 =

\'% 7 - 10 - 5 -
Initial level of depression

(by Hamilton) 26.6 7.5 26.4 7.7 Not applicable

(by Wakefield) 25 7 24.5 5.6 Not applicable
Sex distribution

Females N = 34 - 30 34

Males N = 17 21 17

TasLe I1

Resemblances between patient groups

ECT group Non-ECT group Non-patient (ontrols
Mean SD Mean SD Mean SD

Verbal intelligence 99.5 12.8 98.2 9.4 101.9 10.6
Non-verbal intelligence 95.9 14.0 94.4 13.5 96.9 13.3
Number of prior episodes of

depression 2.6 2.9 2.04 2.4 - -

mania 0.04 0.28 0.12 0.38 - -

physicalillness -~ 0.73 0.85 0.82 1.09 - -
Cerebral dominance (laterality) in
51 cases

Left 44 44 49

Right 3 4 1

Mixed 4 3 1
Middlesex H.Q .

" total symptom score 49 12.4 49 10.8 25.8 5.4
free floating anxiety 11.2 3.2 11.3 2.8 5.8 3.5
phobic fear 7.4 4.2 7.3 3.7 3.8 2.7
obsessionality 9.5 3.7 9.9 2.9 6.7 3.4
somatisation 9.7 3.6 10 3 5.2 2.8
depression 11.2 3.2 10.8 3 4.3 3.3
hysterical personality 3.8 3.2 4.4 2.9 4.6 3.2

Broadbent cognitive F.Q .
total score 71.8 19.7 69.2 15 69 13.8
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ences between the three groups in matched
variables and the patient groups, whether ECT
of non-ECT received the same mean doses of
tricyclic antidepressants and lithium. The two
patient groups had one important difference,
however; on the Newcastle scale (Carney e al)
the ECT group scored a mean of 6, the non-ECT
4.75 (P <.01) and therefore the ECT group was
slightly more ‘endogenous’.

Shortly after admission each subject was inter-
viewed, by C.P.F., who collected background
information and rated the subject’s type and
severity of depression. Cognitive assessment was
conducted (by D.J.W.; within 24 hours of the
first interview. Each rater was blind to the
other’s assessment and at this stage it was usually
not known for certain whether the subject
would receive ECT or chemotherapy, this being
decided independently by the patient’s con-
sultant.

The ECT group were tested before ECT, one
week after the course was completed and then at
three months and six months after the course
was completed. The non-ECT group were re-
tested at four months and seven months after
initial testing, thus allowing one month for an
average course of ECT.

The tests were administered in a random
order and there were four completely parallel
and equivalent test batteries which were
administered in a counterbalanced order. The
selection of a particular order was by use of a
random numbers table. This was to avoid sub-
test interaction effects wherever possible.

Details of the 19 tests used to measure a wide
range of cognitive functions are given in the
Appendix. Ratings of depression were made
independently on each testing occasion using the
Hamilton scale (Hamilton, 1960), Wakefield
self rating scale (Snaith et al, 1971) and a num-
ber of visuz | analogue scales.

ECT

ECT was given twice-weekly using an Ectron
Mark IV machine. All patients rzceived a bi-
directional modified sine wave current with a
stimulus duration of 1.5 seconds. The actual
amount of current delivered depends on the
inter-electrode resistance viz. the resistance of

the subject’s head. This may vary greatly from
subject to subject but for a typical resistance of
470 ohms the Ectron Mark 1V delivers 36 joules
of current. For bilateral ECT the standard
temporal electrode placement was used (4 cms
perpendicularly above the mid-point of an
imaginary line drawn from the external auditory
meatus to the lateral angle of the eye,. For uni-
lateral ECT Lancaster’s position was used
(Lancaster et al, 1958). All ECT patients were
premedicated with atropine sulphate 0.6 msg,
30 to 40 minutes before ECT and received
suxamethonium chloride 20 to 40 mz as musc.e
relaxant and sodium thiopentone 150 to 300 g
as anaesthetic. Laterality was assessed on a 12
point scale which ranged from simp:e measures
of preferred hand for writing to speed of card
dealing with either hand.

Other variables

Careful note was kept of all types and dosages
of medication. Dosages were converted ir.to
simple five-point scales using amitriptylire
equivalents for antidepressant regimes. Sub-
jective side-effects were recorded on each testizg
occasion using a four-point scale from absent 10
sev zre.

Number of subjects lested at each occasion

Of the 51 subjects in the ECT group all 21
were tested post ECT, 45 at four months and <!
at 7 months. In the non-ECT group 47 were
tested at 4 months and 46 at seven months. Four
subjects, two in each group, commirted suicide.
Other subjects were excluded because of drug
overdoses (2), development of physical illness
(3), and non-attendance (6). There were 10
significant differences between the groups with
respect to these variables.

Note on statistics

Dependent t tests were used only on com-
parisons within groups. For all comparisens
between groups independent t tests were used.
Because of the large number of tests used resu.ts
are only reported when the difference in restits
produced a P value of P <0.1. It can therefore be
assurned that all scores on tests not reported cid
not even approach significance. As measured by
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the Hamilton and the Wakefield scales both the
ECT and non-ECT groups improved signi-
ficantly. All the ECT group’s improvement
occurred over the course of their ECT and this
improvement was maintained at 4 and 7
months. We did not test the non-ECT group
again until 4 months and by that time their
depression had improved as much as that of the
ECT groups. There was no difference in depres-
sion scores between the two groups at 4 month
or at 7 months. -

Results

ECT group one week after treatment

Much to our surprise the ECT group did not
perform worse on any test after treatment than
they had beforehand. In fact they improved
significantly on visual design learning, on
measures of psychomotor speed, on immediate
repetition of anomalous sentences, and on the
cube analysis test. Their verbal memory was
also significantly more accurate in that they
committed themselves to fewer semantic false

positives. The improvement on visual design
learning and verbal memory semantic false
positives brought the ECT group ints the
normal range for these particular tesi. On
several of the other tests there were charzes in
the direction of improvement but these did not
reach significance. Details are given in Table
IV.

Details of the first (pre-treatment) testing are
given in Table III. The group went on to
receive ECT started the study significantl: more
impaired on 9 out of the 19 cognitive tests.

- There was no test where the ECT group began

the study with a better score than the non-ECT
group.

Thus ECT had not produced any further
impairment in cognitive function; on a simple
three-point side effects scale there was a small
rise from a mean of 1.4 to 1.65 indicatirg that
the patients felt their memory to be slightiv but
not significantly more impaired after ECT than
before.

TasLe 111
Initial differences (pre-treatn ent) between two patient groups

Significance
(difference
Normal level ECT group Non-ECT group  between ECT
. and non-ECT
Test Mean SD Mean SD Mean SD groups)
—¥Famous personalities of
1970s 15 2.8 2.3 4.7 15.2 3.8 P <.001
—Delayed recall 5.5 1.6 4.4 1.9 5.5 1.4 P <.001
—Delayed recognition’ 8.5 0.9 7.3 1.9 8.2 1 P <.01
Verb: i memory—semantic
fals : positives 0.94 1 1.23 1 0.75 0.7 P <.02
— Auditory verbal learning 26 7 38 18.6 31 12.9 P <.05
Decision time (internal
infcrmation processing ,
spe:d) 387 msec. 128 593 msec. 337 483 msec. 183 P <.05
~Personal remote memories 21.5 2.3 20.1 4.1 21.7 2.6 P <.05
Movement time 295 msec. 114 593 msec. 552 425 msec. 213 P <.05
Fluid .novement (card
_dealing) 13.8 sec. 3.8 20.4 sec. 9.4 16.8 sec. 8.5 P <.05
——Visual memory structural -
false positives 0.33 0.6 0.61 0.85 0.33 0.5 P<.10
Anomalous sentences .
repetition (errors) 8.7 6 14.7 9.7 11.35 7.8 P <.10
~—Visual design learning 21.8 11.2 33.2 18 27.5 14.8 P<.10
——Famous personalities of
1960s 13.2 3.2 10.4 4.6 11.9 4.7 P <.10

- ————
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TasLe IV
ECT group—comparison of measures before and 1 week after treatment

Ny - LT

Before ECT After ECT Normal level
Significance
Variable Mean SD Mean SD (2-tailed) Mean SD
Visual design learning 33.2 18 26 11.3 171 P <.005 21.8 11.2
Decision time 599 msec. 337 455 msec. 161 H9y P <.005 387 msec. 128
Movement time 593 msec. 552  404msec. 205 Yy1{ P <.005' 295 msec. 114

Verbal memory semantic

false positives 1.24 1 0.71 I 95 P<.0l 0.94 1
Anomalous sentences i

repetition 14.7 9.7 12.1 82 W% P<.05 ! 8.7 6
Cube analysis (errors) 18.3 16.1 13.8 13 — P<.05 16 14.7
Positional learning 25 13.6 20.7 1009 — P <.05 ! 20.8 13.8
On all other cognitive tests the ECT group did not change significantly. \

TaBLE V
ECT vs non-ECT at four months
P/J_ ECT group Non-ECT group Normal level
Mean SD Mean SD Significance ~ Mean sp

Famous personalities of

1970s ITh 129 5.2 15.4 3.7 P <.0l 15 2.8
Mental set-shifts, correct

alternations = 1.53 0.6 1.2 0.7 P <.05% 1.4 0.6
Anomalous sentences ]L{ 1

repetition (errors) ! 13.8 8 10.8 6.9 P <.10 8.7 6
Personal remote .

memories —]Jqll 20.1 3.6 21.35 2.8 P<.10 21.5 2.5

* ECT group significantly less impaired.

On all other cognitive tests there were no significant differences.

Testing at four months

When the ECT and non-ECT groups were
compared at this stage (Table V) their scores on
nearly all the cognitive tests were very similar.
Only two tests distinguished between the groups
at a significance level of 5 per cent or less. The
ECT group were not able to remember the
names of famous personalities from the decade
1970-79 as well as the non-ECT group, but they
did significantly better on the test of mental set
shifting. This is a test which gives a measure of
short-term attention and concentration, and
ability to plan ahead what you are going to say.
On this they did slightly better than the normal
controls, and the non-ECT group slightly worse.

T-sting at seven months

Only one test differentiated the two groups at
a statistically significant level (see Table VI}.

There was, however, a tendency for both
groups to obtain slightly impaired scores oa a
number of tests when compared with the normal
controls. In other words, both patient groups
were still performing less well than normal
people on no psychotropic medication and with,
presumably, few symptoms of depression.

Unilateral vs bilateral ECT

It is tempting to conclude that ECT is
causing no cognitive impairment at all, even in ~
the short-term, but this is not so, as can be seen
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TanLe VI
ECT vs non-ECT at seven months

ECT group Non-ECT group Normal level
Test 2 Mean SD Mean SD Significance Mean SD
Logical memory 14.3 4.6 12.2 3.4 P <.05 13.4 3.6
(In favour of
ECT group)
On all other cognitive tests there were no differences between the two groups and nonc even approached
significance.
TabLe VII
Matching of bilateral ECT group with unilateral non-dominant group
Unilateral ECT group (N = 15) Bilateral ECT group (N = 15)
Mean SD Mean SD
Age 50.3 14.4 52.3 13.2
Social class 2.9 1.3 3.1 1.3
Educational level 11.7 3.4 11.2 3.4
Verbal intelligence 101.1 12.6 101.7 15.4
Sex distribution 10 females: 5 male- 10 femnales: 5 males
Number of ECT ;

There were also no significant differences on smoking and drinking habits, physical illnesses, ECT compli-
cations, number of shocks per patient, Newcastle diagr ostic index, laterality, non-verbal intelligence, severity

of depression, neurotic symptoms, or drug regimes.

; Tasre VIII
Comparison between scores of bila'eral and unilateral ECT groups
Bilateral ECT Unilateral ECT
group group
Mean SD Mean SD Significance Occasion
Verbal memory—structural .
false positives (change) +0.6 -0.7 P <.01 1 week post-ECT
Visual d 2sign ) .
paired-associate learning 3 12 9.6 P <.05 1 week post-ECT
Delayec recall 3.8 2 5.5 1.7 P <.05 1 week post-ECT
Auditory verbal
paireil-associate learning 35.7 16.7 28.4 10 P <.0l 1 week post-ECT

All differences favour the unilateral non-dominant ECT group. Comparisons on all other tests showed no

significant differences.

when patients receiving unilateral and bilateral
ECT are compared. From the 36 patients re-
ceiving bilateral ECT 15 were blindly matched
individually to the 15 patients who had received
unilateral ECT (Table VII). It was found that
unilateral ECT was equally eflcctive in relieving
depressive symptoms at one weck, four months
and seven months follow-up testings.

However, when the results on cognitive
testings were compared, the unilateral ECT
group were significantly less impaired at the one
week post-ECT testing (Table VIII). In fact the
unilateral ECT group were scoring close to the
normal control levels on many tests within one
week of treatment. By four months the bilateral
group had caught up and were no longer more
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Timing and Frequency of Testing

Pre-ECT Post-ECT 4 month 7 month
testing “testing testing testing
ECT group ECT |X 3 months 3 months
Non-ECT 4 months 3 months
group

X = one week

Fic. 1

impaired. "Thus, unilateral ECT was just as
effective as an antidepressant treatment and
appeared to cause virtually no impairment in
cognitive fuactioning,

Amount of ECT given

The ECT group received a mean course of 7.2
treatments. Although the range was wide, one
person receiving only two treatments and one as
many as twenty, most patients received between
5-8 treatments. We found no correlation bet-
ween degree of cognitive impairment and num-
ber of ECT. There were no complications
during treatment involving the study patients,
though three patients required a second con-
vulsive stimulus on one occasion each before
they had a satisfactory fit.

There were no significant differences between
groups in amount of medication taken at any
stage. There was a tendency for the ECT group
to be on slightly more lithium at four months.
At this time the ECT group complained of fewer
side effects, particularly headache and dizziness,
but the differences were not significant.

Discussion
This study supports the view that ECT when
used in evervday clinical circumstances to treat
depressed patients does not cause lasting cogni-

tive impairment. None of the very wide ranging
battery of tests used to examine all relevant areas
of cognitive function showed lasting impairment
in the ECT-treated group. The test battery used
was more comprehensive than that in any other
study to date. Memory functions tested included
recall, relearning rate, and recognition, both in
the auditory-verbal and visual-spatial modal-
ities. Tests of both immediate and delayed
retiieval were used. Both short-term and long-
term memory were assessed. Long-term or
remote memory was tested for both personal and
impersonal facts.

A number of related areas were also ter:ed,
such as perceptual aptitude, concentration,
short-term predictive planning, choice reaction
time (internal information processing speed),
discrete peripheral movement speed and fiuid
movement speed, verbal fluency, speech cym-
prehension, processing and expression, vocabu-
lary and non-verbal problem solving.

We did not use a design involving random
allocation to an ECT and non-ECT group.
There is good evidence that where accurate
matching is required matched group designs are
more precise because variance due to random
errors is reduced (Ray, 1960). In our opinion it
would not have been ethically justifiable to
allocate patients randomly 1o ECT or non-ECT.
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Had we insisted, subjects would have had only a
50-50 chance of receiving ECT and we would
probably only have been referred mild to
moderately depressed patients. Random allo-
cation to ECT and simulated ECT would have
had the advantage that the psychologist testing
cognitive function might have been blind to the
treatment given. It would have had the dis-
advantage that any cognitive impairment due to
the anaesthetic or to hypoxia could not have
been assessed as this would have been controlled
for in the design. We did ensure that cognitive
function and level of depression were assessed
completely separately. For the first testing
neither rater knew which patients were going to
receive ECT.

Patients fell into the moderate to severely
depressed category with a mean initial Hamilton
score of 28 (undoubled). We were able to match
initial Hamilton scores closely but it is clear that
the ECT group had a slightly different symptom
pattern. All the differences that did exist bet-
ween the two groups at the start of the study
were in favour of the non-ECT group.

If no permanent deficit in memory is caused
by ECT, why do so many patients complain of
both teraporary and lasting memory impair-
ment? (Squire and Chase, 1975; Paper I, p.
12). That ECT produces a short-term memory
deficit has been shown in many studies, and is
also confirmed by the differences between the
unilateral and bilateral ECT groups in this
report. When the ECT and drug treated groups
are compared with the normal control group,
both show deficits at both four and seven months
on some tests.

Thus patients who complain of memory
impairment after treatment for depression are
not imagining their disabilities. They are
slightly impaired. This may be related to the
medication they are taking or to some residual
depressive symptoms. The replics to the Broad-
bent failures questionnaire showed that at
follow-up both ECT and non-ECT patient
groups complained to an equal extent about
memory impairment. It is clear that severe
depression profoundly impairs cognitive func-
tion and that antidepressant treatments, whether
ECT or drug, act in two opposing ways. Their
major effect is to reduce impairment by re-

ducing the level of depression. But both also
produce a less striking effect in the opposite
direction (causing cognitive impairment) al-
though this impairment appears to be reversible.

Finally the results add weight to the view that
unilateral ECT to the non-dominant hemisphere
causes very little cognitive impairment even in
the short-term.
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APPENDIX
Brief Description of Tests Used

1. Delayed recall (Williams) (Graham While et al, 1969)
A test of short-term memory in which nine com-
mon objects are presented pictorially for 30
seconds and the subjcct asked to recall them aftera
period of 10 minutes, during which time questions
are asked concerning their personal remote
memories.

2. Personal remote memories (after Bidder et al, 1970)
An interview schedule with 28 items sampling
memories from various times in the subject’s life,
from early childhood to the present.

3. Famous personalities test 1930’s to 1970's (Stevens,
1979)
A test of impersonal remote memory in which the
subject is asked to state how familiar each of 50
names of famous or obscure personalities are to
him. Personalities who were particularly famous
in one decade only, from the early 1930’s onwards
have been chosen. Ten fictional names are also
randomly presented as a control for ‘faking
good’.

4, Logical memary (Wechsler, 1945)
Immediate reproduction of a brief story read to
the subject. The story is divided into 22 word
units. The test is a measure of concentration and
registration.

5. Choice r action time : Decision time and movement time
(Byrne, 1976)
A threc-choice reaction timer with two electron-
ically sequenced timers accurate to one milli-
second organized so as to separate internal
information processing speed (decision time) from
physical speed (movement time).

6. Auditory verbal learning
A paired associate verbal learning test in which the
subject is required to learn six pairs of nouns that
vary along dimensions of associative value,
imagery, concreteness, meaningfulness and fre-
quency of usage.

7. Spatial[Positional learning
A task in which the subject is required to learn the
specific locations of four differing solid objects in
relation to four different pictures exposed simul-
taneously, each learning trial lasting 30 seconds.

8. Visual design learning (Meyer, 1959)
A paired associate learning test in which five pairs
of geometric figures, of varying levels of ease of

10.

1L

12.

13.

14.

15.

16.

17.

verbalization and random associativeness, have to
be learned.

. Cube analysis (Ratcliffe, 1970)

A test of perceptual ability in which the subject is
required to count the number of cubes in displays
varying from simple to complex. Time and error
scores arc derived.

Anomalous sentence repetition (Newcombe, 1969)
Presentation of six increasingly meaningless
sentences which have to be immediately repro-
duced by the subject. The test is particularly
sensitive to difliculties in processing speech and
differentiates lcft cerebral hemisphere from right
cercbral hemisphere impairment.

Incidental memory

Specific questions are asked about the picture/
coloured block array which has been presented 45
minutes previously in the Spatial/positional
learning test. No prior warning is given. The
object is to assess what other information was
retained incidental to the original learning task.

Memory sensitivity and response bias

The subject is presented with 18 cards, or six of
which are the responses learned 50 minutes pre-
viously in the Verbal learning task. The other 12
cards are ‘noise’. By scoring true and false
positive and negative scores for verbal memory
sensitivity and response bias can be calculat «d.

Aill Hill vocabulary scale (Raven, 1962)—verbal
intelligence

Advanced progressive matrices (Raven, 1958)—
non-verbal intelligence

Broadbent cognitive failures questionnaire (Broadbent,
1979)

Mental set shifting (letter, number sequencing}
(Bendefeldt et al, 1976)

A test of short-term concentration in which the
subject is required to complete three increasingly
difficult letter/number sequences until arriving at
the end of the alphabet. '
e.g. Al1-B2-C3....; A2-B4-C6....; B3-D6-
F9. .. Jete

Time and error scores are derived. Presented only
at the four month follow-up.

Face-name test (Weeks, 1979)

Designed to test complaints from post-ECT
patients that they can’t put names to faces. The
subject is shown 12 pictures of six males and six
females for three seconds each. The person's name
is read by the experimenter. Each face and name
are exposed three times. Ten minutes later,
during which time the subject has been actively
occupied, the subject is asked 1o match 12 out of
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36 possible names to the correct faces. Presented 2. Wakeficld sclf-rating scale (Snaith, 1971).

only at the seven month follow-up. 3. Visual analogue daily mood rating scales.
4, Middlesex Hospital questionnaire (Crown and
Rating scales for psychopathology Cirisp, 1966).
1. Hamilton rating scale (Hamilton, 1960). 5. Newcastle diagnostic index (Carney et al, 1965).
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