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JULIA ADDINGTON-HALL
NEMORY IN DEPRESSION.
ABSTRACT.

The memory of clinically depressed psychiatric patients was compared
with that of anxious patients and control subjects. The depresesed
patients had impaired ability to learn new material and to remember past
public events; they retained information in memory as well as controls
and did not have a more conservative response bias. These impairments
were not attributable to the psychotropic medication the patients were
receiving or to the after-effects of ECT. The retarded depressed patients
were most severely i1l and most impaired; the neurotic patients were only
impaired on the more difficult tests. The anxious patients' scores were
not significantly different from those of either the depressed or control
subjects. The relative effects of depression and anxiety on performance
were assessed using regression analysis; depression was related to
performance on the easier tests, whilst something common to both
depression and anxiety was related to performance on the more difficult
tests. The retarded depressed subjects reported more cognitive failures
than the other subjects whilst both the depressed and anxious subjects
complained of significant deterioration in memory. There were
statistically significant, although modest, correlations between these
self-assessments of memory and performance on the memory tests. Anxiety
was related to self-assessments of memory but depression was not. The
memory of depressed general practice patients for information given to
them by their general practitioners was investigated directly; they did

not in fact have impaired memories in this everyday situationm.

These results suggest that the degree of memory impairment shown in
depression depends both on the severity of depression and the difficulty
of the task. They are discussed in the light of the suggestion by Johnson
and Magaro (1987) that memory impairments may not be specific to
depression but instead be related to the overall level of psychopathology.
The working memory capacity model of memory in anxiety (Eysenck, 1982)
is also discussed and extended to depression, as is a model developed by
Villiams and Teasdale (1982) which argues that effort expenditure is
largely determined by perceived task difficulty. Finally, it is concluded
that the best understanding of memory in depression will come from the
concurrent use of experimental studies, metamemory questionnaires and

studies of memory performance in everyday life.
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1.1 INTRODUCTION

Memory problems are a classic symptom of clinical depression.
McAllister (1981) notes that clinicians have been taught for years that
severely depressed patients will complain of, and often have, impairments
in memory. Alterations in memory and concentration are included as
diagnostic symptoms for Major Depression in both DSM-III (American
Psychiatric Association, 1980) and the Research Diagnostic Criteria (RDC;
Spitzer, Endicott and Robins, 1978). Despite the acceptance of memory
problems as a symptom of depression, there are many unanswered
questions: what groups of depressed people will have such problems, what
types of memory are affected and what causes the impairment. Memory

changes in clinical depression are therefore the focus of this thesis.

Three aspects of memory in depression are investigated: the
performance of clinically depressed people on laboratory memory tests;
their reports of memory problems in everyday life and the relationship of
these reports to performance on the laboratory tests; and finally, their
memory performance in an important everyday situation - the general

practice consultation.

This chapter has two components. The first explores what is meant by
'‘clinical depression' and reviews classifications of depression. The
second reviews the literature on memory in depression. The literature
review, like the thesis, is concerned solely with memory in depression,
and not with other aspects of cognition such as intellectual performance
and decision making which may also be impaired in depression (see Miller
(1975); Willner (1984) for reviews of cognitive functioning in

depression).

1.2 CLINICAL DEPRESSION

This thesis is concerned with clinical depression, not with the mild
lowering of mood and sadness which most people experience in their daily

lives, usuvally in response to loss or disappointment.




The term ‘'clinical depression' is frequently used, but it is not
immediately clear what it means. It can refer to the type and severity of
depression usually seen by psychiatrists, without implying any
theoretical view of the relationship between this and normal mood
disturbances. It is clear from epidemiological studies of depression that
the term is frequently used in this sense: reliable ways are sought of
identifying groups of depressed people who have levels of symptoms
similar to those in depressed psychiatric patients and therefore qualify
as 'cases' of clinical depression (Wing et al, 1978; Brown and Harris,

1978).

Clinical depression can, however, be taken to mean an illness which is
qualitatively different from low mood or sadness as normally experienced.
Snaith (1987) takes this view and therefore stresses the importance of
finding ways of reliably differentiating between clinical depression,
which is presumed to have biological causes and to respond to medical
treatment, and normal despondency in response to adverse events. He
believes that many of the 'cases' of clinical depression identifed in
community samples do not qualify for the term and instead are merely

despondent or unhappy.

There are also examples of the term being restricted to those being
treated by psychiatrists. For instance Weissman, Prusoff and Pincus
(1975)> found that 'unhappy' unemployed women had levels of depression
only slightly lower than those in women being treated by the
psychiatrist, and indeed had more severe depressed mood; but because they
were not having psychiatric help they were not considered by the authors

to be clinically depressed.

In this thesis clinical depression refers to symptoms of depression
which are as severe as those experienced by depressed patients under the
care of psychiatrists. This does not necessarily imply that the subject
is being treated by a psychiatrist: in Chapter Eight, for instance, the
subjects were general practice patients with levels of depression
comparable to those seen in psychiatric patients. Whether clinical
depression is different in kind from depressed mood and sadness will be

discussed below.



1.2.1 The Symptoms of Clinical Depression

Depressed or dysphoric mood is usually taken to be the central feature
of clinical depression, although it has been recognised that some people
do not complain of this, but instead have a pervasive lack of interest or
pleasure (Malt, 1983; American Psychiatric Association, 1980)>. Other
symptoms included in the criteria for depression listed in DSM-III
(American Psychiatric Assaociation, 1980) are feelings of worthlessness,
self reproach or excessive or inappropriate guilt; poor concentration;
poor appetite or weight loss; insomnia or hypersomnia; loss of libido;
psychomotor retardation or agitation; loss of energy or fatigue; and
recurrent thoughts of death, suicidal ideation or suicide attempts. Some
depressed people have hypochondriacal preoccupations and depressive
delusions (Hamilton, 1982). According to Andreasen (1982) there have been
repeated descriptions of a syndrome with these symptoms since ancient
times; the first comprehensive description of it in English was published
in 1586 (Bright, 1586).

1.2.2 The Relationship of Clinical Depression to Normal Depressed Mood

It is not clear where the boundary between clinical depression and
normal depressed mood lies, or indeed whether there is one. On the one
side of the supposed boundary is depressed mood which, as Bebbington
(1987) has noted, can be accounted for with varying degrees of
plausibility in terms of social experience and which most people would
regard as normal and explicable. On the other is clinical depression,
which many see as qualitatively different and best conceptualised as an
illness (Snaith, 1987; Kraepelin, 1921). Bebbington (1987) concluded that
'while this distinction may represent the application of considerable

clinical intuition, it cannot be sald to have been validated’.

Interest in how to distinguish between ‘depression as an illness' and
normal depressed mood is not new. For instance Griesinger (1861) stated
that melancholia could be distinguished from normal emotional reaction by
reason of its severity, duration, independent development and presence of
other specific symptoms, and because there are no psychosacial

precipitants at all. There is evidence to support some of his assertions.



There is evidence that levels of depression in patients diagnosed as
having clinical depression are higher than those in depressed people who
are not considered to have it. For instance, as already noted, Weissman,
Prusoff and Pincus (1975) found that women treated by a psychiatrist had
higher overall levels of depression than ‘'unhappy' women seeking career
guidance, while Sturt (1981) found that psychiatric patients tended to
bhave higher scores on the Present State Examination (PSE: Wing, Cooper
and Sartorius, 1974) than depressed people identified during a community
survey. There is also evidence that clinical depression does have a
longer duration than most depression in non-clinical populations. Hammen
(1980) interviewed students with high scores on the Beck Depression
Inventory (BDI; Beck et al, 1961) two to three weeks after they had
completed the questionnaires in order to see what diagnostic group they
would fall into. By this time 79% of the sample were no longer moderately
depressed, and 53% scored in the normal range on the BDI. Such subjects
would probably not reach the criteria for clinical depression contained
in DSM-III which states that the symptoms need to be present for at
least two weeks. It is not surprising that patients clinically diagnosed
as being depressed differed from non-diagnosed depressed people in the
community in terms of severity and duration as these are two factors
which determine whether people seek psychiatric help and are therefore

diagnosed as clinically depressed (Dew et al, 1988).

Griesinger's notion that melancholic patients would have specific
symptoms not seen in normal emotional reactions is partly substantiated.
VWeissman, Prusoff and Pincus (1975) found that the psychiatric patients
had higher levels of somatic complaints and somatic anxiety than the
'unhappy' women. Sturt (1981) found that psychiatric patients had a
higher rate of certain symptoms than depressed people identified during a
community sample: these included suicidal plans or acts, guilty ideas of
reference, pathological guilt and morning depression. She also found that
the presence of these symptoms was associated with the presence of a
high number of other symptoms; that is that they were related to the
severity of the depression. In both these examples the psychiatric
patients had higher levels of certain symptoms but the same symptoms
were also found in the groups which were not diagnosed as having
clinical depression. In addition the occurrence of these symptoms was

related to the severity of the overall depression. They do not, therefore,



indicate that clinical depression is different in kind to other types of

depression: the differences may solely be due to differences in severity.

It has been suggested that depressed mood in clinical depression is
not the same as normal depressed mood but has a 'distinct quality’, as
described by Kraepelin (1921; Akiskal, 1983). According to Ramos-Brieva
et al (1987) this distinct quality or pathological sadness has always
been central to the diagnosis of depression in Continental Europe, but
has tended to be overlooked in recent criteria for clinical depression
because it is difficult to describe or measure reliably. They therefore
used a semantic-differential task to identify how depressed patients with
this distinct quality to their depression described their sadness and
compared the results to those of parents who were sad because their
children had been admitted to hospital. They then constructed a
pathological sadness index which they argue can be used to differentiate
between normal and pathological sadness. If they are correct in believing
that depressed mood in clinical depression has a different quality to
normal depressed mood then this would substantiate Griesinger's notion

that there are symptoms unique to clinical depression, or melancholia.

However, the authors did not use an unselected group of patients with
a diagnosis of clinical depression, but instead selected only those who
were judged to have this 'distinct' quality to their depression. There do
not seem to be grounds for deciding that only clinically depressed
patients with this quality to their sadness are 'really' depressed and it
cannot therefore be argued that this symptom differentiates between
clinical and normal depression. Eventually this quality may be found to
be associated with biological changes, showing that such patients are
qualitatively different from other depressed people, but at present such
evidence is lacking. The claim that depressed mood in clinical depression
is qualitiatively different to normal depression is therefore not yet

substantiated.

Snaith (1987) recognised that normal and clinical depression can
appear very similar and, like the above authors, asserted that they can
be differentiated on the basis of one clinical feature. He suggests that
anhedonia, the loss of the ability to experience pleasure, is the central

and most reliable symptom of what he labels ‘hypermelancholia’, by which



he seems to mean mild states of clinical depression, as opposed to
unhappiness, despondency etc. This assertion is not as yet supported by

evidence.

The suggestion that clinical and normal depressed mood can be
distinguished not phenomenologically but because the latter is a response
to circumstances while the former has no precipitant is not supported by
the results of research. Matussek, Seldner and Nagel (1981) found that it
was possible to identify a precipitant of depression in 75% of endogenous
depressed patients, while Jablensky (1987) concluded that the results of
epidemiological research focusing on psychosocial contributions to the
aetiology of depression (Brown and Harris, 1978; Brown and Prudo, 1981
pointed to an almost ubiquitous role of life events in the precipitation
of depression. Bebbington (1987) has also pointed out that factors other
than adversity can affect normal mood, and that sometimes there is no
apparent cause for changes in mood. Clinical depression and normal
depressed mood cannot, therefore, be distinguished on aetiological
grounds, despite Snaith's (1987) assertion that clinical depression is

caused by biological factors.

There are differences between the severity and duration of symptoms
found in people diagnosed as being clinically depressed and those found
in depressed people without such a diagnosis. There are also some
differences in symptoms which seem to be related to the severity of
depression (Sturt, 1981). Such differences do not show that clinical
depression is a separate entity, but rather suggest that it is situated on
the same dimension as normal depression and differs in quantity, rather

than quality.

Evidence that there are categorical differences between clinical and
normal depression could come from the distribution of scores on self-
rating depression scales if they showed a discontinuity at some point.
Two studies have shown a continuous distribution of scores which suggest
the appropriateness of a dimensional view of the relationship between
clinical and normal depressed mood (Radloff, 1977, Dent and Salkovskis,
1986). However, they do not provide strong evidence because neither
included groups of clinically diagnosed depressed peaple. If they had, a

discontinuity may have been observed.



In summary, clinical and normal depression differ in severity and
probably duration, but the available evidence from self-rating depression
scales shows a unimodal distribution, with no point of rarity between
mild and severe depression to support the assertion that they are
qualitatively different. There do seem to be some symptoms which occur
with greater frequency in diagnosed groups of depressed patients, but
these differences seem to be related to severity and therefore do not
necessarily show that clinical and normal depression are separate
conditions. There is currently no evidence for different aetiologies:
Bebbington (1987) argues that attention must be directed to this if the

relationship between clinical and normal depression is to be clarified.

It may be necessary to take sub-divisions of depression into
consideration when investigating the relationship between normal and
clinical depression. For instance Kiloh et al (1972) held that ‘psychotic’
or ‘endogenous' depression is a categorical entity, with a restricted
range of clinical manifestations consistent with an imputed genetic or
biochemical basis, and that it is qualitatively different from both other
sub-types of depression and from normal depressed mood. In contrast he
suggested that 'so-called neurotic depression' can be conceptualised as a
continuum from mild to severe, and that it differs from normal mood
disturbances only in terms of severity. It may therefore be that there
are both qualitative and quantitative differences between normal and
clinical depression, depending on which sub-type of clinical depression
is under consideration. Sub-classifications of depression are discussed in

the next section.

1.3 SUB-CLASSIFICATIONS OF DEPRESSION

Many attempts have been made to sub-classify clinical depression in
order to identify disorders with characteristic prognosis, course and
aetiology. However, there is no consensus as to how it should be sub-
classified: as Andreasen (1982) has put it 'although affective disorders
have been recognised for thousands of years, clinicans and researchers
have still not reached agreement on the basic concepts of these disorders

and the best methods of classifying them’.



1.3.1 Bipolar versus Unipolar Depression

Kraepelin (1921) subsumed depression and manic disorders into omne
class: manic-depressive illness. However, Leonhard (1979) proposed that
patients who had both depressed and manic episodes (bipolar) should be
separated from those who only had episodes of depression (unipolar). This
division has been widely accepted and has been included in DSM-III
(American Psychiatric Association, 1980). The evidence supporting this
division is reviewed in detail elsewhere (Depue and Monroe, 1979;

Andreasen, 1982; Malt, 1983) and will be summarised here.

Although there is considerable overlap in symptoms, bipolar patients
exhibit more retardation and are more likely to have hypersomnia while
unipolar patients have more agitation and tend to suffer from insomnia.
It has been suggested that the two groups can be reliably differentiated
on the basis of their psychomotor and/or sleep patterns in as many as
85% of cases (Depue and Monroe, 1979). Bipolar patients tend to be first
hospitalised at a younger age than unipolar patients (Angst et al, 1973)
and the sex ratio is equal, while more females than males suffer from
unipolar illness. Bipolars tend to have more episodes and to be more
likely to commit suicide (Depue and Monroe, 1979). Twin studies suggest
that genetic factors may be more important in the occurrence of bipolar
illness than unipolar (reviewed in Malt, 1983) and studies of response to
treatment also support the distinction between the two groups, with
lithium having a better prophylactic effect in bipolar than unipolar
illness (eg Dunner, Stallone and Fieve, 1976). There is some preliminary
evidence that there are physiological differences between the groups, for
instance decreased urinary methoxyhydoxyphenylglyol (MHPG) and low
platelet MAO in bipolars (see Andreasen, 1982). However, Jablensky (1987)
has recently concluded that no such biochemical variable has yet been

shown to distinguish reliably between the two groups.

There are several problems with the distinction between bipolar and
unipolar depression. For instance some studies have shown that the
relatives of unipolars have less risk for depression or mania than the
relatives of bipolars, who are at risk for both unipolar and bipolar
forms of the illness (reviewed in Akiskal, 1983). This may be because it
is often difficult in practice to distinguish between the two groups; the



diagnosis must be based on observations over a number of years as manic
episodes can develop after many episodes of depression (Malt, 1983). It
may, however, be because the two groups are more closely related than

once thought.

1.3.2 Sub-classifications of Unipolar Depression

There is less agreement on how unipolar depression should be sub-
classified. One proposal is that primary depression (an episode of
depression in people without a prior history of any other psychiatric
disorder) should be distinguished from secondary depression (which
occurs in those who have had an antecedent psychiatric disorder). This is
intended to identify a relatively homogenous population of people with
depression uncontaminated by other disorders (Andreasen and VWinokur,
1979). However, despite the value of this distinction for researchers who
are seeking to identify homogenous groups it has not been well studied
and validated. Andreasen (1982) reviewed the available evidence and
concluded that there is little evidence to suggest that this distinction
is useful in predicting course, response to treatment, or familial
prevalence and that it could not yet be considered to be either valid or

invalid.

The most widely used classifications of unipolar depression have
proabably been the dichotomous classification systems, for instance
endogenous versus reactive and psychotic versus neurotic depression.
There is some confusion as what these terms signify as they have been
used to mean different things by different researchers. For instance
Spitzer, Endicott and Robins (1978) noted that the term ‘psychotic’' might
be used to indicate that there is evidence of delusions, hallucinations or
stupor, or it might be used synonymously with ‘endogenous’', or it might
refer to an incapacitating major depressive disorder. Similarly
'‘endogenous’' was originally used to indicate that the depression ‘arose
from within', but as there is now evidence that many severe depressions
considered to be endogenous have some psychosocial cause (Matussek,
Seldner and Nagel, 1981), it has tended to lose these aetiological
connotations and instead refer simply to a syndrome of severe depression.
According to Zimmerman et al (1986) the terms ‘endogenous', 'autonomous',

'incapacitating’, 'melancholic’, 'psychotic', 'vital', and ‘'severe' have all



been used more or less synonymously to refer to severe depression, while
milder depressions have been labelled 'mild', 'neurotic', non-melancholic',
'non-psychotic’, and 'reactive'. Because of this confusion DSM-III reverted
to the historical term ‘'melancholia’ to refer to severe depression.

However, despite the disagreements over what it should be called there is
evidence for a fairly well defined syndrome of severe depression. Some of

this evidence is reviewed next.

In order to establish the existence of this syndrome and to
investigate its characteristics Nelson and Charney (1981) reviewed the
results of twenty studies which used factor analysis to describe
diagnostic groups, nine studies which used cluster analysis to find new
diagnostic classifications and to confirm pre-existing ones, and four
studies which used discriminant analysis to validate diagnostic
groupings. They also reviewed studies of symptom profiles and response to
treatment. They concluded that the evidence from these studies for a
syndrome of severe depression was substantial. This has been supparted
by a recent study using a new technique especially intended to study
disease: Grade of Membership analysis (Davidson et al, 1988). This found
that one of the five disease types identified in 190 depressed patients

corresponded to the syndrome of severe depression.

Nelson and Charney (1981) found that psychomotor changes, both
retardation and agitation, were the symptoms most consistently related to
the severe depression syndrome, which they labelled ‘'autonomous’
depression. Several studies had also shown an association between it and
the severity of depressed mood, a lack of reactivity, depressive
delusions, self-reproach and loss of interest. There was less evidence to
associate it with a distinct quality of mood, morning worsening and
difficulty concentrating. The authors concluded that disturbances in
appetite and sleep were common to both autonomous and non-autonomous
depression and therefore were not useful in distinguishing between the
two. This has been disputed by Sinaikin (1985), who maintained that these
symptoms should not be excluded as other studies investigating ways of
discriminating between autonomous and non-autonomous depression have
weighted them heavily. For instance Feinberg and Carroll (1982) used a

discriminant function based on clinical features to distinguish between
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endogenous (autonomous) and non-endogenous depression and found that

decreased appetite was a particularly important discriminator.

Evidence from treatment response studies supports the distinction
between endogenous and non-endogenous depression. For instance Carney
and Sheffield (1972) showed that depressed patients scoring in the
endogenous range on the Newcastle Scale (Carney, 1986) did significantly
better in terms of social and clinical recovery both immediately and
three months after treatment than other depressed patients treated with
ECT. Endogenous depression has also been shown to predict a good
response to antidepressant drug therapy; for instance Carney, Reynolds
and Sheffield (1986) found that endogenous depressed patients, classified
according to their scores on the Newcastle Scale, did significantly better

in anti-depressant drug trials than non-endogenous depressed patients.

There is some evidence that depressed individuals with this syndrome
can be identifed on the basis of neurochemical and neurcendocrine tests.
For instance Coppen et al (1983) found that 88% of those classified as
having endogenous depression (again according to scores on the Newcastle
Scale) were unable to suppress the production of cortisol in the
Dexamethosone Suppression Test (DST), compared to only 49% of non-
endogenous depressed patients. The validity of the DST test has been
questioned, largely because results have been found to be influenced by
measures such as the stress of hospitalisation, weight changes and
current medication (Watkins et al, 1988). This led Sinaikin <1985%) to
conclude that 'the more extensively DST is tested, the more controversial
its use becomes'. Interest in this test continues however, and a recent
study (Watkins et al, 1988) has shown that more than half of a group of
patients diagnosed as being DSM-III 'melancholics' were non-suppressors,
in contrast to 29% of patients diagnosed as belonging to the more
inclusive group of International Classification of Diseases 'manic-
depressive illness - depressed' (ICD-9: World Health Organisation, 1978).
Other laboratory tests being investigated to see if they can distinguish
between groups of depressed patients include CSF 5-hydroxyindole-acetic
acid; MHPG; rapid eye movement latency; and thyrotropin releasing hormone
(TRH) stimulation (Sinaikin, 1985). Eventually these may provide both
more evidence to substantiate the existence of an 'endogenous' subgroup

and a reliable way of identifying patients with the syndrome.
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There is, therefore, substantial evidence to support the existence of a
syndrome of severe depression characterised by altered psychomotor
activity, depressive delusions, self-reproach, severe depressed mood and
possibly anorexia and insomnia, which is associated with a good response
to ECT and anti-depressant medication. There is not, however, complete
agreement as to the criteria which should be used to diagnose this
syndrome. For instance, as already stated, Carney, Reynolds and Sheffield
(1986) found that scores in the endogenous range on the Newcastle Scale
predicted a good response in an anti-depressant drug trial. However this
result was not found when the same subjects were divided into melancholic
and non-melancholic groups according to DSM-III criteria. This indicates
that the Newcastle definition of an endogenous depressed subject is not
completely comparable with the DSM-III melancholia criteria, despite the
fact that both are intended to identify the same group of patients. More
work is therefore needed to identify more clearly the exact
characteristics of patients with this syndrome of severe depression.
Nevertheless despite this controversy the evidence for such a syndrome is

substantial,

There is less agreement about how non-melancholic depressions should
be classified. These have traditionally been labelled 'neurotic depression'
but several different meanings of this term have been identified. For
instance, Akiskal et al (1978) studied a group of 100 depressed patients
and found that clinicans used the term ‘'neurotic depression' with the
following meanings: mild illness; non-psychotic; non-endogenous; neurotic
symptoms such as phobias present; reactive; and characterologic by which
they meant a tendency to overreact to stress. Over the next three to four
years 40% of this sample developed full-blown 'endogenous’, 'manic' or
'‘psychotic' episodes. The authors concluded that the term ‘'neurotic
depression' was applied to a heterogenous group of depressions and that a

substantial proportion were precursors of major affective illnesses.

There is evidence that some patients labelled as having ‘'neurotic
depression' might well be diagnosed at another time as suffering from an
anxiety neurosis. Tyrer et al (1987) followed up 78 psychiatric patients
with diagnoses of depressive, anxious or phobic neurosis for a period of
two years. They found that while phobic symptoms were relatively constant

symptoms of anxiety and depression varied greatly over time and that
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these symptoms were poorly related to diagnosis: patients diagnosed as
having depression did not consistently have more symptoms of depression
than symptoms of anxiety. In only three of the 78 patients did the same
symptom group, anxiety, predominate at all four testing sessions. The
authors conclude that the classification of neurotic disorders on the
basis of the predominant symptom at the time of presentation is unsatis-
factory and that most patients could be classifed as members of a single
mixed disorder. This is supported by the poor agreement between different
systems of classification, including RDC and PSE-ID-CATEGQO, in assigning
cases from a community sample to categories of depression or anxiety
(Dean, Surtees and Sashidharan, 1983) which, according to Goldberg et al
(1987> reflects the fact that neurotic patients, at least those identified
in community samples, do not form themselves into natural groupings. This
is supported by Goldberg et al's (1987) exploration of the relationship
between psychiatric symptoms encountered in primary-care settings. It
may therefore be that the classification of neurotic depression should
not be considered separately from the classification of anxiety neuroses
as many patients might be most appropriately classified as having a

mixed anxiety-depression disorder.

As reviewed above, the results of multi-variate studies have
consistently identified a class or syndrome of severe depression
(endogenous depression). There is, however, less consistency in how the
remaining cases of depression are grouped or classified. The number of
clusters additional to that of the severe depression cluster identified in
cluster analysis studies has varied from one (Pilowsky, Levine and
Boulton, 1969) to three (Paykel, 1971). Blashfield and Morey (1979)
reviewed eleven cluster analysis studies and suggested that three groups
could be synthesised in addition to endogenous depression: these were
'hostile depression', 'anxious depression' and 'other forms'. The results of
Paykel's study (1971) fits in with this as his categories included
anxious depressives, hostile depressives and young depressives with a
personality disorder, while those of Raskin and Crook (1976) included
agitated depressives, neurotic depressives and young depressives with
personality disorders and were therefore quite similar. However, the
resulte of other studies are not consistent with this. For instance
Davidson et al (1988), who used Grade of Membership analysis, identified

four types in addition to endogenous depression: one severe and one less
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severe group containing depressed patients who were also agrophobic; a
mildly symptomatic hypochondriacal group and a highly neurotic,
obsessive, anxious non-phaobic group. It is clear that there is still no
consensus on how non-endogenous depressed patients should be sub-

classified.

Because there is such confusion about the meaning of the term
'neurotic depression' it was dropped completely from DSM-III. Instead,
depressed patients who do not fulfil the criteria for melancholic
depression are allocated to one of the following classes according to
their symptoms: major depression without melancholia; dysthymic
disorders; atypical depression, or adjustment disorders with depressed
mood. Malt (1983) concludes that although there is at present no
conclusive evidence on the most valid way of sub-classifying non-
melancholic depression, the classifications provided by DSM-III should
help to clarify the situation by at least providing explicit diagnostic
criteria for the sub-types.

1.3.3 The Relationship Between Categories of Depression

There has been much debate about whether different categories of
depression are qualitatively distinct or whether they form a continuum or
dimension, with severe or psychotic forms at one end and milder forms at
the other, and therefare differ only in severity. Lewis (1938) was one of
the earlier authors to support the latter view, which has more recently
been strongly supported by Kendell (1976). The view that categories of
depression are distinct illnesses was originally proposed by Kraepelin
(1921) and was later developed by Roth and his colleagues (Carney, Roth
and Garside, 1965; Gurney et al, 1972). Some of the evidence on both sides

of the argument will now be reviewed.

An early study collected clinical ratings on depressed in-patients
which were then subjected to multiple regression analysis: the
distribution of scores on the resulting function was shown to be bimodal
rather than unimodal (Carney, Roth and Garside, 1965). Carney and
Sheffield (1972) replicated this finding in a group of both in- and out-
patients. This was taken as evidence of two discrete categories, one

corresponding to endogenous and one to neurotic depression. Other
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attempts to replicate this finding have, however, failed (Kendell, 1969;
Kendell and Post, 1973; Post, 1972). Garside and Roth (1978) argued that a
unimodal distribution could result from a bimodal distribution obscured
by other factors, and therefore the failure of Kendell and Post to
replicate the finding of bimodality did not mean that the distribution
was not really bimodal. In an attempt to prove this Garside (1973) pooled
the data of Kendell (1969) and Post (1972) data and found that the
resulting frequency distribution departed significantly from normal and
had a dip in the middle. The results of these studies investigating the
distribution of depression scores in order to support categorical
(bimodal) or dimensional (unimodal) views of depression do not, therefore,

seem to have produced much undisputed evidence for either view.

Some recent evidence has clearly not supported either view. For
instance Zimmerman, Coryell and Pfohl (1985) calculated RDC endogenous
scores for over 200 depressed in-patients and found a unimodal
distribution of scores, which would appear to support the dimensional
view of the relationship between endogenous and non-endogenous
depression. However, if this was so the authors expected to find a linear
relationship between the number of endogenous symptoms and independent
variables believed to be related to endogenous depression (such as
treatment response, family history of depression and DST results); for
instance, the more endogenous symptoms the patients had the more likely
they were expected to be to respond to antidepressant treatment. This was
not the case. The results of this study do not, therefore, support either

view of depression.

There is some evidence that the differences between the sub-groups of
depression are not differences in severity alone. For instance, in their
study using a discriminant function to distinguish between endogenous and
non-endogenous depression, Feinberg and Carroll (1982) adjusted the raw
scores for the overall level of severity, as measured by the Hamilton
Depression Rating Scale (HDRS) and argued that the results showed that
differences in severity did not account for differences between the two
groups. Carney, Reynolds and Sheffield (1986) found that endogenous and
non-endogenous patients, as assessed by the Newcastle Scale, who
participated in a drug-trial did not differ in overall severity of
depression but, as already noted, did differ significantly in their
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response to the anti-depressants. They argue that evidence for the binary
view of depression is provided by this and other treatment studies which
show a discontinuity of outcome between endogenous and non-endogenous
depression. Preliminary evidence for this view of depression is also
provided by studies such as those reviewed above which find a higher
level of DST suppression in endogenous depressed patients than in other

depressed patients.

The original belief that endogenocus depression was caused from within
while non-endogenous depression was caused by events outside of the
patient has not been substantiated (see above). Andreasen (1982) argues
that identifying a specific aetiology 1s the strongest validator of any
category or class, but as yet no such aetiology specific to a particular
category of depression has been identified, despite the assertion of
Snaith (1987) and others that the syndrome of endogenous or melancholic
depression has a biological cause. It seems likely that the debate as to
the relationship between different categories of depression, and the
related debate on the relationship between clinical depression and normal
depressed mood, will not be resolved until some specific aetiological
agents are identified. It is quite possible that, as Kiloh et al (1972)
suggested, endogenous or melancholic depression will be shown to have a
genetic or biochemical cause and therefore to be a separate discrete
entity, while the relationship between other types of clinical and normal

depression will be shown to be one of severity.

The lack of agreement as to how depression should be classified and
the related fact that ‘'there are still a plethora of diagnostic 'systems®
and ad hoc provisions for classifying affective disorders, which employ
concepts and terms that are far from being equivalent or synonymous'
(Jablensky, 1987) has implications for research into memory in
depression. It makes it difficult to know what types of depressed
subjects were used in what studies and it is therefore hard to be certain
that experiments supposedly investigating the same aspect of memory in
depression in similar groups of subjects are in fact comparable. It is
therefore not surprising that conflicting results have been obtained in

some areas.
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The remainder of this chapter is taken up with a review of

experimental investigations of memory in depression.

1.4 COMPARISONS BETVEEN THE MEMORY OF DEPRESSED AND NON-DEPRESSED
SUBJECTS

A number of studies have found significant impairments in depressed
subjects. An early study by Rapaport (1945) found that psychotic
depressives were significantly impaired on the WAIS Performance tests, a

Digit span test and on the Babcock Story Recall tests.

Cronholm and Ottosson (1961) looked at the performance of ‘'endogenous
depressives' on the 30 word-pair test, 20 figure test and 30 personal
data test. They got significantly lower scores for immediate and delayed
reproduction on all three tests than narmal controls matched for sex, age
and educational level. The groups did not differ in the amount of

information forgotten between immediate and delayed recall.

Sternberg and Jarvik (1976) used similar tests with patients with
endogenous depression and replicated the findings of Cronholm and
Ottosson. In addition they computed mean registration scores which they
found also differed significantly between the depressed subjects and
normal controls. Steif et al (1986) used the word-pair test orginally
used by Cronholm and Ottosson to compare depressed in-patients with
controls comparable for sex, age, educational level, social-economic
status and estimated pre-morbid IQ. They again found that the depressed
subjects were impaired on tests of immediate and delayed recognition, but
there was no difference between the groups in the amount of information

forgotten.

Breslow, Kocsis and Belkin (1980) compared Wechsler Memory Scale
(WMS) scores of depressed in-patients with those of controls matched for
age and educational level. There was substantial evidence for memory
deficit in the depressed subjects on both the verbal learning and visual
reproduction subscales. However, five of the depressed subjects were
tested during the initial stages of treatment with tricyclics. As there is

some evidence that these drugs can cause confusional states in the early
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stages of treatment (Davies et al, 1971) the observed differences may

have been due to the effects of treatment, rather than to depression.

Frith et al (1983) compared the memory of a group of severely
depressed endogeneous patients with that of attenders at a psychiatric
out-patient clinics who were not depressed but had mild anxiety,
transient situational disturbances or circumscribed phobias. The
depressed subjects were significantly impaired on tests of remote
semantic and episodic memory, word list recall and recognition, learning

labels for faces and concentration/vigilance.

Calev and Erwin (1985) found that a group of unipolar depressed in-
patients were significantly impaired on verbal recognition and recall
tests. Wolfe et al (1987) compared the performance on the Rey Auditory
Verbal Learning Test of depressed patients and non-depressed subjects of
a similar age and educational level. Their depressed subjects were also

significantly impaired on both recognition and recall tasks.

Siegfried, Jansen and Pahnke (1984) looked at the performance of
depressed geriatric in-patients on tests measuring arousal, attention,
perceptual group, short- and long- term memory and complex reaction time.
The data was factor-analysed which produced three factors: cognition and
learning, complex reaction abilities and short-term memory. Stepwise
discriminant analysis was then used and showed that the depressed
subjects could be reliably differentiated from geriatric in-patients who
were not depressed on the basis of their cognitive performance: as

expected the depressed subjects has significantly lower scores.

Robertson and Taylor (1985) compared the memory of manic depressed,
unipolar psychotic, reactive depressed and non-depressed prisoners on
tests which included the WAIS, and tests of verbal fluency, visual
retention and visual recognition. The depressed subjects were signif-
icantly impaired on all tests except the WAIS vocabulary and similarities

subscales.
Calev et al (1986) found that depressed in-patients were impaired on

tests of verbal and non-verbal memory. Similarly Cutting (1979) found

that depressed patients achieved lower scores than controls on the WMS
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Paired Associate task and a pattern recognition memory task. Similar
subjects were found by Kopelman (1986) to have significantly lower scores
than non-depressed controls on the immediate and delayed recall trials of

the WMS Logical Memory test, and on a test of Paired Associate learning.

Depressed patients were shown by Watts, Morris and MacLeod (1987) to
be significantly impaired compared to controls comparable for age,
educational level and IQ on tests of verbal recognition memory. Hart et
al (1987a) found a similar impairment in a group of elderly depressed
patients who showed normal forgetting on a nonverbal recognition task,
but needed longer exposure times to acquire the same information as
controls matched for age and educational level. In contrast Watts and
Sharrock (1987) found that depressed patients did not differ from
controls on a recognition memory test, although they were significantly
impaired on both a free recall and a cued recall test. However, once
scores on all three tests were standardised there was no evidence that
recognition memory was less impaired than free or cued recall and
therefore it is not clear whether or not recognition memory was impaired

in these patients.

The study by Ellis et al (1985) differs from those reviewed above in
that the subjects were students in whom depressed mood was induced using
the Velten mood induction procedure. The subjects studied a list of
sentences before mood was induced, rating them for complexity, and then
were given an unanticipated cued recall test of target adjectives.
Subjects who had received the depressed mood induction recalled fewer
adjectives than other subjects, showing an effect of depressed mood on

retrieval from memory.

Abrams and Taylor (1987) gave neuropsychological tests with known
cut-off points for severe cognitive impairment to depressed inpatients
and to controls who were not depressed. The tests included tests of
orientation, registration. attention and recall. Half of the depressed
subjects showed moderate to severe impairment on the battery, compared
with none of the controls. Zung, Rogers and Krugman (1968) also looked at
the performance of depressed subjects on established tests frequently
used by neurologists. They found that the depressed patients performed at

levels which were normally presumed to indicate the presence of some

19



cerebral pathology or ‘organicity'. Newman and Sweet (1986) found that
depressed in-patients scored significantly lower than controls on two
summary scales derived from the Luria-Nebraska Neuropsychological
battery. In addition, 40% of the depressed patients were classified as
brain damaged as opposed to 5% of the controls when scores above the
recommended cut-off point on two of the fourteen scales were taken as the
criteria for brain damage. Fisher, Sweet and Pfaetzer-Smith (1986) found
that depressed patients achieved significantly lower scores than controls
on ten of the fourteen tests in a neuropsychological test battery which

included the WMS.

These papers all indicate that depressed patients have significantly
impaired memory compared to non-depressed controls. There is, however,
some conflicting evidence. Some studies suggest that the degree of
impairment shown by depressed subjects is minimal, while others have

found no evidence of impairment.

Friedman (1964) compared the performance of psychotic depressives on
a battery of cognitive, perceptual, vigilance and psychomotor tests, with
that of controls matched on a variety of variables (age, educational
level, sex, religion, marital status and scores on a vocabulary test). The
depressed subjects were significantly impaired on only nine of the 82
test scores, a number which, as indicated by Johnson and Magaro (1987),
could have arisen by chance. The author concluded that depressed subjects
showed relatively minor deficits of cognitive, perceptual and psychomotor

function.

Coughlan and Hollows (1984) also concluded that depression had
relatively little effect on performance on a battery of cognitive tests.
The scores of the depressed patients were more than two standard
deviations below that of controls of similar ages on only three out of
eleven tests. The critiera for impairment set by these authors were
stringent and the two groups might have been significantly different on
more tests if mean scores had been directly compared. The possibility
that these subjects were significantly impaired cannot, therefore, be

ruled out.



Other studies have found no evidence of memory impairments due to
depression. For instance Cole and Zarit (1984) used medical in-patients
found to meet the RDC criteria for a severe depressive episode. Their
performance on the WAIS Digit Symbol Substitution test, a recognition
memory test and the Krauss Card Classification task was found to be
significantly poorer than that of a group of healthy community
volunteers. However, they did not differ from a group of medical in-
patients who were not depressed but had some anxiety about medical
procedures etc. The authors concluded that the observed memory disruption

was due to hospitalisation rather than to depression.

Davis and Unruh (1980) did not find significant differences between
the verbal recognition and recall performance of non-psychotic depressed
out-patients and a control group recruited from a private counselling
agency. The choice of control group in this study, and that of Cole and
Zarit (1984), may have made it unlikely that an effect of depression
would be found. The controls used by Davis and Unruh were having couns-—
elling and therefore were likely to have some psychiatric morbidity
themselves which could have been affecting their performance. The
performance of the hospitalised controls in the Cole and Zarit study may
also have been affected by their current levels of anxiety. If this was
the case it would have reduced the likelihood of detecting impairments

due to depression.

Hasher et al (1985) found that mildly depressed college students,
selected on the basis of their scores on the BDI, performed as well as
nondepressed controls on tests of prose passage recall. The authors
concluded that the mild levels of depression seen in this study were not
substantial enough to disrupt performance on this task. Ellis (1985)
suggested that an impairment might have been seen on a more difficult

task which lacked the meaning and structure of the material used here.

Rush et al (1983) locked at the performance of depressed in- and out-
patients on a standard neuroclogical test battery which measured the
accuracy of visual and auditory information processing and memory, visual
filtering and visual-motor performance. The battery had been validated in
other groups, including elderly and psychiatric patients, and normative

data had been obtained from more than 10,000 subjects. There were no
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significant differences between the accepted norms on these tests and the
performance of the endogenous and non-endogenous groups of subjects. As
there were only nine subjects in the former group and eleven in the
latter it is possible that the numbers were too small to allow the
detection of real differences between the performance of these subjects

and the norms on these tests.

Gass and Russell (1986) looked at the effects of organicity and
depression an short- and long- term memory in a group of 135 patients
assessed by neurologists to have an organic diagnosis, and a similar
number who were considered to have functional impairment. Half the
subjects in each group were found to have Minnesto Multiphasic Person-
ality Inventory (MMPI) depression scale scores of above 70, and were
defined as depressed. There were no significant differences between the
performance of the depressed and non-depressed subjects in either group.
The depressed subjects had not been diagnosed as being clinically
depressed but were defined as depressed solely on the basis of scores on
the MMPI-D. They may, therefore, differ in severity or type of depression
from subjects who have come under psychiatric care for their distressing

nood disorders.

Depressed subjects with a mean age of 75 were found by Miller and
Lewis (1977) to have strict decision criteria but normal ‘pure' memory
function on a visual recognition test, compared to controls matched for
age and sex. It is not clear how depression was assessed, whether or not
the subjects had a primary diagnosis of depression or how severe the
depression was. These subjects may not have been comparable with the
depressed in-patients with major depressive disorders used as subjects in
most of the studies reviewed above which found a significant effect of

depression.

Both Popkin et al (1982) and O'Hara et al (1986) looked at the
performance of elderly depressed subjects on verbal learning tests. The
performance of these subjects did not differ significantly from that of
non—-depressed controls. O'Hara et al suggest that the free recall task
used in their study may have been difficult for all elderly subjects, and
that differences between the groups may be found on easier or more

relevant tasks. This may also have been true of the similar materials
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used by Popkin et al (1982). However, an alternative explanation is that
the subjects in the latter study were out-patients while those in the
former were identified during a large epidemiological study of the
elderly. As with the Miller and Lewis study (1977), these subjects may
not be comparable with the psychiatric in-patients used in the majority
of studies showing memory deficits, even though in these cases they

fulfilled RDC criteria for primary depression (Section 1.2.2).

Kahn et al (1975) also failed to find any significant differences
between the performance of elderly depressed and non-depressed subjects
on a battery of memory tests. In this case the subjects were geriatric
out-patients and their families who were allocated to the depressed or
non-depressed group according to whether or not their score on the
Hamilton Depression Rating Scale (HDRS) was above the median for the
whole group. Thus they had not been diagnosed as being clinically
depressed and were therefore not comparable with the subjects used in

studies showing memory deficits.

In summary, a number of studies have demonstrated significant
differences between the memory of depressed subjects and non-depressed
controls. In all cases the depressed patients have had impaired memories.
Some studies have suggested that the impairment may be minimal
(Friedman, 1964; Coughlan and Hollows, 1984) while a minority have failed
to find a memory deficit. In some cases this may have been due to using
control subjects with memories impaired by anxiety (Davis and Unruh,
1980; Cole and Zarit, 1984). In the remainder the subjects were out-
patients, recruited from an epidemiological survey or defined as
depressed on psychometric grounds (Kahn et al, 1975; Gass and Russell,
1986; Hasher et al, 1985). As the subjects in studies showing significant
impairment were predominately psychiatric in-patients, these results
suggest that a memory impairment may only be found in subjects with
symptoms severe enough to warrant psychiatric in-patient care. If this is
the case, however, it is difficult to see why students subjected to a
depressed mood induction were impaired (Ellis et al, 1985) while out-
patients and depressed medical patients were not. This may have been a
function of the different types of memory tests used in different studies

or to the tighter experimental control in the induced mood study. It does,
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however, indicate that as yet it is not clear which depressed people will

demonstrate memory impairment.

1.5 THE RELATIONSHIP BETVEEN SEVERITY OF DEPRESSION AND MENORY
IMPATRMENT

This relationship has been explored in several studies. Cohen et al
(1982) found a highly significant negative relationship between depressed
mood, as measured by the POMS depression scale, and the number of
trigrams recalled after varying recall intervals in a group of subjects
consisting of two patients with bipolar depression, nine patients with
unipolar depression and five normal controls. A similar relationship was
found between the HDRS and Beck Depression Inventory (BDI) scores of the

eleven depressed patients and recall.

Siegfried, Jansen and Pahnke (1984) factor-analysed HDRS scores
obtained from 100 geriatric in-patients, half of whom had a primary
depressive disorder. This resulted in five factors, three of which were
found to be highly negatively correlated with factors derived from a
battery of cognitive tests (Section 1.4). These factors were a general
factor of depression, anxiety and agitation, and vitalised depressive
symptoms. However, no evidence is presented that the same relationship
would be found if the analysis was restricted to the depressed subjects:
these results may therefore just reflect differences between the depressed

and nondepressed groups.

Fisher, Sweet and Pfaetzer-Smith (1986) looked at the relationship
between the BDI scores of their entire sample of subjects, comprising
fifteen depressed in-patients and fifteen controls, and scores on ten
neuropsychological measures which had been shown to differ significantly
between the two groups (Section 1.4). Amongst other significant
correlations, they found a significant negative correlation between BDI
scores and two memory measures derived from the WMS: Immediate and
Delayed Figural Memory. However, as the correlations are not presented
for the depressed group alone the same criticism applies to this study as

that by Siegfried, Jansen and Pahnke (1984).
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Wolfe et al (1987) looked at the relationship between scores on the
BDI and scores on the Rey Auditory Verbal learning test in twenty
unipolar and twelve bipolar depressed patients. They found significant
negative relationships between depression scores and delayed recall and
recognition scores in the unipolar group only. There were no significant

correlations in either group with immediate recall and recognition scores.

Watts and Sharrock (1987) found that depression scores derived from
the Levine-Pilowsky depression severity scale correlated significantly
with the free recall and cued recall scores of twenty-one depressed in-
patients: as expected higher depression scores were associated with

poorer performance.

As depressed patients had been found to differ significantly from non-
depressed controls in all of these studies it may seem unsurprising that
performance was related to the severity of depression in each case.
However, six other studies have shown significant differences between
depressed and control groups, but failed to find a significant relation-

ship between the severity of depression and memory.

Friedman (1964) rated the severity of depression in the depressed
subjects in his study, and correlated these with one key score from
seventeen of the tests in his extensive test battery, including four in
which the depressed group had shown a deficit. No significant relation-
ships were found with any of the tests. Negative results were also
obtained by Coughlan and Hollows (1984), who correlated the scores of
depressed subjects on the depression subscale of the McNair and Lorr
self-rating mood scale with their performance on a battery of verbal and
visual memory tests. Newman and Sweet (1986) found no evidence of a
significant relationship between scores on two summary scales derived
from the Luria-Nebraska Neuropsychological battery and scores on two
depression scales derived from the Schedule for Affective Disorders and

Schizophrenia (SADS; Spitzer and Endicott, 1977).

Silberman et al (1985) gave two verbal learning tasks to depressed
patients and to non-depressed controls: there was a significant
difference between the groups on only one of the tasks. They then divided

the depressed group into DST suppressors and non-suppressors. There were
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no significant correlations between scores on either learning task and
the scores of either depressed group on the Zung Depression Scale, Zung
Anxiety Scale or Beck Hopelessness scale. Kopelman (1986) failed to find
any significant correlations between the performance of sixteen depressed
patients on a variety of memory tests and their scores on the HDRS. Steif
et al (1986) found that scores on this scale obtained for subjects after
a course of ECT were not significantly related to performance, even
though the subjects were impaired compared to controls. This study
differed from others in that the effects of social-economic status, age,

education and IQ were controlled for.

Two studies which did not find significant differences between the
performance of depressed patients and controls on memory tests have also
looked at the relationship between the severity of depression and
performance. Rush et al (1983) did not find any significant correlations
between scores on a standardised neuropsychological test battery and
scores on the BDI or on the HDRS. Similarly Gass and Russell (1986) did
not find a significant relationship between the scores of 270 medical in-
patients on the MMPI-D subscale and their performance on tests of short-

and long-term memory.

Several studies have not included a control group, and instead have
just looked at the relationship between the severity of depression and
memory. Stromgren (1977) compared performance on three scales derived
from the WMS (Mental Control; Verbal Learning; Visual Reproduction) with
three components of depression (Depressive Appearance; Content of Ideas;
Agitation) in endogenous depressed patients. There were significant
negative correlations between both Depressive Appearance and Agitation
and all three memory scales, and between Content of Ideas and Visual
Reproduction. Henry, VWeingartner and Murphy (1973), in a slightly
different type of study, found that a group of bipolar and unipolar
depressed patients showed a significant decrease in learning on days
when they were severely depressed compared to their own performance on

days when less depressed, as assessed by the Bunney-Hamburg ward rating

scale.
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The remaining studies which have looked at the correlation between
memory and the severity of depression have either found negligible

relationships, or no relationship at all.

Donnelly et al (1982) correlated scores on the WAIS with the MMPI-D
scores of 65 depressed patients: the correlations with full-scale IQ,
verbal IQ and performance IQ were all non-significant. Cavanaugh and
Vettstein (1983) found a very small relationship between scores on the
Mini Mental State Examination (MMSE) and the BDI in randomly selected
medical in-patients. However, this relationship disappeared in patients
under the age of 65 when the effects of sex, race and social-economic
status were controlled for. La Rue, Spar and Dessonville Hill (1986) used
the MMSE with depressed in-patients in a psychogeriatric in-patient unit
and correlated scores with nurses' ratings of anxiety, depression and
global assessment scores. Lower MMSE scores were linked with anxiety and
global ratings, but not with depression. Other studies have shown
depressed patients to be impaired on the MMSE (McHugh and Folstein,
1979) and therefore the lack of relationship in these studies is not
likely to be due to depressed patients performing normally on this

measure.

In summary, out of eighteen studies which have reported the relation-
ship between the severity of depression and performance, only seven found
a significant relationship between the two: in each case memory declined
as the severity of depression increased. In six of the remaining studies
there was no significant relationship between memory and depression even
though the scores of the depressed patients on the memory tests had been
shown to differ significantly from those of controls who were not
depressed. There are several reasons why these studies may have failed to

find a significant correlation.

Small numbers of subjects may be the cause in some cases. For
instance Silberman et al (1985) had seventeen subjects in one depressed
group and ten in the other. Kopelman (1986) used sixteen subjects while
Steif et al (1986) used nineteen. However some of the studies finding a
significant relationship had similar subject numbers. For instance, Watts
and Sharrock (1987) had twenty-one subjects, while Cohen et al (1982)

found a highly significant correlation between memory and depression with
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only eleven depressed subjects. In addition some of the studies which

failed to find a relationship had very large numbers: 170 in one study
(Gass and Russell (1986) and 289 in another (Cavanaugh and VWettstein,
1983).

The measures of depression used in some of these studies may have
been inadequate. The Zung Depression Scale, used by Silberman et al
(1985) has been extensively criticised and two reviews have concluded
that it should not be used to measure depression (Kearns et al, 1982;
Boyle, 1985). La Rue, Spar and Dessonville Hill (1986) used nurses'’
ratings of depression which may be of doubtful validity and reliability,
while it is not clear how Newman and Sweet (1986) derived their
depression scales from the SADS or how Friedman (1964) rated depression
in his patients. Two studies (Gass and Russell, 1986; Donnelly et al,
1982) used the MMPI-D, which has been criticised for being a narrow
measure of depression (Boyle, 1985) and therefore may not have been

sufficiently sensitive for this task.

However, this cannot be the reason for the lack of correlation between
performance and depression in all cases as some of the studies did use
appropriate measures of depression. For instance some used the Hamilton
Depression Rating Scale (HDRS) which is considered to be valid and
reliable, and sensitive to changes in depression (Kearns et al, 1982). It
is an interviewer rating scale which is considered to be preferable to
self-rating scales in severe depression (Prusoff, Klerman and Paykel,
1972). This raises the question of why studles using this scale failed to
get a relationship between depression and memory scores. Kopelman (1986)
had a narrow range of scores on the HDRS, with a mean of 28.1 and a
standard deviation of 4.1, which would have reduced the likelihood of
finding a significant correlation. Steif et al (1986) do not give the
range of HDRS scores in their study, however they do state that many of
the subjects were substantially improved following ECT and this may have
resulted in a narrow range of depression scores. Rush et al (1983) used
the HDRS, but as there was no significant difference between depressed
patients and controls on their test battery it is not surprising that no

relationship was found between depression scores and test battery scores.
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In summary, some studies may not have found a significant relation-
ship between levels of depression and memory scores because of
inappropriate measures of depression, a narrow range of depression scores
and/or a small number of subjects. However some of the studies which
found a significant effect can be criticised for combining depressed and
nondepressed subjects which means that the correlation may be due to
between group differences. The question of whether the degree of memory
impairment in depression 1s related to the severity of depression

therefore remains unanswered.

1.6 REMISSION OF DEPRESSION AND CHANGES IN MENMORY PERFORMANCE

Several studies have looked at whether the memory deficits observed in
depression disappear on the remission of the depression. Whitehead
(1973), using a battery of verbal learning and memory tasks, compared the
performance of 26 depressed patients with their performance on the
remission of the depressive illness. Their scores increased significantly
on remission on three of the eight tasks. It is not clear how it was
decided that the patient was in remission and it is possible that some of
the patients were still depressed at follow-up: this may account for the

failure to find improvement on the other tests.

Fromm-Auch (1983) gave depressed patients a neuropsychological
assessment which measured learning, abstraction, motor speed and sensory-
perceptual function. Thirty-three were retested once they showed
significant signs of improvement following antidepressant treatment.
Significantly fewer patients had abnormal profiles on the test battery
after treatment, but some remained impaired. Again, as no information is
given on the extent of clinical improvement, it is speculated that the

residual deficit was due to unremitted depression.

Fisher, Sweet and Pfaetzer-Smith (1986) tested depressed in-patients
on a neuropsychological test battery on admission and shortly before
discharge. They showed significant improvement on three of the ten tests
they were originally impaired on. Control subjects were retested after a

similar interval and showed no significant improvement, thus ruling out a
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practice effect. As before, the remaining deficit in the depressed

patients may have been due to residual depression.

Sternberg and Jarvik (1976) looked at depressed patients who were
judged by a clinician, and on the basis of Zung depression scores, to
have shown at least some improvement in depression after 20 days’
treatment with imipramine hydrochloride or amitriptyline hydrochloride.
They showed significant improvements in immediate reproduction, delayed
reproduction and computed registration compared with their own
performance before treatment. The greatest improvement in memory was
shown by those patients who showed the greatest improvement in
depression. Control subjects who were retested after 26 days did not show

significant changes in performance, again ruling out a practice effect.

Glass et al (1981) also evaluated the effects on memory of clinical
improvement resulting from treatment with imipramine hydrochloride. Out-
patients with non-psychotic and mainly non-endogenous primary depression
were tested on two psychomotor tasks and on Sternberg's Item Recognition
Procedure before treatment, after treatment with a placebo, and after
receiving the anti-depressant. Treatment with imipramine led to a signi-
ficant reduction in the number of errors on the memory task compared to
the subjects' own performance when taking a placebo. This improvement
occurred without any apparent improvement in depression, as measured by
the HDRS, thus suggesting that anti-depressants can produce improvement

in cognitive function as a forerunner of clinical improvement.

Siegfied, Jansen and Pahnke (1984) compared the effects of the anti-
depressant nomifensine and a placebo in depressed and non-depressed
elderly geriatric patients. They used stepwise discriminant analysis
firstly to identify changes in the symptoms of depression, as measured by
the HDRS, after treatment with nomifensine as compared to placebo, and
secondly to identify changes in scores on a cognitive test battery after
treatment. They then analysed the discriminant functions of changes in
the depressive and cognitive symptoms and found that they were very
highly correlated: improvements in depression were very closely related

to improvements in cognitive performance.
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These studies show that remission following anti-depressant treatment
is associated with improvements in memory. Other studies have looked at
the relationship between remission following treatment with ECT and

improvements in memory.

Cronholm and Ottosson (1961) examined changes in memory in
endogenous depressed subjects who responded to ECT. There was a positive
relationship between improvement in depression and improvement in
immediate and delayed reproduction, but none of the coefficients reached
statistical significance. Despite this the authors claim that the greater
the improvement in the depressive state, the greater the improvement in
learning. Stromgren (1977) also looked at the relationship between
changes in depression and changes in memory after ECT. He found that the
larger the change in depression scores, the larger the change in scores
on the VMS. Recovery from depression was associated with the elimination

of the impairment in memory evident before treatment (Section 1.5).

Frith et al (1983) compared the performance of depressed patients on
a battery of tests with that of control subjects who were not depressed,
both before and after treatment with ECT. As reviewed above (Section 1.4),
the depressed subjects were significantly impaired on all aspects of
memory and concentration which were investigated before treatment. Six
months after treatment significant differences between the groups
remained on only two tasks: word list recall and recognition. The authors
argue that these continued deficits were probably due to the moderate
levels of depression still found in some patients, rather than to ECT, as
patients who had received sham ECT also had deficits on these tasks.
McAllister et al (1987) found a significant improvement in scores on both
a prose passage recall test and a visual memory test after treatment
compared with the patients' own performance before treatment. This was
associated with a significant reduction in scores on the HRDS, BDI and

Brief Psychiatric Rating Scale.

In summary, the results of studies investigating changes in memory
following successful treatment with ECT or anti-depressant drugs are
consistent: remission in depression is associated with improvement in
memory. It might have been expected to find less evidence of a

relationship in studies using ECT because ECT itself can affect memory
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(Frith et al, 1983), and the detrimental effects of this might obscure the
ameliorating effect of the improvement in depression. This was not the
case. It can be concluded from these studies that memory deficits

observed in depression are temporary.

1.7 THE KATURE OF THE MENORY DEFICIT IN DEPRESSION

A number of studies have attempted toc delineate the exact nature of
the memory impairment in depression. First, studies based on some version
of a 'stages' model of memory (Atkinson and Shiffrin, 1968) will be

reviewed,

1.7.1 ‘Stages' models of memory

Most studies of memory in depression have implicitly or explicitly
been based on these models. They assume that information processing
occurs in a number of discrete stages, involving the initial registration
of information in a sensory register; its transfer to a short-term store
of limited capacity and then to long-term memory; its retention and,
finally, its retrieval. An impairment in any one of these stages of
information processing would result in a failure to recall information

adequately.

Henry, Weingartner and Murphy (1973) looked at the performance of
hospitalised bipolar manic-depressed and unipolar psychotic depressed
patients on a serial learning task on days when they were less depressed
and more depressed. The first trial of the memory task was considered to
measure immediate recall, while the remaining five trials measured the
shift of information from short-term to long-term memory. The subjects
showed impaired learning on trials two to six, but not on the first trial.
The authors concluded that the deficit in depression was best understood

as an inability to shift information from short-term to long-term memory.

Sternberg and Jarvik (1976) considered memory performance to be a
function of registration, retention and retrieval and compared these
stages in depressed in-patients and controls who were not depressed.
Mean computed registration scores and immediate recall were significantly

lower in the depressed patients but there was no change in forgetting.
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They concluded that endogenous depression was associated with
impairments in short-term memory, but not in retention. The same
conclusions were reached in two other studies which used very similar

tasks (Cronholm and Ottosson, 1961; Steif et al, 1986).

These results conflict with those of Henry, Weingartner and Murphy
(1973). As Johnson and Magaro (1987) have recently observed, this may be
due to differences in the type of subject used. Henry, Weingartner and
Murphy (1973)> used both unipolar and bipolar depressed patients. As
reviewed above (Section 1.3.1) the two conditions appear to differ
significantly in a number of ways, including symptomatology, response to
treatment and age of onset. Studies using both bipolar and unipolar
depressed subjects (Henry, Weingartner and Murphy, 1973) may not,

therefore be comparable with studies restricted to unipolar subjects.

1.7.2 Short-term memory scanning

Other studies interested in identifying the precise nature of the
deficit in depression have looked at detailed aspects of short-term
memory. They have all used additive factor methodology (Sternberg, 1975)
which permits several elementary aspects of information processing in
reaction time tasks to be isolated and measured. It differentiates between
four sequential stages of short-term memory processing: initial encoding;

memory scanning; response selection and response execution.

Hilbert, Niederehe and Kahn (1976) used this procedure in their
investigation of depression and altered brain function in people over 50
years of age. People defined as depressed on the basis of their scores on
the HDRS (ten or more) were compared with controls who were not
depressed and had no signs of altered brain function. The slope of
reaction time function (a measure of the speed of memory scanning) did
not differ significantly between the depressed subjects and the controls.
However, the intercept was significantly higher in the depressed subjects,
indicating slowing of the non-scanning stages of processing (encoding,
decision processes, motor response). The same results were obtained by
Hart and Kwentus (1987) who compared elderly depressed psychiatric

patients with normal controls matched for age.
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Glass et al (1981) did not find a significant difference between the
slope of reaction time function of a group of depressed subjects
(unipolar, non-psychotic and mainly non-endogenous) and a group of
matched controls. Again, the depressed subjects were significantly slower
overall. After treatment with imipramine hydrochlorine the depressed
subjects made significantly fewer errors compared with their performance
before treatment. This suggests that previously they were maintaining

accuracy comparable with controls at the expense of speed.

Koh and VWolpert (1983) used schizophrenics, rather than subjects
without significant psychopathology, as the control group. They argue that
this is appropriate because previous studies had shown that schizo-
phrenics' short-term memory processing is comparable to that of normals.
The performance of unipolar and bipolar depressed patients was therefore
compared with that of a group of schizophrenics. All patients were free
from psychotic disturbance at the time of testing. The short-term memory
scanning of both the unipolar and bipolar subjects was as good as that
of the schizophrenics, and therefore presumably as good as that of normal
subjects. Previous studies had shown that the overall reaction time of
schizophrenics was significantly slower than that of normals: there was
no significant difference between the overall reaction times of the
schizophrenic and depressed subjects in this study, which suggests that
the depressed subjects would also be slower than normals. The chain of

inference is rather long, however.

In contrast to the above studies Brand and Jolles (1987) did find that
unipolar depressed subjects had significantly higher slopes of reaction
time function than controls who were not depressed. They compared the
performance of groups of unipolar and bipolar depressed patients with
that of anxious patients and controls who were nelther anxious or
depressed on two tests similar to those used above, which involve the
tachistoscopic presentation of stimuli, and two pen and paper tests which
were also based on the additive factor methodology. As in the previous
studies the unipolar depressed subjects were slower than controls on all
tasks. They were also significantly slower than the anxious subjects. They
also had significantly higher slopes on both of the pen and paper tasks,

and on one of the tachistoscaopic tasks. They therefore showed slower
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memory scanning than the controls. Bipolar subjects did not show the

same evidence of impairment.

These results are in conflict with those from earlier studies using
the same methodology. Brand and Jolles (1987) suggest that this may be
because they made the tasks more acceptable to depressed subjects by
reducing the number of trials in the tachistoscopically presented tasks
and by using pen and paper tests which were probably less demanding than
the usual tasks. This explanation implies that subjects will show
impairment on acceptable tasks but perform as well as controls on more
difficult ones: this seems unlikely. The issue of whether memory scanning

is impaired in depression has not, therefore, been resolved.

1.7.3 'Levels of Processing' Models of Nemory

The 'levels of processing' model (Craik and Lockhart, 1972; Craik and
Tulving, 1975) underlies some studies of memory performance in
depression. This model differs from the 'stages' framework in that it
considers memory to be a single continuum, rather than consisting of
separate, discrete stages. The type of processing carried out at the time
of acquisition determines whether or not the event will be learnt. In this
view memory fails because encoding operations are weak or inefficient,

not because of an impairment in a discrete stage of memory.

Weingartner et al (1981) examined the stategies depressed patients
used to process and organise information. In Experiment One subjects were
asked to respond either to the meaning (semantic processing) or the
sounds (acoustic processing) of words which were then recalled. The
patients were impaired on the semantic processing condition compared to
matched controls, but not on the acoustic processing condition; this
suggests that they were unable to make use of the more elaborative
encoding stategy. In Experiment Two subjects were asked to group words
and then to recall them: the words were either highly related or random.
Both the kinds of organisation imposed on information and the recall of
the more difficult (random) words were impaired in the depressed
subjects. In Experiment Three subjects processed sets of words which
differed in degree of organisation. As in Experiment Two, the depressed

patients were able to organise material efficiently when the relationships
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were obvious, but were deficient when they were not. The authors
concluded that the depressed patients 'failed to use encoding operations
that would be useful in organising input and that would then facilitate
later recall'. These results suggest that the memory deficits observed in
depressed subjects may result from processing deficits due to inefficient

subject~imposed organisation.

Silberman et al (1985) compared the performance of a group of
depressed in-patients with that of non-depressed controls on two tests
which examined the processing stategies used by subjects. In the first
subjects rated a list of words for emotionality and were then given an
immediate recall test and a delayed recognition test. The second test
looked at subjects' memories as a function of the level of organisation of
stimulus material. The depressed subjects got significantly lower scores
than the controls on the first test. This indicated that they had
processed the information shallowly, and had not made use of the emotion-
ality of the words, which would increase recall in normal subjects. The
depressed and control subjects did not differ significantly on the second
test, despite the fact that other depressed subjects had been impaired on
similar tests (Weingartner et al, 1981). The authors suggest that this
may be because the subjects in this study were being treated in a private
hospital, and therefore may have differed in severity or type from those

used in the earlier study.

The final study to look at processing stategies in depression differed
from the studies reviewed so far in that the subjects were students in
whom depressed mood was induced using the Velten mood induction
technique (Ellis, Thomas and Rodriguez, 1984). In the first experiment
subjects read sentences that varied in elaborative detail and then had to
recall a word in the sentence. Subjects who had received the depressed
mood induction did not benefit from the elaboration, which should have
resulted in deeper processing and therefore better recall. The second
experiment investigated the effects of semantic orientating instructions
on the free recall of a word list. The depressed students recalled fewer
words overall than the neutral mood group, but both groups performed
better in the semantic condition. The third experiment was based on the
finding of Tyler et al (1979) that difficult words in sentence completion

tasks were recalled better than easy words, presumably because more
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resources are allocated to process them. The results again showed that
the depressed group were impaired overall, and that unlike the controls
they did not recall more difficult words than easy ones. This study is
important in that it found impairments in learning in subjects with
induced depressed mood, rather than clinical depression. It also suggests
that such subjects may process information less efficiently than subjects

in a neutral mood.

There is, therefore, some evidence that depressed subjects process
information less efficiently than non-depressed individuals, and that this

may account for the memory deficts observed in depression.

The final group of studies to lock at the specific nature of the
impairment in depression have looked at the role of the hedonic tone of

the material to be learnt.
1.7.4 The Role of Hedonic Tone

Breslow, Kocsis and Belkin (1981) asked depressed patients and
matched controls to read a short story which consisted of ten positive,
ten negative and six neutral themes and then to recall it afterwards. The
recall of the passage correlated highly (r=.75) with recall of the WMS
prose passage which was administered to the same subjects and shown to
be recalled significantly less well by the depressed subjects (Breslow,
Kaoceis and Belkin, 1980). In this case there was again an overall deficit,
but there were no significant differences between the groups in the
recall of the negative or neutral themes. In contrast there was a highly
significant difference in the number of positive themes recalled, and the
overall difference between the groups disappeared when this was

controlled for.

The authors suggest that these results show that the affective tone of
material is an important organising principle for memory in depressed
patients. Alternatively they suggest that the depressed subjects may be
able to recall the positive themes but do not report them because from
their perspective they seem so unimportant as not to be worth reporting.
The same subjects were significantly impaired on the WMS (Breslow, Kocsis

and Belkin, 1980) and it is difficult to see how this could be accounted






these schemata lie dormant between episodes of depression (see Johnson

and Magaro (1987) for a review).

This theory has generated a considerable body of research into the
effects of depression on the recall of material of different hedonic
tones, (This is summarised here and is reviewed in more detail in Blaney
(1986) and Johnson and Magaro (1987)). A number of studies have shown
that depressed people, both those diagnosed as having clinical depression
and those in a depressed mood, tend to selectively recall negative stimuli
and events. For instance Nelson and Craighead (1977) found that depressed
students (as identified by the BDI) recalled less positive feedback and
more negative feedback than non-depressed subjects, while Gotlib (1981)
found that clinically depressed patients incorrectly recalled having self-
administered more punishers and fewer reinforcers than normal control
subjects. Derry and Kuiper (1981) asked unipolar depressed patients, non-
depressed psychiatric patients and normal controls to rate depressed and
non-depressed content adjectives on a number of dimensions, and then to
recall them. Depressed subjects showed superior recall for depressed
content words while both control groups recalled more non-depressed

content words than the depressed group.

A number of other studies have also demonstrated that congruence
between mood state and the emotional tone of material to be remembered
increases the probability of recall. For instance Teasdale and Russell
(1983) found that induced mood at the time of recall differentially
affected memory for previously presented negative and positive trait
words: more positive words were recalled in a good mood than in a
negative mood, while more negative words were recalled in the negative
mood than in the positive mood. Similar results have been obtained from
other studies (Teasdale and Fogarty, 1979; Fogarty and Hemsley, 1983;
Clark and Teasdale, 1982).

Blaney (1986) summarised the available evidence and concluded that
two basic phenomena underlie these effects of depression and depressed
mood on memory. These are state dependent memory and mood congruence.
The former asserts that what one remembers in a given mood is determined
in part by what was learnt when previously in that mood: the emotional

tone of the material to be learnt is not important. In contrast, mood
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congruence states that material congruent with the present mood is most
likely to be learned or recalled: the mood at the time the material was
learned is not important. The Network theory (Bower, 1981) underlies both
phenomena. This suggests that each emotion has a node in memory which is
linked to other aspects of the emotion. The activation of the node
spreads activation throughout the memory structures to which it is
connected, spreading subthreshold activation. This means that when the
node for depression is activated negative memories will also be activated

and will therefore be more accessible and more likely to be recalled.

Research on the effects of depression on the recall of emotionally-
toned material has, on the whole, been carried out by different
researchers to those interested in the more general deficit in depression.
There has, therefore, been little attempt to explain the general deficit in
terms of theories put forward to account for the effects of the emotional
tone of material on recall, and vice versa. One possibility is that
negative material, but not positive and neutral material, is protected
from the general memory deficit because of mood congruence and the
operation of depressive schemata, which select material consistent with a
negative perspective. However, the recall of neutral material is not
always impaired in the studies which find impaired recall of positive
themes (Teasdale and Russell, 1983; Breslow, Kocsis and Belkin, 1981) and
the recall of negative material is similarly not always enhanced when the
recall of positive material is diminished (Breslow, Kocsis and Belkin,
1981)>. The hypothesis that the recall of positive and neutral themes is
affected by the same factors as those responsible for the general memory
deficit while negative themes are protected cannot, therefore, explain all
the relevant data. Equally, it is difficult to see how state-dependent
learning and mood congruence can explain all the results from studies of
the general deficit in depression. These studies usually involve the
acquistion and recall of material in the same session and therefore
presumably in the same mood state: if state-dependent learning was
operating it should therefore enhance the recall of all material learned
in that session and would therefore make memory deficit less likely,
rather than explain why one is found. Mood congruence helps to explain
why some material is more accessible in depression, but does little to
explain why most material is learnt less well than usual and is less

accessible.
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There is therefore some difficulty in combining the results of
research on general memory deficits in depression with those from
research on the effects of the emotional tone of material on memory in
depression. Nevertheless it can be concluded that there is considerable
evidence that the amount of memory impairment shown by depressed
subjects will depend on the emotional characteristics of the material to

be remembered.

1.7.5 Summary

Several different models of memory have been used to direct research
into the nature of memory deficits in depression. On the whole, studies
based on the 'stages' models of information-processing have shown that
registration and short-term memory are impaired in depression, but that
once information has been learned depressed subjects do not forget it any
faster than other subjects. Studies investigating detailed aspects of
short-term memory have, in all but one case, shown that memory scanning
was intact but that the overall reaction times were significantly longer,
presumably due to deficits in encoding, decision- making or motor
response. The results of studies investigating the strategies used to
process information in depression suggest that depressed subjects fail to
use encoding stategies that would facilitate later recall. Finally, there
is evidence that the extent of impairment found in depression will vary

according to the emotional tone of the material to be remembered.

1.8 CAUSES OF MENORY IMPAIRNENT IN DEPRESSION

In his review of psychological deficits in depression Miller (1975)
noted that three basis hypotheses had been proposed to explain the
observed deficits. The first of these was 'Reduced Motivation‘. This
states that depressed subjects are simply not motivated to do well on
tasks, or, alternatively, that they are motivated but are unable to
sustain any prolonged motivation. The second hypothesis was 'Cognitive
Interference', which postulated that deficits are the consequence of
distracting thoughts, worries and poor self-esteem which compete for the
depressed person's attention and therefore disrupt his/her performance on

a variety of different tasks. The final hypothesis combined both
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deficit in depression is quite generalised and is best conceptualised as

a result of decreased arousal or activation.

Hart et al (1987a) concluded that depressed patients needed longer
than controls to reach the same level of learning because of attentional
and motivational detficiencies. They drew similar conclusions from their
study looking at the performance of depressed subjects on a selective
reminding procedure (Hart et al, 1987c). This showed that tasks requiring
more effort for completion were impaired in depression. They also
attributed their finding that elderly depressed patients showed psycho-
motor slowing on the Sternberg short-term memory scanning procedure to

motivational detficiencies (Hart and Kwentus, 1987).

Glass et al (1981) found that depressed patients and controls did
not differ in speed of memory scanning, a tapping speed test, and a
simple reaction time test. However, the depressed group had significantly
longer overall reaction times on the short-term memory test. Since they
did not differ on the psychomotor tasks, the authors argued that this
could not be due to simple motor slowing or reduced attention, but
instead was due to the memory task being more complex: impairments would
be found on any sufficiently complex task, presumably because such tasks

demand more motivation and effort to complete than simpler tasks.

Several studies have locked at whether depressed subjects are more
impaired on tasks presumed to require more motivation and effort. Calev
and Erwin (1985) compared the performance of hospitalised depressed
patients and controls who were not depressed on a recognition test and a
recall test comparable in level of difficulty. Depressed patients were
impaired overall, and performed better on the recognition items than the
recall, in contrast to the controls who performed alike on both tasks.
The authors suggest that this may be because the depresced patients
found the recognition task easier because the words were provided for
them and therefore it required less effort to complete.

As reviewed above, Veingarner et al (1981) found that depressed
patients failed to use encoding operations that would be useful in
reorganising input and would facilitate later recall, presumably because

to do so required more effort than they could exert, but that they were
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intentional and unintentional learning: the former was included as a
measure of effortful processing, and the latter as a measure of automatic
processing. The depressed subjects differed significantly from the
controls on both effortful tasks, but not on the automatic tasks. The
authors concluded that these results supported the view that depressed

individuals are impaired on tasks that require effort.

Hart et al (1987c) also investigated effortful and automatic
processing in depressed patients. Like Roy-Byrne et al (1986) they found
that a task which required effort was impaired in depressed patients
compared to non-depressed controls, but there was no difference on an
incidental learning test. Hasher and Zacks (1979) found no difference
between depressed students chosen on the basis of their BDI scores and
nondepressed controls on the judgment of how often various pictures were
presented over eight trials: this was presumed to reflect automatic
processing. In an associated study using similar subjects, they found that
the depressed students were impaired on a task presumed to demand

effortful processing (Hasher and Zacks, 1979).

Some researchers suggest that depressed patients can overcome their
lack of motivation if they are given sufficient encouragement (e.g
Friedman, 1964; Stromgren, 1977) and that it is not that they are unable
to make the effort necessary to complete difficult tasks, but that they
are unwilling to do so. In contrast, other researchers postulate that
there are cognitive, neurochemical or other physiological changes in
depression which mean that depressed people have reduced levels of
motivation and arousal, or reduced attentional capacity, and are unable to
sustain effort even if they try. As already noted, Hasher and Zacks
(1979) suggested that attentional capacity (which they believed to be
synonymous with effort) was reduced in depression and therefore
depressed subjects could not exert more effort if they wanted to. This
hypothesis has yet to be confirmed. Others have suggested that the
inability to sustain effort is due to changes in motivation and arousal
which are mediated by the catecholaminergic systems (Weingartner et al,
1981; Coben et al, 1982; Hart et al, 1987b; Roy-Byrne et al, 1986). Further
research is needed to clarify this issue. It has also been suggested that
changes in balance between the cerebral hemispheres are responsible for

the link between effortful processing and memory failure (Weingartner and
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10: this was due to a conservative response style whereby they needed a
lot of information to confirm previous information before they would

respond.

Not all studies have found evidence of a conservative response style
in depression. Hilbert, Niederehe and Kahn (1976) undertook a signal
detection analysis of accuracy data derived from a Sternberg short-term
memory procedure given to elderly depressed and non-depressed subjects.
They found that both the highest memory efficiency and the strictest
criterion level were found in the control subjects who were not depressed,
rather than in the depressed group. Wolfe et al (1987) found that
unipolar depressed patients made more false positive responses and fewer
false negative responses than non-depressed controls on the recognition
section of the Rey Auditory Verbal Learning Test: the reverse would be
expected if the depressed subjects had a more conservative response
style. Calev and Erwin (1985) checked the number of false positive
answers given on a recognition memory task by depressed in-patients and
matched controls in order to rule out the possibility of response bias:

there was no significant difference between the two groups.

Vatts, Morris and MacLeod (1987) gave verbal recognition memory
tests to a group of predominantly endogenous depressed patients and
controls matched for age, educational level and verbal intelligence. The
depressed subjects had significantly lower d' scores, showing a strong
effect of depression on recognition memory. There was no difference in B
scores between the two groups, indicating that the depressed patients did
not have a more conservative response style. Half the subjects had been
asked to vocalise words as they were presented in order to ensure some
encoding: the results showed that depressed patients gave more false
positive responses than controls in this condition, but fewer than the
controls in the non-vocalisation condition. The authors speculate that
this may have been because the former condition required additional
processing and it suggests that procedural variables determine whether
depressed subjects will make more or less false positive errors than
controls; the authors note that this makes it extremely difficult to

demonstrate a clear effect of depression on 8.
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Dunbar and Lishman (1984) have demonstrated that both 'pure memory'
and the response criteria of the depressed subject will vary according to
the hedonic tone of the material. There was no overall difference in
recognition rates on a verbal recognition task, but depressed and non-
depressed subjects did differ in the type of material they could
recognise with ease. Depressed in-patients had lower d' scores for
positive words and higher d' scores for negative words than non-
depressed controls. There was no difference between the groups for
neutral words, suggesting that 'pure memory' was not affected by
depression. Depressed subjects had higher B scores for positive and
neutral words, indicating a conservative response criteria. The authors
concluded that there was evidence for high B scores in depression, but it
was not a universal effect and varied with, amongst other things, the

emotional tone of the material being handled.

In summary, there is conflicting evidence regarding response criteria
in depression. Miller and Lewis (1977) reported evidence that elderly
depressed patients had conservative response criteria. Although this
study was criticised by VWatts et al (1987) for using geometric material
which may be less sensitive to the memory impairment in depression than
verbal stimuli, its conclusions have been supported by the findings of
Dobson and Dobson (1981) from an investigation of problem solving. Other
studies, however, have not supported these conclusions. They have either
not found an effect of depression on the likelihood of subjects making
false positive errors or having high B levels, or have found that the
response criteria and pure memory processes both vary according to the
type of material being processed. The issue of whether memory
impairments in depression are artifacts resulting from conservative

response criteria has not therefore been resolved.

1.8.3 Psychomotor Retardation

It is generally accepted that many depressed individuals experience
some degree of psychomotor retardation (reviewed by Miller, 1975), and
that this is particularly true of those with endogenous depression
(Nelson and Charney, 1981). It is possible that the impairments shown by

depressed people on memory tests are a consequence of their slower
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thought processes or motor response, rather than an impairment in memory

itself.

According to Veckowicz et al (1972) psychomotor retardation may
result from physiological mechanisms such as a 'central inhibitory state’,
or from complex cognitive and motivational mechanisms such as lack of
interest, inattention, anxiety or intrusive thoughts. Psychomotor
retardation should perhaps be seen as a mechanism by which reduced
motivation and/or intrusive thoughts produce impairment, rather than a

cause 0of impairment in its own right.

Several studies have found that depressed patients showed
psychomotor slowing on a variety of cognitive tests. Weckowicz et al
(1972) gave tests of intellectual functioning and speed of performance to
depressed in-patients, and to normal controls matched for social-economic
background. The depressed subjects performed significantly slower than
controls of comparable ages on the majority of the tests. They concluded
that as the retardation was probably due to cognitive and motivational
mechanisms depressed people might be able to perform as well as controls

if given sufficient encouragement.

Caine (1981) gave depressed in-patients a detailed neuropsychological
screening test, and found that, amongst other things, they were impaired
an tests of motor processing speed. Rush et al (1983) also used
standardised neuropsychological tests: endogenous depressed patients were
significantly impaired on a test of psychomotor retardation but non-
endogenous depressed patients were not. Rosen and Fox (1986) found that
depressed patients had significantly slower response times than normal
controls on a serial sevens test, even when demographic variables such as
age, sex and educational levels were controlled for. Depressed patients
have also been found to perform significantly slower than normal controls
on the Digit Symbols test from the WAIS (Hart et al, 1987b). Several
studies have shown that they have a slower overall response rate on a
Sternberg's short-term memory scanning procedure, without a concomitant
slowing in speed of memory scanning: this reflects slowing in initial
encoding, decision making or time to respond (Glass et al, 1981; Hart and

Kwentus, 1987; Hilbert, Niederehe and Kahn, 1976; Koh and Wolpert, 1985).

50



Abrams and Taylor (1987) administered a variety of neuro-
psychological tasks to depressed in-patients and normal controls. They
found that performance speed, as assessed by reaction times, accounted
for a significant proportion of the poor performance of depressed
patients on these tasks. However, the depressed patients were still
significantly impaired compared to controls when the effects of
retardation were controlled for. This indicated that although psychaomotor
retardation contributed to impairment in these subjects, it was not the

only cause.

In summary, depressed patients have been shown to respond more
slowly than control subjects who were not depressed on a variety of
cognitive tests. Psychomotor retardation was clearly related to poor
performance on a battery of neuropsychological tests (Abrams and Taylor,
1987) but did not completely explain the difference found between
depressed and control subjects; other factors were also affecting
performance. Retardation may be due to reduced levels of motivation, or to
other symptoms of depression such as intrusive thoughts, which
themselves have been shown to affect memory performance (Sections 1.8.1
and 1.8.4). It is perhaps most appropriate, therefore, to view retardation
as a means by which other factors such as reduced motivation exert their

influence on memory pertformance.

1.8.4 Cognitive Interference

Early research on memory in depression (Cronholm and Ottosson, 1961)
suggested that impairment was a result of constant interference from
depressive thoughts and a reduced ability to concentrate. Sternberg and
Jarvik (1976) also hypothesised that depressed patients were subject to
constant interference from ruminative depressive thoughts and that this,
together with reduced motivation, accounted for the impairments they had

detected.

There has been virtually no research on the role of cognitive
interference in causing memory impairment in depression. It has been
speculated that such interference lies behind the supposed reduction in
attentional capacity in depression (Hasher and Zacks, 1979; Ellis et al,
1985) but this possibility has not been investigated and, as indicated
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above (Section 1.8.1) it is not clear that attentional capacity is reduced

in depression.

Watts and his colleagues have looked directly at the link between
intrusive thoughts, concentration and memory (Watts and Sharrock, 1985;
Vatts, MacLeod and Morris, 1988). In their first study, depressed in-
patients were interviewed about their experience of concentration
problems and then asked to read a short passage and to indicate each
time they lost their concentration. This was usually due to mind-
wandering. Concentration lapses on this task were found to be signif-
icantly correlated with both free and cued recall (r=-0.37 and -0.34

respectively).

In their second study they explored the distinction between different
kinds of lapses of concentration in depressed patients and found that
patients distinguished between 'mind-wandering' and 'blanking' (where the
nmind goes blank). As in the earlier study mind-wandering was the most
common lapse reported by depressed patients, and the proportion of such
lapses on a reading task was found to correlate significantly with the

reports of the frequency of mind-wandering in everyday life.

The two types of concentration problems had different task per-
formance correlates. Reports of mind-wandering, but not of blanking, were
found to be significantly correlated with poor prose passage recall, while
blanking, but not mind-wandering, was related to slow planning times on
the 'Tower of London' task. The authors suggest that this indicates that
not all performance deficits in depression can be attributed to

interference from competing thoughts.

The authors applied Shallice's model of the regulation of attention to
this data (Shallice, 1978). According to Watts, MacLeod and Morris (1988)
this model assumes that many cognitive processes can be performed with-
out conscious attention but are done more efficiently with it. At any one
time there are a number of processing structures associated with
particular tasks (‘action systems') competing for dominance; the one that
is dominant receives conscious attention. Watts, Macleod and Morris
(1988) suggest that mind-wandering can be seen as a loss of dominance of

the action system concerned with the task in hand in favour of another
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action system. This may be because no one action system is dominant,
perhaps because depressed patients lack motivation and do not give
adequate priority to tasks of low personal importance; the associated
action systems therefore do not retain their dominance. This suggests
that intrusive thoughts are able to obtain dominance in the attentional
system because of a lack of motivation and therefore links the 'intrusive

thoughts' and 'motivational' explanations of impairment in depression.

Shallice also postulated the existence of the Supervisory Attentional
System (Norman and Shallice, 1986) which is hypothesised to be a super-
ordinary planning system which gives assistance to action systems which
need help to maintain dominance. It does this partly by inhibiting
competing action systems. Vatts, MacLeod and Morris (1988) suggest that
this inhibitory action may in some cases become generalised and that
this would give rise to the phenomenon of 'blanking’'. They speculate that
this may be particularly likely to happen on effortful tasks and that if
this is the case then findings that depressed patients tend to adopt
processing strategies which demand little effort (Weingartner and
Silberman, 1982) may in part be because this is an adaptive stategy
which avoids the generalised inhibition that might result from cognitive

effort.

This research by Vatts, Macleod and Morris (1988) is concerned
primarily with concentration rather than with intrusive thoughts; it has
already shown that not all lapses in concentration are caused by
interference from such thoughts. There seems to have been no other
research on concentration and cognitive interference in depressed
subjects; it therefore remains a possibility that cognitive interference
is a cause of memory deficits in depression, even if, as Vatts, MacLeod

and Morris (1988) suggest, it cannot explain all types of deficit.

1.8.5 Lateralised Hemispheric Dysfunction

Weingartner and Silberman (1982) suggested that depressed people are
frequently impaired on tasks requiring effortful processing because there
are changes in the usual balance between the cerebral hemispheres. They
argue that there is evidence to support characterization of left

hemisphere cognitive style as detailed, serial or intentional, and that of
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the right as holistic, parallel and incidental: they speculate that the
deficits in effortful processing found in depressed subjects may

represent a decrement in left hemisphere function,

This speculation is based on two bodies of data, both of which are
reviewed elsewhere (Wexler, 1980; Fromm-Auch, 1983) and will not be
reviewed in detail here. The first of these links the left hemisphere with
the mediation of positive affective states, and the right with negative
affective states. This is based upon diverse experimental sources, such as
studies of lateral eye movements, electroencephalographic studies, animal
studies and studies of patients with unilateral brain lesions. The
hypothesis that depression may be a manifestation of right hemisphere
activity is not firmly established and the evidence as yet is preliminary
(Fromm-Auch, 1983). The second body of data concerns shifts in
hemispheric function as a result of depression. Wexler (1980) concluded
that the initial results from studies of laterality produced a picture
that was very confused, presumably due to the large number of different
experimental measures and designs: these included dichotic listening and
galvanic skin response in addition to those listed above. Some studies
had found evidence for right hemispheric dysfunction, some for left
hemispheric dysfunction, and others for a shift away from left hemisphere

towards right hemisphere function.

The results of more recent studies which have used neuropsychological
tests designed to locate lesions to right, left or both hemispheres, or
other psychological tests, are equally confused. Some have concluded that
there is evidence of right hemisphere dysfunction (Fromm-Auch, 1983,
Abrams and Taylor, 1987; Taylor and Abrams, 1987), whilst others have
found no evidence to support this (Taylor, Greenspan and Abrams, 1979;
Calev et al, 1986; Sapin et al, 1987). It has also been suggested that
processing normally carried out in the left hemisphere is shifted to the
right (Silberman et al, 1983) and that there is evidence for bilateral
dysfunction (Taylor and Abrams, 1983). Veingartner and Silberman (1982)
concluded that 'a great deal more data need to be collected before the
presence of laterality changes in depression are firmly established' and

this remains the case.
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In summrmary, the evidence for lateralised hemisphere dysfunction in
depression is limited. It does, however, raise the possibility that
changes in cerebral function are underlie at least some of the impairment

in memory performance observed in depression.

1.9 THE SPECIFICITY OF MENORY IMPAIRMENT IN DEPRESSION

There has been some interest in whether there is a pattern of memary
impairment which is specific to depression and which, therefore, can be
used to differentiate between patients suffering from depression and

those with other psychiatric conditions.

The question of how to differentiate patients suffering from
depression from those suffering from dementia has received particular
attention. This is because cognitive impairment in depression can be so
severe that it can be difficult to distinguish it from impairment due to
dementia, particularly in elderly patients (Albert, 1984; Klerman and
Davidson, 1984). The fact that early-stage dementia patients are likely to
be depressed in response to their self-perceived impairments compounds
the difficulties involved in reaching an appropriate differential
diagnosis (Feinberg and Goodman, 1984). The implications of misdiagnosing
a patient as demented rather than depressed can be severe as the former
is a progressive incurable condition while the latter is treatable and the
assoclated cognitive impairment is reversible. Much attention has,

therefore, been directed to the syndrome of ‘pseudodementia’.

1.9.1 'Pseudodementia’

In his comprehensive study of this syndrome Wells (1979) defined
patients suffering from pseudodementia as patients showing classic signs
of dementia (impairment of orientation, memory, judgment and intellectual
functions such as comprehension, calculation and knowledge) but in whom
cognitive dysfunction eventually disappears after resolution of the
underlying psychiatric disorder. As Vells (1979) points out depression is
not the only psychiatric condition associated with 'pseudodementia': four
of his sample of pseudodemented patients had diagnoses other than
depression, notably conversion reactions and schizophrenia. However,

pseudodementia is particularly associated with depression
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all three, while depressed patients would only be impaired on tests of
effortful processing. Less is known, however, about whether there is a
pattern of cognitive functioning which is unique to depression and not

shown by other psychiatric conditions.

1.9.2 Memory Impairments in Depression Compared to Those Found in Other
Psychiatric Conditions

Miller (1975) concluded that his extensive review o0f psychological
functioning in depression had found little evidence for impairments in
functioning that were unique to depression: their performance on
cognitive, motor and perceptual tasks tended to be either better or
similar to the impaired performance of schizophrenics on such tasks.

There has been little work in this area since that time.

In one of the few studies comparing schizophrenic and depressed
patients, Taylor and Abrams (1883) used a battery of neuropsychological
tests to differentiate between dominant and non-dominant hemispheric
impairment. The results showed that schizophrenics had significantly more
dominant hemisphere and global impairment than depressed patients, but
that the two groups did not differ in the incidence of non-dominant
errors. Similar results were obtained by Taylor and Abrams (1987), who
found that only a subgroup of schizophrenics had dominant hemisphere
impairment in addition to non-dominant impairment. Thus, it is difficult
to reliably differentiate between depressed and schizophrenic patients on
the basis of the pattern of deficit on tests of hemispheric function. The
same conclusion was reached in an earlier study (Taylor, Greenspan and
Abrams, 1979). Frame and Oltmanns (1982) also failed to find memory
deficits in depressed patients which were not also shown by
schizophrenic patients. Koh and Wolpert (1983) found no significant
differences bhetween the performance of unipolar and bipolar depressed
patients and schizophrenics on the Sternberg short-term memory scanning
procedure while Cutting (1979) found that there were no significant
differences between acute schizophrenics and depressed patients on tests
of verbal learning and pattern recognition memory, but that chronic

schizophrenics were significantly more impaired on all tests.
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There has been virtually no research on how the memory impairments
found in depressed patients differ from those shown by anxious patients:
the exception is a recent paper (Brands and Jolles, 1987) which compared
the performance of depressed and anxious patients on the Sternberg
short~term memory scanning procedure: depressed patients had
significantly slower overall reaction times, and showed slower memory

scanning on one task.

In summary, there is no conclusive evidence for deficits that are
unique to depression and not also shown by schizophrenic patients. There
is very little research comparing depressed patients with patients with
anxiety disorders: the available evidence suggests that anxious patients
may show less psychomotor retardation and be less impaired on short-term

memory tasks.
193 Memory Impairments in Sub-Types of Depression

Miller (1975) reviewed the evidence for different patterns of memory
impairment in different sub-types of depression. He concluded that ‘one of
the most striking findings to emerge from the review is that there are
so few differences in the deficits manifested by different sub-types of
depressives. In fact, the differences that have been found generally have

been differences in the degree of impairment exhibited, rather than in

the type of impairment’.

Few studies since this review have compared sub-types of depressed
subjects. As indicated above, Koh and Wolpert (1983) did not find any
significant differences between unipolar and bipolar depressed patients
on measures o0f short-term memory scanning and overall reaction time:
neither group had any acute psychotic disturbance at the time of testing.
Brand and Jolles (1987) used similar memory tests and found that while
unipolar patients were both slower overall and had short-term memory
impairments compared to non-depressed controls, bipolar patients were not
impaired. Robertson and Taylor (1985) found that unipolar depressed
prisoners were significantly more impaired on a battery of memory tests
than bipolar prisoners who were predominantly in the manic phase of
their illness: there were no significant differences between unipolar

psychotic and unipolar reactive depressed prisoners. Calev et al (1986)






1.9.4 Summary

In summary, although different patterns of memory impairment have
been identifed in depressed patients and those with dementia, there is
little information on how the memory performance of depressed patients
differs from that shown by other psychiatric groups, or if and how sub-
types of depression differ. The conclusions reached by Miller in 1975
still stand: there is no evidence for impairments which are specific to
depression and not shown by other psychiatric groups, notably schizo-
phrenics; and there is little evidence for differences between sub-types
of depression which cannot be explained by differences in severity of

depression.

1.10 SUMMARY OF LITERATURE ON MEMORY IN DEPRESSION

This review of memory in depression has shown that there is
considerable evidence that depressed people are impaired on a variety of
memory tasks, and that these impairments abate as the depression remits.
There is some conflicting evidence which may be related to the type of

depressed subjects used.

The majority of studies have used depressed psychiatric in-patients:
in each case the depressed subjects were significantly impaired, and/or
showed evidence of improvement in memory performance as they recovered
from the depression (Sections 1.4 and 1.6). Only two out of six studies
using depressed psychiatric out-patients, and three out of five using
medical and geriatric in-patients, have found evidence of significant
impairment. This suggests that memory impairment is most prevalent in
depressed individuals who are having in-patient care, and may not be

found in less severely ill depressed patients.

The issue of what types of depressed individuals show impairment has
not, however, been resolved: for instance two studies (Ellis, Thomas and
Rodriguez, 1984; Ellis et al, 1985) have found that students subjected to
a depressed mood induction procedure were significantly impaired on
verbal memory tests. As already noted (Section 1.4) it is difficult to see
why these subjects were impaired while out-patients and medical patients

with clinically significant levels of depression have not been. This may



be due to tighter experimental control in the former studies, or to
differences in the type of memory test used. It is clear that more
research is needed to investigate which depressed people will have memory

impairments.

There is some evidence that the severity of memory impairment is
related to the severity of depression (Section 1.5). However again there
is conflicting evidence: only seven out of eighteen studies reporting a
relationship between the severity of depression and performance found
that the two were significantly related. This is surprising given the
evidence that memory improves as depression abates, and the suggestion
that more severely 1ill depressed patients, as assessed by the need for
in-patient care, are most likely to have impaired memories. Reasons for
the failure to find consistent results in this area have already been
discussed (Section 1.5) and again it is clear that mare research is

needed to clarify this issue.

Turning to the characteristics of memory impairment in depression,
there is evidence that while learning is impaired, forgetting or
consolidation are not affected; that short-term memory scanning is intact
but there are impairments in the encoding, decision-making or motor
response stages of short-term memory; and that depressed subjects
process information in inefficient ways, unless structure and organisation
are clearly provided (Section 1.7). The extent of impairment will be
affected by the hedonic tone of the material to be remembered. It has
been shown that depressed subjects are particularly impaired on tasks
requiring effortful processing, and therefore may show impairments on any

memory task provided it is sufficiently complex and requires sufficient

effort.

Related to this, there is some evidence suggesting that memory
deficits in depression are caused by reduced motivation, arousal or
attention: one way in which reduced motivation may affect performance is
by causing psychomotor retardation (Section 1.8). Some studies have
suggested that depressed subjects may not have impaired memories at all,
but instead have conservative response criteria which mean that they do
not respond even when they know an answer: other studies have not,

however, supported this conclusion and the role of response selection in



the aetiology of memory deficits in depression remains unproven. lhe
possibility that interference from intrusive thoughts reduces pertormance
in depression has attracted very little research, although it was
suggested as a cause of impairment by early researchers in the field. The
final hypothesis put forward to account for impairment in depression is
that it is caused by changes in laterality between the cerebral

hemispheres: there is little conclusive evidence to support this.

Although it has been shown to be possible to differentiate between
depression and dementia on the basis of the pattern of memory peri-
ormance, there is little evidence for memory deficits which are specific
to depression, or to a particular depressive sub-type. Miller suggested in
1975 that the extent of impairment shown was more related to the
severity of the psychiatric illness than to the diagnostic group or sub-
type of depression: there has been little progress in this area since

then and the limited available evidence supports this suggestion.

In summary, it is clear that there are still many unanswered
questions about the nature, aetiology and specificity of memory
impairments in depression. In addition all the reviewed studies have been
concerned with memory performance on experimental memory tests: there is
no information on how this relates to the memory performance of

depressed individuals in everyday life.

1.11 OUTLINE OF THESIS

As indicated above (Section 1.1) this thesis is concerned with three
aspects of memory in unipolar clinically depressed subjects: their
performance on laboratory memory tests; their reports of memory problems
in everyday life and the relationship of these reports to performance on
the laboratory tests; and the memory performance of depressed patients in

an important everyday situation. It addresses the following questions:

1> Are clinically depressed psychiatric patients significantly impaired
on a battery of memory tests compared to controls who are not

depressed?

o
w



2)

3)

4)

5)

Do depressed psychiatric patients show the same pattern of memory
impairment as anxious psychiatric patients, and do the two sub-types

of depressed patient differ significantly from each other?

Is the severity of memory impairment related to the severity of
depressed mood, to the severity of the frequently concomitant

anxiety, or to neither?

Is there a significant relationship between the severity of
impairment on the test battery, and the extent of memory problems

reported by the subject in everyday life?

Do depressed subjects show significant memory impairments in an

important everyday situation - the general practice consultation.?

The subjects and methods used in this thesis are described in detail in

Chapters Two and Three.
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2.1 INTRODUCTION

Chapters Four to Seven of this thesis investigate the performance of
depressed patients on a battery of laboratory memory tests, their reports
of memory problems in their daily lives, and the relationship between the
two. The data are derived from a battery of memory tests which was given
to three groups of subjects: a group of non-psychotic depressed patients;
an anxious (but non-depressed) group; and controls who were neither
depressed or anxious. As the battery of tests, the experimental procedure
and the subjects used are common to these chapters they are introduced in
two preliminary chapters: this chapter is concerned with the memory tests
used and the procedure; the next, Chapter Three, describes the subjects

used.

2.2 NATERIALS

2.2.1 Nemory Test Battery.

This comprised tests of registration and immediate memory, retention
and forgetting, and retrieval. Memory for several different types of
material was tested, including pictures (Picture Recognition test),
numbers (Digit Span Forwards and Backwards), words (Free Recall test and
Serial Learning test), and prose (Prose Passage Recall). The tests used
are listed in Table 2.1, which also shows the type of material, the mode

of recall, and the aspect of memory tested in each case.

Table 2.1(a) categorises the tests included in this test battery by
type of material used and type of recall measured, while Table 2.1(b>
indicates both the aspects of memory tested in this battery and those
aspects which were not tested. These show that recognition was only
tested using non-verbal material (Picture Recognition test) while cued
and free recall were only tested using verbal material (words; Free Recall
test, Serial Learning test and Paired Associate Learning). It will
therefore be difficult to draw conclusions about the effects of depression
on retrieval from this battery. If depressed patients are impaired on the
free recall tests but not on the recognition test this may reflect a
retrieval problem or may indicate that depressed patients have better

memory for non-verbal than verbal memory. In order to explore the effects
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of depression on retrieval the same type of material needs to be included
in the free recall, cued recall and recognition tests: for instance Watts
and Sharrock (1987) report a study in which memory for a prose passage
was tested using all three types of recall. Ideally tests also need to be
matched for difficulty in order to ensure that differences in performance
on these tests are due to the type of recall rather than to the level of
difficulty of the task (Calev and Erwin, 1985). The tests included in this
test battery were not matched for difficulty nor did they test memory for
the same type of material with all three types of recall. It will
therefore be difficult to draw firm conclusions about the effects of
depression on retrieval as different levels of impairment on the free
recall, cued recall and recognition tests may reflect differences in type
of material used or task difficulty rather than a differential effect of

depression on different types of recall

As non-verbal and verbal memory were tested using different types of
recall it will be difficult to draw conclusions from this battery about
the relative effects of depression on verbal and non-verbal memory.
Different methods were also used to look at the extent of forgetting of
verbal and non-verbal memory: the verbal task (Serial Learning) was
presented several times before a final trial on which recall was tested
without the prior presentation of the target words while, in contrast, the
target pictures for the Picture Recognition test were presented once only
and then the rate of forgetting measured over several trials. Comparisons
of the proportion of verbal and non-verbal material forgotten during the

course of the testing session will therefore be difficult to interpret.

This memory test battery will not, therefore, provide conclusive
information on whether depressed subjects have a retrieval deficit, or
whether they have a differential deficit for verbal rather than non-
verbal naterial (or vice versa). It will, however, show whether depressed
and anxious subjects have difficulty learning new material and/or in
retaining that information in memory. It will also indicate whether the
learning deficit is most evident on unconnected words or on a structured

prose passage.
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TYPE OF RECALL NEASURED

TYPE OF TYPE OF RECALL
MATERIJAL FREE RECALL CUED RECALL RECOGNTITION

Vords Yes (Free Yes (Paired No
Recall, Associate)
Serial
Learning)

Prose Yes (Prose Yo ¥No
Passage
recall)

Pictures Yo Yo Yes (Picture

Recognition)

— . s s i S s, s A, e S Ao, it P S ———— . o 4 e e S e e i e o

TABLE 2.1(b> ASPECTS OF MEMORY MEASURED BY TEST BATTERY

TYPE OF ASPECT OF MEMORY
MATERIAL IMNEDIATE SPEED OF FORGETTING/ RETRIEVAL
LEARNING LEARNING RETENTION

Vords Yes Yes Yes Yes (cued
v free
recall)

Prose Yes Fo No No

Pictures Yes Vo Yes No

Picture Recognition test.

The materials for this were line drawings taken from the 'Charlie
Brown' cartoon strips by Schultz, as featured in 'The Observer' newspaper.
They star the character ‘Snoopy’ and therefore will subsequently be
referred to as the 'Snoopy cartoons'. They were presented on slides using

a Carousel projector set to show the slides automatically at the rate of
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one every two seconds. Forty slides were shown in an initial present-
ation; these are referred to as the target slides. Four recognition trials
followed: in each, ten of the target slides were presented intermingled
with ten distractor slides (slides not included in the original 40). The

subject's task was to say which of the slides s/he had seen before.

The subject was instructed to look carefully at the slides during the
first presentation but was not told that s/he would be asked to recognise
them later in the testing session. Before each of the recognition trials,
s/he was told that s/he was going to be shown twenty Snoopy slides, ten
of which s/he had seen previously in the initial presentation. If s/he
recognised the slide s/he was asked to put a tick beside the number of
the slide in the answer book provided. If s/he did not recognise it, s/he
was to put a cross. S/he was asked to guess if unsure, and to make a
response to each slide. The investigator called out the number of each

slide as it was shown to prevent confusion.

There were four sets of slides for the recognition trials. Each
consisted of ten distractor slides mixed with ten target slides. The
order of slides within each set was the same for each subject, and each
set was used once only. A random number list, generated on a micro-
computer, was used to determine which set of slides to use for each
recognition trial for each subject. This was to ensure that changes in
recognition scores over the four trials were not confounded with

differences in the memorability of different sets of slides.

The number of hits, misses, false positives and correct negatives was
calculated for each subject on each recognition trial. The relationships
between these scores, the status of the slide (distractor versus target)
and the subject's response (seen before/not seen before) are shown in

Table 2.2,

This recognition memory task used forced recognition so that a
signal detection analysis of the data could be carried out. This is based
on the hit rate (proportion of repeated items correctly identified) and
the false positive rate (proportion of 'new' slides said to have been seen
before). Such an analysis gives a more accurate impression of the

subject's performance than do raw scores, because subjects could score
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pertectly on this type of task by simply saying they have seen all the

slides before.

Subject's response Status of Slide

Target Slide Distractor Slide
‘Seen before'’ HIT FALSE POSITIVE
'Not seen befare' MISS CORRECT NEGATIVE

Signal detection analysis gives a measure of the subject's response
stategy (B> in addition to information about his/her ability to remember
and recognise such material (d'). An example of its use comes from the
study by Miller and Lewis (1977) referred to in Section 1.8.2. They were
testing the hypothesis that elderly depressed patients perform as badly
as demented patients on some memory tests because they adopt a
conservative response stategy, rather than because their memory is really
impaired. Their results supported this hypothesis: depressed patients and
normal controls had similar d' levels and therefore similar basic memory
capacity, but their B levels suggest that they demanded a higher level of

subjective certainty before they responded than other subjects.

d' was calculated in the present study according to the formula:
d' = ZHit-ZFA

where ZHit is the standard score of the proportion of hits achieved out
of the total possible, and ZFA is the standard score of the proportion of
false alarms (McNicol, 1972). The d' value increases as the subject's
ability to discriminate between distractor and target slides increases. B
was calculated by dividing the ordinate of the standard score of the
proportion of hits by the ordinate of the standard score of the
proportion of false alarms (McNicol, 1972). Where B is less than one, the
subject is biased towards saying that s/he has seen the slide before, and

therefore makes more false positive errors. If B is more than one, the



subject is biased towards responding that s/he has not seen the slide

before and therefore will make fewer false positive errors.

Neither d4' or 8 can be calculated when the propartion of hits or
false alarms is zero because the standard score of the proportion cannot

be calculated in this situation.

Free Recall Test

Twenty words were used in this test. They were all taken from
Thorndike and Lorge's list of ‘A' frequency words (Thorndike and Lorge,
1944) (Table 2.3). Each word was printed in black on a white slide and
shown to the subject using a Carousel projector at the rate of one every
two seconds. The subject was asked to concentrate hard on each word. Once
all 30 had been presented s/he was told to write down as many as s/he
could remember in any order. The order of the presentation of the slides
varied between subjects, according to random number lists generated on a

micro-computer.

Table 2.3 WORDS USED IN THE FREE RECALL TEST

1. Harbour 2. Address 3. Governor 4. Giant 5. Uniform

6. Witness 7. Individual 8. Match 9. Cabin 10. Temple

11. League 12, Shell 13. Lamp 14. Factory 15. Expression
16. Element 17. Bond 18. Accident 19. Vealth 20. Dawn

This test has been shown to comprise two separate components, one
suggesting a labile short-term memory component, and the other a more
stable long-term one (Atkinson and Shriffin, 1968). When recall is
immediate the last few items tend to be recalled first and best: this is
the recency effect. In addition the first few items in the list are
generally recalled well: this is the primacy effect. Together they produce

the typical U shaped serial position curve.
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This was initially taken as evidence that information is first
registered in a limited capacity short-term memory store and needs to be
rehearsed if it is to enter long-term memory (Atkinson and Shriffin,
1968). According to this view the first few items in a list are recalled
well because they are rehearsed better than later items, and are theretore
more likely to enter the long-term store. In contrast the last few items
represent the content of the short-term store and need to be recalled
immediately, or to be maintained by rehearsal. If recall is not immediate
and rehearsal is prevented the recency effect disappears but performance
on the earlier items in the list is unaffected (Postman and Philips,

1965).

Baddeley and Warrington (1970) gave amnesic patients a free recall
task comprising a list of ten words which were recalled immediately or
after a thirty second delay, during which time rehearsal was prevented by
a counting task. The patients had a normal recency effect but performed
badly after a delay. The authors concluded that these patients had very
poor long-term memory but completely unimpaired short-term memory. This
is compatible with the view that there are two distinct components of
memory. However, the view of Atkinson and Shriffin that the short-termn
store is essential for input to, and retrieval from, long-term memory is
challenged by the finding that some patients have an impaired short-term
memory but a normal long-term memory. For instance K.F, who has damage
to his left parieto-occuipital region, has been shown to have good long-
term memory but a much reduced recency effect (Warrington, Logue and

Pratt, 1971).

It is clear that the original explanation for the serial position
curve 1s not sufficient, but the evidence remains that the recency and
primacy effects are due to two different components of memory. For
instance the recency effect is very robust provided recall is immediate,
but recall of the earlier part of the list is very sensitive to factors
such as the rate of presentation (Glanzer and Cunitz, 1966) and word
frequency (Raymond, 1969). The free recall test is, therefore, useful in a
battery of memory tests because it can be used to differentiate between

these components.
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The total score of this test makes up the variable 'Free Recall -

total'. In addition the serial position curves are examined.

Serial Learning test.

A slide sequence of fifteen words was shown four times during the
testing sessions (Table 2.4). The words were chosen in the same way as
those in the Free Recall test, and were also presented at two second
intervals. They were shown in the same order to each subject and on each
trial. The subject was told that s/he would be shown fifteen slides with
one word on each. Once all fifteen had been presented, s/he was to write
down as many as s/he could remember. No mention was made at this stage
of the fact that the words would be shown again. On the second and
subsequent trials the subject was given similar instructions, except that
s/he was told that the words were the same as before and s/he should
write down all the words s/he could remember and not just the ones s/he

failed to recall on previous trials.

1. Editor 2. Operation 3. Sheet 4. Secretary 5. VWire
6. Trick 7. Handle 8. Clothing 9. Judgment 10. Flood
11. Noble 12. Diamond 13. Basket 14. Kegion 15. Plate

The first trial of this test is similiar to the free recall test and
would be expected to show the serial position curve with both the first
and last items being recalled well. The test is repeated to examine the

speed at which subjects can learn new material.
This test results in two variables: Serial Learning - immediate

recall (Trial One) and Serial Learning - speed of learning (mean on

Trials Two to Four)
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Paired Associate Learning test

This test was taken from the Vechsler Memory Scale (Wechsler, 1945).
The material was pre-recorded and presented via a cassette recorder to
eliminate variations in presentation between subjects. There were four
trials, in each of which five pairs of related words (eg up, down) and
five of unrelated words (eg crush, lark) were read at two second
intervals. Immediate recall was then tested by giving the subject the
first word of the pair. The subject was given five seconds to recall the
other word of the pair, at which point a bleep sounded on the tape. If
the subject was wrong, or did not respond in time, the recorder was
stopped so that s/he could be corrected before the next word was
presented. If s/he was right, the tape continued with the first word of
the next pair. After the ten pairs of words had been presented and
recalled, there was a ten second pause before the next trial began. Both
the pairs and the recall words were in a different random order on each

trial. The pairs of words used are given in Table 2.5.

This test was followed by other tests from the test battery and not
less than fifteen minutes later recall of the pairs was tested again, but

without each pair being presented beforehand. This was Trial Five.

Table 2.5 WORDS USED IN PAIRED ASSOCIATE TEST

—_ . et e

1. North -~ South 6. Cabbage ~Pen

2. Up ~ Down 7. Crush -Lark

3. Fruit - Apple 8. Baby -Cries
4, Rose - Flower 9. School -Grocery
5. Metal - Iron 10.0bey -Inch

Before the trial began, the subject was instructed to listen carefully
to the tape because s/he would be asked to remember the words that went
together. Examples were given to ensure that s/he understood. Between

each of the first four trials, the subject was told that s/he would hear
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the same pairs again but in a different order; again his/her task was to
remenber the words that went together. Before the fifth trial, it was
stressed that this time the pairs of words would not be presented before

recall.

In contrast to the two verbal learning tests already described this
test uses cued recall. This should benefit patients who have problems
gaining access to information which is stored in their memory. For
instance Hultsch (1975) tested memory for categorised word lists with
free and cued recall and found that the elderly benefited more from
cueing than did younger subjects. If this study finds that there is less
difference between the scores of normal controls and depressed patients
on this task than on the free recall tasks, it would suggest that the

depressed patients have a retrieval deficit.

If the depressed patients have an impaired ability to retain material
in the memory then this would be shown by the difference between scores
on the fourth and fifth trials: the difference would be higher in the
depressed than non-depressed subjects, reflecting the fact that material

has been forgotten.

This test has been used with depressed patients in previous studies
(for instance Stromgren (1977), Breslow, Kocsis and Belkin (1980),
Kopleman (1986), Siegfried, Jansen and Pahnke (1884)). It is similar to
the Inglis Paired Associate Tasks (Inglis, 1957) which have been used
extensively to assess memory impairments in elderly patients. The hard
(unrelated) pairs have been shown to differentiate particularly well
between elderly patients clinically judged to be memory impaired and
those with normal memories. They have the added advantage that perform-
ance on them is not related to 1.Q. or age (Inglis, 1959). They have been
recommended to clinicans interested in memory performance as the best

short test of a patient's capabilities (Erickson and Scott, 1977).

A version of this test was used by Sunderland, Harris and Baddeley
(1982) in a study of head-injured patients. They found that scores on the
test correlated well both with the relatives' accounts of how often
memory failures happened to the patient, and with a checklist kept by the

patient of problems experienced over a period of time. Recall after a
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delay was most strongly related; for instance a Pearson correlation
coefficient of .47 was found between it and the relatives' questionnaire.
(This was regarded as an important relationship because it is rare to
find significant correlations between reports of memory performance and
scores on memory tests. This is discussed in Chapter Seven.) They suggest
that it must assess general aspects of verbal memory that are relied on

in many everyday situations.

The first trial of this test is taken as a measure of immediate
recall (Paired Associate - immediate recall). The mean of Trials Two to
Four is used as a measure of speed of learning (Paired Associate - speed
of learning). The final variable from this test is Paired Associate -
forgetting, which is calculated by subtracting the scores from Trial Five

from the scores of Trial Four.

Prose Passage Recall

Two short prose passages were used in this test. They were taken
from the ‘logical memory' subtest of the Wechsler Memory Scale, version 2
(Wechsler, 1945). The second passage was amended slightly to make it
more suitable for British subjects and to update it: the place where a
shell exploded was changed from France to Israel, and 'schoolhouse' was
abbreviated to ‘school' (Table 2.6). Both passages were recorded on tape,
as were the instructions which asked the subject to listen carefully so

that s/he could repeat what s/he had heard.

The first passage was played and the investigator then asked the
subject to tell her everything s/he had heard, starting at the beginning.
The responses were taped. The second passage was then played to him/her.
This time s/he was not asked to recall it immediately. Instead, s/he was
told s/he would be asked about it later in the testing session. At least
fifteen minutes later the investigator returned to these passages and
asked the subject to recall as much as s/he could remember about both

passages.

The scoring system devised by Vechsler was used. Each story was

divided into 23 units, each unit expressing a detail of the story. One
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point was awarded for a unit correctly recalled, and half a point for

partial recall.

The first prose passage is recalled immediately and again after a
delay in order to investigate the forgetting of information which is
known to have been learned initially. The second passage is only recalled
after a delay. This is because the initial recall of the first passage may
rehearse it and therefore enhance its later recall. If the second passage
is recalled significantly less well than the first, it would suggest that
the results for the first passage underestimate the amount of forgetting
which is likely to occur when there is no opportunity for rehearsal. This
test therefore produces four variables: Prose Passage One - immediate
recall; Prose Passage One - delayed recall; Prose Passage One - forgetting

(immediate minus delayed recall); and Prose Passage Two - delayed recall.

Table 2.6 PROSE PASSAGES

Passage one
Dogs/ are trained/ to find/ the wounded/ in wartime/. Police dogs/ are

also trained/ to rescue/ drowning people/. Instead of running/ down to
the water/ and striking out/ they are taught/ to make/ a flying leap/ by
which they save/ many swimming strokes/ and valuable/ seconds of time/.
The European sheep dog/ makes the best/ police/ dog/.

58 words, 23 units

Passage two
Many/ school/ children/ in Northern/ Israel/ were killed/ or fatally hurt/

and others/ seriously injured/ when a shell/ wrecked/ the school/ in their
village/. The children/ were thrown/ down a hillside/ and across/ a
ravine/ a long distance/ from the school/. Only two/ children/ escaped
uninjured/.

495 words, 23 units

Memory tests which use single words can be criticised for being
artificial and having little in common with memory in everyday life:

people rarely learn lists of unconnected words. In contrast they do
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remember stories and conversations. These have a definite structure (or
schemata) which means that new information can be incorporated into an
existing framework. Prose passages are therefore included in memory test
batteries because they are more realistic than most of the tests used.
Sunderland, Harris and Baddeley (1982) found that scores on a prose
passage test correlated significantly with relatives' reports of memory
failures in head injury patients. Not surprisingly the correlations were
higher than those between scores on the more artificial Paired Associate
test and the relatives' reports (Pearson correlation coefficient =.72
(immediate recall) and .63 (delayed recall) compared with .47 (delayed
recall trial of Paired Associate test)).

The Prose Passage recall test has been used in several other studies
of memory in depression (Breslow, Kocsis and Belkin, 1980; Kopelman,

1986; McAllister et al, 1987),.

Digit Span

This test was also taken from the Wechsler Memory Scale (Wechsler,

op.cit..

A) Forwards

Four digits were read out by the investigator. The subject was asked
to repeat them in the order they were given. A different group of four
digits was then read out and again the subject was asked to repeat them.
If s/he correctly repeated the four digits on at least one of the two
trials, the investigator then read out five digits. This procedure was
then repeated to a maximum of eight digits, with two trials for each
number of digits. The subject's score was the maximum number correctly

repeated. The groups of digits used are given in Table 2.7.

The number of digits which can be correctly repeated (memory span)
was shown by Miller (1956) to be seven, plus or minus two. Memory span
has been shown to be unimpaired in patients who have suffered bilateral
damage to the temporal lobes and the hippocampus and who consequently
have grossly impaired ability to learn new things. For instance the

famous case H.M. has a normal digit span but cannot learn anything new
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(Milner, 1970). Similarly, Drachman and Arbit (1966) found that amnesics
with a damaged temporal lobe did not differ from controls in the length
of their memory span but once this was exceeded they had extreme
difficulty learning number sequences. However, the patient K.F. who has a
good long-term memory as demonstrated by normal scores on free recall
tests, has a digit span of less than three (Warrington, Logue and Pratt,
1971). These results are seen as evidence that only the short-term
component of memory is involved in this task. However, there is some
evidence that memory span for words, at least, may involve both short-
term and long-term memory (Watkins, 1977). In contrast Baddeley and
Hitch argue that memory span depends on the interaction of two
components of working memory: the articulatory loop which can store
about three items in serial order and the central executive (Baddeley and

Hitch, 1974; Baddeley, 1981b).

The digit span test is often considered to be a measure of concent-
ration. For instance Kear-Colwell (1973) factor-analysed Wechsler Memory
scale scores derived from 250 people. Three factors accounted for 72% ot
the variance., These were identified as the learning and recall of complex
novel material; attention and concentration; and orientation and
information. The tests most heavily loaded on the attention and
concentration factor were 'mental control' and the digit span tests, thus
providing evidence that these tests should be regarded as measures ot
concentration. This is consistent with the view of Baddeley and Hitch
that memory span provides a measure of the available capacity of working
memory, and consequently of the attention allocated to the task (Baddeley
and Hitch, 1974; Baddeley, 1981Db).

B) Backwards

The subject was read three digits on the first trial. S/he was asked
to repeat them but in reverse order. For example, if s/he was read "3,2,1"
s/he was expected to reply "1,2,3". Several examples were given to ensure
that the subject understood what s/he was supposed to do. The test
followed the same pattern as 'Digit Span Forward', except that there was
a maximum of seven digits. The score was the number of digits correctly

repeated,



This test is identical to Digit Span Forwards except that it involves
the manipulation of the digits. It therefore makee more demands on

concentration and working memory.

Table 2.7 DIGIT SPAN

A) Forwards B) Backwards
Score Score

6—-4-3-9 4 2-8-3 3
7-2-8~6 4 4-1-5 3
4-2-7-3-1 5 3-2-7-9 4
7-5-8-3-6 5 4-9-6-8 4
6-1-9-4-7-3 6 1-5-2-8-6 5
3-9-2-4-8-7 6 6-1-8-4-3 5
5-9-1-7-4-2-3 7 5-3-9-4-1-8 6
4-1-7-9-3-8-6 7 7-2-4-8-5-6 6
5-8-1-9-2-6-4-7 8 8-1-2-9-3-6-5 7
3-8-2-9-5-1-7-4 8 4-7-3-9-1-2-8 7

—— — ——— e —— e — — o c—

The memory test battery was concerned solely with memory for
material given during the testing session. In contrast, past public events
questionnaires were used to assess memory for events occurring in the
years before the session and, in addition, self-rating memory
questionnaires were given to see how the subjects rated their own memory

performance. These tests are described in the next two sectioms.
2.2.2 Past Public Events Questionnaires
There were two parallel forms of these questionnaires. Both contained

40 questions about events in the news between 1966-81, with five
questions about each two-year time period (Appendix A).

The questionnaires were developed by selecting several events from

each year in this period from 'The Times End of Year Reviews'. The events



chosen were those which seemed to have been the most striking and
significant at the time, regardless of later events. A questionnaire was
produced which contained 118 questions about events over the fifteen
year period. It was piloted on academic staff, students, clerical and
technical staff of the University of Durham Psychology Department.
Questions which were answered incorrectly by more than half the subjects
were eliminated. In cases where more than ten questions from a two year
period were left, the ten which were correctly answered most frequently
were selected. In two time periods (1968-1969; 1975-76), only nine

questions remained.

The remaining questions were again piloted. The subjects were from a
variety of backgrounds and a range of occupations and were not connected
with the university. As a result of the pilot several questions which
were found to be difficult were reworded or changed to cover a different
aspect of the same event. For instance the question 'who was the
Communist Party secretary in Czechoslovakia whose appointment in January
1968 led to a series of social and economic reforms, which eventually
resulted in the Russian invasion' was changed to '‘Which Eastern European
country was invaded by the Russians in 1968'. One question was removed

completely, reducing the total number to eighty.

Two parallel versions of the questionnaire (versions A and B) were
needed so that each subject could complete a free recall and a multi-
choice version. The following criteria were therefore used to divide the

questions into two groups:

1. There should be five questions from every two-year period in each
questionnaire.
This was achieved except in the two cases where there were only nine
questions: four questions from 1968-1969 went into the first version
of the questionnaire, and five into the second version. This was

reversed for questions from 1975-1976.

2. The level of difficulty of the questions should be the same in the
two versions.
As the final selection of questions in both versions had a mean

response rate in the pilot study of 84% and in both cases the

79



response rate to individual questions ranged from 58% to 100% this

seems to have been achieved.

3. Given the above constraints, the number of questions about different
types of news should be the same in the two versions.
It was recognised that peoples' interest in, for example, sport,
politics, foreign affairs, 'scandals' and the Royal Family varies
considerably. It was therefore important that both versions of the

questionnaire should cover a range of topics.

Multi-choice versions of each questionnaire were developed. Each
question had four possible answers; one correct and three 'distractors'.
These were chosen on the basis that they were plausible but incorrect
responses to the question. For example the possible responses to the
question 'what was introduced in Britain on February 15th, 1971' were:
decimal currency (carrect response), comprehensive schools, Value Added
Tax, and credit cards. These were judged to be plausible responses to the

question.

Each subject in the experiment completed the free recall version of
one questionnaire, and the multi-choice version of the other. Random
number tables were used to decide which questionnaire was given in which
form. The subject was told that s/he had fifteen minutes in which to
complete each version of the questionnaire and that s/he should not worry
if s/he did not finish it in time. If s/he did not, the number of the
question s/he reached in the fifteen minutes was recorded. Before
completing the free recall version the subject was told to write down an
answer even if s/he was not sure about it. The instructions for the
multi-choice questionnaire asked the subject to guess even if s/he did

not know the answer and to ring a response for each question.

Similar questionnaires were initially develped by Warrington and
Silberstein (1970) in order to get quantitative data on the duration of
retrograde amnesia in patients with memory loss. It was presumed that
everyone is exposed to a greater or lesser extent through the mass media
to a continuing series of public events and that these therefore provide

a source of common experiences.
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They do not provide a perfect way of measuring very long-term
memories: firstly because it is impossible to be sure that the
information was learned initially; and secondly because it is not possible
to be certain that questions about events from different time periods are
equally difficult. In addition studies of remote memory in normal subjects
have suggested that people acquire some information about public events
after they occur. For instance Botwinick and Storandt (1974) found that
subjects in their thirties recalled more events from every time period
between 1890 and 1960 than did subjects in their twenties. Some attempts
have been made to overcome these problems, for instance by testing
memory for television programmes which have a limited run of only one
season (Squire and Slater, 1975). This has been done in the United States
and would be more difficult in Britain because there are far fewer

suitable programmes.

Despite these problems past public events questionnaires have been
used extensively to shed light on causes of amnesia. For instance Squire,
Slater and Chase (1975) found that after E.C.T. patients had retrograde
amnesia for public events occurring in the few years prior to treatment.
In a later study they found a persisting loss for events occurring in the
few days before treatment, whilst the initial amnesia for events in the
years before declined with time (Squire, Slater and Miller, 1981). They
argue that these results are consistent with theories of amnesia which
emphasise problems in the storage or consolidation of new material. In
contrast a general deficit in memory retrieval has been postulated to
account for the performance of patients with Korakoff's syndrome on such
tests: they show extensive impairment over several decades and before the

onset of the disorder (Warrington and Weiskrantz, 1973).

If depressed patients just have difficulty learning new material then
they should perform as well as other subjects on this test. If, however,
they have difficulty retrieving material already in memory then they
would be expected to be impaired, particularly on the free recall version

of the questionnaire.
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2.2.3 Nemory Complaints Questionnaires

These ask the subject to assess his/her own memory. Two
questionnaires were used in this study. They cover slightly different
aspects of cognitive functioning and differ in the type of rating the
subject is asked to make: in one s/he is asked how often various
cognitive 'slips' have happened to him/ber over the past six months; in
the other s/he is asked the extent to which his/her memory has
deteriorated since the onset of depression (depressed patients), anxiety
(anxious patients), or in the past year (subjects who were neither
depressed or anxious). Copies of both questionnaires are included in

Appendix B.

Cognitive Failures Questionnaire

This was developed by Broadbent and his colleagues (Broadbent et al,
1982). It asks about cognitive mistakes in daily life and covers 25 self-
reported failures in perception, memory and motor functions. Broadbent
states that these were selected from ones which either the experimenters
or their acquaintances had experienced. It seems to have been designed on
an intuitive basis without any theoretical reason for the inclusion of

particular questions.

Although it is not specific to memory it does include a significant
proportion of questions relevant to memory. These cover absent-
mindedness, forgetting appointments and conversations, 'tip of tongue'
experiences and the ability to learn new material. Examples include
questions about how frequently the subject makes mistakes such as putting
a spent match in his/her pocket and throwing the matchbox away, or
forgetting people's names. In addition to questions about memory there
are questions about perceptual slips (for example 'do you fail to notice
signposts on the road?') and motor function mistakes (for example 'do you
drop things?'). Questionnaires completed by a variety of subjects
(Including NHS laundry workers, student nurses and car factory employees)
were factor-analysed and subjected to multi-dimensional scaling to see if
there was any evidence of separate factors containing questions from
these different areas. The results varied from group to group and there

was no evidence for separate categories of perceptual, memory and action
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questionnaire, the Head Injury Questionnaire (Sunderland, Harris and
Baddeley, 1983). This covers memory and concentrational difficulties
which may occur in everyday life, such as forgetting appointments,
conversations and names. Questions were included in the Everyday Memory
Questionnaire if a problem was reported more frequently by patients with
severe closed head injury than by control subjects; if relatives of these
patients saild it occurred more frequently than did relatives of the
controls; and if a problem was mentioned frequently in interviews with
these subjects but was not included in the original gquestionnaire. It
therefore initially contained items chosen to be particulary sensitive to
the memory problems of head-injury patients, although it was subsequently
revised to be suitable for a wider range of subjects. It has been shown
to have a test-retest reliability over a six month period for the total

score of 0.78 (Spearman's rho; Harris and Sunderland, 19381).

In the original versions the subjects were asked to indicate how
frequently they had experienced the various difficulties in the past six
months. They used a nine point scale on which responses ranged from
'‘more than once a day' to ‘'not at all in the past six months'. Sunderland
et al (1986) suggested that a more accurate self-assessment might be
obtained if subjects were asked about changes in memory following head-
injury, rather than how often difficulties occured. This is supported by
the finding by Rabbitt (1982) that the difference between elderly
subjects' estimation of how often these memory difficulties occurred now
and their estimation of how often they occured when they were thirty was
significantly correlated with performance on laboratory memory tests,
whilst the estimations of current difficulties were not. Although
Sunderland et al (1986) were unable to replicate these results, probably
due to the low level of reported difficulties at age 30, it does suggest
that people may be more accurate at assessing the degree of change than
the frequency of memory failures. It therefore seems appropriate to ask
subjects about the degree of self-perceived change when the interest is
in changes in memory functioning, whether these changes are due to

illness, injury or ageing.
In this study this questionnaire is used to assess depressed and

anxious people's experiences of memory problems and is therefore

concerned with changes in memory functioning resulting from these
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one question from each of the Leeds scales has been omitted by the

authors because it referred to irritability.

The I.D.A depression subscale has been shown to correlate highly with
ratings by psychiatrists on the Hamilton Depression Rating Scale
(r=0.75). The anxiety subscale has similarly been shown toc be highly
correlated with the Hamilton Anxiety Rating Scale (r=0.70; Snaith et al,
1978). Aylard et al (1987) investigated the validity of the I.D.A scale
and found that the scores of hospital out-patients on the depression
subscale correlated significantly (r=.72) with scores on the Montgomery-
Asberg Depression Rating Scale, an interviewer administered scale; scores
on the anxiety subscale correlated significantly (r=.51) with scores on
the Clinical Anxiety Scale. Validity of the I.D.A. is further supported by
an unpublished study referred to by Snaith (1982) on the prevalence of
post-natal depression in general practice. Cut-off points for clinically
significant mood disorder were taken as 4/5 on the depression subscale,
and 7/8 on the anxiety subscale. The women were then interviewed using
Goldberg et al's Standardised Psychiatric Interview (Goldberg et al, 1970)
and few misclassifications were found: ten per cent of the depression
scores above the cut-off point were false positives, as were twelve per
cent on the anxiety subscale; there were no false negatives on either

scale.

The depression and anxiety subscales each have five questions while
the outwards- and inwards- directed irritability subscales have four
questions each. The questions from the subscales are intermingled. Each
item has four possible responses. For instance the statement 'I feel
cheerful' (from the depression subscale) is followed by the options: 'Yes,
definitely'; 'Yes, sometimes’; 'No, not much'; 'No, not at all'. The
responses to some items are worded so that agreement with the statement
indicates the presence of the symptom: in other cases this is reversed in
order to overcome any possibility of a tendency to agree with the items
affecting the results. The range of scores on each item is 0 to 3, with
the higher scores always representing the most severe symptoms. Each

subscale is scored separately.

Subjects completed the I.D.A at each testing session. S/he was told to

read each item in turn and then underline the response which best
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showed how s/he had been feeling over the last few days. S/he was also
told that each question should be completed. The instructions were also
written on the questionnaire. In some cases the patient reported that
hie/her mood had recently changed and that consequently s/he was unsure
how to complete the questionnaire. S/he was told to refer to how s/he was

feeling that day as the I.D.A was being used to measure current mood.

2.3 PROCEDURE

2.3.1 Location of Testing Sessions

The testing sessions with in-patients took place in hospital. However
patients attending the Day Unit could chose whether they wanted the
sessions to take place in the hospital or in their own homes. This was
because it was envisaged that it would be difficult to find times for the
testing which would not interfere with the patients' consultations or
other treatment sessions. However it was recognised that some patients
would not participate if it involved the experimenter visiting them at
home, and therefore they were offered the choice. All the control subjects

were tested in their own homes.

It is obviously more difficult to ensure a suitable quiet and
undisturbed environment in either a hospital or in the subjects' own
homes than in an experimental laboratory. However the vast majority of
testing sessions in both homes and hospital took place without interr-
uptions or excess noise. A projector, projector screen and tape-recorder
were used at each session. These were set up in positions which ensured

that the subject could see the screen and hear the tape clearly.

2.3.2 Content of Testing Sessions

The tests took at least two hours to complete. It was felt that
severely depressed and anxious subjects would have difficulty concen-
trating for this long and the tests were therefore divided between two
sessions. The tests which were included in the sessions are listed in

Table 2.9.
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Picture Recognition test
Free Recall test

Serial Learning test
Paired Associate learning
Prose Passage recall

Digit Span: Forwards and Backwards

Past Events free recall questionnaire, versions A and B

Past Events multi-choice questionnaire, versions A and B

Cognitive Failures questionnaire

Memory Complaints questionnaire

The issue of whether to include an I.Q or vocabulary test to either
match subjects on these variables or to control for their effects on
nemory statistically was considered at some length. It was decided not to
use them for two reasons: firstly because depression itself may lead to a
reduced IQ score, and secondly, as indicated above, that the number of
tests these subjects could reasonably be asked to complete is limited by

problems of concentration.

The example of HM (Milner, 1968) demonstrates that intelligence does

not depend solely on memory: following surgery for the relief of epilepsy
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he was unable to learn anything new, but had a higher 1.Q than before the
operation. However, as Baddeley (1976) has noted, many of the subscales
used in I1.Q testing have a major memory component. For example completion
of the Wechsler Adult Intelligence scale (WAIS; Wechsler, 1944) would
involve working memory in mental arithmetric exercises; semantic memory
in comprehension tests; short-term memory in digit-symbol substitution
tests and visuval memory in picture completion tests. Strong correlations
would therefore be expected between memory test scores and intelligence,
and this was found by Eysenck and Halstead (1945). Consequently if
memory is affected by depression it is likely to lead to deflated scores

on IQ tests compared with the subject's premorbid scores.

The effect of depression on [.Q scores was investigated by Donnelly
et al (1982) who did not find significant changes in depressed people's
V.A.I.S scores on remission of depression. However they did not assess
the subjects' memories. It is therefore possible that they did not find
any changes in IQ scores because these people did not have memory
problems. Miller (197%) reviewed this area and concluded that no study
had made the vital direct comparison of the depressives' premorbid IQ
with their IQs during the depressive episode; this remains the case. The
possibility remains that depression affects the memory and therefore

leads to reduced 1Q scores.

If this is so it would be misleading to compare the memory
performance of depressed subjects with that of a group with comparable
I1.Qes in order to control for the effects of intelligence on memory. Given
the strong correlation between memory test scores and intelligence
(Eysenck and Halstead, 1945), such subjects would be expected to do less
well on the memory tests than people with IQs comparable with the
depressed subjects' premorbid scores. If there was no difference between
the control and depressed subjects' memory performances it would actually
mean that the depressed subjects were doing badly. Measuring IQ scores at
the time of testing and matching subjects to controls who were not
depressed or anxious on this basis is therefore not an adequate method of
controlling for the effects of intelligence on memory. If pre-morbid IQ
scores were available this would overcome this problem. In their absence,

the only way to control to some extent for the effect of intelligence is

90



to use an indirect measure of it, such as the number of years of full-

time education completed.

The number of tests which the psychiatric subjects could reasonably
be asked to complete was limited by their ability to concentrate, and
willingness to participate. A balance was needed between collecting every
item of data which might be relevant to the study and ensuring that the
number of tests did not make so many demands on the patients that they
were unable to complete the sessions. As there were good reasons to doubt
the value of 1.Q scaores in this context it was decided to omit measures

of IQ in order to make time for other more useful tests.

The testing sessions were the same for the depressed, anxious and
control subjects except that after completing these tests the depressed
and anxious subjects were interviewed using a semi-structured psychiatric
interview: the Present State Examination (Ving, Cooper and Sartorius,
1974)>. In most cases this took place at the end of the second testing
session. However, a third meeting was arranged for this interview with
just aver one third of the depressed and anxious subjects. In three cases
the P.S.E was carried out at a fourth meeting because the tests took three
sessions; these subjects took a long time to complete the tests and those

which were not completed in an hour were transferred to a third session.

The allocation of tests to the first or second session, and the order
0f tests within each session was decided randomly (using random number

lists generated on a microcomputer) subject to the following constraints:

1) Neither session was to last more than one hour.

2) The I.D.A questionnaire was always given at the beginning of the
session so that mood ratings would not be affected by performance on

these tests.

3> One of the gelf-rating memory questionnaires (Cognitive Failures
Questionnaire and Memory Complaints Questionnaire) was given
immediately after the I.D.A at each session as it was also important

that scores on these were not affected by performance on the memory
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tests., Random numbers were used to decide which of the two self-

rating questionnaires should be given at which testing session.

4) The first trial of the Picture Recognition test was always placed
near the beginning of the session as other tests had to be
interspersed between each of the four trials. However the allocation

of this test to one of the two sessions was determined randomly.

5) The Paired Associate and Prose Passage recall tests both had delayed
recall trials which had to be separated from the rest of the test by

at least fifteen minutes.

On all but seven occasions the tests were given in the order
determined randomly before the sessions. Practical problems with the
equipment meant that some tests had to be transferred between the two
sessions on three occasions. On another occasion the subject forgot his
glasses so tests using the projector were postponed until the next
session. Three subjects did not complete the tests within an hour so the

remaining tests were transferred to a third session.

2.3.3 Conduct of Testing Sessions

At the beginning of the first testing session with each subject s/he
was asked his/her date of birth, occupation and the age at which s/he had
left full-time education. The control subjects were also screened for
psychiatric disorder and asked about any episodes of psychiatric disorder
(Section 3.5.2). It was then explained that the session was concerned with
his/her memory. It was stressed that s/he should not worry if s/he found
the tests difficult and that poor performance on them did not imply
anything about the subject's intelligence. S/he was told that
participation in the study was entirely voluntary and that s/he could
stop the session at any point. The aim of this introduction to the
session was to establish a good rapport between the investigator and
subject: this was found to be particularly important with the depressed
and anxious subjects who often needed continual reassurance throughout

the sessions.



The testing session then began and followed a predetermined order, as
explained above (Section 2.3.2). Each test was carefully explained to the
subject to ensure that s/he fully understood what s/he had to do (the
instructions for each test are given in Section 2.2). At the end of the
session it was again stressed that the subject was free to withdraw from
the study if s/he wanted to. However all the subjects agreed to take part

in another session which was then arranged.

The second session took the same format as the first: after it had
been stressed that participation was voluntary the tests were given in
the predetermined order, each test being preceded by clear instructioms.
As explained above (Section 2.3.2) three subjects then had similar third
sessions. The control subjects did not participate in the study further.
Approximately two thirds of the psychiatric patients were interviewed
using the P.S.E at the end of second session. The remainder were seen one
more time and the psychiatric interview was carried out at this final

session.

2.4 SUMMARY

Depressed subjects, anxious subjects, and subjects who were neither
depressed or anxious were given a battery of memory tests designed to
cover a range of aspects of memory, including immediate memory, retention
and forgetting, and retrieval. In addition they completed past public
events questionnaires, memory complaints questionnaires and self-rating

mood scales.

The test battery consisted of the following tests: Picture
Recognition; Free Recall; Serial Learning; Paired Associate Learning; Prose
Passage recall; and Digit Span, Forwards and Backwards. The past public
events questionnaires were used in both a free recall and multi-choice
version, Two self-assesssment of memory questionnaires were included: the
Cognitive Failures Questionnaire, which is concerned with how often
cognitive slips happen, and the Memory Complaints Questionnaire, which
asks about changes in self-perceived memory over time. The four scales
making up the Irritability, Depression and Anxiety Scale (Snaith et al,

1978) were used to measure current mood state.
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The tests were divided between usually two, and occasionally three,
testing sessions, each of which lasted about an hour. The division of the
tests between, and the order within, sessions was determined randomly,
subject to specitfied constraints. The sessions took place either in the
psychiatric hospital from which the depressed and anxious subjects were

recruited, or in the subjects' own homes.
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3.1 INTRODUCTION

As described in the previous chapter, Chapters Four to Seven of this
thesis are concerned with the performance of depressed subjects on
laboratory memory tests, their reports of memory problems, and the
relationship between the two. In each case the data are derived from a
battery of memory tests given to depressed and anxious people, and to
controls who were neither depressed or anxious. The battery of tests and
the experimental procedure have been described in Chapter Two. The

subjects used in this study are described in this chapter.

3.2 DEPRESSED AND ARXIOUS SUBJECTS: RECRUITMERT

Depressed and anxious subjects were needed for this study. They were
recruited from the Day Unit and in-patient wards at a local psychiatric
hospital (the County Hospital, Durham). All subjects were between the ages
of eighteen and seventy. They were eligible for inclusion in the study if
they suffered from ‘neurotic' clinical depression, an anxiety neurosis or
a mixture of the two. Patients were excluded if, in the judgment of their
consultant psychiatrist, they had any psychotic symptoms, were

alcoholics, had a history of severe head injury or showed signs of senile

dementia.

Patients taking psychotropic medication or who had had electro-
convulsive therapy (E.C.T) were not excluded for both practical and
theoretical reasons. The practical reason was that problems were
experienced in recruiting subjects and it was judged that eliminating
these patients would have brought the research to a halt: the available
subject pool would have been severely restricted as the vast majority of

patients in the hospital were on medication.

Alternative sources of patients not on medication were considered:
for instance asking general practitioners to refer patiente who were
consulting for the first time with symptoms of depression or anxiety
either before they were prescribed medication or before it began to have

an effect (tricyclic anti-depressants which are commonly prescribed
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Initially patients were referred to the investigator by one of the
four consultant psychiatrists who agreed to help with the study, or by a
clinical psychologist. This resulted in very few subjects being recruited,
presumably because of many demands made on the psychiatrists’ time. The
procedure was therefore changed: both wards in the hospital and the Day
Unit were visited weekly to check whether any suitable patients had come
into the hospital in the past week. Their names were then passed on to
the consultants who checked that they were suitable for inclusion in the
study and gave their permission for them to be approached by the
investigator. Patients were not asked to participate in the study unless

their consultant had given permission.

The investigator then met the patient and explained the study and
why they were being asked to help. It was stressed that participation was
voluntary. If the patient agreed to take part s/he signed a consent form
and arrangements were made for the first testing session. If they were
in-patients the sessions toock place in a quiet room on the ward. If they
were attending the Day Unit they had the option of arranging the
sessions at the unit or in their own homes. A total of 90 testing
sessions were completed with the 34 depressed and anxious subjects.

Forty—-nine (54%) of these took place in the hospital.

Sixty-two names of possible subjects were obtained during the year
long period of data collection: 31 from the Day Unit, 28 from the wards
and two from the clinical psychologist. Ten patients were lost to the
study because they were discharged before permission to approach them
had been obtained from the psychiatrists. In addition eight patients
suggested by the ward staff were not felt to be suitable for inclusion by
the psychiatrists: they disagreed about the diagnosis or felt that the

patient was under too much stress to cope with taking part in the study.

Five patients declined to take part in the study when it was
explained to them by the investigator. Testing sessions were arranged
with the remaining 38 patients. Two of these (both recruited from the Day
Unit) were not willing to take part in the first session despite having
previously agreed to do so. One patient started the session but felt
unable to continue because of her anxieties about taking part. Two

patients completed the first session and arranged a second one, which
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they later cancelled because they did not want to participate further.
Thus 34 patients successfully completed the study out ot the 62
originally suggested for recruitment (Table 3.1).

These figures reflect the difficulties inherent in working with
depressed and anxious people: novel events such as participation in a
psychological experiment are likely to provoke anxiety and it is not
therefore surprising that a few felt unable to take part. In addition
depression is associated with a loss of energy and a feeling that
everything is 'too much effort' (Section 1.8.1). This sense of exhaustion
and apathy was probably connected with some of the refusals and helps to
explain why some patients dropped out after the first session. The
investigator tried to create a relaxed and supportive atmosphere and this

seemed to be successful in most cases, but it is not surprising that some

patients found taking part irksome or anxiety provoking.

Table 3.1 OUTCOME OF ATTEMPTS TO RECRUIT PSYCHIATRIC PATIENTS, BY
PLACE OF REFERRAL

Outcome Referred by:
Day Unit Wards Psychologist
(N=31) (N=28) (N=2)

Judged by psychiatrist to
be unsuitable for inclusion 4 4 -

Discharged before permission

from psychiatrist obtained 5 4 1
Refused 4 3 -
Failed to complete first session - 1 -

Refused to take part in
second session - 2 -

Successfully completed all sessions 18 15 1

Unsuccessful attempts were made to set up contacts with another
psychiatric hospital in an adjacent district in order to recruit more
subjects. The main reason for the failure to establish links with this

hospital seemed to be the reluctance of the clinical psychologists there
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to give their active support at a time when they were heavily overladen
with work: the support of their 'opposite number' at the participating
hospital was essential in obtaining the psychiatrists' support for the
study and without this it would have been very difficult to get it off
the ground. The fallure to set the study up at the second hospital
without similar support highlights its importance.

3.3 DIAGNOSIS

3.3.1 Diagnosis in Psychiatric Research: General Issues.

One difficulty commonly experienced in research into psychiatric
problems is knowing how to allocate subjects to diagnostic groups in a
reliable way. Traditionally diagnoses have been reached by psychiatrists
questioning their patients and matching the information obtained with one
of the pictures of 'typical clinical patterns' they reputedly carry in
their heads (Wing et al, 1978). It was presumed that because
psychiatrists are highly trained they would make accurate diagnoses and

that there would be a high level of agreement amongst them.

Thie is not necessarily the case: the pictures of 'typical clinical
patterns' may vary greatly, as illustrated by the contrasting use of the
term ‘'schizophrenia' in the United Kingdom and United States of America
highlighted in the US-UK Diagnostic project (Cooper et al, 1972). A total
of 500 admissions to a New York psychiatric hospital and to a London
psychiatric hospital were interviewed by research psychiatrists following
an agreed interview and given a 'praoject diagnosis' based on this
information. In addition the ‘'hospital diagnosis' was obtained for each
patient. According to the latter there were more schizophrenics and
alcoholics in the Brooklyn hospital, and more psychotic depressives and
people with personality disorders in London. When the project diagnoses
were examined there were much smaller differences: there were still more
depressives in London and alcoholics in New York but there were no
differences between the two centres in the incidence of schizophrenia and
other diagnoses. Thus the psychiatrists based in the two hospitals had
differing pictures of a typical case of schizophrenia and applied the
label to different patients.
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This source of error may be reduced by reference to an agreed
definition of disorders, such as the International Classification of
Disease (I1.C.D; Vorld Health Organisation, 1978) or DSM-III (American
Psychiatric Association, 1980). The latter is particularly useful as it
contains detailed rules for deciding whether or not a patient ‘fits' a
category, rather than just a description of the typical symptoms of a
member of the category. However diagnosis ie still dependent on the
psychiatrists' interviewing skills, the information they obtain and their
interpretation of that information. Consequently it is not certain that
two psychiatrists using the same terms to describe their patients,
whether it is ‘endogeneocus depression' or 'personality disorder', are
talking about the same type of condition, even when agreed definitions

have been used.

This presents a problem for researchers. Comparisons between studies
carried out at different centres are made very difficult when the criteria
for diagnosis are unknown; replication of the studies is also impeded. For
example there is some interest in whether different sub-types of
depression have different patterns of cognitive impairment (Miller, 1975).
The situation at present is unclear (Section 1.9.3) and it is likely to
remain so for as long as there is no way of knowing whether or not one
centre's 'endogeneous depression' is the same as another's ‘primary
depression’. Both the sub-type of depression involved, defined according
to an agreed definition, and the method of reaching the diagnosis need to
be stated. As long as some studies continue to state that, for instance,
their sample of depressed patients consisted of patients 'judged by their
psychiatrist to be suffering from depression' (Coughlan and Hollows,

1984) progress is likely to be slow.

The majority of recent studies of memory in depression have used an
agreed definition of depression to categorise their subjects. For example
some (eg Breslow, Kocsis and Belkin, 1981; Newman and Sweet, 1986) have
used the Research Diagnostic Criteria (RDC, Spitzer, Endicott and Robins,
1978), whilst others (eg Abrams and Taylor, 1987; McAllister et al, 1987)
have based their diagnoses on DSM-III (American Psychiatric Association,
1980). However, this does not remove all the sources of variability in
diagnosis which make comparisons between studies difficult. For instance,

there is still a great variety in the terms used, as there is likely to be
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until there is more consensus on how depression should be sub-classified
(Section 1.3). In addition even when agreed definitions are used
psychiatrists still differ in the questions they ask and consequently in
the information they obtain. Standardised measures of psychiatric
conditions are needed so that diagnoses are not based solely on the
investigator's clinical judgments about the questions to ask, how to

interpret the information elicited and the diagnosis to apply.

Diagnosis was a problem in this study because four psychiatrists and
a clinical psychologist were referring patients and it was not possible
to arrange for all patients to be interviewed by an independent
psychiatrist who could be asked to carefully examine and record how they
reached their diagnosis. If the diagnosis of the referring consultant had
been used there would have been no way of knowing how they reached their
conclusions, how they applied diagnostic labels and how this compared
with the useage of the same terms in, for example, the DSM-III (American
Psychiatric Association, 1980). Comparisons with other studies would

therefore have been greatly hindered.

Ving and his colleagues at the Institute of Psychiatry have been
concerned with the adequate description of psychiatric patients in
research for the past 25 years. They have developed the PSE-ID-CATEGO

system which goes some way towards resolving the difficulties.

3.3.2 PSE-ID-CATEGO System

This was developed to provide a structured, classifiable and
communicable description of mental state (Wing, Cooper and Sartorius,
1974>. It consists of three stages; the Present State Examination, the
Index of Definition and the Catego program.

The Present State Examination

Ving (1983) describes the Present State Examination (P.S.E) as a
standardisation of the type of examination frequently used by
psychiatrists. It is a semi-structured interview in which the interviewer
follows a schedule containing questions about 140 items. The majority are

concerned with psychiatric symptoms, defined in an accompanying glossary
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of definitions. The aim is to establish whether the target symptoms are

present or have been during the previous four weeks.

Clear definitions of each symptom are provided. For instance 'worry'
is defined as 'a round of painful thought which cannot be interrupted by
turning attention elsewhere and is out of proportion to the matter
worried about'. The interviewer is free to ask other questions besides
those specified and to return to ones already covered in order to get
enough information to decide whether or not the symptom is present. Once
s/he feels that s/he has got enough information s/he records the decision
as to whether the symptom is absent (0), present to a moderate degree
(1) or present to a severe degree (2). Instructions for making these
ratings are provided. The only decisions which have to be made by the
interviewer are whether or not the symptom is present and, if it is, how
severe it is. The symptoms to be covered and their definitions are both
provided. The interview results in a list of symptoms which are then

grouped by the ID-CATEGO computer program into syndromes.

These can be used to provide a description of the syndrome profile
of the patient, or group of patients. For instance Gath, Cooper and Day
(1982) compared the frequency of the ten most frequent syndromes found
in women awaiting a hysterectomy for menorrhagia of benign origin with
their frequency in a general population survey Wing, 1976). They found
that all the syndromes were more frequent in the hysterectomy group than
in the general population. They also present CATEGO classes for the
subjects but argue that the syndrome profiles give more intformation about
the type of disorder experienced. Cooper and Fairburn (1986) used the
P.S.E. to investigate the characteristics of depressive symptoms in
patients with Bulimia Nervosa. Although the total scores on the P.S.E were
the same in this group and a group of depressed patients the syndrome
profiles of the groups were significantly different: the patients with
Bulimia had higher scores on the ‘'other features of depression' syndrome,
and lower scores on 'special features of depression' (see Table 3.4).
Syndrome profiles have also been used to show that depressed people from
population surveys have a lower incidence of certain features of
depression than do in- and out-patients: they have less guilt and

retardation, and fewer delusions and suicidal ideas (Wing et al, 1978).
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interview as to whether the disorder was above or below the threshaold
point for a psychiatric disorder (kappa=.89). Similar results have been
obtained in two other studies (Rodgers and Mann, 1986; Sturt et al, 1981).
There is, therefore, good reason to believe that this version of the P.S.E
can be used reliably by trained interviewers. It has been used extensively
in community surveys; for instance it was used by Brown and Harris

(178> in their famous study of depression in the Camberwell district of
London, and, as described above, has been used to investigate the

psychological impact of hysterectomy (Gath, Cooper and Day, 1982).
The Index of Definition

This is a method of determining thg coniidence with which it can be
stated that a psychiatric disorder is present (Wing et al, 1978). The
rules for determining this are clearly laid down in the ID-CATEGO
computer program and take into account both the total P.S.E score and the
type, severity and combination of symptoms which are present. They were
developed on the basis of clinical experience and have the advantage that
they are derived in precisely the same way for all individuals: once the
interviewer has established which symptoms are present no further
subjective judgements are necessary. Wing et al (1978) found a 90%
agreement between the clinical judgement of research psychiatrists as to
'caseness’' (defined as someone the psychiatrists would not be surprised
to see in an out-patient clinic and would expect to benefit from
treatment) and the Index of Definition (I.D) in a survey of eighteen to 65
year old women in South East London. The validity of the I.D is further
supported by the findings that more in-patients than out-patients reached
the threshold level: 99% versus 83% (Wing, 1976). In addition the number
of depressed patients in general practice who reach this level is even
lower: 82% of patients getting anti-depressant treatment and 71% ot

patients getting other treatment (Sireling et al, 1985).

The Index of Definition has eight levels. Level One is defined by the
absence of any P.S.E symptoms: the total score is zero. Levels Two and
Three are applied to cases where the total scare is made up of ratings on
non-specific neurotic symptoms (NSN) such as warrying and muscle
tension. For Level Two the total score is between one and four, while for

the next level it is between five and nine. The rules for defining Level
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Four are more complex. It can be determined either by a total score from
NSN symptoms of ten or more, or by the presence of one key symptom such
as depressed mood or autonomic anxiety in the absence of other related
symptoms. Most psychiatrists would not consider this sufficient to
warrant a specific diagnosis although there remains the possibility that
a disorder may develop. At this level there is insufficient information

for the CATEGO program to attempt a clinical classification.

Level Five is known as the threshold level and provides a minimum
basis for such a classification. It is determined by the presence of key
affective symptome in moderate forms, either with other related symptonms
or with certain other important symptoms. For instance the combination of
depressed mood and autonomic anxiety, or depressed mood and pathological
guilt would be sufficient for Level Five, even though a total P.S.E score
of ten had not been reached. Levels Six, Seven and Eight provide increas-
ing degrees of certainty that the symptoms present can be classified into
one of the conventional categories of psychiatric disorder. For instance
in depression more ‘key' symptoms such as psychomotor retardation would

be present at these levels.

The threshold for the presence of a psychiatric disorder (Level Five)
is set quite low. Wing (1980) states that it is below the level at which
most British psychiatrists would make a definite diagnosis and that
consequently there are likely to be more false positives than false
negatives (Ving, 1983). This was deliberate as it was felt that missing
cases in a community sample was of more importance than including a few

non-cases by mistake.

One way of looking at the validity of definitions used in the I.D is
to compare them with other criteria laid down for the diagnosis of, for
instance, depression. Feighner et al (1972) suggested that for this
diagnosis to be made, depressed mood should have been present for at
least one month, together with five of eight other symptoms (the presence
of four of these symptoms would give a probable diagnosis). Wing et al
(1978) applied these criteria to their samples of in- and out- patients,
all of whom had reached at least Level Five on the I.D. Sixteen out of 23
in-patient ‘depressives' were 'definite' according to the Feighner

criteria, one was probable. Seven out of fourteen out-patients were
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Table 3.2 DESCRIPTIONS OF CATEGO CLASSES D+, R, N and A

Class D+, Depressive psychosis
ICD diagnosis 296.2 (manic-depressive, depressed type)

Chief symptoms: depressed mood
depressive delusions or hallucinations

Both symptoms must be present in the absence of symptoms of Classes S+
or M+ (schizophrenic and manic psychosis).

Class R, Retarded depression

ICD diagnosis 296.2 (manic-depressive, depressed type) or
300.4 (depressive neurosis)

Chief symptoms: depressed mood
retardation
guilt, self depreciation
agitation

The first of these symptoms must be present, together with one of the
others, in the absence of depressive delusions or other psychotic
symptoms.

Class N, Neurotic depression
ICD diagnosis 300.4 (depressive neurosis)

Chief symptoms: depressed mood
anxiety

The first symptom must be present, in the absence of psychotic symptoms
or symptoms characteristic of Class R.

Class A, Anxiety states
ICD diagnosis 300.0 (anxiety neurosis)

Chief symptoms: subjective or observed anxiety
situational anxiety
specific anxiety

Symptoms of depression must not predominate; there must be no psychotic
symptoms.

. ot e e S s o S o i e P i o e s — — ——
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The P.S.E-1.D-CATEGO system 1is a usetul research tool. The only stage
at which subjective judgments are made is during the P.5.E interview as
the interviewer has to decide whether or not symptoms have been present
in the previous four weeks. All the symptoms are, however, carefully
defined in an accompanying glossary and rules are given which are
followed when making the necessary decisions. In addition the authors
stress the need for training for the interviewers in order to promote
reliability. Evidence presented above suggests that reliability is high,
both when psychiatrists and trained interviewers make the ratings (Wing

et al, 1977),

Once a symptom profile has been obtained no other clinical judgments
are necessary. Predetermined rules contained in the I.D and CATEGO
computer programs are used both to make the decisien as to whether the
symptoms are sufficient to warrant a specific diagnosis, and to classify
the subject into a descriptive category or ‘'diagnostic' group. Other
researchers may disagree with these rules but at least they are clearly
laid out and applied in the same way to every case, thus making
comparisons between studies much easier than would otherwise be the case.
The widespread use of this system and its translatlon into Chinese and
Egyptian, amongst other languages, indicates how valuable it has proved
in promoting the reliability of the measurement of severity and the

classification of psychiatric disorders in research.
3.3.3 Diagnosis in the Present Study

The psychiatrists who referred patients to this study were not asked
to provide a clinical diagnosis and did not play any subsequent part in
the diagnostic process. Instead the P.S.E~-1.D~CATEGO was used to provide a
reliable and standard description and classification of the depressed and
anxious subjects. The investigator was trained at the Warneford Hospital,
Oxford in 1982 to use the shortened version of the P.5.E, which omits the
sections about psychotic symptoms (this was appropriate for this study
because patients who were judged by the consultant psychiatrists to have
any psychotic symptoms were excluded). The completed symptom profiles
were analysed by the CATEGO program held by the Department of
Psychiatry, University of Oxford.

109



Table 3.3 shaows the number of patients in the study who fell into the
CATEGO classes R (retarded depression), N (neurotic depression) and A
(anxiety states). Each class is subdivided by I.D. levels. OUne patient
reached I[.D. Level Four, which indicates that her symptoms were such that
most psychiatrists would not judge her to be a ‘case’. Eight patients
(27%) reached I.D. Level Five, the borderline level for ‘caseness'; thirteen
(43%) Level Six; seven (23%) Level Seven and one (3%) Level Eight. Ten
patients (33%) were classifed as having retarded depression, thirteen
(43%) neurotic depression and seven (21%) an anxiety state. Information
on Catego class and I.D level was not available for four of the 34
patients in this study because P.S.E interviews were not completed with
these subjects (In each case it was not possible to include the P.S.E
interview in the second testing session because of time constraints. One
patient did not want to participate further. Third sessions were arranged
with the remaining three subjects: one patient failed to keep the
appointment and would not arrange another one; the other two were

discharged from the hospital unexpectedly.)

Table 3.3 CATEGO CLASS ARD I1I.D LEVELS OF THE ANXIOUS AND DEPRESSED

SUBJECTS
Index of Definition CATEGO class
R N A
Retarded Neurotic Anxiety
depression depression State

4 0 0 1
5 1 4 3
6 2 8 3
7 6 1 0
8 1 0 0
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Patients described by the CATEGO program as having retarded
depression reached higher I.D. levels than the other subjects: 70% were at
Level Seven or Eight, compared with eight per cent of those with neurotic
depression and none of those with an anxiety state. The I.D. is a means
of expressing the certainty with which the patient is allocated to the
CATEGO class and this will depend on the severity of the symptoms.
Consequently it is apparent that those patients with retarded depression
had both more and more serious symptoms than patients in the other

classes: they were therefore iller than the other patients.

The CATEGO program can be used to provide a description of the
patients in each CATEGO class. Before it classifies patients it first
groups the symptoms which were found to be present during the P.S.E
interview into syndromes, using predetermined rules. Levels of certainty
for the presence of each syndrome are then established such that the
symbol ? means that the syndrome may be present, while + and ++
represent degrees of increasing certainty that the syndrome is present.
Those syndromes which are present are then grouped together in
predetermined ways in order to allocate subjects to one of the CATEGO

classes,

The complete list of symptoms covered by the P.S.E is too cumbersome
to be used for descriptive purposes, while the CATEGO classes do not give
much information about the particular symptoms experienced: as the
classes are primarily used to classify patients their definitions
concentrate on the symptoms which differ between the classes, rather than
those which may occur in any class. A list of the syndromes (a 'syndrome
profile') provides a description of the subjects which falls between the
detail of the list of symptoms and the summary provided by the CATEGO
classes. Table 3.4 lists the syndromes which were found in the subjects
in the present study, together with their full titles and the symptoms
which make up the syndrome (full definitions of these syndromes can be

found in the P.S.E manual (Ving, Cooper and Sartorius, 1974, pp 118-126)).
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Table 3.4 P.S.E-I.D-CATEGO SYNDROMES

Label Full title Comprises:
SD Depressed mood Depressed mood; hopelessness, inefficient
thinking; suicidal ideation
ED Special features Self-depreciation; guilty ideas of
of depression reference; pathological guilt; dulled emotions
0D Somatic features Morning depression; weight loss; early waking;
of depression loss of libido; premenstrual tension
LE Lack of energy Subjective anergia and retardation
IC Loss of interest as title
and concentration
DE Depersonalisation Derealisation; depersonalisation
IR Ideas of reference as title, e.g. marked self-consciousness
ON Obessional syndrome Obsessional checking and repeating; obsessiona.
cleanliness and similar rituals; obsessional
ideas
GA General Anxiety Autonomic anxiety; panic attacks
SA Situational Anxiety Situational anxiety; phobias; avoidance of
anxiety provoking situations
HY Hysteria Hypochondriasis
TE Tension Tension pains; muscular tensions; restlessness
VO Vorrying etc. Worry; tiredness; nervous tension; brooding;
delayed sleep
IT Irritability as title
SU Social Unease Social withdrawal; lack of self-confidence;

anxiety in social situations
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Figure 3.1 shows the percentage of patients in each CATEGO class
(retarded depressed, neurotic depressed and anxiety states) who had
either a + or a ++ rating on each syndrome. It is apparent that many
syndromes were found in all three classes. The frequency of some did not
differ much betweeen the groups, for instance 'somatic features of
depression' (OD) and 'worrying' (W0). Others are present in each class but
are more tfrequent in some than in others: 'depressed mood' (3D) was found
in all three but was more common in retarded and neurotic depression
than in the anxiety states. This was expected as the definition of Class
A states that depression should not be a dominant symptom. A few
syndromes seemed to differentiate between the classes, for instance
'special features of depression' (ED)> did not occur at all in anxious
patients, occurred only at the least severe level in those with neurotic
depression but was very common at the most severe level in patients with
retarded depression. This was consistent with the definition of this
class which lists self-depreciation and guilt (two of the four symptoms
in this syndrome) as characteristic of it: clear evidence of their

presence would preclude classification into the other two classes.

It should be noted that depressed mood (SD), general anxiety (GA) and
situational anxiety (SA) are all present to some extent in each class.
Depressed mood is not exclusive to retarded and neurotic depression, nor

is anxiety present only in the patients with an anxiety state.
3.4 CHARACTERISTICS OF DEPRESSED AND ANXIOUS SUBJECTS
3.4.1 Age, Social Class and Years of Education

Subjects were asked their age, the age at which they left full-time
education and their occupation (or former occupation if they were male
and not currently working, or that of their husband if they were female
and not currently employed). They were allocated to a social class on the
basis of their occupation. The procedure given in 'The 1971 Census - the
Classification of Occupations' (0.P.C.S, 1970) was followed. This assigns
people to social classes on the basis of the general standing within the
community of the aoccupation concerned. Table 3.5 shows the social class
distribution of the psychiatric subjects. It also shows the age

distribution., The mean age was 43.8 years and the distribution ranged
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from 23.9 to 68.4 years. The number of years the subjects had spent in
full-time education was calculated from the age at which they left
education. The distribution of this variable is also given in Table 3.5.

Table 3.5 CHARACTERISTICS OF DEPRESSED AND ANXIOUS SUBJECTS

Social Class Distribution of Anxious and Depressed Subjects

Class Nu;ber of subjects (%)
(N=34)

1 Profess_&;lal o 0 T
2 Intermediate Occupations 6 (<18%

3N Skilled - non manual 10 <29%)

3M Skilled - manual 10 29%)

4  Semi skilled 7 Q1%

5  Unskilled 1 3%

Age range Number of subjects (%)

20-20 e asw -
30-39 9 (@26%

40-49 8 (4%

50-59 7 @l%

60-69 4  Aaz®»

I_)istribution of Years oi—:‘- —Education

e v P i e . e i i ot et S et e A i, e

Years of education Number of subjects (%)

s 4 aze -
10 19 (B6%>

11 6 (18%>

12 4 12%)

13 1 ¢ 3%

— e — B e S —
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3.4.4 Electro—Convulsive Treatment (E.C.T)

Seven patients received E.C.T in the twelve months prior to testing.
One patient completed her final session two weeks before the first
testing session, one three weeks before it, two at least four weeks
before, two more than three months before and one patient between four
and five months before. Two patients had had four sessions of E.C.T, one
five sessions, two six sessions and two eight sessions. Further
information on, for instance, the placement of the electrodes, was not

available.

Three patients had had E.C.T more than a year before the study; two
0f these had had it in the past two years and the third had had it more
than twelve years befaore. One patient in this group had also had it in

the past year.

3.5 CONTROL SUBJECTS

In addition to the depressed and anxious subjects a group of people
who were not depressed or anxious was also needed in this study. Their
performance on tests of memory provide a standard against which to
compare the performance of the depressed and anxious subjects. They will

be referred to as the ‘control' subjects.

3.5.1 Recruitment

The control subjects were recruited from the patients registered with
a local general practice. This was judged to be the best way of getting
subjects from the same population as the psychiatric subjects, all of
whom would have been referred to the psychiatrists by their general
practioners. Both groups of subjects were therefore drawn from the lists
of patients registered with general practioners who refer patients to the

participating psychiatric hospital.
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Class Number of subjects %)

(N=11)
1 Professional 1 1 Coom
2 Intermediate Occupations 4 (36.4%)
3N Skilled ~ non manual 4 (36.4%)
3M Skilled - manual 2 18.2%
4 Semi-skilled 0 C0 %W
5 Unskilled 0O 0 %
Age Distribution 7 )
Age range  Number of subjects %
20-20 4 Geaw
30-39 2 (18.2%)
40-49 3 @27.3%
50-59 1 C9.1%
60-69 1 <¢9.1%
Distribution of years of education -
Years of education  Number of subjects %)
o 7 Tzasew T
10 327.3%)
11 2(18.2%)
12 1¢8.0%»
13 327.3%)

The controls were asked how many years of full-time education they
had completed. The distribution of years of education is given in Table
3.8. The median length of time spent in full time education was eleven
years, compared to ten years in the depressed and anxious subjects. This

may be due to the lower average age of the controls which meant that
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proportionally more of them would have had to stay at school until
sixteen because of the raising of the school leaving age from fifteen to
sixteen. However, as 27% of the controls and only three per cent of the
anxious and depressed subjects had spent thirteen years in full time

education it is likely that the control subjects were better educated.

3.6 SUMMARY

Thirty-tour depressed and anxious patients were recruited from a
local psychiatric hospital. They were suffering from clinical depression
and/or anxiety states: none had psychotic symptoms. Practical difficulties
were experienced in recruitment and the final numbers were lower than
originally planned, although adequate for the purposes of this study.
Eleven control subjects were recruited from patients registered with a
local general practioner. Each subject was asked their age, social class

and the number of years they had spent in full-time education.

A clinical diagnosis and description of the depressed and anxious
subjects was obtained trom the F.S.E.~1.D.-CATEGO system developed by Wing
et al (1974). This provides a highly replicable and reliable psychiatric
description of the patients. Information on past episodes of psychiatric
disorder was obtained from the patients and details of prescribed

psychotropic medication were taken from their case notes.

The '10 Questions' of the P.S.E, developed as a rapid predictor of
zero or negative scores on the P.5.E, were used to ensure that the control
subjects were free of psychiatric disorder. In addition they were asked
about any past history of psychiatric problems. Although all the controls
had low or zero scores on the 'l0 Questions’, five had had minor problems
in the past which had led to consultations with their general
practioners. In each case this had been at least six years previously and

it was therefore decided to include these people in the control group.
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4.1 TNTRODUCTION

This chapter is concerned with the performance of depressed, anxious
and control subjects on the battery of memory tests described in Chapter

Two (Section 2.2.1). Three questions are addressed:

1> Are clinically depressed patients impaired on the battery of tests
compared to subjects who are neither depressed or anxious (control

subjects)?

2> Are there significant differences between the performance of retarded

depressed patients and neurotic depressed patients on these tests?

3) Does the performance of anxious psychiatric patients differ

significantly from that of the depressed patients?

Each of these questions will now be considered in turn.

4.1.1 Are Clinically Depressed Patients Impaired on the Battery of Memory
Tests Compared to Control Subjects?

As the literature review in Section 1.4 has shown, there is
considerable evidence for memory impairments in depression. However,
there is no agreement as to what form the deficits take and which groups
of depressed people will be significantly impaired. It was therefore
decided to look at a group of carefully described (Section 3.3.3)
depressed psychiatric in- and day-patients to see whether such patients
have memory impairments and, if so, what types of tasks they are

impaired on.

The performance of the depressed patients on the battery of memory
tests described in Section 2.2.1 is compared with that of controls who
were neither depressed or anxious (Section 3.5). The tests used cover
registration and immediate memory, retention and retrieval. Registration

is measured using a digit span test, while immediate memory (or new
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learning) is measured with a variety of tests which include the recall of
unconnected words (Free Recall Test, Serial Learning Test) and the recall
of a prose passage (Prose Passage Recall). Previous reports have
suggested that new learning is impaired in depression (eg Breslow, Kocsis
and Belkin, 1980; Cronholm and Ottosson, 1961; Frith et al, 1983; Steif et
al, 1986; Sternberg and Jarvik, 1976). It is therefore anticipated that
the depressed patients in this study will be impaired on the tests of new
learning, especially those, like Free Recall and Serial Learning, which
lack the structure and redundancy which would aid processing. In addition
it is expected that they will also be impaired on the two tests which
present information several times in order to measure the speed of

learning (Paired Associate Learning and Serial Learning).

The battery also includes tests of the amount of information
subjects forget between immediate and delayed recall. The evidence from
previous studies (eg Cronholm and Ottosson, 1961; Sternberg and Jarvik,
1976) suggests that depressed patients are able to retain information
once learned as well as controls, and it is therefore expected that the
depressed and control subjects will not differ significantly on these

tests.

Some studies have found that depressed subjects are impaired on both
free recall and recognition memory tests (eg Calev and Erwin, 1985; Wolfe
et al, 1987) whilst others have found them to be impaired on both free
recall and cued recall tests (Kopelman, 1986; Vatts and Sharrock, 1987).
However it might be expected that, as depressed subjects have been shown
to be most impaired on tests requiring effort for completion (Section
1.8.1), free recall tests would show most impairment because they are
presumed to demand more effort for successful retrieval. Tests using free
recall (Free Recall test, Serial Learning test), cued recall (Paired
Associate Learning) and recognition (Picture Recognition test) were

therefore included in the battery.

Questionnaires for past public events (Section 2.2.2) were also
included in the battery in order to look at memory for events presumed to
have happened before the onset of depression. If depressed subjects have
difficulty retrieving information from memory then they would be expected

to be impaired on these tests, and in particular on the free recall
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version. If, however, they just have difficulty learning new material then
they should do as well as control subjects on these tests. Similar tests
were used by Squire, Slater and Chace (1975) to look at the effects of
E.C.T on memory: before treatment depressed patients performed as well as
controls, suggesting that the impairment in depression is restricted to
learning new information. However, it has been suggested that depressed
patients may show impairments on any sufficiently complex task
regardless of the stage of memory involved (Cohen et al, 1982) and it is
therefore possible that they will be impaired on these questionnaires.

B scores, a measure of response bias, were calculated from scores on
the Picture Recognition test (Section 2.2.1). Miller and Lewis (1977)
found evidence that elderly depressed subjects had conservative response
criterion but other studies have failed to replicate this finding
(Hilbert, Niederehe and Kahn, 1976; Watts et al, 1987). This test was
therefore included in the battery in order to investigate whether

depressed subjects have conservative response criteria.

In summary, this chapter investigated whether depressed in- and day-
patients have impaired memories and, if so, what form the impairment
takes. The performance of depressed and control subjects was compared on
a battery of memory tests designed to investigate whether depressed
subjects have difficulty learning new material, retaining information in
memory and retrieving information once learned. As already noted, it is
possible that if the tests are sufficiently complex the depressed
patients would be impaired on all tests regardless of the stage of memory
involved. In addition, B, a measure of response bias, was included to see

if depressed subjects have conservative response criteria.

4.1.2 Are there Differences in the Performance of Retarded Depressed and
Neurotic Depressed Patients?

Few studies have compared sub-types of depressed individuals to see
if they show the same extent and types of memory impairment (Section
1.9.3). The conclusion reached by Miller (1975) that there is little
evidence for differences between sub-types of depression which cannot be
explained by differences in the severity of depression therefore still

stands.
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This chapter compares the performance of two groups of depressed
patients, categorised according to the PSE-ID-CATEGO system (Section
3.2.2) as having either retarded depression or neurotic depression. The
characteristics of these classes are given in Table 3.2. The retarded
depressed group are characterised by symptoms such as retardation,
agitation, guilt and self-depreciation which have been shown (Nelson and
Charney, 1981) to be associated with the syndrome of severe depression
labelled as ‘endogenous' or 'melancholic' depression (Section 1.3.2). In
addition they reached higher Index of Definition (I.D) levels (Wing,
Cooper and Sartorious, 1974) and therefore had both more and more
serious symptoms than neurotic depressed patients (Section 3.2.3). If
memory impairments in depression are particularly associated with
symptoms characteristic of endogenous depression such as retardation
(Section 1.8.3), then the retarded depressed group would be expected to
show the most impairments. This would also be true if the degree of
impairment is related to the severity of the depression. It is also
possible that the two groups of depressed patients will differ in the
type, as well as the extent, of impairment. The pattern and extent of

impairment shown by each group was therefore compared in this study.

4.1.3 Do Anxious Psychiatric Patients Show the Same Pattern of Impairment
as Depressed Patients?

Miller (1975) noted that there was little evidence for memory
impairments which were unique to depression and not shown by other
psychiatric groups, notably schizophrenic patients. A few studies have
compared memory in depression and schizophrenia since that time (Section
1.9.2) but there has been virtually no research on how memory in
depression compares to that in another common psychiatric condition,
anxiety. The exception is a study by Brands and Jolles (1987) which
compared the performance of depressed and anxious patients on the
Sternberg short-term memory scanning procedure and found that the
depressed patients had significantly slower reaction times and showed

slower memory scanning on one task.
The lack of research comparing memory in depressed and anxious

patients is surprising given the evidence that anxiety often impairs

memory (reviewed below) and the fact that it can be difficult to
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distinguish between cases of depression and anxiety (Tyrer et al, 1987;
Goldberg et al, 1987). If the two conditions are found to have different
patterns of memory impairment this could help to distinguish between
them. If, however, the pattern of impairment does not differ, this might
lend weight to the argument that in many cases it is not meaningful to
differentiate between depression and anxiety and that instead many
patients could be correctly be assigned to a mixed anxiety-depression

disorder (Goldberg et al, 1987).

There is evidence that anxiety does affect memory performance, and
performance on other cognitive tests. For instance, Eysenck (1979)
reported that eleven out of twelve studies showing a significant effect
of state anxiety or situational stress on digit span performance found
that anxiety impaired performance, while Stelmack et al (1984) found that
state anxiety reduced recognition memory for pictures. Mueller (1979)
argued that anxious subjects did not process information as deeply as
other subjects, used less elaboration and were less flexible in utilising
alternative memory strategies. He conducted a series of studies on free
recall in anxiety and found that in six out of eleven studies anxiety
significantly impaired retention (Eysenck, 1982). Trust and Oatley (1984)
found that highly aroused, and presumabably highly anxious, expectant
mothers at an ante-natal clinic remembered less information and advice
about pregnancy than less anxious mothers-to-be. Bond, James and Lader
(1974), conducted one of the few studies to use anxious psychiatric
patients rather than students high in state or trait anxiety; they found
that chronically anxious patients were significantly impaired on a
variety of psychological measures. Eysenck (1982) reviewed the evidence
for memory impairment in anxiety and concluded that anxiety typically

impaired performance on most tasks.

Anxiety is not always associated with impairment however. For
instance Mogg, Mathews and Weinman (1987) found no difference between
clinically anxious patients and controls in the recall of adjectives or in
d' scores calculated from a recognition memory task, while Arkin, Detchon
and Maruyama (1982) found that students high in test anxiety performed
significantly better than students with low levels of anxiety on an easy
anagram task, but significantly less well than the low anxiety group on

difficult tasks. The relationship between anxiety or arousal and
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performance is described in the Yerkes-Dodson law (Yerkes and Dodson,
1908) which states that there is an inverted U-shaped function relating
to arousal and performance, with intermediate levels of arousal being
assoclated with highest levels of performance. In addition, it suggests
that the optimal level of arousal decreases as the task difficulty
increases. This describes the interaction between anxiety and task-
difficulty found in the study by Arkin, Detchon and Maruyama (1982) and
indicates that impairment would not be expected on all tasks. However it
only describes the relationship between arousal or anxiety and

performance, and does not explain it.

It has been suggested that anxiety consists of two components:
emotionality, involving changes in physiological functioning and states of
uneasiness and tension, and worry, the cognitive concern about the
consequences of failure (Liebert and Morris, 1967; Morris, Brown and
Halbert, 1977). There is evidence that poor performance is related to the
worry component of anxiety. For instance, Morris and Liebert (1970) found
that the correlation between worry scores and final exam grade in a
group of students was negative and significant when emotionality was
partialled out, whilst the relationship between emotionality and grades
with worry partialled out was not significant. Deffenbacher (1978) argued
that anxious subjects might be distracted by worry, or by heightened
autonomic arousal (emotionality) or by competing response tendencies
generated by the task. He asked students high or low in test anxiety to
solve difficult anagrams under conditions of high or low stress, and
found the worst performance in highly anxious students in the high
strese condition. According to a post-test questionnaire this group
experienced more interference than the other groups from emotionality,
worry and the task, with worry having the largest effect. In a more
recent study (Deffenbacher, 1986) students were asked to complete indices
of worry, emotionality and task-generated interference immediately after
a mid-term exam. Highly anxious subjects performed most poorly. Vhen all
three indices were regressed on performance only worry was significantly
related to it; this indicated that worry was the most important source of

interference from anxiety.

These studies suggest that performance is impaired in anxiety because

of cognitive interference. This is supported by the finding of Arkin,
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Detchon and Maruyama (1982) that the highly anxious subjects in their
study reported experiencing considerably more cognitive interference than
low anxiety subjects. Eysenck (1982) suggested that anxious subjects are
dividing their attention between task-requirements and task-irrelevant
cognitive activities such as worry and self-criticism. He presumed
(Eysenck, 1979) that the part of the processing system most involved in
the concurrent processing of task-relevant and irrelevant information is
the limited capacity central processor and the articulatory loop of the
working memory (Baddeley and Hitch, 1974). If this is the case it would
have far reaching implications because, as Eysenck (1979) notes, the
working memory is hypothesised to be critically involved in the
processing and temporary holding of information; any reduction in its
capacity resulting from task-irrelevant processing will affect the
performance of a great variety of cognitive tasks. However, the degree of
impairment shown will depend on the complexity of the task and the

demands it therefore makes on working memory capacity.

Evidence that the capacity of working memory is reduced in anxiety
comes from the finding, reported above, that anxiety typically reduces
digit span. In addition Eysenck (1982) reports a study in which anxious
subjects divided their attention between a main task, which varied in
complexity, and a concurrent attention-demanding subsidiary task. High
anxiety had a much greater detrimental effect on difficult tasks,
presumably because they needed more cognitive capacity for successful
completion. In another study, again reported by Eysenck (1982), subjects
high or low in anxiety solved anagrams whilst counting backwards in
threes (memory load condition), whilst rehearsing over-learned material
(articulatory suppression) or whilst not performing an additional task.
Anxiety produced a very large decrement in the memory-load condition,
presumably because the attentional demands of the digit task when
combined with the reduced capacity associated with anxiety meant that

very few resources were available for the anagram task.

As already noted, there is evidence that the degree of impairment
caused by anxiety will vary according to task difficulty. This is
supported by the results of studies generated by Spence and Spence's
(1966) theory of anxiety and performance. This theory stated that bhabit
strength (measure of the strength of learning) multiplied by drive
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produced excitatory potential. In a simple task, where there were no
competing responses, anxiety (increased drive) would cause the correct
response to be strengthened, more likely to exceed the response
threshold, and therefore increase performance. On a more complex task,
however, the correct response would have to be discriminated from other
competing responses which may be stronger than the correct response; any
increase in anxiety would therefore make competing responses even
stronger and lead to a performance decrement. This theory led to studies
on paired associate learning using pairs of words which differed in the
number and strength of competing responses. Eysenck (1982) concluded
that the available evidence showed that performance on more difficult
pairs (those with strong competing responses) was impaired by anxiety,
as hypothesised by Spence and Spence's theory. However, Eysenck argues
that Spence and Spence's theory has limitations in that performance can
only be predicted if the number and strength of all relevant responses is
known which, as Eysenck points out, is rarely the case. In addition it
only explains the effects of anxiety on retrieval, whilst there is
evidence that anxiety also affects learning (eg Straughen and Dufort,

1969),

Eysenck (1982) therefore concluded that Spence and Spence's concept
of intra-task response competition was not supported and that instead
the results of the paired associate studies could be understood in terms
of task-difficulty: learning pairs of words which had strong competing
responses would make more demands on working-memory capacity and
therefore would be impaired by high levels of anxiety which lead to a
reduction in working memory capacity. In addition, he suggests that
difficult tasks may be particularly impaired by high anxiety because they

produce feelings of failure which lead to increased levels of anxiety.

The hypothesis that anxiety leads to a reduction in working memory
capacity does not explain why anxiety has often been found to facilitate
performance on easy tasks (eg Arkin, Detchon and Maruyama, 1982).
However, Kahneman (1973, Section 1.8.1) suggested that one of the main
determinants of the amount of effort expended by an individual is their
evaluation of task demands. If anxious individuals have fewer processing
capacities because of task-irrelevant processing, task demands may be

greater for them. They may therefore attempt to compensate for reduced
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capacity by expending more effort and consequently increasing attentional
resources. Eysenck (1979) suggested that processing effectiveness, the
relationship between the quality of performance and the effort invested
in it, will always be reduced in anxiety on any task making demands on
working memory. However, the extent to which anxiety affects processing
efficiency (a measure of the quality of performance) will depend on the
extent to which highly anxious subjects compensate for reduced processing

effectiveness by enhanced effort.

Evidence that anxious subjects are more motivated and therefore
expend more effort comes from a study in which the performance of
individuals high and low in trait anxiety was compared on a letter
transformation task. This was performed in the presence ar absence of
monetary incentive for superior performance (Eysenck, 1985). Anxiety only
impaired performance on the more complex version of the task, while
motivation in the form of monetary incentive improved the performance of
low~-anxiety subjects but had no effect on high-anxiety subjects.
Presumably this was because the anxious subjects were trying to
compensate for the adverse effects of anxiety by increasing effort and
consequently the amount of processing capacity allocated to the task;
they therefore were unable to further increase processing capacity when

offered the monetary incentive.

Eysenck (1982) suggests that increased anxiety will not always lead
to an increase in effort. For instance, one of the reasons why anxious
individuals are presumed to expend more effort on tasks is because they
believe that successfully completing the task will lead to a reduction in
anxiety. If, therefore, they believe that they are unlikely to alleviate
their anxiety by successfully completing the task they are not likely to
invest a lot of effort in it. In addition, if the chances of successfully
completing the task are perceived to be low, subjects are unlikely to be
motivated to put much effort into it (Revelle and Micheals, 1976). Eysenck
also suggests that anxiety should lead to increased effort if the source
of anxiety is intrinsic to the task, for instance caused by fears of
failure, but that there is no reason to suppose that anxiety will be
associated with increased effort if the cause of anxiety is unrelated to

the task.
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It is difficult to predict whether or not clinically anxicus patients
will be impaired on the battery of memory tests used in this study. There
have been few studies of memory in such patients and the available
evidence is contradictory; Bond, James and Lader (1974) found impairment
on psychological tests whilst Mogg, Mathews and Weinman (1987) found no
evidence of memory impairment in similar patients. According to Eysenck
(1979) high levels of anxiety at the time of testing would lead to
reduced processing capacity, but whether or not this resulted in
impairment would depend both on the level of task-difficulty and on
whether the subjects increase the amount of effort they put into the task
in an attempt to compensate for the reduction of processing capacity. If
they do not expend more effort they might be expected to perform at
similar levels to the depressed patients who have also been hypothesised
to have reduced processing capacity and to expend little effort on the
tasks (Hasher and Zacks, 1979; Section 1.8.1). This chapter therefore
investigates whether or not anxious patients show the same pattern of
performance on these tests as depressed patients, or whether they are
able to overcome the hypothesised reduction in processing capacity and

therefore perform as well as the control subjects.

4.1.4 Summary

This chapter compares the performance of depressed patients on a
battery of memory teste to that of control subjects who were neither
depressed or anxious; it compares the performance of two sub-types of
depressed patients, retarded depressed and neurotic depressed; and,
finally, it investigates the performance of anxious psychiatric patients
on the test battery and compares it to that of both the depressed

patients and the control subjects.
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Table 4.1 VARIABLES NEASURING REGISTRATION, IMMEDIATE NEMORY, AND SPEED
OF LEARNING NEV INFORMATION

Variable

iegisf;ation

Digit Span Forwards

Immediate memo

d' - Trial One Picture Recognition test, Trial One.

Free Recall - total Total score, Free Recall test.

Serial Learning - immediate
recall

Trial One, Serial Learning test.

Paired Associate — immediate
recall

Trial One, Paired Associate Learning
test.

Prose Passage One - immediate
recall

Digit Span Backwards

Speed of learning

Serial Learning - Trial Two;
Serial Learning - Trial Three;
Serial Learning - Trial Four.

Serial Learning - speed of
learning

!

Paired Associate
Paired Associate
Paired Associate

Trial Two;
Trial Three;
Trial Four

Paired Associate -
learning

speed of

Passage One, immediate recall,
Prose Passage recall.

Digit Span Backwards

Mean on Trial Two; mean on Trial
Three; mean on Trial Four, Serial
Learning test.

Mean score on Trials Two to Four,
Serial Learning test.

Mean on Trial Two; mean on Trial
Three; mean on Trial Four,
Paired Associate Learning test.

Mean score on Trials Two to Four,
Paired Associate Learning test.
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Table 4.2 VARIABLES MEASURING RETENTION OR FORGETTING OF INFORMATIOR,
AND THE RETRIEVAL OF INFORMATION ALREADY IN MEMORY

Tests from which variables derived

Retention/forgetting

d' - forgetting

Prose Passage One - forgetting

Prose Passage Two —~ delayed recall

Prose Passage One - delayed recall

Paired Associate - forgetting

Paired Associate - Trial Five

o A . i T e T s S it S et e i i A i At S T . . S, s e St i A i i

Memory for past public events

Past Events free recall
questionnaire

Past Events multi-choice
questionnaire

Difference between Trial One and
Trial Four, Picture Recognition test.

Difference between delayed and
immediate recall, Passage One, Prose
Passage recall.

Passage Two, Prose Passage recall

Delayed recall of Passage One, Prose
Passage recall

Difference between Trial Four and
Trial Five, Paired Associate Learning
test.

score on Trial Five, Paired Associate
Learning test.

Total score on this questionnaire

Total scare on this questionnaire

Table 4.3 MEAN AGE AND NEAN NUNBER OF YEARS OF FULL TIME EDUCATION
(YEARS AND DECIMAL YEARS) OF THE FOUR SUBJECT GROUPS.

Subject grou;a— N Age Years of education
Mean (SD) Mean (SD)
Retarded depression 10 38.9 ( 9.2) 10.3 0.9
Neurotic depression 13 42.5 (15.9 105 1.1
Anxiety state 7 45.4 12.1 10.1 0.9
Control subjects 11 36.6 (12.45 11.0 1.6
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Subject group Social class

N 1 2 K] | 3K 4 5
Retarded depression 10 0 2 3 2 3 0
Neurotic depression 13 0 3 4 2 3 1
Anxiety state 7 0 1 1 4 1 0
Control subjects 11 1 4 4 2 0 0

4.2.3 Analysis

One-way analysis of variance was used on most of the variables to
test the null hypothesis that there is no significant difference between
the scores of the four subject groups on the memory tests. A non-
parametric equivalent, the Kruskal-VWallis test, was used in cases where

the variance differed significantly between the groups.

This study was designed to investigate whether the performance of
the two groups of depressed patients differed from that of the control
subjects; whether the performance of retarded depressed patients differed
significantly from that of neurotic depressed patients, and whether that
of the anxious patients differed from that of the depressed patients and
the control subjects. Multiple comparisons were therefore used following
statistically significant one-way analyses to compare the performance of
each group to that of each other group. As there were unequal group sizes
Gabriel's test for multiple comparisons was used (Kendall and Stuart,
1968). This has been designed to give significant levels which take into
account the fact that the comparisons are not independent. It is very

similar to Tukey's Honestly Significant Difference test, which can only be

used with equal sized groups.

It was not appropriate to use Gabriel's test when the non-parametric
Kruskal-Vallis test had been used initially. Instead, multiple comparisons
were carried out using the Mann-WVhitney U test: when there are two

samples this is identical to the Kruskal-Wallis test. Amended
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significance levels were used because the individual levels for each
comparison do not take into account the fact that several comparisons are
being made. Following the procedure recommended by Leach (pl6l, 1979) it
was decided that, in order to get a true overall significance level of
0.05, each comparison should have a significance level of 0.05/6 (the
number of comparisons). This meant that the comparison had to have a
probability level of less than 0.008 to be accepted as significant at the
five per cent level. Similarly the comparisons had to have a probability
of less than 0.017 (0.1/6) to be significant at the ten per cent level. As
this method is quite conservative it was decided to accept a significance
level of 0.1 as indicating that there was a true difference between the

groups.

In two cases the same test was given several times in order to look
at the speed of learning of new material (Serial Learning test and Paired
Associate Learning test). Two-way analysis of variance with repeated
measures on one factor (test trials) was used on this data to test the
null hypothesis that the four subject groups did not differ significantly;
that performance did not change over the four trials of the tests; and

that there was no interaction between group and trial.

The Picture Recognition test, from which d' and B were calculated, was
glven several times in order to assess the rate of forgetting. As d4' and
B cannot be calculated when the probability of a hit or false positive is
zerp (Section 2.2.1), there was missing data for different subjects on
different trials. If a two-way analysis of variance had been used on this
data a third of the cases would have been excluded due to missing data.
It was therefore decided that as performance was expected to decline over
the four trials it would be appropriate to fit a regression line to the 4d'
data points for each case and to compare the regression coefficients for
each group. This gave a measure of change over time which made the most
efficient use of the available data. However, there was no reason to
presume that B levels would decline over time and therefore a regression

line was not fitted to this data.
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4.3 RESULTS

The results for tests of registration and immediate memory are given
first, followed by those for speed of learning, retention, memory for past
public events and, finally, response bias (B). Vithin each section the
results of the one-way anova or Kruskal-Wallis test of differences
between the four subject groups are presented first. If these showed
significant differences between the groups multiple comparisons were made
between the four groups. The comparison of the depressed and control
subjects is presented first, followed by the comparison of two groups of
depressed patients, and finally the results of the comparisons of the

anxious patients with both the depressed and control subjects.

4 3.1 Registration and Immediate Memory

There was no significant difference between the groups on the test of
registration: the Digit Span Forwards test (F(3,35)=1.23, p>0.05, Figure
4.1). The differences between the groups on the variables measuring
immediate memory were statistically significant (d'- Trial One,
F(3,32>=6.84, p<0.01, Figure 4.2; Free Recall - total, F(3,37)=4.36, p<0.01,
Figure 4.3; Serial Learning - immediate recall, F(3,36)=5.76, p<0.01, Figure
4.4; Prose Passage One - immediate recall, F(3,34)=3.38, p<0.05, Figure 4.5;
Paired Associate - immediate recall, F(3,37>=2.98, p<0.05, Figure 4.6; Digit
Span Backwards F(3,35)=3.16, p<0.05, Figure 4.7).

Gabriel's test for multiple comparisons was then used to compare
every group with every other group on each of the six variables which
had shown a significant difference between groups. The retarded depressed
subjects differed from the control subjects at the one per cent level on
Free Recall - total and d' - Trial One, and at the five per cent level on
the remaining four variables: in each case they scored less than the
controls. The neurotic depressed subjects differed significantly from the
controls at the one per cent level on the Free Recall - total and Serial
Learning - immediate recall variables, and at the five per cent level on
d' - Trial One. They did not differ significantly from the controls on the
remaining three variables, although the differences on these variables
were in the expected direction with the depressed subjects recalling less

than the controls.
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The retarded depressed subjects were, therefore, clearly impaired on
all six variables measuring immediate memory. The less severely ill
neurotic depressed subjects were significantly impaired on three of the
variables. The memory impairments shown by these depressed subjects are
central to this thesis: the next three chapters explore aspects of the
impairment, including its relationship to self-rated depression and
anxiety levels (Chapter Six) and to the subjects' reports of memory

problems (Chapter Seven).

The two depressed groups differed significantly on only one of the
six variables, d' - Trial One, with the retarded depressed group getting
significantly lower scores. Thus on three of the variables (Prose Passage
One - immediate recall, Paired Associate - immediate recall and Digit
Span Backwards) the two depressed groups did not differ significantly
despite the fact that the scores of the retarded depressed group differed
significantly from those of the controls while those of the neurotic

depressed group did not.

The anxious group achieved higher scores than the depressed subjects
and lower scores than the control group on all six variables. They did
not differ significantly from the control subjects on any of the
variables, although there was a trend for them to do so on Serial
Learning - immediate recall and Digit Span Backwards (p<0.10,
>0.05). They scored significantly higher than the retarded depressed
subjects on d' - Trial One (p<0.05) and there was a trend for them to do
so on Free recall - total (p<.01, >0.05). There was a similar trend
towards a significant difference on this variable between the neurotic
depressed and anxious subjects. Thus, despite the consistent pattern of
scores, the difference between the anxious subjects and the other groups
only reached statistical significance on one variable. This is probably
due to the fact that there were only seven subjects in the anxious group.
It is therefore not clear whether the anxious patients have a similar
pattern of impairment to the depressed patients, although in a less
severe form, or whether they are in fact performing comparably to the

control subjects.
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In addition to locking at total scores on the Free Recall test the
serial position curves of the four groups were examined (Figure 4.8) to
see whether they showed the expected pattern of enhanced recall of the
first few and last few items. This would supposedly be due to the first
few items having been rehearsed most and entering the long-term
component of memory (the primacy effect), and the last few items being
recalled from the short-term memory store (the recency effect; Section
2.2.1). It can be seen in Figure 4.8 that the only group to deviate from
the expected pattern was the control subjects who showed enhanced recall
of the first four items but not of the last four items. In contrast, both
depressed groups and the anxious subjects show the recency and primacy

effects.

Table 4.5 shows the summary table of the two-way analysis of
variance with repeated measures on one factor (the serial position of the
recalled words) carried out on the serial position data. There was a
significant effect of group and of serial position, but no interaction
between the two. Thus there is no difference between the groups in the
pattern of results, although the depressed groups appear impaired overall.
This indicates that there is no specific impairment in depression
restricted either to the long-term or short-term component of memory, but

a more general deficit.

In order to compare three modes of recall (recognition, cued and free
recall) the standard scores on d' (derived from the Picture Recognition
test), Free Recall - total, and Paired Associate -~ Trial One were
calculated. Table 4.6 shows the summary table of the two-way analysis of
variance with repeated measure on one factor (mode of recall) using these
data. There was an overall effect of group but no interaction between
group and mode of recall, showing that the relationship between the
groups did not differ over the three tests. The depressed patients were
therefore not relatively more impaired on the free recall test than on

the others.
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TVO-VAY ANALYSIS OF VARIANCE OF THE NUNBER OF ITEMS

CORRECTLY RECALLED ON THE FREE RECALL TEST AS A FUNCTION

OF GROUP MEMBERSHIP AND SERIAL POSITION.

3.3 <0.05

TVO-VWAY ANALYSIS OF VARIANCE OF THE STANDARDISED SCORES OF

MENORY TESTS AS A FUNCTION OF GROUP MEMBERSHIP AND MODE
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Table 4.5
Source SS
Between subjects
Group membership 7.3
Residual 25.8
V¥ithin subjects
Position 28 .4
Position =x Group 6.3
Residual 122 .4
Table 4.6

OF RECALL.
Source SS
Between subjects
Group membership 21.4
Residual 34.6
Vithin subjects
Mode of recall 0.1
Mode x Group 4.0
Residual 38.2

F P
6.6 <0.01
0.12 NS

1.13 NS
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4.3.2 Speed of Learning

Serial Learning test

The Serial Learning and the Paired Associate tests were each
presented and recalled four times (the Paired Associate test was also
recalled a fifth time without the pairs of words being presented first).
If, as indicated by the results presented in the previous section, the
depressed subjects had difficulty learning new information they might be
expected to recall less information than the controls on each of the four
trials. Analysis of variance was therefore used to investigate whether
scores on these tests varied over the four trials, and whether the perf-
ormance of the four subject groups differed on these tests. In addition
the interaction between group membership and trial was also examined: the
depressed subjects may be able to overcome their initial difficulty in
learning the material and perform as well as the control subjects on
later trials, or alternatively they may find it difficult to concentrate
on the task for the time required and consequently do less well in
comparison with the control subjects on the last trials than on the first

trial.

The scores of the four subject groups on the four trials of the
Serial Learning test are given in Figure 4.9. Table 4.7 gives the summary
table of the two-way analysis of variance with repeated measures on one
factor (test trials). Scores differed significantly between the four
groups and over the four trials; in addition there was an interaction
between these two factors: the relationship between the scores of the

different groups was not the same over all trials.

As indicated above (Section 4.3.1), the anxious subjects were not
significantly different from either the depressed subjects or the control
subjects on the first trial of this test. On the second trial the scores
of the anxious and control subjects substantially increased whilst those
of the two depressed groups increased only modestly. There was very
little difference between the scores of the control and anxious subjects,
or between those of the retarded depressed and neurotic depressed
subjects; however there was a large difference between the scores of the

control and anxious subjects on one hand, and the retarded and neurotic
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control and anxious subjects on one hand, and the retarded and neurotic
depressed subjects on the other. This pattern of results continued over
the remaining two trials, except that the gap between the retarded and
neurotic depressed subjects widened, with the latter group scoring more

than the former.

The mean scores over the second to fourth trials were calculated
(Serial learning - speed of learning); a one-way analysis of variance
followed by Gabriel's multiple comparison test was then used to see
whether the differences between the groups were statistically significant
(Figure 4.10). As expected there was a significant overall difference
between the groups (F(3,36)=9.8, p<0.001). The scores of the control
subjects differed significantly from those of both the retarded and
neurotic depressed groups at the five per cent level, showing that the
depressed patients learnt new material more slowly than the controls and
did not overcome the deficit shown on the first trial. There were no
significant differences between the scores of the two depressed groups.
The scores of the anxious subjects differed significantly from those of
the depressed patients and were not significantly different from those of

the controls.

Table 4.7 TVO-VAY ARALYSIS OF VARIANCE OF THE NUMBER OF ITENS
CORRECTLY RECALLED ON THE SERIAL LEARNING TEST AS A
FUNCTION OF GROUP MEMBERSHIP AND TRIAL.

Source SS df MS F P

Between subjects

Group membership 410.9 3 136.9 8.7 <0.01
Residual 536.6 34 15.8

Vithin subjects

Trial 622.3 3 207 .2 130.7 <0.01
Trial x Group 66 .9 9 7.4 4.7 <0.01
Residual 161.8 102 1.6
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Paired Associate test

Table 4.8 gives the summary table for the two-way analysis of
variance using the data from the first four trials of the Paired
Associate test (the fifth trial is excluded because it measured recall
after a delay). The data are illustrated in Figure 4.11. There was a
highly significant effect of group: the scores overall differed
significantly between the four groups. There was also a significant effect
of trial: scores differed between the four trials. In this case, however,
there was no interaction between the two. This may be because there was a
celling effect on this test: by the fourth trial three out of seven
anxious subjects, five out of thirteen neurotic depressed and eight out of
eleven controls were getting the maximum score of ten. These subjects may
have increased their scores substantially if it had been possible to do

S0.

The mean scores over trials two to four were calculated (Paired
Associate - speed of learning; Figure 4.12) and, as on the Serial Learning
test, the scores of the four groups differed significantly (F(3,37)=9.8,
p<0.01). Multiple comparisons showed that the control subjects differed
significantly from both the retarded and neurotic depressed subjects at
the five per cent level. In contrast to the Serial Learning test the
neurotic depressed and retarded depressed groups differed significantly
at the five per cent level, with the neurotic depressed subjects achieving
higher scores. The anxious subjects differed significantly from the
retarded depressed subjects on this test, but not from the less impaired
neurotic depressed subjects. They did not differ from the control

subjects.

The results from the two tests of the speed of learning showed that
the depressed patients were impaired on both tests. There was a
suggestion on the Serial Learning test that patients in the neurotic
depressed group were able to learn the information more quickly than the
retarded depressed group: this was clearly the case on the Paired \
Associate test. The anxious subjects were not impaired on these tests:
they did not differ significantly from the controls but did differ from
the retarded depressed group on both tests and from the neurotic

depressed on the Serial Learning test.
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Table 4.8 TVO-VAY ANALYSIS OF VARIANCE OF THE NUNBER OF ITENMS
CORRECTLY RECALLED ON THE PAIRED ASSOCIATE TEST AS A
FUNCTION OF GROUP MEMBERSHIP AND TRIAL

Source SS df MS F P

Between subjects

Group membership 69.7 3 23.2 4.5 <0.01
Residual 189.3 37 5.1

Vithin subjects

Trial 263.9 3 87.9 56.2 <0.01
Trial x Group 20.6 9 2.3 1.5 NS
Residual 173.8 111 1.6

4.3.3 Retention

Several of the tests in the test battery contained a trial in which
subjects were asked to recall information which had been presented to
them earlier in the testing session. This was to investigate whether the
four subject groups differed in their ability to retain information in
nemory or, to put it another way, whether they differed in the amount of

information they forgot over time.

Prose Passage tests

Prose Passage One was recalled immediately after it was read to the
subject and again later on in the testing session. Prose Passage Two was
just recalled after a delay, because it was felt that the initial recall of
Passage One might rehearse the passage and result in the subjects
recalling more information after the delay than they would otherwise. The
scores on Prose Passage One - delayed recall are shown in Figure 4.13 and
those on Passage Two - delayed recall in Figure 4.14. Figure 4.15 gives
the scores on the variable 'Prose Passage One - forgetting' which was
calculated by subtracting the number of items recalled after the delay

from the number originally recalled: this therefore consists of the
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number of items originally recalled which were forgotten before the

delayed recall.

The Bartlett Box test for the equality of variance in the four groups
showed that the variances on Prose Passage One - forgetting differed
significantly between the groups (F=2.7, p<0.05) and therefore the
Kruskal-Wallis test was used. There were no significant differences
between the groups on this test (N=37, yx#=2.45, p>0.05): the depressed
patients therefore did not differ significantly from the control or

anxious subjects in their ability to retain information in memory.

There was a statistically significant difference between the scores
of the four groups on both Prose Passage One - delayed recall and Prose
Passage Two - delayed recall (Passage One - delayed recall, F(3,34)=3.93,
p<0.05; Passage Two - delayed recall, F¢(3,35)=3.15, p<0.05). As the groups
did not differ in the amount of information forgotten, the differences on
these variables presumably result from differences in the amount

originally learned.

Multiple comparisons, using Gabriel's test, were then made between the
scores of each group on Prose Passage One - delayed recall and Prose
Passage Two - delayed recall. The retarded depressed subjects differed
significantly from the control subjects at the five per cent level on the
former variable, and at the one per cent level on the latter, whilst the
neurotic depressed subjects did not differ significantly from the
controls on either variable. The two depressed groups did not differ
significantly from each other and the anxious subjects did not differ
significantly from either of the two groups of depressed subjects, or

from the control subjects.
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It can be seen that the scores of the control subjects declined
sharply between the first and second trials, and between the third and
fourth; their final score was lower than that of the other groups even
though it was higher to begin with. In contrast the retarded depressed
subjects showed a slight decline over the first three trials and then
increased their score on the final trial. The scores of the neurotic
depressed and anxious subjects both declined between the first and second
trials. The neurotic depressed subjects' scores then declined further
between the second and third trials, while the anxious subjects increased
their scores slightly; both groups showed little change between the last

two trials.

Figure 4.19 shows the mean regression coefficents for the relation-
ship between 4d' scores on Trials One to Four. The coefficents for the
anxious and retarded depressed subjects were small but positive,
suggesting that their scores increased over the four trials. In contrast,
those for the controls and neurotic depressed were both negative; the
scores declined over time. The differences between the groups were
statistically significant (F(3,33)=6.9, p<0.001). Gabriel's multiple
comparisons showed that the control subjects differed from the retarded
depressed subjects at the one per cent level but did not differ
significantly from the neurotic depressed subjects. The neurotic depressed
subjects differed from the retarded depressed subjects at the one per
cent level. The anxious subjects differed from the neurotic depressed
subjects at the five per cent level and the controls at the one per cent
level. There is, therefore, no evidence that the depressed or anxious
subjects forgot more information than the controls over the four trials
of this test. Instead, the control subjects showed the biggest decline in
scores, whilst the anxious and retarded subjects actually showed a small

increase.
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To summarise, there were no significant differences between the
groups on two of the variables measuring the amount of information
forgotten between inital and delayed recall: Prose passage One -
forgetting amd Paired Associate - forgetting. There is, therefore, no
evidence that the depressed or anxious patients differed from the
controls in their ability to retain information in memory. The significant
differences between the groups on Prose Passage One - delayed, Prose
Passage Two - delayed and Paired Associate - Trial Five were therefore
presumably due to the impairments in immediate learning reported abave
(Section 4.3.1) and showed the same pattern of results as the immediate
learning variables. The significant differences between the groups in the
rate of forgetting on the Picture Recognition test (d') were in the
opposite direction to that hypothesised: the control subjects showed the
greatest decline in memory whilst the scores of the retarded depressed

and anxious subjects actually increased.

These results do not take into account the fact there were
significant differences between the groups in the amount recalled on the
first trial of the Prose Passage recall, Paired Associate and Picture
Recognition tests (Section 4.3.1). The fact that the depressed subjects
recalled less information initially may have obscured a real difference
between the groups in their ability to retain information: the depressed
subjects may not have forgotten more information than the other subjects
because there was no more information to forget, not because they forgot
the information at the same rate as the control subjects. This possibility
needs to be borne in mind when interpreting these results, but seems
unlikely as it is clear that most depressed patients could have forgotten
more information than they did: only two out of thirteen neurotic
depressed and two out of ten retarded depressed patients scored zero on
Prose Passage One - delayed and none of the depressed patients did so on

Paired Associate - Trial Five.
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questionnaire (F(¢3,35)=3.87, p<0.05). Multiple comparisons showed that the
retarded depressed and neurotic depressed subjects took significantly

longer than the control subjects (p<0.05; Figure 4.23).

Regression analyses were then used to see if there was a significant
difference in recall between the groups on the questionnaires when the

time taken to complete them was taken into considerationm.

First, the results for the multi-choice questionnaire are considered.
Vhen time taken to complete the questionnaire was entered into the
equation 1t explained 12% of the variance in recall which was significant
(F(1,37)=4.9, p<0.05): the longer the subjects took, the less they recalled
Subject group (Group), coded as three dummy variables, was then added.
This caused an increase in R® of .12 which was not significant (F
change=1.74; NS). The order in which the variables entered the equation
was then reversed. When Group was entered first it explained 22% of the
variance; this was significant (F(3,35)=3.3, p<0.05). Time taken to
complete the questionnaire was then added to the equation causing an
increase in R® of only .01: this was not significant (F change=.7, NS).
Although neither variable caused a significant increase in the amount of
variance explained when added to the other variable, the amount explained
by Group when added to time was clearly much larger than that explained
by time when added to Group. It can therefore be concluded that the
significant differences observed between the groups were not due to

differences in the time taken to complete the questionnaire.

The amount of variance in performance on the free recall
questionnaire explained by time taken to complete the questionnaire was
significant (R==.1; F(1,39)=4.2, p<0.05). Vhen Group was added to this it
caused a significant increase in R* (R* change=.19, F change=3.1; p<0.05).
Vhen the order in which the variables were entered into the equation was
reversed, Group again explained a significant amount of the variance
(r2=,19; F(3,37>=2.8, p<0.05). Time taken to complete the questionnaire
caused a significant increase in R* of .1 (F change=4.9; p<0.05): the
longer the subjects took the more they recalled. It is clear that
differences in the time taken to complete this questionnaire did not

account for the marginal differences in recall between the groups.
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Subjects were instructed to complete all the questions on the multi-
choice questionnaire; all except three subjects did so. Low scores on this
questionnaire therefore show that the subjects gave wrong answers.
However subjects could score low on the free recall questionnaire either
by getting questions wrong or by not attempting some questions at all.
Figure 4.24 shows the number of questions each group answered wrong, and
Figure 4.25 the number each group omitted. There were no significant
differences between the groups on the former variable (F(3,37)=1.19,
p>0.05). However the differences in the number of questions omitted by
each group approached significance (¥F(3,37) =2.76, p=0.05). Individual
camparisons showed there was a trend for the retarded and neurotic

depressed subjects to omit more answers than the controls (P<0.1, >0.05).

In summary there is a trend for the depressed subjects, both retarded
and neurotic, to achieve significantly lower scores than the controls on
the free recall version of the questionnaire. This was not due to the
depressed subjects taking longer to complete the questionnaire and
therefore being unable to complete it in the time allowed. There were no
significant differences between the groups in the number of questions the
subjects answered wrong, but there was a trend for depressed subjects to
omit significantly more answers than the controls. The two depressed
groups did not differ significantly, and the anxious subjects did not
differ significantly from either the depressed or the control subjects on

any of these variables.

There were statistically significant differences between the groups
on the multi-choice questionnaire with both groups of depressed subjects
scoring significantly lower than the controls. Again this could not be
accounted for by depressed subjects being slower to complete the
questionnaire. Once more there were no statistically significant
differences between the two groups of depressed patients, or between the

anxious subjects and either the depressed or the control subjects.

Thus the two groups of depressed subjects performed less well than
controls on two questionnaires measuring memory for past public events.
The retarded and neurotic depressed patients did not differ significantly.
The anxious subjects did not differ significantly from the controls, nor

did they differ significantly from the depressed subjects.
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study which made it particularly difficult; for instance the 'Snoapy'
cartoons may have been insufficiently distinct from one another. It would,
therefore, be premature to conclude from these results that depressed

patients do not have particular problems with difficult tasks.

The serial position curves derived from the Free Recall test showed
both a primacy and a recency effect in the data for the depressed
patients. There was no significant interaction between subject group and
serial position of recalled words, as would have been expected if the
depressed patients were impaired solely in the short-term or in the long-
term component of memory. The depressed patients recalled as many of the
final four words as the control subjects suggesting that their ability to
retrieve information from short-term memory was unimpaired. However, the
control subjects were the only group not to show a recency effect,
presumably because they did not adopt the strategy of recalling these
words first. It is therefore difficult to interpret the finding that the
depressed patients did not differ from the controls in their recall of
this final group of words. It may be that, as the results for Digit Span
Forwards suggest, depressed patients are able to recall limited amounts
of information from the working memory as well as controls but, because
of the hypothesised reduction in processing capacity, show impairment
either when the amount to be remembered is larger or when insufficient
capacity remains to process the information adequately. However this

remains a hypothesis.

In summary, the retarded depressed patients were impaired on all six
variables measuring immediate memory or new learning while the less
geverely depressed neurotic group were significantly impaired on only
three. It is argued that these included the most difficult tasks and that
the degree of impairment shown in depression may be a function both of
the severity of depression and the level of difficulty of the task. This
is consistent with other research on the relationship between effort and
performance in depression (Section 1.8.1). The serial position curves show
that the impairment is not restricted either to the short-term or long-
term component of memory, but is more generalised. Again, this is
consistent with the view that impairment may be found at any stage of
processing providing it demands sufficient effort (eg Cohen et al, 1082;

Glass et al, 1981). There is some evidence from the serial position
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patients, may suggest that the anxious patients were impaired on these

variables. However, their scores did not differ significantly from those
of the control subjects on any variable. These results are presumably a
consequence of the small number of subjects in the anxious group. It is
possible that the anxious patients were impaired on these variables

neasuring immediate memory but the evidence is inconclusive.

It is clear that the anxious patients did not have the same
impairment on the speed of learning tests as the depressed patients. As
Figures 4.9 and 4.11 show, the scores of the anxious patiente were near
those of the depressed patients on Trial One, but on Trial Two they
performed at nearly the same level as the control subjects. The scores of
the anxious patients on Serial learning - speed of learning were
significantly higher than those of the depressed patients. Thus it is
clear that the anxious patients were able to overcome any impairments
they had on the first trials of these tests. This may be because they
exerted more effort on the second trial after having assessed the
resources required on the first trial. This is consistent with the view of
Eysenck (1979) that working memory capacity is reduced in anxiety but

that they overcome the effects by exerting more effort.

Like the depressed patients, there was no evidence that the anxious
patients differed from the controls in their ability to retain information
in memory. The pattern of results on the past public events question-
naires was similar to that found on the immediate memory variables: the
scores of the anxious patients were intermediate between those of the
depressed and control subjects but significantly different from neither.
It is therefore unclear whether or not they were impaired on these tests.
The results on the measure of response bilas are clearer: as with the
depressed patients, the anxious patients did not differ from the controls

on these variables.

Few conclusions can be drawn about the performance of the anxious
patients in relationship to that of the depressed patients due to the
small number of anxious subjects. Like the depressed patients, they were
not impaired on the variables measuring the amount of information
forgotten before delayed recall, or on the measures of response bias.

However, their scores were intermediate between those of depressed
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education (Section 4.2.2). Despite the lack of matching, therefore, the
groups do not differ on these variables. It therefore seems unlikely that
the results reported in this chapter were a consequence of these

variables rather than of the psychiatric status of the subjects.

However, before going on to explore the relative effects of
depression and anxiety on the memory of these subjects it is necessary to
ensure that the differences observed between the subject groups in this
chapter are really due to their psychiatric condition and not to the
psychotropic medication which the depressed and anxious patients were
receiving, or to a history of E.C.T (Section 3.2). The possibility that the
group differences are artifacts resulting from the treatment the subjects

received is therefore examined in the next chapter (Chapter Five).
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available for the patient. The three classes of psychotropic medication
and E.C.T (the treatment variables) were then added to the equation to see
if they significantly increased the amount of variance (R*) explained by
the equation. They were then entered into an equation individually to see
if they explained a significant amount of variance by themselves. Finally,
and most importantly, Group was added to this equation: if performance
still differed significantly between the groups when the effects of the
treatment variables were controlled for then the addition of Group would

cause a significant increase in the amount of variance explained.

As Table 5.2 shows, Group explained a significant amount of the
variance in all six variables measuring immediate memory when placed
alone in the equation: this was expected, as only thaose variables where a
significant effect of Group was found initially (Section 4.3.1) were
included in this analysis. On three of the variables, 4' ~ Trial One, Free
Recall - total and Serial Learning - immediate recall, Group caused a
significant increase in variance when added to the regression equation
containing the treatment variables. This shows that the significant
differences between the subject groups found in the preceding chapter
were not, in these cases at least, caused solely by the treatment patients

were receiving rather than by their psychiatric condition.

Group did not cause a significant increase in the amount of variance
explained in Prose Passage One — immediate recall when added to the
equation containing the treatment variables: the significant difference
between the subject groups reported in Chapter Four therefore disappeared
when the effects of the treatment variables are controlled for. The
treatment variables did not significantly increase the variance when
added to the equation containing Group, although they had explained a
significant amount of the variance when in the regression equation by
themselves. These results indicate that it is not possible to distinguish
between the effects of Group and the effects of the treatment variables

on this variable.

On both Paired Associate - immediate recall and Digit Span
Backwards, neither Group nor the treatment variables explained a
significant amount of variance when added to the equation containing the

other variable(s). Again, this could indicate that it is not possible to
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distinguish between the effects of Group and the treatment variables.
However, the treatment variables did not explain a significant amount of
the variance on either of these variables when entered in an equation by
itself. It is therefore concluded that as the treatment variables were not
significantly related to performance the differences observed between the
groups (Section 4.3.1) were due to the psychiatric conditions, not to the

treatment variables.

Table 5.3 gives the standardised partial regression coefficents for
the dummy variables from the regression equation containing both Group
and the treatment variables. As explained above (Section 5.2.3), these
express the relationship between the subject group represented by the
dummy variable and the control subjects with the effects of the treatment
variables partialled out. The retarded depressed patients differed
significantly from the controls on five of the six immediate memory
variables; the exception was Prose Passage One - immediate recall. The
neurotic depressed patients were significantly different from the
controls on the three variables on which they were shown to significantly
impaired in the previous chapter: d' - Trial One, Free Recall - total, and
Serial Learning ~ immediate recall. The anxious patients did not differ
significantly from the control subjects on any of these variables, as was
the case when the effects of the treatment variables were not partialled
out (Section 4.3.1). However, on three of these variables (d' - Trial One,
Paired Associate - Trial One, Digit Span Backwards) there was a trend for
them to do so (p>0.05, <0.1). This suggests that they may have been

impaired on these tests.

Controlling for the effects of the psychotropic drugs and E.C.T
therefore has not changed the overall pattern of results obtained in
Chapter Four: the retarded depressed patients are impaired on all but one
of the immediate learning variables, the neurotic depressed are impaired
on what are presumed to be the most difficult three, and there is no
conclusive evidence for significant impairment in the anxious patients.
The relationship between the regression coefficients of the depressed and
anxious patients is the same as that found between their raw scores: the
retarded depressed patients scored lowest, followed by the neurotic
depressed patients with the scores of the anxious patients lying between

those of the depressed and control subjects.
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9.3.2 Speed of Learning

WVhen entered into the regression equation alone, Group explained a
significant amount of the variance in both Paired Associlate - speed of
learning and Serial Learning - speed of learning variables (Table 5.2).
When Group was added to the regression equation containing the treatment
variables it caused a significant increase in the variance explained in
both variables. Thus, the significant differences observed between the
subject groups on these variables (Section 4.3.2) were not due to the

treatment the subjects were receiving.

Both the retarded depressed and neurotic depressed patients differed
significantly from the controls on these variables when the effects of
the treatment variables were partialled out, as they had done in the
initial analysis (Table 5.3). However, the anxious patients differed from
the controls on Paired Associate - speed of learning which was not the
case ariginally. This result suggests that although anxious patients were
not as impaired as depressed patients on these variables (Section 4.3.2)

they may have had some degree of impairment on them.

5.3.3 Retention

Group alone explained a significant amount of the variance in Prose
Passage One - delayed recall (Table 5.4). However it did not significantly
increase the amount of variance explained when added to the equation
containing the treatment variables. This suggests that the significant
differences between the groups observed in the ariginal analysis (Section
4.3.3) were due to treatment the subjects were receiving rather than their
psychiatric condition. However, the treatment variables did not explain a
significant amount of variance when added to the equation containing
Group, although there was a trend for them to do so when in the equation
by themselves. As neither Group or the treatment variables have a
significant effect on recall when the effects of the other were

controlled for, something common to both variables was affecting

performance on this test.

The results for Prose Passage Two ~ delayed recall are somewhat

clearer (Table 5.4). Group explained a significant amount of variance when
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placed in an equation by itself, and it also significantly increased the
amount of variance explained when added to the equation containing the
treatment variables. This indicates that the differences between the
groups were not due to the subjects' treatment rather than to their

psychiatric condition.

As in other analyses the data for Paired Associate - Trial Five were
examined graphically before formal analysis was undertaken. In this case
the variance of the scores was clearly correlated with their mean. The
scores were therefore squared to overcome the heterogeneity of variance.
Group explained a significant amount of variance when placed alone in the
equation and significantly increased the amount of variance explained
when added to the equation containing the treatment variables (Table 5.4).
Again, this indicates that the ditferences between the groups reported in
Section 4.3.3 were not solely due to the treatment the subjects were

receiving, but also to their psychiatric condition.

Table 5.5 shows that the retarded depressed patients differed
significantly from the controls on all three of the variables in this
section, as they had done in the original analysis. The anxious patients
also showed the same pattern of results as in the original analysis: they
were not significantly impaired in relation to the controls on any of
these variables. The neurotic depressed patients were significantly
different from the controls on Paired Associate - Trial Five (again as in
the original analysis) and they were also significantly different from
the controls on Prose Passage Two - delayed recall. This was not

originally the case.
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On Paired Associate - immediate recall and Digit Span Backwards, the
amount of variance explained by subject group was not significant when
the variables coding group (Group) were added to the regression equation
containing the treatment variables. However, there was no evidence that
the treatment variables affected performance on these variables and so it
cannot be argued that the observed differences between the groaups
(Section 4.3.1) were due to the treatment the subjects were receiving. The
effect of entering the treatment variables in the regression equation
before Group was that any variance shared by the treatment variables and
Group was allocated to the treatment variables; this reduced the variance
allocated to Group and the likelihood of it being statistically
significant. As the amount of variance explained by Group by itself was
quite small the effect of entering it after the treatment variables was to
reduce the amount of variance attributed to it below the level of
significance. It is not surprising that there was only a weak effect of
Group on these variables, since only the retarded depressed and control
groups differed on them initially (Section 4.3.1). It is, however, clear
that the differences between these groups were not due to psychotropic

medication and E.C.T.

On Prose passage One - immediate recall the amount of variance
explained by Group was not significant when it was added to the
regression equation containing the treatment variables. In contrast to
Paired Associate — immediate recall and Digit Span Backwards, the
treatment variables were significant predictors of performance when
entered in the equation by themselves, although they were not signif-
icantly related to performance when added to the equation containing
Group. The treatment variables may have been affecting performance on
this test rather than Group, but they did not explain a significant
amount of the variance when added after Group because shared variance
was allocated to Group. Alternatively these results may indicate that it
is not possible to distinguish between the effects of the treatment
variables and Group on this variable. It must be concluded that the
differences between the groups found on this variable initially (Section
4.3.1) were at least as likely to have been due to the effects of
psychotropic medication and E.C.T as to the psychiatric conditions of the
patients. This may have been because this test differed from the other

tests of immediate memory; the material was structured and meaningful and
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equation containing the treatment variables. However, the treatment
variables were not significantly related to recall when entered into the
equation without Group, although there was a trend for them to be so.
They did not increase the amount of variance explained when entered into
the equation containing Group. They were, therefore, unlikely to be the
sole cause of the effects on memory found in Section 4.3.3. It was
concluded that Group did not significantly increase the amount of
variance explained by the treatment variables because, as already noted,
the prose passage recall tests were relatively easy and not greatly
affected by depression. Group was consequently not strongly related to
performance on this test, and therefore no longer a statistically
significant predictor of performance when shared variance was attributed
to the treatment variables. The results for this variable, when combined
with those for the immediate recall of this prose passage, suggest that
the treatment variables did affect perfarmance and that in addition
depression and/or anxiety may have had a limited effect. The latter
conclusion is supported by the fact that scores on Prose Passage Two, a
very similar test, were significantly affected by group membership. It is
further supported by the finding, reported below, that the retarded
depressed patients were significantly different from the controls on
Prose Passage One - delayed recall after the effects of the treatment

variables were partialled out.

Vhen the depressed and anxious groups were compared to the control
group the retarded depressed patients were significantly impaired on all
three variables, as they were in the original analysis (Section 4.4.1). The
neurotic depressed patients were significantly impaired on Paired
Associate - Trial Five and they were also impaired on Prose Passage Two

- delayed recall, which was not the case originally.

Qverall, therefore, controlling for the effects of psychotropic
medication and E.C.T has not altered the conclusions drawn in Section
4.3.3: the retarded depressed patients are impaired on all three variables
measuring recall after a delay; the neurotic depressed patients are
impaired on two of them, while there is no evidence that the anxious

patients were impaired on these variables.
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possibility that anxious patients were impaired on these tests cannot be

ruled out, although the present results are equivocal.

Having established that the differences between the four groups are
not solely Causedhby differences in treatment it is appropriate to to
look for explanations for the memory impairment based upon aspects of
the psychiatric conditions themselves. In Chapter Six the relative effects
of self-rated depression and anxiety on memory in these subjects are

explored.
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approach and argued that depression and anxiety are variants of the same
disorder and differ only quantitatively (eg. Gersh and Fowles, 1979;
Johnstone et al, 1980; Kendell, 1974; Tyrer et al, 1987). Others argue for
a pluralistic model in which there are two distinct disorders which
differ qualitatively (eg Mountjoy and Roth, 1982; Prusoff and Klerman,
1974; Roth et al, 1972). It has also been suggested that patients with co-
existing depression and anxiety have a different disorder to either
anxiety or depression alone (eg. Clancey et al, 1978; Van-Valkenburg et
al, 1984). Stravrakaki and Vargo (1986) reviewed the literature on the
relationship between anxiety and depression and concluded that although
clinically they often can be classified as different disorders in view of
the contradictory research findings there is as yet 'no unequivocal
solution to the problem of how anxiety and depression are related'. A
similar conclusion was recently reached by Eaton and Ritter <(1988) who
used field survey data to explore the pattern of relationships of anxiety
and depression to socio-demographic factors, priar psychopathology and
Life Events, and found that none of these distinguished between the two

syndromes.

Vhatever view is taken of the relationship between depression and
anxiety, it is clear that they frequently co-exist and that consequently
individuals with high levels of one are also likely to have symptoms of
the other. This means that levels of anxiety need to be taken into
consideration when assessing the effects of depression on memory, and
vice versa. However, this is rarely done. As Strack et al (1985) have
noted 'the field now has relatively distinct theoretical and empirical
literatures based around the selection of subjects on depression, anxiety
and self-esteem measures'. This overlooks the fact that a subject high on
one is also likely to be high on the others, and that a model such as
that developed by Strack et al (1985) to account for the effects of
depression on performance could equally be viewed as a model of the
effects of anxiety, even though anxiety played no part in the selection of

the subjects used to test the model.

Zarantonello et al (1984) have also pointed out the need for
researchers to use measures o0f both anxiety and depression when
investigating psychological performance in these conditions as this will

lead to a 'greater specificity of prediction and results'. They
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Table 6.3 shows the results for the variables measuring retention
(these could be more accurately described as measuring recall affer a
delay as the variables measuring the amount forgotten after a delay were
excluded from this section because they did not ditfer significantly
between the groups (Section 4.3.3)). Depression explained a significant
amount of the variance in Prose Passage One - delayed recall when entered
alone in the equation; the same was not true of anxiety. Neither
depression nor anxiety caused a significant increase in the amount ot
explained variance when added to the equation containing the other
variable. This suggests that depression, and not anxiety, was affecting
performance on this test. Both depression and anxiety were significantly
related to performance on Prose Passage Two — delayed recall when alone
in the equation, but neither was when added to the equation containing
the other. Something common to both depression and anxiety seems to have
been the main determinant of performance on this test. The results for
the third variable in this section (Paired Associate - Trial Five) were
somewhat different: depression, but not anxiety, was significantly related
to performance when entered alone in the equation, and depression caused
a significant increase in the amount of explained variance when added to
the equation containing anxiety. Thus depression and not anxiety was

related to performance on this test.

Scores on the Past Events multi-choice questionnaire were
significantly predicted by both anxiety and depression when placed alone
in the regression equation (Table 6.3), but neither caused a significant
increase in the amount of explained variance when added to the equation
containing the other. Thus it must be concluded that something common to

both anxiety and depression was the main determinant of performance on

this test.
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The three variables on which performance was found to be determined
by something common to anxiety and depression were the same three
variables on which both the retarded and neurotic depressed patients were
found to significantly impaired (Section 4.3.1), and which were presumed
to be the more difficult immediate memory tasks (Section 4.4.1). In
contrast, the three remaining variables were the ones on which only the
more severely depressed retarded depressed patients were significantly
impaired, and which were presumed to be the easier tasks. This suggests
that depression affects performance on easier tasks, whilst some aspect
of both anxiety and depression affects performance on more difficult

ones.,

Depression proved to be the main determinant of performance on both
speed of learning variables. Depression was also most closely related to
performance on two of the variables measuring recall after a delay:
Paired Associate - Trial Five and Prose Passage One - delayed recall.
There was evidence on Prose Passage Two - delayed recall that it was not
possible to distinguish between the effects of depression and anxiety and
that therefore some aspect of both was related to performance on these

variables. The same conclusion was drawn from results on the Past Events

nulti-choice questionnaire.

These results, particularly those for the variables measuring
immediate memory, raise the interesting possibility that some aspect
common to both depression and anxiety was determining performance on the
more difficult tests, while depression was the main determinant of
performance on easier ones. This would be consistent with the hypothesis
that processing capacity is reduced in depression (probably due to
cognitive interference) and that this leads to performance deficits
(Hasher and Zacks, 1979). It could also be consistent with Eysenck's
(1979, 1982) theory of memory in anxiety, which suggests that processing
capacity is also reduced in anxiety (again due to cognitive interference)
but that, provided the task does not make too many demands on memory,
anxious individuals are able to overcome the effects of reduced capacity

by increasing the amount of effort put into the task and consequently the

amount of available processing capacity.
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(Section 4.4.1)>. In addition some of the remaining tests which were
affected by a factor common to both depression and anxiety were prose
passage recall tests: these have been considered to be easier tasks
because the material is structured and has a degree of redundancy
(Section 2.2.1>. It is difficult to know how difficult a test is and how
much effort and processing capacity it requires: this has not been well-
defined by either Eysenck (1979, 1982) or Hasher and Zacks (1979) and it
is consequently possible that the delayed recall of the prose passages
was more difficult than, for example, the speed of learning tests. There

is, however, no good evidence that this is the case.

The hypothesis suggested here is that, although processing capacity
is reduced in both depression and anxiety, only individuals high in
depression will shaw deficits on relatively undemanding tasks because
anxious individuals are able to overcome the reduction in proceseing
capacity by increasing effort and therefore increasing the available
processing capacity. On these types of tasks, therefore, only depression
will be significantly related to a reduction in performance. On more
demanding tasks, however, the anxious individuals will be unable to
increase effort sufficiently to overcome the reduction in processing
capacity caused by cognitive interference. Performance will therefore be
impaired in both anxiety and depression and by something common to both:
cognitive interference leading to a reduction in processing capacity. This
hypothesis brings together the work of Hasher and Zacks (1979) on
depression and Eysenck (1979; 1982) on anxiety. It remains speculative

but seems to have potential in furthering the understanding of memory in

depression and anxiety.

One reason why this hypothesis remains speculative (even though the
results for the immediate memory variables are supportive) is that
caution may be needed in interpreting these results because the effects
of psychotropic medication and E.C.T were not taken into consideration
before locking at the relative effects of depression and anxiety. It was
decided not to do so in this chapter because it was expected that
patients high in depression or anxiety would receive different medication,
or be more likely to receive medication or E.C.T, than less severely ill

patients. If this was so then controlling for the effects of the treatment
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variables (Section 5.2.3) would have also controlled for severity and
consequently have made it difficult, if not impossible, to explore the
relationship between depression, anxiety and performance. In addition the
amount of variance explained by depression and anxiety was quite small
(less than .23 in all cases). Thus the effect of any common variance
being attributed to the treatment variables would again have made it
difficult to look at the relative effects of depression and anxiety
because neither would be likely to explain a significant amount of the
variance. The study reported in this chapter therefore needs to be
replicated on a sample of patients not taking any psychotropic
medications in order to verify the results. However, the results of
Chapter Six suggested only one variable (Prose Passage One - immediate
recall) where the results need to be treated with particular caution
because it was concluded that the significant differences between the
groups observed in Chapter Four may have been due to the treatment the

patients were receiving, rather than to their psychiatric conditionm.

As already noted, the amount of variance explained by the combination
of depression and anxiety was quite small on all variables, and on five
of the twelve it was ten per cent or less. In contrast the amount of
variance explained by group membership on the same variables was never
below twenty per cent (Tables 5.2 and 5.4). One reason for the limited
relationship between the depression and anxiety scales and performance
may have been that the self-rated scales used were not sufficiently
sensitive and therefore did not distinguish adequately between different
levels of anxiety and depression. The IDA depression scale was found by
Kearns et al (1982) to be reasonably good at differentiating between
severe, moderate and mild levels of depression in depressed in-patients,
but was poor at differentiating between very severe and severe
depression. It was also much less good at differentiating between the
categories of severity than observer rated scales such as the Hamilton
Depression Rating Scale and Montgomery Asberg Depression Rating Scale.
Observer rating scales are considered to be more appropriate than self-
rating scales in severe depression because psychlatrists have more
experience of depression on which to base their decision about severity
(Prusoff, Klerman and Paykel, 1972). Self-rating scales have also been
noted to be susceptible to response sets such as social desirability

(Boyle, 1985), ‘faking bad' to attract attention and 'faking good' to
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appear mentally healthy (Stravakaki and Vargo, 1986). These points all
suggest that self-rating scales may be less sensitive to different levels

of depression and, by inference, anxiety than observer rated scales.

This may explain why Van den Hout and Griez (1984) found limited
relationships between P.S.E depression syndrome scores derived from the
Dutch version of the P.S.E, and Zung depression rating scale scores in
neurotic depressed and anxious patients. The correlations between
depression scale scores and the special features of depression syndrome
(Section 3.2.2) was nonsignificant (r=.25), as was that between 'other
symptoms of depression’ and the depression scale scores (r=.38). The
'simple depression' syndrome was however significantly related to
depression scale scores (r=0.59, p<0.001). The relationships between the
anxiety syndromes and the Wolpe and Lang Fear Survey Schedule were also
assessed. The correlation of the fear schedule and generalised anxiety
was .24, as was that with situational anxiety: both were non-significant.
In addition to reflecting the general limitations of self-rating scales,
the correlations with the Zung Depression Scale may be particularly low
because this scale is limited in scope and has been said to be an
inadequate measure of depression which should no longer be used (Boyle,
1985). These results, together with the general criticisms of self-rating
scales, suggest that better understanding of the relationship between
depression, anxiety and memory might come from a study using observer-
rated scales as these are likely to be more sensitive to differences in

levels of depression and anxiety.

In conclusion, this investigation of the relative contribution of
depression and anxiety to memory impairment has to be regarded as
preliminary because subjects on psychotropic drugs and with a history of
E.C.T were included. This means that the results obtained may have been
due to the effects of these treatments rather than to depression and
anxiety. In addition self-rated scales of depression and anxiety were
used which may have been less sensitive than observer-rated scales.
However, the results are largely consistent with the hypothesis that
processing capacity is reduced in both depression, as suggested by Hasher
and Zacks (1979), and in anxiety, as suggested by Eysenck (1879, 1982),
On difficult tasks, subjects high in depression and those high in anxiety

will be impaired because of this reduction in processing capacity, which
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may be due to cognitive interference. On less difficult tasks, anxious
individuals are able to overcome their lack of processing capacity by
increasing the effort they put into the task, which consequently
increases the available processing capacity and enables them to perform
normally on such tasks. Depressed subjects however lack motivation, do
not increase effort to overcome the effects of the reduction in
processing capacity and thus are more impaired on less demanding tasks
than subjects high in anxiety. This is consistent with the fact that
performance on what were judged to be the easier tasks was determined
solely by depression, while performance on more difficult tasks was
determined by something common to anxiety and depression; presumably
reduced processing capacity caused by cognitive interference from worry
and negative thoughts. This hypothesis is speculative, but it does provide
a framework for integrating some of the research on memory in depression

with that on memory in anxiety.

The next chapter (Chapter Seven) moves on to the second aspect of
memory addressed in this thesis: the reports of depressed people of
memory problems in everyday life and the relationship of these reports to
performance on laboratory memory tests. The relative contributions of
depression and anxiety to the reports of memory problems is also

investigated.
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similar scores on the CES-D (Radloff, 1977) but not fulfilling these
criteria; and non-depressed controls. They found that both depressed
groups had significantly higher scores on three memory complaint scales
than the non-depressed controls, although the groups did not differ on a
free recall task. In addition to these research findings it is also clear
that many clinicians have found that depressed patients complain of poor

memories (McAllister, 1981).

There is less information on whether anxious people consider
themselves to have poor memories. Anxiety has been found to be related to
scores on the Cognitive Faillures Questionnaire (CFQ), with high levels of
anxiety being associated with high scores on the CFQ. For instance
Broadbent et al (1982) reported a significant correlation of 0.31 between
CFQ scores and State-Trailt Anxiety Inventory scores (STAI: Spielberger,
Gorsuch and Lushene, 1970) in a sample of student nurses. Hood,
Maclachlan and Fisher (1987) found a correlation of 0.35 between the
scores of 342 students on the CFQ and their scores on the anxiety scale
of the Middlesex Hospital Questionnaire. Martin and Jones (1984) found a
correlation of 0.5 between the CFQ scores of twenty students and their
scores on the neurotic scale of the Eysenck Personality Questionnaire.
Thus, there is evidence that high levels of anxiety in non-patient

populations are related to high levels of memory complaints.

However, little is known about whether patients with a diagnosed
anxiety state complain of memory impairment and, if so, to what extent.
Broadbent et al (1982) report the CFQ scores of a sample of 34 ‘'nmeurotic’
in-patients and found that their mean score of 44.8 was within the limits
for other subject groups. In addition there were no significant corre-
lations in this sample between CFQ scores and measures of anxiety. There
appear to be no other studies which have looked at the memory complaints
of patients with an anxiety state. It is therefore not clear whether or

not anxious patients will have high levels of memory complaints.

The first aim of the study described in this chapter was therefore to
attempt to replicate the finding of frequent memory complaints by
depressed people, and to investigate whether anxious people also have

high levels of complaints about their memory performance.
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7.1.2 Are the Subjects' Self-assessments of Memory Related to Depression

or to Anxiety?

The second question addressed in this chapter is whether the
subjects' self-assessments of memory are related to their self-reported

depression or anxiety levels.

Several studies have found that memory complaints are related to
depression, with high levels of complaints being associated with high
levels of depression. For instance Kahn et al (1975) found in a sample of
psychiatric out-patients and their relatives that depression, as measured
by the HDRS, was significantly related to the degree of memory complaint,
although depression was not significantly related to performance on a
variety of memory tests. As described above (Section 7.1.2) O'Hara et al
(1986) compared memory complaints and memory performance in two groups
of depressed elderly people and a group of non-depressed people, all
recruited from a community sample. Depression was significantly
correlated with scales comparing their current memory performance with
their memory performance at age thirty, and with eight items from the
Metamemory Questionnaire (Zelinski, Gileviski and Thompson, 1980), but
not with a scale comparing memory with that of other people of the same
age. Zarit, Gallagher and Kramer (1981) looked at the effects of memory
training programmes on memory complaints in elderly people and found
that a reduction in depression after training was significantly related
to a reduction in memory complaints. Pettinati and Rosenberg (1984) used
the Squire Self-rating Scale of Memory Function (Squire, Wetzel and
Slater, 1979) which asks depressed patients to compare their current
performance with that before the onset of illness; they found that both
before and after treatment with E.C.T, memory complaints were
significantly correlated with HDRS and Beck Depression Inventory (BDI;
Beck et al, 1961) scores. Plotkin, Mintz and Jarvik (198%5) found a
significant correlation between the reduction in BDI scores and the
reduction in memory complaints following treatment in a group of
depressed patients. Thus, depression has been shown to be related to the
level of memory complaints both in clinically depressed patients and in

individuals with symptoms of depression who have not been diagnosed as

clinically depressed.


















Vest, Boatwright and Schleser (1984) asked a group of over 65 year
olds who had volunteered for a memory training program to complete a
metamemory questionnaire and to do digit span and free recall tests.
There was no relationship between metamemory and memory performance.
Sunderland et al (1986) also investigated the relationship between
metamemory and memory performance in elderly subjects. They gave 60
subjects a version of the Everyday Memory Questionnaire (Section 2.2.3), a
checklist of memory failures to complete each day and a laboratory test
battery. A close relative of the subject, usually the spouse, also
completed a questionnaire about the subject's memory. The immediate recall
of a story correlated significantly with the patients’ scores on the
questionnaire and checklist, while the delayed recall version of this test
correlated significantly with scores on these and on the relatives'
questionnaire. In addition, scores on the checklist were significantly
related to the percentage forgotten between the two trials of the story
recall test, and to scores on a word recognition test. Out of thirty
correlations between the self- and spouse- assessments of memory and
scores on the memory tests, only seven were statistically significant and

in all cases the correlation was below 0.4.

Sunderland, Harris and Baddeley (1983) carried out a similar
investigation using normal subjects and two groups of head-injured
patients. Scores on the metamemory questionnaire completed by a relative
were significantly correlated with the long-term head-injured patients'
scores on six out of fourteen laboratory memory tests. A similar pattern
of results was found between scores on the relatives' questionnaire and
the test scores of the normal subjects but not between scores on the
relatives' questionnaires and the test scores of the recently head-injured
group. The strongest correlations were found between the scores of the
long-term head-injured patients on immediate and delayed story recall
tests and the relatives' questionnaires (r=0.72 and 0.62 respectively).
The patients’' questionnaires were not significantly correlated with any of
the laboratory memory tests. The authors concluded that a reasonably
valid measure of everyday memory could be obtained by having relatives
in daily contact with the patient to complete the metamemory

questionnaire rather than the patients themselves.
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Kapur and Pearson (1983) found a highly significant correlation in a
group of head-injured patients between the degree of memory impairment
as perceived by a patient and as observed by a close observer. However,
there was a generally low correlation between either subjective or
observed memory impairment and scores on clinical memory tests. This was
also true when head-injured patients were asked whether various memory

functions had changed since the injury and if so, by how much.

A limited or non-existent relationship between scores on metamemory
questionnaires and laboratory test performance has also been found in
depressed subjects. For example, Kahn et al (1975) found that memory
complaints were not related to the degree of impairment on a battery of
memory tests, while several studies have shown that depressed subjects
had a higher level of memory complaint than non-depressed subjects who
performed comparably on memory tests (O'Hara et al, 1986; Popkin et al,

1982).

As already indicated, this lack of correspondence between self-
assessments of memory function and scores on laboratory memory tests
has often been taken as indicating that the self-assessments lack
validity. However, Bennett-Levy and Powell (1980) argue that the lack of
correlation does not mean that either the laboratory memory tests or the
self-assessments are 'wrong', but that they measure different things. For
instance the types of memory measured by the metamemory questionnaires
(such as learning and recalling names) differ from those measured by
laboratory memory tests such as the Vechsler Memory Scale. Vest,
Boatwright and Schleser (1984) have suggested that the relationship
between the memory questionnaires and memory tests would improve if more
realistic memory tests were used which bore more resemblance to memory
processes in everyday life. Herrman (1984) noted the need for laboratory
memory tests to be related to the type of functioning measured by the
questionnaire. For instance, Martin and Jones (1984) argued that the
cognitive failures reported in the CFQ could result from a failure to
distribute attention appropriately; they investigated this and found
significant correlations between scores on the CFQ and performance on a
test of the ability to distribute attention (Martin and Jones, 1983),
which is in contrast to the failure to find correlations between CFQ

scores and scores on laboratory memory tests (Broadbent et al, 1982).
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Sunderland et al (1986) suggested that a strong relationship between
reports of memory performance in everyday life and scores on laboratory
memory tests would not necessarily be expected, even if the laboratory
tests measured appropriate aspects of memory and the subjects had
sufficient insight into their memory performance. This is because
performance in everyday life is not determined solely by the individual's
memory abilities; the demands made by the subjects' lifestyles and the
effort they are prepared to go to to avoid memory failures also play a
role. A lack of relationship may be due to the importance of these other

factors.

Another reason for the lack of a relationship between self-reports of
memory and performance on laboratory tests may be that studies have
included subjects with a narrow range of scores on laboratory tests and
who do not differ greatly in the extent to which they report memory
problems. For instance studies using subjects recruited from a subject
panel who are not significantly depressed or anxious, and are without
organic brain damage, are unlikely to have included subjects with
significant memory impairment or high levels of memory complaints
(Broadbent et al, 1982). This is alsa true of studies of memory in elderly
subjects and is illustrated by the fact that Sunderland et al (1986)
found that the median score was above zero on only eight of the 28 items
on their memory questionnaire; the mean score on, for instance, the
participants' questionnaire was 35 compared to a maximum score of 224.
Similarly, studies which have used chronic alcoholics (Shelton and
Parsons, 1987), head-injured patients (Sunderland et al, 1983) or
depressed subjects (Kahn et al, 1975) may have had a concentration of
subjects with poor memories and high levels of memory complaints. This
would have reduced the likelihood of uncovering a relationship between
performance and conplaint because there would not be a sufficient spread

of scores on the memory tests or on the metamemory questionnaires.

This study therefore investigated the relationship between self-
ascessments of memory and performance on laboratory memory tests in a
group of subjects which included depressed and anxious subjects, as well
as those who were neither depressed nor anxious. This resulted in a wide
range of scores on the memory tests with the depressed subjects doing

less well than the controls (Section 4.4.1). In addition, the depressed
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Regression analysis was therefore used to see whether CFQ and MCQ
scores continued to be related to performance on the memory tests once
anxiety scores were taken into consideration, and vice versa. Table 7.6
gives the results for CFQ scores. On four of the tests (d' - Trial One;
Paired Associate - speed of learning; Prose Passage One - forgetting and
Paired Associate — Trial Five) anxiety did not cause a significant
increase in the amount of variance explained, either when entered into the
equation by itself or when added to the equation containing CFQ. CFQ did
cause a significant increase in variance when entered into the equation
alone, but did not do so when added to the equation containing anxiety.
As anxiety was not significantly related to performance on these tests
when entered alone in the equation while CFQ was, it can be concluded
that the significant correlation between CFQ and performance on these
tests was not caused by anxiety. This is also clearly the case on the
three variables where CFQ caused a significant increase in variance when
entered into the equation by itself and when added to anxiety (d' -
forgetting; Past Events free recall and Past Events multi-choice). On
Paired Associate ~ immediate learning neither CFQ or anxiety caused a
significant increase in the amount of explained variance at any stage;
however, CFQ approached significance when entered alone in the equation
(p=0.056) while anxiety did not, and so again it is concluded that the
significant correlation between CFQ and performance on this test was not

caused by the relationship of both of these variables with anxiety.

The results for Prose Passage One - delayed recall and Prose Passage
Two - delayed recall were rather different. On the former variable both
CFQ and anxiety approached significance when entered alone in the
equation, whilst neither caused a significant increase in the amount of
variance explained when entered into the equation containing the other.
On Prose Passage Two - delayed recall both variables caused a significant
increase in variance when alone in the equation but neither did when
added to the other variable: it must be concluded that it is not possible
to distinguish between the effects of these variables. It is therefore
possible that the correlation between CFQ and performance on these tests

was caused by anxiety.
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The results for MCQ are given in Table 7.7 and Table 7.8. On six
variables (Paired Associate - immediate learning; Paired Associate -
speed of learning; Prose Passage One - forgetting; Prose Passage One -
delayed recall; Paired Associlate - forgetting and Paired Associate - Tria
Five) MCQ caused a significant increase in the amount of variance
explained when entered alone in the equation and when entered in the
equation containing anxiety. It is therefore clear that the significant
correlations between these variables and MCQ were not caused by anxiety.
On three variables (d' - Trial One; Prose Passage One - forgetting and
Past Events free recall) MCQ caused a significant increase in variance
when entered into the equation alone, but not when added to anxiety.
However, anxiety did not cause a significant increase in variance at any
stage so again it is concluded that anxiety was not responsible for the
correlation between MCQ scores and these variables. On Prose Passage One
- immediate recall and Digit Span Backwards neither MCQ or anxiety
caused a significant increase in the amount of variance explained at any
stage. However the amount of variance explained by anxiety was minimal i
both cases (.01 and .00) and therefore it is unlikely that the significan
correlation between MCQ and these variables was an artifact resulting

from the relationship of anxiety to MCQ scores and performance.

On two of the remaining variables (Serial Learning - immediate
recall; Prose Passage Two - delayed recall) there was evidence that the
significant effect of MCQ when entered alone in the equation was caused
by its relationship to anxiety. On the third (Past Events multi-choice
questionnaire) it was not possible to distinguish between the effects of

anxiety and the effects of MCQ.

In summary, on eight of the ten memory variables significantly
correlated with CFQ scores, and eleven of the fourteen memaory variables
significantly correlated with MCQ scores, it was clear that the
correlation was not an artifact caused by the relationship of both the

self-assessment scores and performance on the memory tests to anxiety.
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‘7.4 DISCUSSION

7.4.1 Do Depressed and Anxious Patients Complain of Poor Memories?

The first aim of the study described in this chapter was to
investigate whether depressed and anxious subjects are more likely to
complain about their memories than subjects who are neither depressed nc

anxious.

There were significant differences between the four subject groups i
scores on both the CFQ and MCQ. The retarded depressed group showed
significantly higher scores than the controls on the CFQ, indicating tha
they reported more cognitive slips in the past six months than the
controls. The differences on the CFQ between the neurotic depressed and
anxious subjects on the one hand and the controls on the other were in

the same direction but were not statistically significant.

The scores of the controls on the MCQ were significantly lower than
those of the retarded depressed, neurotic depressed and anxious subjects
As explained in Section 2.2.3 the MCQ consisted of twenty-seven
questions, each of which was answered on a scale of one to five. Three
represented no change in how often the memory failure occurred; one, tha
it was occurring much less often, and five that it was occurring much
more often. A subject reporting no change in memory at all would
therefore score 81. The mean score of the control subjects was 82,
indicating that there was little perceived change in memory over a year

in this group.

The scores of the other three groups were significantly higher than
this, indicating that the anxious and depressed subjects considered that
their memories had deteriorated since the onset of their illness, which
was on average sixteen and half months before the questionnaires were

completed (Section 3.4.2).

The scores on the CFQ can be compared with those found in previous
studies (this is not possible with the MCQ scores as this questionnaire
was adapted from the Everyday Memory Questionnaire (Sunderland, Harris

and Gleave, 1984) for use in this study). The mean score of the control



subjects on the CFQ was 40.8, with a standard deviation of 6.7, whilst
those of the depressed and anxious patients were higher (retarded
depressed, 68.1 (22.9); neurotic depressed 57.7 (23.5) and anxious 61.4
(22.4); Figure 7.1). These scores compare with a mean of 52.4 (14.5) in a
group of student nurses, of 35 (11.5) in car factory production workers
and 36.6 (9.4) in car factory skilled men (Broadbent et al, 1982) and a
mean of 40.4 (13) in a group of 341 students (Hood, Maclachlan and
Fisher, 1987). The scores of the control subjects are therefore comparabl
with those found in previous studies, whilst those of the patient groups
are higher. This supports the suggestion that depressed and anxious
patients have high levels of memory complaints. In contrast Broadbent et
al (1982) reported a mean CFQ score of 44.8 in a group of 34 neurotic
psychiatric patients. This was comparable with the scores for the non-
patient groups and therefore éuggested that these patients did not have
high levels of memory complaints. No details are given about the neuroti
patients and it is therefore not clear whether they were comparable with

the patients used in the present study.

These results show that the depressed and anxious subjects
complained of a deterioration in their memories since the onset of their
illnesses. In addition the most severely depressed subjects, the retarded
depressed group (Section 4.4.1), also reported significantly more
cognitive failures (such as forgetting appointments) than the controls.
The neurotic depressed and anxious patient groups also scored higher the
the controls on the CFQ but the differences were not statistically
significant. It is therefore clear that the depressed patients, who have
been shown to have impaired memories on laboratory memory tests (Sectic
4.4.1) have negative self-assessments of their memory pertormance in
everyday life. The anxious patients have similarly negative self-
assessments although there is less evidence that they were impaired on
the laboratory memory tests (Section 4.4.3). This suggests either that
they have memory impairments in everyday life which are not well
reflected in their performance on the laboratory tests, or that anxious

patients complain of memory impairment without actually being impaired.

The results of this section have, therefore, replicated previous
findings of high levels of memory complaints in depressed people (Kahn

et al, 1975; Plotkin, Mintz and Jarvik, 1985) and of complaints of
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Two of the variables measuring immediate memory {(d' — Trial One and
Paired Associate - Trial One) were significantly related to CFQ scores,
while five of the variables in this section were associated with MCQ
scores (d' - Trial One; Paired Associate - Trial One; Serial Learning -
immediate recall; Prose Passage One - immediate recall and Digit Span
Backwards). Previous studies have found that the strongest relationghips
between self-assessment and performance occur with a story recall test,
and have suggested that such tests measure the ability to use reconstruc-
tive processes which are important in everyday life (Sunderland, Harris
and Baddeley, 1983; Sunderland et al, 1986). This study has not replicated
this finding as only MCQ scores were significantly associated with Prose
Passage Recall - immediate recall. In addition two of the variables
showed a stronger relationship with MCQ scores than Prose Passage Recall
- immediate recall (Paired Associate - immediate recall ; Serial Learning
- immediate recall). The results suggest that relationships can be found
with a variety of memory tests ranging from those with a strong
hypothesised relationship with memory in everyday life to others which
seem less relevant to everyday memory. As expected, more significant
correlations were found in this group of variables between MCQ scores (a
measure of self-perceived change in memory) and performance than between

CFQ scores and performance.

Significant relationships were found between two of the variables
measuring the amount forgotten between initial and delayed recall and CFC
scores, whilst all three of these variables were significantly associated
with MCQ scores (this group included 4'- forgetting, which showed an
increase in forgetting with a decrease in CFQ and MCQ scores. However, as
already noted, d' scores did not decline in all four groups between the
first and fourth trials of the Picture Recognition test (Section 4.3) and
so this is not comparable with the other measures of forgetting in which
nemory did decline between immediate and delayed recall). It is not
surprising that correlations are found between the measures of forgetting
and the self-assessment questionnaires since twelve of the 27 questions
on the MCQ are concerned with forgetting information, whilst the same is
true of five of the 25 items on the CFQ. This confirms the assertion of
Herrman (1984) that stronger relationships will be found between self-
assessments and laboratory memory tests if the tests are chosen to cove

aspects of memory measured by the questionnaires.
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for incidentally learned material. In addition significant relationships
were found between scores on the self-assessment questionnaires and
variables measuring immediate memory; some of which (Prose Passage
Recall and Paired Associate learning) have been judged by previous
authors (Sunderland, Harris and Baddeley, 1983; Sunderland et al, 1986) to
involve aspects of memory important in everyday life. These results
therefore support the assertion that the lack of a relationship between
self-assessments of memory and laboratory memory tests is caused by the
fact that they tend to measure different aspects of memory and that
stronger relationships would be found if the laboratory tests were more
realistic and measured aspects of memory frequently utilised in everyday

life (Section 7.1.3).

As expected the highest number of significant correlations between
self-assessments and performance was found with the MCQ, which measures
changes in memory rather than how often memory slips occur. This
supports Rabbitt's (1982) suggestion that people are better at assessing
changes in memory performance than judging how often memory failures
occur. This may be because remembering the latter puts quite a demand on
memory and, in addition, is subject both to individual differences in what
is considered to be normal memory functioning and in lifestyle, which
affect the number and type of failures that occur (Morris, 1984).
Procedures which ask about changes in memory are likely to be less

affected by such factors.

There are clearly significant relationships between subjects'
performances on laboratory memory tests and their self-asessments of
memory deterioration and occurrence of cognitive slips when subjects
showing wide ranges of scores on both dimensions are used. This suggests
that people are at least fairly reliable in assessing their memory
performance in everyday life. However, the magnitudes of the relationships
were similar to those reported in other studies (eg Sunderland et al,
1986) and in most cases agree with Herrman's (1982) finding that
correlations between self-assessments and laboratory memory tests rarely
exceed .5: only two of the ten significant correlations with the CFQ did
so in this study and only three of fourteen significant correlations with
the MCQ. As the correlations are quite low they tend to support the

general picture from previous research: that there is a lack of agreement






and depression into consideration when looking at memory in depressed

and anxious people.

Self-assessments of memory were found to be significantly related to
scores on many of the laboratory memory tests used, particularly those
considered to be the most realistic and to measure aspects of memory
frequently used in everyday life. With a few exceptions it was clear that
the correlations between self-assessments and performance were not
caused by both variables being associated with a third variable: anxiety.
It was therefore concluded that people can give a fairly accurate
assessment of their memory performance in everyday life. However, as in
previous studies the correlations between self-assessments and
performance were quite small and predominantly less than .5. This
reflects the fact that laboratory memory tests and self-assessment
questionnaires tend to cover different aspects of memory and that the
accuracy with which people assess their performance will depend on how
anxious they are, what they consider to be normal memory functioning and
the opportunities they experience for memory failure. It is suggested that
although self-assessment questionnaires may not give an entirely accurate
account of memory in everyday life they could provide valuable
qualitative information about the types of things depressed people think
they have difficulty with. Tests could then be devised to simulate these
aspects of memory which could provide useful information both for those
concerned with identifying the causes of memory failure in depression,
and for those clinicians concerned with helping depressed people overcome

their memory deficits.

The next chapter (Chapter Eight) is concerned with another way of
investigating memory in everyday life. Depressed and non-depressed
patients were compared to see how well they could remember information
given to them by their general practitioners. This was in order to see
whether depressed people show the same degree of memory impairment in a
realistic situation as they do in laboratory memory tests (Chapter Four),
and as would be predicted from negative self-assessments of their own

memory performance (Chapter Seven).















The list contained diagnostic statements, instructions and other types of
statements. The subjects considered diagnostic statements the most
important and instructions least important. This was also true when they
were given groups of three statements, one from each group, and asked to
place the statements in each set in order of importance. In contrast a
group of general practitioners who were also asked to rate the statements
showed no differences in the importance they attached to each type of
statement. The authors conclude that this study shows that laymen and
doctors attach different degrees of importance to different types of
statements, and that it is likely that there is an association between

perceived importance and frequency of recall.

Joyce et al (1969) tape-recorded out-patient consultations and then
tested recall after one, two or four weeks, as well as immediately after
the consultation. They found that about one half of the items tape-
recorded by the doctor were recalled afterwards, regardless of when the
recall interview took place. There was a suggestion of a negative
relationship between amount told and per cent recalled, but this was not
significant. As in the previous studies some types of information were
recalled better than others; about 70% of information about further
investigations was recalled compared with only 30% of information
explaining the disease or the treatment. Less than half of the
instructions were recalled. In contrast to earlier studies (Ley and
Spelman, 1967) Jayce et al (1969) found a significant negative

correlation between age and recall.

Several studies have explored ways of improving the amount of
information patients remember. For instance, Ley et al (1973) found that
memory for information given during a general practice consultation was
improved when the doctors grouped similar items of information together
and explicitly labelled each category: for instance they would tell the
patient that first they would tell them what was wrong, then how to treat
it. Bradshaw et al (1975) found that the use of specific as opposed to
general advice to a group of obese patients increased recall by more than
200%, while using sentences of ‘'high reading ease' (short words in short
sentences) increased it by about 40%. Ley (1979) reported that recall can

also be improved by repeating information and by presenting important
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talk further about how they had been feeling. Six women refused. Two
women made arrangements for a visit but later cancelled them. Twenty-nine

patients were therefore interviewed using the P.S.E.

Of these, twelve patients did not reach the predetermined cut-off
point of an Index of Definition level of Five or above. Six of the
seventeen patients who reached this level of severity were described as
having an anxiety state rather than depression. This left eleven patients
who form the subject group in this study. Five were from one practice,

four from another and one from each of the remaining two.

Six of these women reached Index of Definition Level Five: five were
assigned to Catego Class 'N' (neurotic depression) and one to Class R
(retarded depression). The remaining five women reached Level Six; four

were assigned to Class N and one to Class R.

The CATEGO program can be used to produce a ‘syndrome profile' of
patients. Descriptions of the various syndromes and an explanation of the
process by which they are produced can be found in Section 3.3.3. Figure
8.1 gives the syndrome profile of the subjects in this study. It shows
the percentage of patients experiencing each syndrome at one of two
levels of severity: + or ++ according to the pattern and severity of
symptoms within that syndrome. It can be seen that all the women had the
syndrome ‘'depressed mood' which is characterised by hopelessness,
inefficient thinking and suicidal ideation in addition to depressed mood.
Somatic symptoms of depression (syndrome 'OD') were present in about 70%
of the group, while special features of depression (ED), such as self -

depreciation and pathological guilt, were present in 45%.

As would be expected in a group of depressed women (Section 6.1), the
majority had some anxiety symptoms: 80% reported experiencing situational
anxiety (SA) and 54% had autonomic anxiety symptoms and/or experienced
panic attacks (GA). Non-specific symptoms were also very common: over
80% had the syndrome TE (tension pains, muscular tension and rest-
lessness), while all the women had the syndromes WO (worry, tiredness,
nervous tension etc) and SU (social unease). Loss of interest and

concentration were reported by 90% of the women (IC).
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the two sets of data is significant at the 1% level, and in all but three
cases rho was larger than .7. In the remaining three cases it ranges from
67 for statements in the 'visit' category to only .56 to those assigned
to the 'reassurance' category. These figures cast doubt on the reliability
of these categories and suggest that the judges had particular difficulty
in deciding whether or not to allocate a statement to the reassurance
category. This means that the results obtained for this category need to

be treated with some caution.

In addition to determining the relationship between the data derived
from the two content analysis, both sets of data were analysed in the
same way to see if the same pattern of results were obtained. Overall
this was the case; in particular it should be noted that the pattern of
results regarding differences in recall between the groups, and the
relationship of this to other factors which might affect recall, did not
differ between the sets of data. There were some minor discrepancies,
particularly with the individual categories; this again suggests that the

results for some of these should be regarded with some caution.

Because there are high positive correlations between the scores
obtained from the two analyses for the main variables (amount of
information given, number of statements recalled and percentage recall),
and the overall pattern of results did not differ in any important
respects between the two analyses, it is concluded that the results
obtained from these analyses are reliable, except, perhaps for those from

some of the categories.

Unless otherwise specified the results presented here are from the

content analysis carried out blind (Content Analysis 2 in Table 8.1).


















8.3.3 Characteristics of the Consultations

There was considerable variation in the total amount the doctors said
during the consultation. Vhen questions, social conversation and repeated
information are included the total amount said ranged from 16 to 112
statements, with a mean of 53.9. The doctors said significantly more to
the depressed than the non-depressed patients, as illustrated in Figure

8.2 (t=2.68, p=0.0L).

As the aim of this study is to look at how well patients remember
the information they are given by the doctor, statements which did not
contain information and therefore did not fit into one of the first seven
recall categories (Section &.2.4) were excluded from the analysis. Such
statements included questions and those classified into 'other state-
ments’', typically conversation about holidays or the children. In addition
statements which are repeats of previous statements were also excluded as
these did not increase the amount of information the patient had to
remember. The remainder of the analysis is therefore concerned with the

information the doctor gave the patient, and the patient's memory for it.

The doctors gave the patients a mean of 19.6 statements containing
information, with a range of 7 to 35. There was no significant difference
between the depressed and other patients in the amount of information
they were given. (t=1.17, p>0.05, Figure 8.3). The mean length of the
consultation also did not differ significantly between the groups (the
distribution of this variable was skewed, so the data was squared to

normalise it, t=.68, p>0.05, Figure 8.4),
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To summarise, there is no evidence that the consultations of the
depressed patients were easier to recall than those of the non-depressed
patients because of differences between the groups in aspects of the
consultations that were related to recall. Group did not explain a
significant amount of the variance in recall when placed in a regression
equation by itself and, more importantly, did not cause a significant
increase in the amount of explained variance when added to the regression
equations containing any of the other predictor variables. There is
therefore no evidence that the recall of the two groups differed once the
effects of other variables such as the length of the consultation and the

number of repeats were taken into consideration.

The regression analyses also showed that only same of the variables
hypothesised to affect recall in fact did so. Only the amount of
information given by the doctor and the number of repeated statements
were related to recall. However several of the independent variables used
were clearly inter-related, as shown by the correlation matrix given in
Table 8.4. For instance the total amount the doctor said was related to
the amount of information he gave, and to the length of the consultation.
In addition the number of repeated statements was also clearly related to
the amount of information given. This means that the relationship of one
variable with recall may be obscured by the effects of a related variable.
Regression analysis was therefore used to investigate the relationship of
these variables with recall while holding the effect of other related
variables constant. Group was included in the equation to check that it
was not related to recall when not only the factors which may atffect
recall but also the relationships between them were taken into

consideration.









in the equation. The number of statements which were repeated was
removed tirst, followed by the number of visits in the past month. Group
was removed in the third step, and like the above variables, caused a
reduction in the amount of variance explained of less than one per cent
((R* change=-.005, £(1>=.55, p>0.05>. It is clear that this was not a
significant predictor of performance. This therefore supports the
conclusion drawn above; there was no evidence that depressed patients had
a memory impairment which was hidden by differences between the
consultations of the two groups of patients in the prevalence of factors

which were related to recall.

Although Group had been removed from the equation the backwards
regression program was continued to see which factors emerged as the
best predictors of performance. The total amount said during the
consultation was removed on the next step ((R® change=-.004, f=.57,
p>0.05), and the final regression equation therefore contained the
following independent variables: the amount of information given; the
length of the consultation; the number of times repeated statements were
repeated and the number of consultations in the previous year. It
accounted for 89% ot the variance in the amount recalled by the patients:
this was highly significant (£(4,14)=28.5, p<0.0001). The regression

equation was as follows:

Amount recalled=-.25 + 0.31 (amount of information) -.43 (length of

consultation) +1.8%5 (times repeated statements repeated) -.26 (visits in

past year).

Patients recalled more information the more they were given and the more
repeated statements were repeated. Patients with long consultations
recalled less than those with shorter ones, and those who had visited the
doctor often in the past year recalled less than those with few previous

visits,

296









SN 29 6G (zL ‘2) 0°6 (6L ‘0) 0°9 SUOT}ONJ]SUT
SN G gy S LL (G “0) 0°1 (2 ‘0) 0"t S1TSTA JaylJang
SN L. 9% (G ‘0) 0L (6 ‘0) 02 sTsoudoJd
SN G €l G Ly (2L ‘o) 02 (0L ‘0) 0°¢€ jusulead]
SN G 6. Gy (LL ‘0) 0°l (7L ‘0) 0°€ uotyeueTdxy
SN 621 84 (7 ‘0) 0°0 (G ‘o) 0°0 stsouget(q
G0°0< £3 8t (02 ‘€) 0°9 (62 ‘0) 0°clL Squswe3lelsS J3Yl0
G0°0< G*68 G*LE (LE ‘1) G*9 (€9 ‘L) Gl suoTisany
G007 G 66 G*ie (9 ‘0) 0°¢ (L ‘2) 0y souBANSSEOY
d N n (XYW ‘NIW) NV I3 (XYW ‘NIN) NYIQAW INAWALVIS 40 3dRL
SINAILYd QaSSAUdAA-NON SINAILYd qdSSAddAd

NOILVWHOANI 40 AHODALVD HOVA NI SdD A€ NIAID SINIWHLVIS J0 HIAWAN 9°8 HIdV.L

299









Table 8.6 shows the median number of unique statements given in each
category to the two groups of patients (repeats of statements are
excluded); the data is illustrated in Figure 8.11. Non-parametric
statistics were used to test for differences between the groups because
in most cases the distribution was very skewed. The differences between
the depressed and non-depressed patients in the number of questions
asked and the amount of general conversation ('other' category,) both
approached significance (questions, U=31.5; general conversation, U=38,
critical value for U at 5% level is 30). There was a significant
difference in the number of reassuring statements U=21.5, p<0.05>
although this should be treated with some caution because the data for

this category was not reliable (Section 8.3.1).

The median percentage recall of the patients for each type of
information are illustrated in Figure 8.12. There is limited evidence that
some types of information are recalled better than others: the median
percentage recalls of statements about diagnosis and further visits were
79% and 79% respectively; for information about prognosis, statements
explaining the diagnosis, symptoms or signs, describing the treatment or
giving instructions it was less than 50% 45%, 34%, 37%, 27% respect-
ively); whilst for reassurance it was only 12%. In addition there is somne
suggestion from the data that the two groups differed in their recall of
some categories of information: non-depressed patients recalled more
statements about diagnosis, instructions and treatments than depressed
patients. In contrast the depressed patients recalled more explanations,

more information on future visits and more statements containing

reassurance.

As each type of information did not occur in every consultation the
number of subjects given information in some of the categories was very
small. In addition the number of statements given in each category was
frequently small and so percentage recall was not normally distributed:
if patients were given only one piece of information in a category the
only possible rates of recall were 0% (item forgotten) or 100% (item
remembered). It was therefore decided that it would be inappropriate to
use statistical tests with these data and for this reason no firm

conclusions can be drawn from these data.
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depressed patients were given more reassuring statements. However, there
was no evidence that they were given more information in the categories
(such as statements about visits or prognosis) which were particularly
well recalled, or less information in the categories which seemed to be
more difficult to remember (such as explanations). These results suggest
(as do those for the amount of information given and the number of
repeated statements) that there is no reason to suppose that the
consultations with the depressed patients were particularly easy and that

therefore they should have recalled more information than they did.

However, it should be noted that depressed patients may differ from
other patients in the type of information they find easy to recall. For
instance they may remember bad news and worrying information
particularly well as a consequence of their tendency to selectively recall
negative material (Section 1.7.4). There was a suggestion that depressed
patients recalled more reassuring statements and information about future
visits than non-depressed patients. Depressed patients did not, therefore,
show a tendency to recall negative material; instead they seemed to
recall more positive reassuring information than the non-depressed
patients. As the two groups did not seem to differ in their recall of
information from any category there is no reason to suppose that their
consultations differed in such a way as to make them more memorable to

one group than to another.

Other variables which might affect recall were also considered to see
if there were differences between the two groups on these variables. The
total amount said during the consultation differed significantly between
the two groups although, as already noted, the amount of information
given to the two groups did not. This suggests that the doctors chatted
more to the depressed patients and asked them more questions. This
variable was not significantly related to recall and therefore, despite
the fact that the two groups differed on it, there is no suggestion that
it caused the consultations of the depressed patients to be easier to
remember. In contrast the number of times repeated statements were given
did differ significantly between the two groups, and was related to
recall once the effects of the other predictor variables (such as the
amount of information given and the number of repeated statements)
werecontrolled for statistically. However, there was no evidence that
Group was related to recall once the effects of this variable were

removed statistically.
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previous consultations contain more statements from categories which are
poorly recalled such as instructions and explanations; patients may get
confused between information given on different occasions. The important
thing to note, however, is that if the depressed patients had fewer
previous consultations than the non-depressed patients they would be
expected to recall more information, and the fact that they did not would
suggest that they did have a memory impairment after all. In fact, the
numbers of previous consultations in the previous month and the previocus
year did not differ significantly between the two groups and when the
effects of these variables were controlled tfor statistically, Group still
did not emerge as a significant predictor of recall. There is, theretore,
no reason to suppose that the depressed patients' consultations were
particularly easy to recall because of the pattern of previous

consultations.

The final factor to be considered was the effect of cueing recall. The
interviewer asked each patient about various areas the doctor may have
covered during the consultation, for instance 'did the doctor tell you
what was wrong?'. This may have helped depressed patients to overcome
their putative memory impairment by reducing the amount of effort needed
to retrieve information from memory (Section 1.8.1). If this were so, then
depressed patients would be expected to recall less than non-depressed
patients in response to the first general question, and more in response
to the cue questions. However, the two groups did not differ in the
number of statements they recalled in response to the first question, or
in the number they recalled in response to the other questions. There is,
therefore, no evidence that the depressed patients were helped to

overcome their memory impairment in this way.

There 1is, therefore, no evidence that the consultations with the
depressed patients were easier to recall than those with the non-
depressed patients. Although recall was positively related to the total
number of items given and the number of times statements were repeated,
and negatively related to the length of the consultation and the number
of visits in the previous year, there was no evidence that Group was
related to recall once the effects of these variables was held constant.
Since this is the case there is no reason to suppose either that the

depressed patients should have recalled more information than the others
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study. Nine out of eleven of the general practice patients were assigned
to Catego Class N (neurotic depression) with eight of these reaching
Index of Definition Level Five (the borderline level) while one reached
Level Six. The remaining two patients were assigned to Class R (retarded
depression), one at Level Five and the other at Level Six. In contrast,
nine out of ten retarded depressed patients and nine out of thirteen
neurotic depressed patients in the earlier study reached at least Level
Six (Section 3.2.3). The general practice patients were therefore less

severely ill than the psychiatric patients.

Hacher et al (1985%) hypothesised that whether there are memory
deficits in depression will depend on the severity of the depression,
while Ellis (1985) suggested that impairment would conly be found on more
difficult tasks. A similar conclusion was reached in Chapter Four of this
thesis, where it was found that the less severely depressed neurotic
patients were impaired only on what were judged to be the more ditficult
tasks, whilst the more severely ill retarded depressed patients were also
impaired on less difficult tasks. It was hypothesised that both groups
had reduced processing capacity due to interference from worry and
depressive thoughts (Section 1.8.4) and that this was particularly true ot
the retarded depressed group who had insufficient capacity remaining even

for the less difficult tasks.

In the present study, the depressed general practice patients may not
have shown a memory impairment in this situation because they were not
sufficiently ill and therefore showed only a slight reduction in
processing capacity. In addition, the material was probably not as
difficult to remember because it was meaningful to the patients and did
not therefore make as many demands on memory. These patients might have
been impaired on a task which made more demands on memory. It might
also be that it was important to the patients that they recalled this
information and that therefore they were more motivated than in other,
less important, situations. If this was the case, they may have increased
the amount of effort they put into the task and consequently overcome the
effects of any reduction in processing capacity resulting from cognitive
interference (Section 1.8.4). This was particularly likely to be the case
as the depressed patients also had significant symptoms of anxiety

(Section 8.2) and it is hypothesised in Chapter Six that subjects with
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to the control subjects on variables measuring immediate learning, the
speed of learning, recall after a delay and memory for past public events;
but were not impaired on variables measuring the retention of information
once learned, or on B, a measure of response bias. The neurotic depressed
subjects showed the same pattern of results. They scored lower than the
control subjects on all of these variables and were significantly
impaired on all but five of those variables on which the retarded
depressed subjects were significantly impaired; the exceptions were the
least difficult three immediate learning variables, and two variables
measuring recall after a delay which were judged to be undemanding
(Section 4.4.1). The performance of the two depressed groups differed
significantly on only two variables (d' - Trial One and Paired Associate-
speed of learning). In both cases the less severely 1ll neurotic depressed
group showed significantly higher scores and were less impaired. These
results therefore show that the more severely ill retarded depressed
group scored significantly lower than the neurotic depressed group on two
memory variables, and were significantly impaired compared to control
subjects on more variables. However, the two groups of depressed subjects

showed the same pattern of results.

Patients who were taking psychotropic medication or who had been
given E.C.T in the previous year were included in this study (Section
3.2). Regressipn analysis was therefore used to see if the same pattern
of results was obtained when the effects of medication and E.C.T were
controlled for statistically (Chapter Five). The results of this analysis
suggested that differences between the groups on the variables measuring
prose passage recall could have been due to medication and E.C.T rather
than to the psychiatric condition of the subject. However, apart from this
the results of the previous analysis were substantiated - the two groups
of depressed patients showed the same pattern of impairment but the less
severely ill neurotic depressed group were significantly impaired on
fewer variables. These results therefore support the hypothesis that the
degree of memory impairment in depression is related to the severity of
the depression: patients in the more severely depressed retarded group
were significantly impaired on more tests of memory than those in the

less severely depressed neurotic depressed group.
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In the study reported in Chapter Eight depressed general practice
patients were found not to have impaired memories for medical
information. It was argued that one reason for this was that these
patients were less severely depressed than the psychiatric in- and day-
patients included in the study reported in Chapter Four, which shawed
that depressed patients had significantly impaired performance on
laboratory memory tests. Nine out of eleven patients in the general
practice study reached Index of Definition Level Five, the borderline
level, whilst eighteen out of the 23 depressed psychiatric patients
reached at least Level Six. The results of this study therefore support
the conclusion reached in Chapter Four that the degree of memory
impairment found in depressed people will depend upon the severity of the
depression. This also agrees with the conclusion reached in Section 1.4
that most of the studies reporting memory impairment in depression had
used psychiatric in-patients and that impairments may therefore only be
found in people sufficiently depressed to need in-patient care. It also
agrees with the results of studies showing that as clinical depression is

alleviated by treatment, the memory impairments abate (Section 1.6).

Several studies have looked at the correlation between measures of
the severity of depression and measures of the severity of memory
impairment; these are reviewed in Section 1.5. Of eighteen such studies
only seven found a significant relationship between the two; in each case
memory declined as the severity of depression increased. This suggests
that memory impairment in depression is not strongly related to the
severity of depression. However, many of these studies may have not found
a significant relationship for methodological reasons such as using an
inadequate measure of depression, having a narrow range of depression
scores or using too few subjects (Section 1.6). They do not, therefore,
provide good evidence of a minimal relationship between the severity of

depression and the degree of memory impairment.

The difference between these results and those from studies
comparing depressed and control subjects which suggest that the severity
of depression may be related to the severity of memory impairment
(Section 1.4), may also result from confusion as to what the term
'depression' signifies. It can refer to the psychiatric condition of

‘clinical depression' (Section 1.2), in which symptoms of depression
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predominate but in which other symptoms (such as anxiety and tension)
frequently occur (Section 2.2.4). It can, however, also refer to the
symptoms of depression themselves, which are most common in clinical
depression but which also occur in other psychiatric conditions such as
anxiety (Section 6.1). The severity of memory impairment in clinically
depressed people may be related to the overall severity of clinical
depression (which will depend only in part on the severity of symptoms
of depression), but not specifically to the severity of the symptoms of
depression. For instance, people who are severely clinically depressed
will obviously have a number of symptoms specific to depression but are
also likely to show significant symptoms of anxiety (Section 6.1>. If
memory impairment is related to anxiety, then severely clinically
depressed people with many anxiety symptoms would have more impaired
memories than less depressed people who show fewer anxiety symptoms;
memory impairment would therefore be related to the overall severity of
clinical depression but not necessarily to the severity of symptoms of
depression alone. It is therefore possible that the overall severity of
clinical depression, but not the severity of depression symptoms, will be
strongly related to the severity of memory impairment. This means that a
weak relationship between depression and memory performance might be
found, even if clinically depressed people with impaired memories were
used as subjects; this would be particularly likely if the measure of
depression used was a good measure of the symptoms of depression, rather

than of the overall severity of clinical depression.

Chapter Six describes a study which looked specifically at the
relationship between memory and symptoms of depression in a group of
subjects which included clinically depressed, clinically anxious and
control subjects; the clinically depressed subjects had already been shown
to be impaired on the memory tests used (Chapters Four and Five). In
contrast to the studies reviewed in Section 1.6, which just considered the
effects of depression, the relationship between the syndrome of anxiety
and memory was also examined in this study; depression and anxiety are
highly correlated (Section 6.1) and therefore the effects of one need to
be taken into consideration when assessing the effects of the other.
Depression, rather than anxiety, was related to performance on three of
the immediate memory variables, as well as one speed of learning

variable, and on two variables measuring recall after a delay. It was not
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possible to distinguish between the effects of depression and anxiety on
the remaining variables and it was therefore concluded that something

common to both was related to perfarmance.

The proportion of variance explained by depression and/or anxiety
was quite small; on five of the twelve variables it was ten per cent or
less and on all twelve it was less than 23%. In three, the amount of
variance explained by depression or anxiety was not statistically
significant, even though the clinically depressed patients were impaired
on these tests. One reason for this may have been that the self-rating
questionnaires used to measure depression and anxiety are not
sufficiently sensitive and therefore did not distinguish adequately
between different levels of depression and anxiety; similar methodological
problems may explain why some other studies have also failed to find a

significant correlation between depression and memory (Section 1.6).

The results of Chapter Six are therefore similar to those of studies
reviewed in Section 1.6: on some variables there was a significant
relationship between depression (or something common to both anxiety and
depression) and memory performance, whilst on others the amount of
variance explained was not statistically significant. In all cases high
levels of depression and/or anxiety were associated with poor
performance. These results highlight the importance of taking both
depression and anxiety into consideration when assessing the role of
either in causing memory impairment in depression: if only depression is
measured, the results could be misleading because an apparent
relationship between depression and memory could in fact be an artefact

of the relationship between anxiety and both depression and memory.

The importance of considering both depression and anxiety is further
supported by the finding reported in Chapter Seven. Bath the number of
memory failures and the degree of self-perceived memory change reported
by the same group of subjects as used in Chapters Four to Six were
related to anxiety, rather than to depression. Previous investigations of
memory complaints in depression (Section 7.1.3) have not considered both
and have therefore concluded that a high number of memory complaints was

caused by depression: these results suggest that that is not the case.
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In this study, the more severely ill retarded depressed patients
reported both significantly more cognitive failures and greater memory
deterioration than control subjects. The neurotic depressed patients were
not significantly different from the controls on the reports of cognitive
failures, but did report a significantly greater deterioration in memory.
Thus the highest number of memory complaints is found in the most
severely 111 depressed patients, even though depression per se is not
significantly related to memory complaint. This supports the hypothesis
that significant correlations between the symptoms of depression and
memory may not be found even when clinically depressed subjects have
significantly impaired memories because the impairment may be related to

other symptoms which are common in clinical depression, such as anxiety.

In summary, the results of Chapter Four and Chapter Eight have both
indicated that the memory impairment found in clinically depressed people
will vary according to the severity of clinical depression. People with
clinical depression have high levels of depression but they would also
bave high levels of anxiety. The fact that severely clinically depressed
people have memory impairments does not, therefore, necessarily indicate
that the impairment is caused by depression; it might, for instance, be
caused by anxiety. The results reported in Chapter Six shaowed that on
some tests performance was related to the severity of depression, while
on others it was related to something common to both depression and
anxiety. In contrast memory complaints were related to anxiety: the more
anxious the subjects, the more they complained about their memory
(Chapter Seven). It can therefore be concluded that, whilst the extent of
memory impairment and the level of memory complaints vary with the
severity of the clinical depression, there is less evidence that they are
specifically related to the symptoms of depression; memory complaints are
clearly related to anxiety rather than depression, while performance on
some memory tests seemed to be related to factors common to both
depression and anxiety. This indicates the importance of assessing
anxiety before concluding that performance is affected by depression, and

vice versa.
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Scale and the Global Assessment Scale), and with scores on the Beck
Depression Inventory. As expected the normal subjects showed the best
functioning, as assessed by the two psychopathology scales, followed by
the depressed patients, with the schizophrenics having the worst
functioning. Both the schizophrenics and depressed patients had
significantly decreased abstraction ability compared with normal subjects
In addition, the schizophrenics showed large increases in idiosyncratic
abstraction. Vhen the three subject groups were combined, both general
psychopathology scales were significantly correlated with the tests of
thought disorder, but the depression scale was not. These results show
that the relationship between increased psychopathology and thought
disorder exists across all subjects, from normals to the severely
impaired psychiatric patients, and supports the hypothesis by Harrow and
Quinlan (1977) of a continuum of thought disorder.

Braff et al (1988) carried out a similar study using the same
assessment instruments and again found that across all three groups of
subjects thought disorder (abstraction difficulties) correlated with
general psychopathological impairment, rather than with the level of
depression. In addition they followed the subjects through from their
admission to psychiatric hospital to their discharge. They found that
changes in the abstraction measures over this period were correlated
significantly with the improvement in the general clinical state of the
patient, but not with the improvement in depression. They used stepwise
regression analysis to investigate further the relationship between
psychopathology, depression and thought disorder and found that
depression did not account for a significant amount of the variance in
scores on the measures of thought disorder once the variance associated
with the measures of general psychopathology was partialled out. They do
not present the figures for the proportion of variance explained by
general psychopathology once the effects of depression were partialled
out. Nevertheless, the authors concluded that their results support the
hypothesis that general psychopathology, rather than depression, can
produce thought disorder. The results of previous studies linking
depression to thought disorder (eg Sprock et al, 1983) may stem primarily
from the correlation between depression symptoms and general
psychopathology rather than reflecting the effects of depression per se.
Braff et al (1988) argue that there is little evidence that abstraction
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dysfunction is specifically induced by any specific psychiatric condition,
although they stress that this does not mean that there are no forms of
thought disorder specific to a particular psychiatric condition; for
instance there is some evidence (Braff, Glick and Griffin, 1983) that
idiosyncratic and autistic thinking may be unique to schizophrenia.

It is possible that, as Johnson and Magaro (1987) have recently
suggested, memory impairments (like thought disorder) are due to the
general level of psychopathology, rather than specifically related to any
psychiatric diagnosis. Some evidence for this comes from the failure to
find memory impairments which are specific to depression and not also
found in other psychiatric conditions. In his extensive review of
cognition in depression Miller (1975) concluded that there was little
evidence for impairments on cognitive, motor or perceptual tasks which
were unique to depression. More recent studies comparing the memory of
depressed people with that of manic or schizophrenic patients (Section
1.9.2) have failed to find evidence of memory impairments in depression
which are not also found in the other psychiatric conditions. Several
studies have shown that schizophrenic subjects are more impaired; for
instance Taylor and Abrams (1983) found more dominant hemisphere and
global impairment in schizophrenic subjects than in depressed subjects.
This would be expected if the schizophrenics had higher overall levels of
psychopathology, as both Braff, Glick and Griffin (1983) and Braff et al
(1988) found that they did.

Some preliminary evidence that memory impairments are not specific
to any psychiatric diagnosis but are related to overall psychopathology
can be found in Chapter Four of this thesis. The memory performance of a
small group of anxious patients was compared to that of the depressed
patients. The anxious patients were less severely ill than the depressed
patients, particularly the retarded depressed group: 70% of the retarded
depressed patients reached Index of Definition Levels Seven and Eight
compared with none of the anxious patients. The scores of the anxious
subjects on the laboratory memory tests fell between those of the
depressed and control subjects but, in most cases, were significantly
different from neither, presumably due to the small number of anxious
subjects. If the degree of impairment was related to the overall level of

psychopathology the anxious patients would be expected to be less
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impaired than the depressed patients because they had both fewer and

less serious symptoms and therefore lower levels of overall

psychopathology.

However, the anxious patients also had lower depression scores and
lower anxiety scores than the depressed patients (Section 6.2.2) and
therefore may have been less impaired because of this; depression scores
were found to be significant predictors of performance on some of the
memory tests, whilst some aspect of both anxiety and depression was
related to performance on others (Section 6.3). If this was the case it
would support the argument that memory impairments are not specific to a
particular psychiatric condition, because the symptoms of depression and
anxiety can occur to differing extents in a variety of psychiatric
conditions. However, it would conflict with the hypothesis that the
impairment is due to the overall level aof psychopathology.

The hypothesis that memory impairment in depression (and other
psychiatric conditions) is caused by the overall level of psychopathology
rather than by condition-specific factors, ar by symptoms of depression
and anxiety which can occur in a variety of psychiatric conditions, has
yet to be adequately tested. In order to do so a sample of schizophrenic,
depressed, anxious and normal subjects would be needed to aobtain a
sufficiently range of psychopathology. The level of overall psycho-
pathology would need to be assessed, as would levels of anxiety and
depression. In addition a range of memory tests would be needed to see if
the various subject groups showed the same patterns of memory
impairment. If they did, regression analysis could then be used to
investigate whether overall psychopathology, depression or anxiety was

most closely related to memory impairment.

In the absence of such a study it is not clear if memory impairment
in depression is caused by the same factors affecting memory in other
psychiatric conditions, such as anxiety, mania and schizaphrenia. The
failure to find memory impairments specific to clinical depression
suggests that the impairments are indeed caused by a factor common to
all these conditions. Whether it is the overall severity of psycho-
pathology (as suggested in relation to abstractive ability; Braff et al,

1988) or specific symptoms such as those of depression and anxiety which
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did not do relatively better on this task than on the others and that it
did not, as expected, demand less effort than the other tasks. It was
therefore concluded that other aspects of the task were determining the
amount of effort required; for example the Snoopy cartoons used in the
Picture Recognition test may have been insufficiently distinct from one
another. Watts and Sharrock (1987) similarly found that free and cued
recall were equally affected by depression despite the fact that the
latter was presumed to require less effort; they also concluded that there
were other types of effort involved in these tasks which made them less
difficult than anticipated.

However, it is obviously unsatisfactory to conclude, after depressed
subjects have failed to show a deficit on a task considered to be
undemanding, that it must have been demanding after all. There does not
seem to be any consensus on how to decide how difficult a task is and
how much effort it therefore requires. Eysenck (1983) presumed that
difficult tasks were those that made greater demands on working memory
capacity (Baddeley and Hitch, 1974), while Weingartner et al (1981)
worked on the basis that 'deeper' processing strategies such as semantic
encoding were more demanding than more shallow processes such as
structural encoding (this is compatible with Eysenck'’s view because more
elaborative processing will presumably make more demands on working
memory). Other studies have talked in terms of ‘complex' tasks without
defining what makes a task complex (Cohen et al, 1982). Thus although it
can be concluded that depressed people are impaired on tasks requiring
effort for completion (Section 1.8.1), it is not always clear what tasks
fit into this category as the results for the Picture Recognition Test
included in Chapter Four illustrate.

The results for the questionnaires measuring memory for past public
events generally support the hypothesis that depressed people will be
impaired on any task that requires sufficient effort for successful
completion, regardless of the stage of memory involved. Both groups of
depressed patients were significantly impaired on the multi-choice
version of these questionnaires and showed a trend towards impairment on
the free recall version (this was true even when the time taken to
complete the questionnaire was controlled for statistically, indicating

that the depressed subjects did not show low scores solely because they
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were slow at completing these timed tests). These tests differed from the
rest of the test battery in that they did not measure new learning but,
instead, memory for events which happened before the testing session and,
indeed, presumably before the onset of depression. As the depressed
subjects did not differ from the controls in their ability to retain
information in memory (at least over a short period of time), these
results suggest that depressed people have difficulty retrieving
information from memory. It may, however, be that memory for this
material was unaffected by depression and that instead the depressed
subjects were not motivated to complete these questionnaires, did not
exert sufficient effort and were therefore impaired. This is supported by
the finding that depressed subjects tended to omit more questions than
controls on the free recall version. However, the fact that the depressed
subjects did less well on the multi-choice version of the questionnaire
than on the free recall version (even though the latter was presumed to
be most demanding) may seem to contradict this, This again illustrates
the difficulty in assessing how difficult memory tasks are; the multi-
choice questionnaire may have needed considerable effort and
concentration for completion because subjects had to choose between the
responses rather than, as expected, being less demanding because the

responses were provided.

Further support for the hypothesis that the extent of memory
impairment shown by depressed people will vary according to how
difficult the task is comes from the finding that depressed general
practice patients did not have impaired memories for medical information
(Section 8.3). As already noted (Section 9.1), these patients were less
depressed than the psychiatric patients who showed impairments on the
laboratory memory tests (Chapters Four and Five); this presumably was
one reason why they were not impaired. In addition, it is likely that the
information given to the general practice patients was easier to recall
than the material used in the laboratory memory tests because it was
relevant to the individual, meaningful and structured. The general
practice patients may not, therefore, have been impaired both because they
were not severely depressed and because the information was not difficult

to recall.
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In summary, the results presented in this thesis are generally
consistent with those of previous studies (Section 1.8.1) which have
shown that memory impairment in depression is related to the complexity
of the task and the amount of effort it requires. They support the
suggestion that impairments in depression are not restricted to any
particular stage or process, but will be exhibited on any sufficiently
complex task (Cohen et al, 1982). Further research is required, especially
research in which the operational definition of ‘task difficulty' is
clearly specified and in which levels of difficulty can be experimentally
manipulated; for instance by using a letter transformation task (Hamilton,
Hockey and Rejiman, 1977) such as that used by Eysenck (1983) to
investigate whether 'difficult’ tasks make greater demands on working
memory than less difficult tasks. Although there is evidence that more
difficult tasks are more impaired in depression, few studies have clearly
specified why a task is considered to be difficult or effortful. There are
a few exceptions: for instance Weingartner et al (1981) presumed that
‘deeper’ memory processes were more effortful and compared the
performance of depressed people on a variety of tasks requiring different
processing strategies, while several studies have compared the
performance of depressed and control subjects on tasks based on the
distinction made by Hasher and Zacks (1979) between effortful and
automatic processing (Roy-Byrne et al, 1986; Hart et al, 1987c). Overall,
there is evidence that depressed people are impaired on difficult or
demanding tasks, but further research based on specified theories of
memory is needed to investigate why some tasks are demanding and why

depressed people are impaired on them.

As reviewed in Section 4.1.3 it has also been suggested that the
memory impairments of anxious people are most evident on difficult tasks;
on easier tasks they may actually perform better than less anxious
subjects. Eysenck (1979, 1982) has put forward a model to account for
this which will be summarised here (it is reviewed in more detail in
Section 4.1.3). This has been labelled the 'working memory capacity
theory' (Leon and Revelle, 1985). It is based upon the assumption that
anxious people divide their attention between task requirements and task-
irrelevant cognitive activities such as worry and self-criticism, and that
therefore less working memory processing capacity is available for the

task than in non-anxious subjects. As the working memory is thought to
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be involved in a wide range of cognitive tasks (Eysenck. 1979) this might
be expected to produce a poorer performance in most situations. However,
Eysenck (1979, 1982) suggests that this is not always so, because anxious
subjects attempt to compensate for the reduction in available processing
capacity by increasing the effort they put into the task. According to
Kahneman (1973) one of the main determinants of the amount of effort
expended by an individual is their evaluation of task demands;
consequently if anxious people have reduced processing capacity because
of task-irrelevant praocessing they find the task more demanding and
therefore increase the amount of effort they exert. The increase in effort
in turn increases the amount of processing capacity (Kahneman, 1973;
Dornic, 1977; Eysenck, 1982; Section 1.8.1).

Anxious subjects may therefore show enhanced performance on easy
tasks because the task requirements are greater for them, and therefore
they exert more effort than non-anxious subjects. However, as task-
difficulty increases the amount of required processing capacity increases.
In addition, there is evidence that worry about failure also increases as
task difficulty increases and that this in turn increases the level of
anxiety (Tennyson and Voolley, 1971; Weiner and Schneider, 1971). This
will further reduce the amount of processing capacity allocated to the
task and the anxious subject eventually has insufficent processing

capacity available to maintain performance.

This model has been investigated (Leon and Revelle, 1985%5) to see if
it explains performance on tests of analogical reasoning any better than
the cue utilisation theory (Easterbrook, 1959) or attentional theory
(Mandler and Sarason, 1952). There was little evidence to support either
the cue utilisation theory or Leon and Revelle's conceptualisation of
working memory capacity theory (Eysenck, 1979, 1982). However, their
conceptualisation of this model does not mention the fact that anxious
subjects are thought to compensate for the reduction in working memory
capacity by increasing effort expenditure; it therefore cannot be regarded
as an adequate test of this theory. Although there is evidence for the
key concepts of the theory (such as increased impairment on difficult
tasks, an association between worry and performance, and increased effort
expenditure by anxious subjects (see Section 4.1.3)) the model has not yet

been verified.
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Can this model be applied to memory in depression and, indeed, to
memory in other psychiatric conditions? There is some evidence that
depressed people, like anxious people, experience cognitive interference
from intrusive thoughts and worry (Section 1.8.4) and that this is
related to poor performance on memory tests (Watts and Sharrock, 1985).
Cognitive interference in depression has received little attention and
there have apparently been no investigations of whether depressed people
have reduced processing capacity due to cognitive interference. It can
however be presumed that worry and intrusive thoughts have the same
effect on depressed people as on the anxious, and that therefore anxious
people are not alone in having reduced processing capacity due to
cognitive interference. This implies that the first part of Eysenck's
theory, stating that processing capacity is reduced due to interference
from worry and intrusive thoughts, can be applied to depression as well

as anxiety.

The second part of Eysenck's theory states that anxious subjects
compensate for their reduced processing capacity by increasing the effort
they exert on a task. This is a motivational explanation of memory
performance; anxious subjects perceive the task demands as being high,
they are motivated to avoid impairment and therefore increase the effort
they put into the task. Eysenck (1979, 1982) has noted that anxiety will
not lead to an increase in effort in all situations; for instance it is
unlikely to do so if subjects believe the chance of success on the task
is low (Revelle and Micheals, 1976), or believe they are unlikely to
alleviate their anxiety by doing well on the task. Whether or not anxiety
leads to impairment will therefore depend at least in part on how
motivated the anxious person is to successfully complete the task.
Similarly, as already noted, memory impairment in depression has been
attributed to a lack of motivation and effort (Section 1.8.1). It can
therefore be hypothesised that memory in both depression and anxiety is
affected by cognitive interference and changes in levels of motivation.
Eysenck's theory of working memory capacity can therefore be applied to
depression as well as to anxiety: processing capacity would be reduced by
task-irrelevant worry and intrusive thoughts, as in anxiety; however
unlike anxious subjects, depressed subjects would lack motivation and

therefore would not be expected to increase effort expenditure to
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compensate for the effects of reduced processing capacity. They would

therefore be expected to show impairment on a wider range of tasks.

It is possible that Eysenck's theory can be applied not just to
anxiety and depression but to psychopathology in general. As noted in
Section 9.2, memory impairments in psychiatric conditions may be related
to the overall level of psychopathology rather than being specific to any
particular psychiatric condition. Johnson and Magaro (1987) suggested two
ways in which the overall severity of illness could affect cognitive
performance. The first was that the presence of a psychiatric illness may
produce low levels of effort, which would be more severe in more severe
illnesses. The second was that global pathology may disrupt storage and
recall because of intrusive or illogical thoughts ‘crowding' short-term
memory. These suggestions are clearly very similar to Eysenck's model
which is also based upon the effects of effort and of cognitive
interference. In contrast to Johnson and Magaro (1987), however, Eysenck
has drawn up a model of how these two factors operate together to
produce, or protect against, memory impairment. Eysenck has not extended
his model beyond anxiety but it seems appropriate to do so. According to
this extension memory performance will depend upon two things. The first
is the extent of cognitive interference from worry, intrusive thoughts or,
in psychotic illness, from illogical thoughts which will have the effect
of reducing the amount of working memory capacity available to process
the task. The second is on the level of motivation, which will determine
whether the amount of effort exerted on a task is increased to overcome

reduced processing capacity.

The results of the studies reported in this thesis are generally
supportive of this extension of Eysenck's theory. For instance, there is
some evidence that anxious patients were less impaired than depressed
patients on the laboratory memory tests (Section 4.4.3), as would be
expected if they were able to overcome the effects of reduced processing
capacity by increasing the effort exerted on the tasks. In addition, the
depressed general practice patients did not have impaired memories for
medical information (Chapter Eight). They were likely to have been
motivated to remember this information because it was relevant to them
and may therefore have increased the amount of effort exerted in order to

overcome the effects of cognitive inteference. Perhaps more interesting
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put into the test and therefore would not benefit from the incentives
(Eysenck, 1985). Care would be needed to ensure that the incentives were
notivating for all subjects, as depressed subjects seem to be relatively
indifferent to most incentives (Layne et al, 1982). If the incentives did
not increase motivation in the less motivated subjects (hypothesised to
be the more depressed subjects) they would not increase their performance
in the presence of incentives. This could lead to the conclusion that they
were exerting considerable effort to begin with; this would not
necessarily be so. This indicates the difficulty of establishing how much

effort subjects, and particularly depressed subjects, are exerting.

The second part of the hypothesis suggested above is that processing
capacity is reduced in both depression and anxiety by cognitive
interference. One way of investigating this would be to see whether such
subjects report intrusive thoughts, and whether this correlates with poor
performance. Subjects could be asked to indicate each time their mind
wanders when completing a memory test (Watts and Sharrock, 1985), or how
much time they estimate they spent attending to the test and how much
time they spent thinking about other things ®@effenbacher, 1986). These
measures could then be correlated with performance, which would indicate

if performance is impaired by cognitive interference.

This would not, however, indicate directly that processing capacity
is reduced by cognitive interference. One way of doing this would be to
investigate the performance of depressed and anxious subjects on a test
in which they had to divide their attention between a main task, varying
in complexity, and a concurrent attention-demanding subsidiary task
(Eysenck, 1982). It would be expected that the greatest deficits would be
shown on the complex main tasks, presumably because these demand more
processing capacity and insufficient capacity remains after processing

task-irrelevant cognitions and the concurrent subsidiary task.

These suggestions for further research would address the separate
components of the extension of Eysenck's theory; that motivation is
related to performance on memory tests, and that processing capacity is
reduced by psychiatric conditions such as depression and anxiety. Both
components need to be combined, however, in order to throw light on this

theory. One way of doing this might be to use a test in which subjects
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had to divide their attention between a main task (varying in complexity)
and a subsidiary task, both in the presence and absence of incentives. It
would be hypothesised that less motivated subjects would be impaired on
less complex tasks (which require less processing capacity) than more
motivated subjects, who are thought to increase processing capacity and
therefore avoid impairment until the tasks become more complex. If this
was the case, incentives should improve the performance of subjects who
were originally impaired on the less complex tasks. If subjects were
asked how hard they tried on the original tasks (without incentives) it
would be anticipated that subjects with lower scores on such a measure
would show more improvement in the presence of incentives than subjects
who reported exerting more effort. In addition, it would be expected that
the severity of anxiety would be related to improvement, with the most
improvement occurring in the less anxlous subjects; more anxious subjects
would be hypothesised to be more aroused or motivated and therefore to

benefit less from incentives.

In summary, this theory has value in that it has the potential to
integrate research on memory in anxiety with that on memory in
depression and, in addition, it extends Johnson and Magaro's (1977
hypothesis that impairment in all psychiatric disorders is due to the
effects of effort and cognitive interference by stating the relationship

between the two. It would therefore seem worthy of further investigation.

However, this theory does not provide the only possible inter-
pretation of the data on memory in depression. For instance, a model put
forward by Williams and Teasdale (1982) to account for findings in the
learned helplessness literature may be applicable to memory in
depression. The model was developed to explain the apparently discrepant
finding that experimentally induced failure sometimes produced helpless-—
ness and sometimes facilitation. It is based on the hypothesis that the
expectancy of success on a task is linked to the amount of effort the
subject intends to exert: as perceived task difficulty increases the
subject believes s/he will have to expend more effort for the same
expectancy of success (Kukla, 1972b). However, the subject will not always
increase the amount of effort expended, even if s/he perceives the need to
do so in order to be successful on the task. According to Villiams and

Teasdale (1982) this is because exerting effort has a cost and therefore
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Kukla (1972b) argues that as the level of perceived difficulty is
increased the amount of effort expended will also increase until a point
is reached at which the level of difficulty is such that even the maximum
possible level of effort would not produce success. In such circumstances
the subject will not exert any effort. This relationship between effort
and perceived difficulty is supported by the results of a study in which
subjects were asked to indicate how much effort they would expend 1if they
were to undertake tasks of varying difficulty (Veiner et al, 1972). The
results showed that the relationship between task difficulty and intended

effort expenditure is an inverted-U shaped function.

In addition to arguing that perceived difficulty determines effort
expenditure, Kukla (1972b) also argued a role for perceived ability.
According to this, subjects who believe that they have the ability to
succeed on a task will expend less effort than those who believe their
ability to complete the task is low. There is evidence that individuvals
who do not differ in their ability on a task do differ in their
estimation of ability (Kukla, 1972a). High estimation of ability is
related to high resultant achievement motivation (Kukla, 1972b) which in
turn is related to anxilety: those high in resultant achievement motivation
tend to be low in anxiety. It is hypothesised that, on a task which two
subjects perceive to be equally difficult, the subject who believes his/her
ability to be higher will expect that a smaller amount of effort is
necessary for success. If this is the case then low perceived ability
would lead to increased performance on easy tasks because subjects low in
perceived ability judge the task to be more difficult than it is and to
require more effort for completion. However, it would lead to decreased
performance on a more difficult task because the subjects would reach the
point at which the perceived effort requirement exceeds the available
effort on tasks which are lower in objective difficulty than tasks on
which subjects high in perceived ability reach this point. This pattern of
results was found by Weiner (1966) who showed that subjects high in
anxiety (and therefore low in perceived ability) were superior to those
low in anxiety on subjectively easy tasks while the reverse was true for
subjectively difficult tasks. These results therefore support the
hypothesis that perceived ability can reduce performance on a task,

presumably by increasing the amount of effort believed to be necessary
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for successful completion and consequently the perceived level of

difficulty of the task.

Finally, Kukla (1972b) argued that the experience of success and
failure can influence effort expenditure. If a subject is successful on a
task the perceived difficulty and effort expenditure will decrease and the
reverse is true if failure is experienced. The effect of success on
performance 1s hypothesised to vary according to the perceived difficulty
of the task and the perceived ability of the subject. For instance success
will improve the performance of subjects low in perceived ability on
tasks initially perceived to be of intermediate difficulty (one which
subjects with high opinion of their ability believe to be within their
capacity while those with low opirnions do not). This is presumably
because such subjects perceive the task as requiring less effort after
experience of success, see it as within their capacity and therefore begin
to exert effort on the task. In contrast success will lead to reduced
performance in subjects high in perceived ability, presumably because
they also perceive it as requiring less effort and therefore reduce their
effort expenditure. Failure is hypothesised to lead to decreased
perfarmance in those low in perceived ability (because the perceived
amount of effort required exceeds that available) while leading to
increased performance in those high in perceived ability. This pattern of
results is supported by Veilner (1966).

Thus, according to Kukla (1972b) the amount of effort expended on a
task will depend upon three inter-related factors: perceived task
difficulty, perceived ability and experience of success or failure. It can
be hypothesised that depressed people are likely to perceive tasks as
being more difficult than others because, as argued above, they under-
estimate the likelihood of success due to their negative opinion of
themselves. It might be expected that this would lead to increased
expenditure of effort and therefore improve performance. However,
according to Kukla's model, this will not always be the case. Subjects are
hypothesised to exert the minimum level of effort necessary to achieve
success and consequently if the perceived effort requirement exceeds the
available effort and consequently success cannot be achieved no effort
will be expended. Depressed subjects are likely to reach this point and

become impaired on tasks which are objectively easier than those on
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interference is another factor which determines how difficult the subject
Judges a task to be: if some processing capacity is unavailable due to
cognitive interference the subject may judge that the task is more
difficult than would otherwise be the case and that it requires more
effort for successful completion. This would be consistent with the
suggestion by Kahneman (1973) that one of the determinants of the amount
of effort expended by subjects is task demands: if depressed subjects
have fewer processing capacities the task demands are likely to be
greater and therefore perceived task difficulty will also be greater.
Thus, although the two models differ in that only that developed by
Eysenck postulates a role for cognitive impairment, Williams and
Teasdale's madel could be extended to include such a role. It is therefore
not necessarily the case that evidence showing that memory impairment is
related to cognitive interference would indicate that Eysenck's model
should be accepted in preference to the model developed by Williams and

Teasdale.

The two models also differ in that Eysenck hypothesises that the
level of motivation will determine both how much effort is put into a
task and whether the amount of effort will be increased to overcome the
effects of reduced processing capacity. The model developed by Williams
and Teasdale asserts that the determinants of the amount of effort
expended are more complex than simply 'motivation' and include such
inter-related factors as perceived task difficulty, perceived ability and
the importance of success. Further research is needed to determine the
relative importance of these factors but available research in non-
depressed subjects does suggest that the amount of effort expended is
determined by factors such as these (see above). This model may therefore
be able to specify the amount of effort put into a task and the resultant
performance rather better than Eysenck's theory which uses the more

global and ill-defined concept of motivation.

The model developed by Williams and Teasdale (1982) may explain
memory deficit in depression as well as the model developed by Eysenck
(1982): further research is needed to determine whether this is the case.
Eysenck's model, however, was developed to account for cognitive
performance in anxiety (Section 4.1.3) and part of its attraction as an

explanation of memory deficit in depression was its apparent ability to

335



account for impairment in a range of psychiatric disorders (Section 9.3).
Can Villiams and Teasdale's model also explain performance in anxiety and

other psychiatric disorders as well as in depression?

As outlined in Section 4.1.3, the relationship between anxiety and
performance can be described by an inverted U shape with optimal levels
of anxiety decreasing as task difficulty increases. According to William
and Teasdale's model anxious subjects show increased performance on easy
tasks because they have low self-perceived ability and therefore believe
that the task is more difficult and requires more effort for successful
completion than a non-anxious subject would (Kukla, 1972b). As the
objective task difficulty increases the amount of effort required also
increases. As anxious subjects exerted more effort than non—anxious
subjects on easier tasks they reach the point at which the negative
incentive to exert effort outweighs the positive incentive sooner than
non-anxious subjects. Thus this model can account for the pattern of

performance found in anxious subjects.

It may also be able to account for impairment in other psychiatric
conditions. For instance Johnson and Magaro (1987) suggest that the
overall level of psychiatric disorder in subjects with a range of
diagnoses may be related to memory impairment firstly because
psychopathology leads to cognitive interference and secondly because it
reduces the amount of effort exerted on the task. This model has the
potential to explain why the amount of effort is reduced and to
hypothesise in which situations this will lead to impairment. In the
absence of evidence that impairment is related to cognitive impairment
rather than reduced effort the model put forward by Williams and Teasdale
can be seen to be able to account for impairment in conditions other than
depression and anxiety. In addition, as argued above, the model could be
modified to include a role for cognitive interference. There is, therefore,
no reason to chose Eysenck's model in preference to that of Williams and
Teasdale on the basis that the former may explain impairment in a range

of psychiatric conditions.
It has been argued above (p327) that the results obtained in the

studies reported in this thesis were supportive of Eysenck's model of

memory impairment. However, it can be argued that this is also true of
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Villiame and Teasdale's model. For instance anxious patients were found
to be less impaired than depressed patients on a battery of laboratory
memory tests (Section 4.4.3). This could be explained by the anxious
subjects having a negative view of their ability (Kukla, 1972b) and
therefore increasing their estimation of task difficulty and the amount
of effort required for successful performance. This would also be true of
the depressed subjects. However, in the depressed subjects the increased
perceived task difficulty would be combined with loss of interest leading
them to view success as unimportant. This could lead to them reaching the
point at which the amount of effort required (the negative incentives)
exceeds the positive incentives for increasing effort on tasks which are
easier than those on which anxious subjects reach this point. However, as
the anxious subjects view the task as difficult and consequently as
requiring more effort for successful completion, they would reach reach
this point before normal subjects. The model could account in a similar
way for the finding that anxiety is only related to performance on
difficult tasks while depression is related to performance on both easy
and difficult tasks (Section 6.4.

The model could also explain why depressed patients did not show
impaired memory for information given to them by their general
practitioners. This may be because the information is seen as important
by the subjects and therefore the positive incentive of the importance of
success is high and outweighs the negative incentives. Alternatively (or
in addition) it may be that as the depressed general practice patients
were less depressed than the psychiatric patients used in the other
studies (Section 8.4) their negative self-image and expectancy of failure
may have been less developed. In addition the cost of exerting effort may
have been less in these subjects. The positive incentives may have

outweighed the negative for these reasons.

This model can also account for the conclusion reached in the
literature review (Sections 1.10 and 9.5) that memory deficit in
depression is related to both task difficulty and the severity of
depreseion. Increasing objective task difficulty would presumably lead to
increasing perceived task difficulty and the subjects would therefore
increase their estimations of the effort required for successful

completion of the task. This would increase the negative incentive to
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exert more effort. Increasing severity of depression may increase the
expectation of failure and therefore the perceived difficulty of the task,
while at the same time causing the depressed subject to lose interest in
the task thus reducing the positive incentive of importance of success.
Thus both increased task difficulty and increased depression would
increase perceived task difficulty and the strength of the negative
incentive to exert effort, while increased depression would also decrease
the value of the positive incentives. The negative incentives would
therefore be likely to outweigh the positive incentives, resulting in
impairment. Thus the Williams and Teasdale model, like that of Eysenck,

has the potential to explain previous research findings.

It has already been argued that research is needed to investigate
both components of the model devised by Eysenck (1982), and to test the
combination of these components to see if they operate to produce
impairment in the way suggested by the model. In addition, it seems that
the alternative model devised by VWilliams and Teasdale (1982) is also
worthy of further research. Such research might, for instance, include
experimental designs such as that used by VWeiner (1966) which separated %
objective and perceived task difficulty by giving false norms for
performance on tasks. Such a study would investigate the hypothesis that
perceived task difficulty rather than objective difficulty is important in
determining effort expenditure and consequent impairment. This could also
be investigated by the direct approach of asking depressed and non-
depressed subjects how difficult they expect a task to be and how much
effort they expect to need to exert to succeed on the task. Other studies
could involve the manipulation of the positive incentive of the
importance of success by the use of rewards although, as argued above,
this may prove ineffective with depressed subjects who have been shown

to be impervious to most rewards (Layne et al, 1982).

In conclusion, two models applicable to memory in depression have
been discussed: the working memory capacity model devised by Eysenck
(1982) and the model devised by Williams and Teasdale (1982), which is
based on the hypothesis that perceived task difficulty combined with
positive incentives such as the importance of success will determine the
amount of effort exerted on a task and the consequent likelihood of

impairment. Both models have been shown to provide a reascnable
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interested in developing some understanding of the problems which
depressed people experience with memory in their everyday lives.
Performance on laboratory memory tests does not necessarily give a good
impression of the memory performance of depressed people in their
everyday lives. They may be less motivated than usual when asked to
complete laboratory memory tests, perhaps because they are pessimistic
about their ability to do them (Revelle and Micheals, 1976; Strack et al
1085). If so, the tests will give a very negative picture of the amount of
impairment they normally experience. Or they may make a special effort; if
s0 the results on such tests will underestimate the problems they
experience in their normal lives. In the absence of knowledge about the
motivational levels of the depressed person, the amount of effort they are
putting into the task, and how this relates to the maximum amount of
effort they are able to sustain it is difficult to predict from laboratory
memory tests how much of a memory problem the depressed people are
experiencing. One way of using laboratory memory tests to at least give an
idea of what depressed people are capable of might be to try and increase
their motivational levels to a maximum, perhaps by the use of monetary
rewards. This is, however, likely to be difficult as there is evidence that
they are quite indifferent to most rewards and therefore difficult to
motivate (Layne et al, 1982). It is not therefore certain whether the
results of laboratory memory tests represent the best depressed people can
do, or whether they would be capable of better performance in situations
in which they are more motivated. They therefore give only a limited
impression of the memory problems which depressed people experience in

their everyday lives.

The second approach to memory in depression used in this thesis was
the use of self-rating metamemory questionnnaires which ask people about
their perceptions of their memory performance in everyday life. As
reviewed in Chapter Seven these questionnaires, like laboratory memory
tests, have their limitations. For instance correlations between scores on
these questionnaires and scores on memory tests are usually minimal or
even absent (Section 6.1.3). Although strong correlations might not be
expected, because the questionnaires and memory tests tend to measure
different aspects of memory, in the absence of stronger relationships
psychologists have been reluctant to conclude that metamemory

questionnaires give an accurate picture of memory. The results presented

340



in Chapter Seven suggest that people are at least fairly accurate in
rating the incidence of cognitive failures in the previous six months, and
in assessing the degree of change in their memories (particularly the
latter). However, both the ratings of the frequency of cognitive failures
and the assessments of change in memory were affected by anxiety; the
more anxious the subject was, the more negative his/her assessment of
his/her memory. Such questionnaires do not, therefore, necessarily give
clinicians a good picture of the problems which depressed people

experience with remembering things in their everyday lives.

Nevertheless, metamemory questionnaires have some value to psycho-
logists interested in understanding more about memory in depression
because they indicate what areas of memory depressed people think they
find difficult. Such areas could then be explored systematically using
laboratory memory tests, leading to a greater understanding of memory in
depression. The most appropriate way to find the views of depressed people
about their memory problems would be to ask a group of patients about
them, and then to draw up a questionnaire based on their reports of
memory problems; this is similar to the procedure used by Sunderland,
Harris and Baddeley (1983), who were concerned with memory problems
experienced by head-injured patients. This would give a better impression
of the type of problems depressed people think they have than using
questionnaires designed for other subject groups (such as the two
questionnaires used in the study described in Chapter Seven; the MCQ was
designed for use with head-injured patients (Sunderland, Harris and
Baddeley, 1983) although it has also been used with the elderly
(Sunderland et al, 1986), while the CFQ was intended for use in a general
population (Broadbent et al, 1982)). One questionnaire has been designed
specifically for use with depressed people (Squire, Wetzel and Slater,
1979) but this was concerned primarily with the effects of E.C.T rather
than the effects of depression. A metamemory questionnaire specifically
concerned with the memory problems experienced by depressed people, and
based upon their accounts of memory failures, may therefore be useful in
indicating areas in which depressed people think they have problems. These
can then be explored experimentally; such a questionnaire might also be of
use to clinicians concerned with finding out how much of a problem with
memory patients are experiencing, provided that their anxiety level is

taken into consideration when interpreting answers on the questionnaire.
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The third approach to memory in depression taken in this thesis was
to investigate performance in a realistic everyday situation; the general
practice consultation. Like the two approaches discussed above, this too
has its limitations. It is difficult to generalise from one such situation
to another because there are different contextual cues and task demands in
each situvation and, because such studies are observational rather than
experimental, such factors cannot be precisely measured and compared. In
addition such studies can, as Baddeley (1981a) observed, be expensive and
time-consuming; this was certainly the case with the study described in
Chapter Eight of this thesis. Such studies may be useful in seeing whether
or not depressed people experience the type of problems in everyday life
that would be expected on the basis of their performance on laboratory
memory tests, and on the basis of models of memory in depression. For
instance it would be expected that, as depressed people are hypothesised
to be less impaired when they are motivated and therefore increase the
effort they exert to overcome the effects of cognitive interference, that
they would not show much evidence of memory impairment when the
information 1s personally relevant and important; the finding that
depressed people did not have impaired memories for medical information

supports this hypothesis.

In summary, it is clear that all approaches to memory in depression
have limitations and that all three approaches are needed to obtain a full
picture of the type of memory problems depressed people experience in
their everyday lives and the reasons for impairment: metamemory
questionnaires give an idea of the type of problems depressed people think
they have and these self-reports can be used to generate hypotheses which
can be investigated experimentally using laboratory memory tests;
experimental investigations are essential to test and generate models of
memory in depression and are necessary if understanding of the reasons
for memory impairment in depression is to grow; investigations of memory
in everyday situations can be used to check out these models and to ensure
that theories generated in the laboratory are applicable outside. The
fullest understanding of memory in depression will therefore be obtained

by using all three approaches to the problem.
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TABLE 9.4 SUMMARY OF EXPERTHMENTAL STUDIES OF MEMORY IN DEPRESSION:
IV. INTENTIONAL LEARNING - RECOGNITION

TYPE OF TYPE OF DEPRESSED SUBJECT
MATERIAL
DEPRESSED DEPRESSED DEPRESSED  IMDUCED
PSYCHIATRIC IN-PATIENTS PSYCHIATRIC QUT-PATIENT SUBJECTS DEPRESSED
OR MIXTURE OF IN- AND DEFINED ON  MODD
QUT-PATIENTS PSYCHOMETRIC
GROUNDS
i) Vords Significant impairment compared No significant difference
to non-depressed controls between depressed subjects
(Calev et al, 1986; Frith et al. and non-depressed controls
1986 Roy-Byrne et al, 1986 (Davis and Unruh, 1980)

Wolfe et al, 1987)
No significant difference
Significant impairment compared between depressed subjects

to non-depressed controls and, and non-depressed controls

unlike controls, better in proportion with scores

performance on recognition test more than two standard

than on free recall test deviations below the mean

(Calev and Erwin, 1985) score for the controls
(Coughlan and Hollows,

No overall difference in 1984)

recognition rates, but

depressed patients had better
detection rates (d') for negative
words and worse recognition rates
for positive words than controls
(Dunbar and Lishman, 1984)

Depressed patients had lower d'
rates than non-depressed controls
but did not differ from controls
in response bias, except in
vocalisation condition (Watts,
Morris and Macleod, 1987)

No difference between performance
when depressed and performance
when depression was alleviated
(Whitehead, 1973)
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ii) Prose No significant difference betveen
depressed subjects and non-
depressed controls ((Watts and
Sharrock, 1987)
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TABLE 9.4 (cont) SUMMARY OF EXPERINENTAL STUDIES OF MENORY IN DEPRESSION:
IT. INTENTIONAL LEARNING - RECOGNITION

TYPE OF TYPE OF DEPRESSED SUBJECT
MATERIAL
DEPRESSED DEPRESSED DEPRESSED  INDUCED
PSYCHIATRIC IN-PATIENTS PSYCHIATRIC OUT-PATIENT SUBJECTS DEPRESSED
OR MIXTURE OF IN- AND DEFINED ON  MOOD
OUT-PATIENTS PSYCHOMETRIC
GROUNDS
iii) Non- Significantly impaired compared No significant difference
Verbal to non-depressed controls on between depressed and non-
Material immediate and delayed depressed elderly subjects
recognition: no difference in in d' but depressed
forgetting (Cronholm and subjects showed greater
Ottosson, 1961; Sternberg response bias (Miller and
and Jarvik, 1976; Cutting, Lewis, 1977)
1979)

Depressed prisoners

Significantly impaired compared significantly impaired

to non-depressed controls (Calev compared to non-depressed

(Calev et al, 1986) prisoners (Robertson and
Tayler, 1985)

Elderly depressed subjects

took longer to reach threshold on No significant difference

on a recognition test but showed between depressed and non-

similar retention (Hart et al, depressed control subjects

1987a) in proportion getting
scores more than two
standard deviations below
the mean score for the
tontrols (Coughlan and
Hollows, 1984)
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subjects, however, as various definitions of endogenous depression do not
always produce comparable groups, as indicated by differences in response
to anti-depressant therapy between subjects classified as endogenous by
the Newcastle Scale and DSM-III melancholics (Carney, Reynolds and
Sheffield, 1986).

The difficulty in differentiating studies which have included
endogenous depressed subjects from those which have not may be limiting
understanding of memory in depression as there is some evidence that
endogenous depressed patients differ on some factors which may be
related to memory impairment. For instance it has been shown that
endogenous depressed patients (classified according to the Research
Diagnostic Criteria (Spitzer, Endicott and Robins, 1978)) have a cognitive
component to psychomotor retardation in addition to the motor component
common to endogenous and non-endogenous depression (Cornell, Suvarez and
Berent, 1984). Psychomotor retardation has been suggested as a cause of
impairment in depression (Section 1.8.3) and it may be that the
additional cognitive component in endogenous depression makes endogenous
depressed people particularly likely to experience memory impairment.
This may help to explain why only one out of four studies on short-term
memory scanning in depression has found any evidence of reduced
information-processing speed ((Section 1.7.2; Table 9.1). Although the
information given in the paper is too limited to draw firm conclusions,
it is possible that this study (Brand and Jolles, 1987) included more
subjects with endogenous depression. This example indicates how the
endogenous versus non-endogenous differentiation may be an important one
to consider in future studies and, indeed, some researchers have already
begun to take it into consideration (for example, Silberman et al, 1985;
Vatts, Morris and MacLeod, 1987).

Other characteristics of depressed subjects, besides the potentially
important distinction between endogenous and non-endogenous depression,
may need to be taken into account as well. As outlined in Section 9.3, it
is possible that memory deficit in depression (and possibly in other
psychiatric conditions) is a product of reduced processing capacity due
to intrusive thoughts and a lack of effort. Progress in the field may be
enhanced if ways of assessing these factors, such as those discussed in

Section 9.3, are developed and included in future studies to make
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comparison of subjects on these factors possible, and to examine the
relationship between these and performance on memory tasks. The
development of such measures is problematic but may be important in

reaching a better understanding of memory in depression.

In the absence of robust ways of dividing studies into those with
endogenous subjects and those without, and of assessing how motivated
were subjects in different studies and how much processing capacity they
had available, it was decided the most useful division of subjects in
previous studies was that outlined above which uses psychiatric patient

status as a proxy for severity of depression.

It can be seen in Tables 9.1 to 9.5 that the majority of investigations
of memory in depression have used psychiatric in-patients: only in Table
9.2 (intentional learning - free recall) are there substantial number of
studies using either psychiatric out-patients or subjects defined on
psychometric grounds. On 22 of the 26 free recall tasks given to
depressed in-patients there was evidence of significant impairment in
relation to non-depressed controls, a significant relationship with the
severity of depression or significant improvement on the remission of
depression (on some tasks, for instance that used by Breslow, Koceis and
Belkin (1981), the depressed subjects were impaired on one aspect of the
task (recall of positive themes) and not on others (recall of negative or
neutral themes). Such tasks are classified as indicating impairment).
Depressed out-patients showed impairment on six out of nine tasks, while
those who were classified as depressed on psychometric grounds were
impaired on none of the five tasks they were given. The highest incidence
of impairment was therefore found in the depressed in-patients. This is
consistent with the argument that the presence of memory impairment in
depression is dependent on the severity of depression, and that memory
impairment may only be found in people with symptoms severe enough to

warrant psychiatric in-patient treatment (Sections 1.4 and 9.1).

However, results for the incidental learning paradigm (Table 9.5) shaw
that depressed mood induced in non-depressed subjects can cause
impairment on such tasks. This is surprising given the failure to find
impairment in subjects defined as depressed on psychometric grounds and

may, as argued in Section 1.10, be due to tighter experimental control in

nal
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the induced mood studies. However, the studies using induced mood and
those using psychometrically defined subjects are not comparable as the
former involved incidental learning and the latter intentional learning.
There are no investigations involving incidental learning which have used
either out-patients or psychometrically defined subjects, and no studies
using subjects in whom depressed mood is induced which have used
intentional learning free recall tests. It is therefore not possible to
draw firm conclusions from these studies: it may be that induced mood
produces impairment on tasks which mild clinical depression and high
levels of depressive symptomatology do not affect, or that the latter
conditions would cause impairment on incidental learning tasks if tested
on appropriate subjects. The finding of memory impairment in subjects in
whon depressed mood has been induced does not, therefore, necessarily
provide a challenge to the hypothesis that memory impairment in
depression is related to the severity of depression. It does, however,
indicate the need for investigations of the performance of depressed

subjects differing in severity on the same battery of tests.

The study reported in Chapter Four of this thesis used two groups of
depressed subjects who differed in the severity of depression, as
assessed by the Present State Examination (Ving, Cooper and Sartorius,
1974). The most severe memory impairment was found in the more severely
depressed group of subjects (Retarded Depressed) and these subjects were
impaired on the largest number of tests: the less depressed Neurotic
depressed group were impaired only on what were judged to be the more
difficult tests. The finding that depressed general practice patients did
not show impaired recall for information given to them by their general
practitioner (Chapter Eight) was also considered to support the
suggestion that impairment in depression is related to the severity of
depression. These results are therefore consistent with impressions

gained from the review of previous studies.

However, 1t is not clear why severity of depression is related to
memory impairment in depression. As indicated above, it may be that what
is important is whether the subjects have endogenous or non-endogenous
depression: this may be difficult to disentangle from the effects of
severity of depression because groups such as those used in this thesis

differ both in severity and symptom pattern. Alternatively, it may be
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depressed patients were significantly impaired compared to non-depressed
controls on both tests which Cutting argues indicates that there is a
bilateral problem. However, the two test scores were not directly
compared and therefore the possibility that the depressed subjects were
more impaired on one type of test than the other cannot be ruled out.
Direct comparison of the tests used in this study would be difficult to
interpret as the verbal test used cued recall while the non-verbal test
involved recognition memory. This means that the tests differed on
dimensions other than type of material involved. Steif et al (1986)
overcame this problem by using two recognition tests and found that
depressed subjects performed more poorly on the word recognition test
than on that using faces. This does not necessarily, however, provide
strong evidence for a differential deficit in depression as the face
recognition test was found to be less discriminating than the word test
and may therefore have been less sensitive to differences between the

patients and controls.

These results highlight the difficulty of comparing results for tests
differing in psychometric properties where differential deficits may
reflect differences in sensitivity of the tests to impairment or other
differences between the tests such as the level of difficulty, rather than
different effects of depression on the dimension under investigation. As
has recently been noted (Williams et al, 1988) interaction effects,
whereby depression affects performance more on one test than on another,
are of particular interest as they shed light on the nature of deficit in
depression. However they are beset by methodological problems such as
these. One solution is to use matched task methodology whereby two tests
are developed which give equivalent scores when used on a normal
population. Calev et al (1986) developed matched tasks to investigate the
effects of depression on verbal and non-verbal memory and found no
differential deficit in the two types of memory. There is, therefore, no
evidence at present that the effects of depression on verbal or non-
verbal memory differ. However, the available research is limited and, as
indicated, beset by methodological problems, More research is therefore
needed in this area especially as such a differential deficit may support
the argument that changes in cerebal function underlie at least some of

the memory deficits observed in depression (Section 1.8.5).
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those with induced depressed mood do not engage spontaneously in active

processing at the encoding stage which will enhance later recall.

If this is the case, it might be expected that depressed patients
would show more impairment in the recall of unassociated words (which
lack structure and may require considerable effort to process in a way
that is likely to lead to complex and elaborative memory traces which
will aid recall) than in the recall of stories or prose passages which
have an obvious and well-established hierarchical structure (which aids
processing and can be used to help construct the story at recall). Such a
pattern of results would be consistent with the finding of Veingartner et
al (1981) that depressed patients only benefit from structure which is

obvious at presentation, as it is in a story or prose passage.

There is little difference between the number of studies with
depressed in-patients as subjects which have found impairment on a prose
passage recall task (eight out of nine) and the number which have found
impairment on a word recall task (eight out of ten). Neither of the
studies using depressed out-patients found impairment on a prose passage
task, while three of the four studies using word recall tasks reported
impairment. Studies using psychometrically defined subjects found no
impairment either on prose passage tasks (three studies) or word recall
tasks (two studies). The number of studies using out-patients limit the
conclusions that can be drawn. However, if it is presumed that prose
passage recall does demand less effort than word recall the pattern of
results seems consistent with the conclusion drawn earlier in this thesis
(Sections 4.4.1 and 9.3) that there is 'an interaction between the
severity of depression and the difficulty of the task such that
impairments will be most consistently be found on difficult tasks in
severely depressed patients' (pg 169).

However, it is difficult to draw firm conclusions from this summary of
previous studies as it is not apparent that the subjects used in
different studies were comparable: the two studies using prose passage
recall with out-patients may have had less severely depressed subjects
that those using word recall tasks and this may account for the higher
incidence of impairment on the latter tasks. One of these studies

measured both word and prose recall (Coughlan and Hollows, 1984) and
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reported impairment on the word recall task but not on the prose recall
task. However a stringent definition of impairment was used (scores more
than two standard deviations below the mean score of the control group)
and impairments may have been found on both tasks if the means of the
two groups had been compared directly. Whitehead (1973) also used both
word and prose recall tasks, this time with depressed in-patients. She
found impairment compared to the performance of the same subject when
depression had alleviated only on the word recall task. Again, however,
the study was flawed as there is some doubt as to how it was decided
that the depression was in remission. There may, therefore, have been
residual depression which may have accounted for this finding (Section
1.6). The study reported in Chapter Four of this thesis found that
severely depressed subjects ('Retarded Depressed') were impaired on both
prose passage recall and word recall tests, while the less severely
depressed neurotic depressed subjects were only impaired on the word
recall test. These results suggest that less severe depression is needed
to produce impairment on the word recall test than on a prose recall test
which provides some evidence that depressed subjects are less likely to
be impaired on a task where the structure is evident than on one where

there is no (or little) apparent structure.

The question of whether clinically depressed subjects show less
impairment on structured material such as prose passages than on less
structured material remains unsettled and would warrant further research.
It is clear, however, that the finding reported by Ellis and Ashbrook
(1987) that induced depressed mood does not affect prose recall does not
apply to clinical depression: nine studies (including that reported in
this thesis) have found significant impairment on prose recall tests.
Further research could usefully be directed to establishing whether
depressed subjects show the same benefit from structure in material as
non-depressed controls or whether, as suggested by the findings reported
by Levy and Maxwell (1968) and VWeingartner et al (1981>, non-depressed
subjects benefit more from structure and depressed subjects can only
utilise it when it is obvious. Such a finding would not necessarily
conflict with the suggestion that structured material is less affected by
depression than unstructured material: depressed subjects may benefit

sufficiently from structure to remember structured passages more easily
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than unconnected words while still benefitting less from the structure

than non-depressed controls.

In summary, there is evidence that encoding is affected by depression
with depressed subjects failing to engage in 'deep' or elabarative
encoding or to benefit from characteristics of the material such as
imagery or structure which would result in increased recall for non-
depressed people. This is presumably because insufficient effort is

available or utilised to engage in such processing (Section 4.4.1).

Until recently most studies of memory in depression which have moved
beyond the descriptive and attempted to test particular hypotheses have
concentrated on the encoding stage of information processing. This has
reflected a lack of interest in retrieval generally amongst psychologists:
indeed the 'levels of processing' approach to memory dismissed retrieval
as 'probably automatic' (Craik and Lockhart, 1972). However, there is
increasing interest in retrieval amongst psychologists. Some of the
current ideas about retrieval will be discussed next, followed by a review

of what is known about the effects of depression on retrieval.

The traditional view of retrieval, as outlined in Tulving's Encoding
Specificity Principle (Tulving and Thomson, 1973), is that whether or not
a cue succeeds in retrieving a memory will depend entirely on whether the
information related to the cue was encoded on the memory trace at
encoding: the memory trace is an elaborative structure and retrieval is
simply a matter of comparing cues with traces until a match is found.
This is known as direct access retrieval. There is some evidence to
support this hypothesis; for instance Tulving and Watkins (1975)
presented evidence that different contexts at encoding favoured the
production of different memory traces with, for instance, a rhyme context
favouring the creation of memory traces with rhyme cues encoded on them.
One effect of 'deep' or elaborative encoding may, therefore, be to increase
the number of potentially successful retrieval cues by increasing the
amount of information encoded on the memory trace. In contrast to the
direct access approach to retrieval, however, it is now recognised that in
at least some situations retrieval may be an active process in which

assoclated concepts may be activated in memory at retrieval, thus



allowing associations to the target which were not encoded on the memory

trace at encoding to be effective as cues.

This has led to the development of a number of generate-recognise
models of retrieval, which argue that there are two stages to retrieval:
the first stage involves the generation of potential targets while the
second involves the identification of the correct target. According to
this view the success of retrieval is not dependent upon what is encoded
on the memory trace as associations can be generated between memory
nodes to aid recall at the retrieval stage. Several generate-recognise
models have been developed and these will not be reviewed in detail here
(see Le Voi, 1986 for a review). The debate about which version of the
model best explains the available data will continue, but it is now
recognised that both direct-access retrieval and generate-recognise
retrieval may be available for use in different situations (Le Voi, 1986).
For instance Jones (1978) has argued that direct access retrieval may
operate when the cue is intrinsic (or contained within the original
stimulus) while generate-recognise retrieval may be necessary when the
cue is extrinsic (not contained within the original stimulus)>. From the
perspective of understanding the nature of the memory deficit in
depression the important aspects of these models is the recognition that
retrieval may not be a matter of directly accessing material from memory
with all active processing and organising of material taking place at
encoding, but that it may involve an active and elaborative retrieval

process.

It is difficult to differentiate between processing at the encoding
stage of information processing and processing at the retrieval stage
because the two are clearly intertwined. For instance, one explanation of
the results of ‘distractor paradigm' experiments (Brown, 1958) {n which
a distractor is placed between presentation and recall, leading to a
dramatic deterioration in performance over a series of trials) is that
the distractor prevents subjects from forming associations between the
targets and other concepts in memory that could serve as retrieval cues
(Glass and Holyoak, 1986). Thus inefficient or inadequate processing can
affect the success of retrieval and it would be difficult to determine
whether the results reflected inadequate encoding, inefficient retrieval

or both. Despite the difficulty in differentiating between the two, the
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new emphasis on active retrieval processes has raised the possibility
that encoding operations may not be the sole, or the most important,

determinant of successful retrieval.

To date, there has been little systematic exploration of the effect of
depression on retrieval: as the above review has indicated the emphasis,
as 1in research on memory in non-depressed subjects, has been on encoding.
Indeed, the studies which have systematically investigated encoding in
depression (for instance Veingartner et al, 1981; Ellis et al, 1985) have
almost exclusively used free recall tests and have therefore shown little
interest in retrieval. There has, however, been some suggestion that
recognition memory is less affected by depression than free recall (Vatts
and Sharrock, 1987; Williams et al, 1988). This suggestion was originally
based upon an study by Miller and Lewis (1977) which concluded that
elderly depressed patients did not have impaired memories when
recognition tests were used. However, there is some doubt as to whether
the conclusion reached in this study that recognition memory is less
affected by depression than free recall is supported by the results of
other studies. For instance depressed in-patients were found to be
significantly impaired on 22 out of 26 free recall tests (85 per cent),
nine out of twelve cued recall tests (75 per cent) and ten out of twelve
recognition tests (83 per cent) (Table 9.1). Depressed out-patients showed
impairment on six of nine recall tests (66 per cent) and one of five
recognition tests (20 per cent). Thus there is little evidence that
depressed in-patients are more likely to be impaired on free recall tests
than on either cued recall or recognition memory tests although there is
some suggestion that the out-patient group (who are presumed to be less
depressed (Section 4.4.1)) may be less impaired on recognition tests than
on free recall tests. The initial view that recognition memory is less
affected by depression may have reflected the fact that Miller and Lewis
(1977) used elderly depressed patients who were in the care of the
psycho-geriatric service and who may have been mildly depressed. The
authors give no information on the type or severity of depression so it
is difficult to establish whether this was the case. These results might
therefore be consistent with the results for the less depressed out-
patients, but not applicable to the more severely depressed psychiatric
in-patients.
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It appears, therefore, that the view that recognition memory is less
likely to be affected by depression than free recall is not supported in
depressed in-patients. It is possible that such an effect is shown by the
depressed out-patients which may reflect an interaction between the
severity of depression and the difficulty of the task (Section 4.4.1).
However, a review of previous studies cannot provide a conclusive answer
to the question of whether particular aspects of memory are more affected
by depression than others as the characteristics of both subjects and
tests used differ between studies. This may be particularly important
here because, as indicated above, there are individual differences between
subjects in whether they find verbal and non-verbal tasks easier and this
makes comparisons between different studies using different materials
difficult. Direct comparisons of free recall and recognition memory tasks
given to the same group of subjects are needed. This is problematic as
the tests may differ in ways other than that under investigation, the
recognition test may be easier for instance. Matched task methodology is
therefore needed in order to detect a differential effect of depression on
free recall tests as compared to recognition tests, or vice versa. Calev
and Erwin (1985) used such methodology to ensure the free recall and
recognition tests were comparable and found that depressed subjects,
unlike non-depressed controls, performed better on the recognition test
than on the recall test although they were significantly impaired on
both.

Vatts and Sharrock (1987) have also examined whether depressed
subjects show more impairment on free recall tests than on recognition
tests. They used the 'Circle Islands' prose passage, in comparison to
Calev and Erwin (1985) who used a word recognition test, and found that
depressed subjects had significantly lower scores than non-depressed
controls on the free and cued recall tests but not on the recognition
test. They note, however, that the evidence that recognition memory is
less affected by depression is not compelling as there was no interaction
between subject group and type of recall on a two-way ANOVA using
standardised scores. This was calculated to see if the depressed and non-
depressed groups differ less on the recognition test than on the other
two tests. It was also possible that the recognition test was less
discriminating and therefore less sensitive to a depression-related

deficit. The results were also somewhat unexpected in that the depressed
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subjects did not show benefit from cued recall. This may indicate that

depression does not affect the ability to generate appropriate cues but
such a conclusion remains tentative. The question of whether recognition
memory and cued recall are less affected by depression than free recall

is not, therefore, conclusively answered by this research.

Three types of recall (free recall, cued recall and recognition) were
also tested in the study reported in Chapter Four of this thesis. In
connon with the study by Watts and Sharrock (1987) no interaction was
found between type of recall and subject group, suggesting that the
depressed and non-depressed subjects did not differ more on one type of
test than on another. However, this must be regarded as a poor test of
the hypothesis that recognition memory is less affected by depression
because the recognition test differed from the others in testing non-
verbal memory rather than memory for words. There was also some
indication that the recognition test differed from the free recall and
cued recall tests on other dimensions such as level of difficulty. It
might be expected that a recognition memory task would need least effort
for successful completion as the subject does not need to generate
potential targets but instead has just to recognise them, and that cued
recall would be intermediate between recognition and free recall as cues
are provided to aid the search through memory. Indeed, it is because such
tests are presumed to differ on this dimension that using matched task
methodology 1s acknowledged to be important. However, there is some
suggestion that the recognition test used in this study may have been
particularly demanding and that the cued recall test actually demanded
less effort than the recognition test, the reverse of what was expected.
For instance the retarded depressed patients were impaired on all three
tests but the less depressed neurotic depressed patients were not
significantly impaired on the cued recall test. In addition the two groups
of depressed patients differed significantly on the 4' measure calculated
from the recognition memory test and the more depressed retarded
depressed group performed worst. This was the only measure on which the
two groups differed significantly. The general pattern of results indicate
that there was an interaction between the severity of depression and the
level of difficulty of the task (Section 4.4.1) so these results suggest
that the Picture Recognition test was more effort-demanding than

expected. This means it is inappropriate to draw conclusions from these
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results about the relative effects of depression on recognition, cued and

free recall.

These results indicate the importance of matching tasks for difficulty
because recognition and free recall tasks are likely to differ on this
dimension and not always, as this study shows, in the expected direction.
Recognition memory should demand less effort because the target is given
and only has to be compared to concepts in memory until a match is
found. However, a recognition memory test may require the same two-stage
retrieval process as a free recall test if the distractor items are too
similar to the target and therefore seem equally familiar to the subject
(Bower and Glass, 1976; Glass and Holyoak, 1986). This would mean that
the subject could not identify the target as 'seen before' on the basis of
familiarity and would therefore need to generate possible candidate
concepts which could then be recognised, just as in a free recall task.
This means that it is possible to fail to recognise something which it is
later possible to recall (see Ogilvie et al, 1980). It is not, therefare,
always the case that recognition involves less effort than free recall

and will always succeed if recall succeeds.

It cannot, therefore, be presumed that recognition demands less effort
than recall and is therefore less affected by depression: it may actually
demand a lot of effort for successful completion depending on the choice
of, for instance, the distractor targets. In the Picture Recognition test
used in this thesis the distractor targets were all black and white
cartoons featuring the same cartoon characters as the target pictures
(Section 2.2.1). It is possible that it was difficult to discriminate
between the distractors and targets and that this was therefore a
difficult effort-demanding test to complete. A similar criticism can be
applied to tke Past Public Events Multi-Choice questionnaires used in
this thesis (Section 2.2.2). The distractor items were chosen because they
were plausible answers to the questions and it may, therefore, have been
difficult to decide between the distractors and targets on the basis of
familiarity alone which would have necessitated the generation of
possible answers to the questions rather than the simple recognition of
the correct answer. This may help to explain why the depressed patients
were significantly impaired on the multi-choice versions of the Past

Public Events questionnaires and not on the free recall versions, despite
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the prior presumption that the former would be easier and help the
depressed subjects to overcome any effects of depression on retrieval

(Section 4.3.4).

The difficulty in establishing the amount of effort required by
recognition tests therefore makes it difficult to compare the results of
different studies and to draw conclusions from the results of recognition
and recall tests given to the same subjects. It highlights the importance
of using matched tasks when investigating differential effects of
depression on recognition and free recall as this ensures that the
results are due to the dimension under investigation (the effects of
depression on retrieval) rather than to the amount of effort required by
the tests. As has recently been pointed out (Villiams et al, 1988) this
may mean that the tests differ on other dimensions, for instance length
of test. However, it would make it easier to draw conclusions about the
effects of depression on retrieval than the present situation where
matched tasks have rarely been used and comparisons both between and

within studies are extremely difficult.

The effects of depression on retrieval clearly warrant further
research as do the reasons why retrieval may be affected in depression.
For instance Ellis et al (1984) argued that the ease of retrieval would
depend upon the effort exerted at encoding. According to this view
retrieval failures would indicate an encoding rather than a retrieval
problem. One way of differentiating the effectse of depression on encoding
and retrieval is to induce depressed mood after encoding. Ellis et al
(1985) induced depressed mood in subjects after an incidental learning
task and found that it led to a reduction in recall, although subjects
showed the expected benefit from elaboration. This may, of course,
indicate that the failure to show benefit from elaboration in other
studies (eg Ellis et al, 1984) is caused by an encoding deficit. It is
not, however, clear what the relationship between depressed mood and
clinical depression is (Section 1.2.2) and it is not therefore apparent
that results from studies using induced depressed mood are applicable to
the depressed psychiatric in-patients who feature in most studies of
memory in depression. Nevertheless, induced mood studies may provide a
useful way forward as they make it possible to differentiate between

effects of mood on encoding and retrieval.
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Another way of investigating retrieval deficits in depression would be
to use Past Public Events questionnaires to look at memory for events
presumed to have been encoded before the onset of depression. However, as
indicated in Section 2.2.2, these have limitations, including the
difficulty of being certain that the event was originally learnt. It would
also be difficult to equate the level of difficulty of these
questionnaires with tests of new learning which would be important in
establishing the existence of a retrieval deficit rather than an
impairment due to the level of difficulty of the test. Results on such
questionnaires would indicate whether retrieval is affected by depression
but studies with tighter experimental control and more carefully defined
hypotheses would be necessary to be sure that there was a genuine effect
of depression on retrieval mechanisms rather than a general inability to
sustain effort, resulting in impairment on any sufficiently complex task,
regardless of the type of memory involved (Section 1.8.1). For instance it
has been found that patients suffering from Korsakoff's syndrome do not
show the usual release from proactive inhibtion when new categories are
presented. This is taken as evidence that they are unable to generate
their own cues to aid retrieval (Winocur, Kinsbourne and Maoscovitch,
1981). Similar experiments designed to investigate specific aspects of
retrieval would help increase understanding of the effects of depression

on retrieval.

It would not be surprising if both the encoding and retrieval stages
of information processing were affected in depression. According to the
working memory model of memory (Baddeley and Hitch, 1974) both encoding
and retrieval processes are likely to involve the operation of the central
executive of working memory. The central executive is a somewhat vague
and ill-determined concept (Baddeley, 1981) which is presumed to have
limited capacity and to be involved in allocating attention to competing
tasks and in directing the operation of other components of working
memory. Eysenck (1979, 1982) has proposed that the available capacity of
working memory is reduced in anxiety due to task-irrelevant cognitive
activities such as worry and self-criticism. It is argued in Section 9.3
of this thesis that this is also likely to apply to depression and that
the effecte in depression are likely to be more pronounced as depressed
subjects are unlikely to increase the amount of effort they exert on a

task in order to overcome the effect of reduced processing capacity. If
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this 1s so then depressed subjects with reduced processing capacity may
be as likely to fail to use effective active retrieval stategies as they
are to fail to process material sufficiently 'deeply’ or elaboratively. It
ie therefore quite feasible that there is a generalised deficit in
depression which affects each stage of memory involving the active
processing of information. However, there have been so few investigations
of memory in depression designed either to find differential effects of
depression on different stages of processing or to test a particular
hypothesis about memory in depression that it is difficult to draw such a
conclusion: as deficits have been found on almost every aspect of memory
tested in depression (Table 9.1) the evidence may point in the direction
of a generalised deficit but at present it is too limited.

In conclusion, it is clear that many questions about memory in
depression remain unanswered. For instance does depression result in a
generalised deficit affecting any aspect of memory requiring sufficient
effort for completion, or does it affect some aspects of information-
processing more than others? Now that it has been established that there
are memory deficits in depression, there is a need to turn away from
studies such as those reported in this thesis which are predominately
descriptive. The need is now for more studies of memory in depression
which take insights from the current theoretical understanding of memory
in non-depressed subjects, and which attempt to answer clearly defined
questions about how information is processed in depression. The review of
the existing literature has shown that most studies have not done this.
For instance little use has been made of procedures such as matched task
methodology which would enable conclusions to be reached about the
differential effects of depression on one test compared to another. Such
studies would shed light on the nature of the memory deficit in
depression. Previous studies have, for example, concentrated on verbal
memory and consequently little is known about whether there are

differential effects of depression on verbal and non-verbal memory.

Several illuminating studies have used subjects in whom depressed
mood has been induced. Such studies have advantages because they permit
the separation of the effects of depression on, for instance, encoding and
retrieval. However, the relationship between induced depressed mood and

clinical depression is uncertain and therefore conclusions reached from
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as the overall severity of the psychiatric illness increases. Eysenck
(1979, 1982) proposed a model of cognitive function in anxiety in which
he stated that anxious subjects have reduced working memory capacity due
to capacity being taken up by worry and self-preoccupation. He argued
that this did not always lead to cognitive impairment because anxious
subjects will increase the effort they put into the task; this will have
the effect of increasing processing capacity (Dornic, 1977; Eysenck, 1979,
1082). This is obviously similar to the suggestion by Johnson and Magaro
(1987) with the advantage that it presents a model of the way in which
effort and cognitive interference are supposed to interact to produce
performance decrements. This model is therefore extended to memory in
depression and other psychiatric disorders. It is hypothesised that
worry, intrusive and illogical thoughts pre—empt some of the capacity of
working memory and therefore, as Eysenck suggests, always reduce the
effectiveness of performance. However, whether or not the quality or
efficiency of performance is affected will depend both on the level of
notivation of the subjects (which determines whether they increase the
effort they exert on the task) and on the level of difficulty of the task
(which affects the processing capacity required).

This model has the advantage of bringing together research on the
effects of anxiety on memory with that on the effects of depression, and
it may also explain some of the effects of other psychiatric conditions,
such as mania and schizophrenia, on memory. It is consistent with the
evidence that depressed people are most impaired on tasks requiring
effort for successful completion (Section 1.8.1), and on the more sparse
evidence that cognitive interference plays a role in producing memory
impairments (Section 1.8.4). However, it is not the only feasible

interpretation of the available information on memory in depression.

An alternative model was devised by Villiams and Teasdale (1982) to
account for results in the learned helplessness literature. This presumes
that the amount of effort exerted on a task (and the resulting
performance) depends upon the perceived difficulty of the task which
varies according to the difficulty of the task, the subjects perception of
their ability and their experience of success and fallure (Kukla, 1972).
Subjects will, however, only increase the amount of effort exerted in

response to increased perceived task-difficulty if the positive incentives
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for exerting effort (importance and expectancy of success) outweigh the
negative incentives of the cost of effort and the amount of effort
required. Like the model proposed by Eysenck (1982), this model can
account for many of the previous findings in the literature on memory in
depression. It is argued that it can also be applied to memory in anxiety
and possibly to memory in other psychiatric disorders. Further

investigation of this model may, therefore, be fruitful.

In conclusion, further investigation of memory in depression is needed
which, as argued in Section 9.5, moves beyond the descriptive and seeks
to investigate specific hypotheses about the nature and causes of memory
impairment in depression. Both the model proposed by Eysenck (1982) and
that proposed by Williams and Teasdale (1982) seem to have the potential
to help elucidate the causes of impairment in depression and therefore

seem worthy of further investigation.















17.

18.

19.

20.

21,

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Vhich American politician survived an assassination
attempt in Washington during March 19817

What stretch of water was closed as a result of the
‘Six Day' Arab-Israeli war in 10677

Vhich young Australian player won the ladies final
at Wimbledon in 19717

What country had Haile Selassie ruled for 44 years
before he was deposed in 19747

Vho returned to Iran in 1979 after being in exile
for 14 years?

Vhich British iceskater won the European, Olympic
and World figureskating titles in 19767

Who was the first man to walk on the moon?

Vhich American politician visited China in 1972
bringing to an end 20 years of hostility between
the U.S.A. and China?

Vho did Mr. Foot succeed as leader of the Labour
Party in 10807

WVhat epidemic led to over 300,000 animals being
slaughtered in 19677

Vhich famous British company went bankrupt in 1971
and was later nationalised?

Vhich member of the Royal Family was attacked in her
car on the Mall by an armed man in 19747

Vhich woman tennis player beat the previous record
of 19 WVimbledon titles in 1979 when she won the
ladies doubles with Martina Kavratilova?

WVhich country was King Constantine forced to leave
in 1967 after an unsuccessful attempt to overthrow
the military junta?

Vhere did the investiture of Prince Charles as
Prince of Wales take place in 19697

Which famous woman horserider won the individual
prize in the 3-day event at Burghley Horse Trials
and then became the 1971 ‘'Sportswoman of the Year'?

Vho was the Prime Minister responsible for
introducing the three-day week in 19737

What action was taken in 1975 to see if Britain
would stay in the European Community?

Vhich famous rock and roll star died in 19777
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WVhere were Princess Anne and Captain Mark Phillips married in
November 19737

a) Vestminster Abbey b) St Paul's Cathedral
c) Sandringham d> Chapel of St. George, Windsor

Vhich member of the Royal Family was separated from her husband in
19767

a) Princess Alexandra b) Duchess of Kent
c) Princess Anne d> Princess Margaret

In which industry were more than 50,000 redundancies announced
in 1980 which left whole towns almost jobless?

a) Coalmining b> The Car Industry
¢) Ship-building d) Steel

Where was the VWorld Cup competition held in 19667

a) Britain b) Uruguay
c) Spain d) Argentina

Vhich British baoxer lost the British, European and Commonwealth
heavy-weight titles to Joe Bugner in 19717

a) George Foreman b) Cassius Clay
¢) Henry Cooper d> Joe Frazier

Vhich embassy in Iran was overrun in 1979 by students demanding
that the Shah should be returned for punishment?

a) Canadian b) Egyptian
¢) French d) American

Vhose death led to the investiture of Prince Juan Carlos as
King of Spain in 19757

a) President Tito b) General Franco
¢) General de Gauillle d) President Makarios

Vhich American politician survived an assassination attempt in
Vashington during March 19817

a) President Reagan b) General Haig
c¢) Mr Harry Mondale 4> Henry Kissinger

Vhat stretch of water was closed as a result of the 'Six Day'
Arab-Israeli war in 19677

a)> Gulf of Aqaba b) Red Sea
c) Panama Canal d)> Suez Canal

Vhich young Australian player won the ladies final at Wimbledon
in 19717

a)> Evonne Goolagong b) Judy Daiton
c) Margaret Court d) Betty Stove
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APPENDIX B (cont)

MEMORY QUESTIONNAIRE

This questionniare contains a list of questions about minor slips of
memory which happen to us all at some time in our everyday lives,

We would like you to think about each question, and consider whether that
particular sort of slip happens to you more or less often now than it did
before you became ill,

Please choose the number from the following scale which best indicates
your choice,

| 2 3 4 5
b mmeee b mmmm |
Much less Less The More Much more
often often same of ten often

Put the number you have chosen on the line provided opposite each
question,
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16,

17,

18,

20,

21,

22,

23,

24,

25,

26,

27,

APPENDIX B (cont)

When talking to someone, forgetting what you have just said,
Maybe saying, 'What was I talking about?'.  ___._

When reading a newspaper or magazine, being unable to follow
the thread of a story; losing track of what it is about,  _____
Forgetting to tell somebody something important, Perhaps
forgetting to pass on a message or remind someone of
something,
Forgetting important details about yourself, e, g, your
birthdate or where you live, _____
Getting the details of what someone has told vou mixed up
and confuged,
Telling someone a story or joke that you have told them once
aleeady, .
Forgetting details of things you do regularly, whether at
home or at work, For example, forgetting details of what to
do, or forgetting at what time todo it,  _____
Finding that the faces of famous people seen on television
or in photographs leck unfamiliar, _____
Forgetting where things are normally kept or looking for them

in the wrong place, ..

(a) Getting lost or turning in the wrong direction on a
journey or a walk that you have OFTEN been on before,  _____

(b) Getting lost or turning in the wrong direction on a
journey or a walk that you have ONLY BEEN ON ONCE OR TWICE
before, .

Doing some routine thing twice by mistake, For example,
putting two lots of tea in the teapot, or going to brush/comb
your hair when you have just doneso, ..

Repeating to someone what you have just told them or asking
them the same question twice, ——
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