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BRIEF COMMUNICATION
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ABSTRACT

Background. The differential diagnosis of early dementia of the Alzheimer’s type from depression
in the elderly is often made difficult by the presence of significant memory impairment in depressed
patients. The Delayed Word Recall test (DWR) was developed to facilitate the early diagnosis
of Alzheimer’s disease. The DWR involves : (a) repeated elaborate encoding of ten separate
words; (b) a filled delay; (c) delayed free recall. A recognition memory test has also been
recently developed. The available evidence suggests impressive sensitivity and specificity when
the DWR has been used to separate patients with early Alzheimer’s disease from very well
matched controls.

Methods. In the present study, the DWR was evaluated with regard to its ability to separate a
group of 50 patients with early Alzheimer’s disease from 50 elderly patients with major depres-
sion in a between-subjects experimental design.

Results. For both free recall and recognition indices, the between-group overlap was large.
Using recommended cut-off scores for the detection of Alzheimer’s disease, 44% of the depres-
sed patients would have been misclassified as demented based on their free recall scores, and
48% of the depressed patients would have been misclassified on the basis of their recognition
scores.

Conclusion. We conclude that the DWR is not specific enough to clearly distinguish patients
with early Alzheimer’s disease from elderly patients with major depression.

INTRODUCTION

The memory impairments associated with
Alzheimer’s disease are well documented (Albert
et al. 1989). In two recent studies by the
Consortium to Establish a Registry for
Alzheimer’s Disease (CERAD), the investigators
reported that delayed verbal recall was a highly
sensitive indicator of early Alzheimer’s disease
(Morris et al. 1989; Welsh et al. 1992). In
Alzheimer’s disease there is a rapid rate of
forgetting within the first 5–10 min following
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acquisition (Butters et al. 1988; Hart et al. 1988),
but a relatively normal rate of forgetting
thereafter (Corkin et al. 1984; Kopelman, 1985).
Knopman & Ryberg (1989) highlighted the fact
that elaborative encoding provides a substantial
benefit to normal elderly individuals, but not to
patients with Alzheimer’s disease. They con-
cluded that the optimal memory test procedure
for the early diagnosis of dementia due to
Alzheimer’s disease should involve: (i) a study
phase in which subjects were required to engage
in elaborative encoding; (ii) a delay interval ;
and (iii) a test phase which involved free recall.
Consequently, they developed the Delayed Word
Recall (DWR) test.
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This test, briefly, comprises 10 nouns pre-
sented on cards one at a time (chimney, salt,
harp, button, meadow, train, flower, finger, rug
and book). For each word, the subject is asked
to read out the word, to try and remember it,
and then to make up a sentence using the word.
When all 10 words have been presented, the
complete procedure is repeated, with subjects
instructed to produce an alternative sentence.
Following a 5 min filled delay, free recall for the
10 words list is then tested. Based on the delayed
free recall cut-off score of less than or equal to
two out of 10 implying Alzheimer’s disease,
Knopman & Ryberg (1989) reported an overall
predictive accuracy of 95% in 28 Alzheimer
patients and 55 elderly control subjects. Only
one healthy subject scored less than two on the
DWR test, and only three early Alzheimer
patients scored more than two out of 10. In a
follow-up study, Coen et al. (1996) compared 42
mild to moderately demented Alzheimer patients
with 42 age-matched healthy controls and found
that the DWR recall measure achieved 98%
sensitivity, specificity and overall accuracy. In
an extension to the original DWR, Coen et al.
(1996) included a four choice recognition mem-
ory test and using a cut-off score of less than or
equal to nine out of 10 implying Alzheimer’s
disease, they reported that the recognition
measure yielded a sensitivity of 98%, a specificity
of 95% and overall accuracy of 96%. Taken
together, the results of the Knopman & Ryberg
(1989) and Coen et al. (1996) studies suggest that
the DWR is an extremely promising measure to
aid in the early detection of Alzheimer’s disease.

However, in both of these studies, the speci-
ficity and sensitivity of the DWR was determined
in distinguishing a well-defined Alzheimer group
from a well matched healthy control sample. In
clinical practice, the most difficult differential
diagnoses are of early Alzheimer’s disease from
depressive disorders. This has been described by
Lezak (1995) as ‘probably the knottiest problem
of differential diagnosis ’ (p. 327). In a previous
study, it was shown that while the discrepancy
between pre-morbid intellectual measures and
mean Wechsler Memory Scale – Revised indices
clearly separated Alzheimer patients from
healthy controls, the overlap between Alzheimer
and elderly depressed patients was large
(O’Carroll et al. 1994). The aim of the current
investigation was to determine the ability of the

DWR test (both free recall and recognition) to
differentiate between patients with early
Alzheimer’s dementia and elderly patients suff-
ering from a major depressive episode.

METHOD

Fifty patients with dementia of the Alzheimer-
type were recruited. All met DSM-IV criteria for
dementia and NINCDS-ADRDA criteria for
probable Alzheimer’s disease (McKhann et al.
1984). The criteria include steadily progressing
dementia with dysmnesia as the initial feature
with no history suggestive of other types of
dementia, absence of focal neurological signs,
no evidence of hypertension or other cardio-
vascular abnormalities, and normal haemato-
logical and biochemical investigations. The DAT
subjects had a Mean Mini-Mental State Exam-
ination (Folstein et al. 1975) score of 16±1 (5±2).

Fifty patients who fulfilled DSM-IV criteria
for a major depressive episode with or without
melancholic or mood congruent psychotic fea-
tures were also entered into the study. In
addition, the GMS-AGECAT semi-structured
diagnostic interview schedule was used to con-
firm diagnosis (Copeland et al. 1986). Mean
severity of depression as assessed by the 21-item
Hamilton Depression Rating Scale (Hamilton,
1960) was 23±2 (5±3) and for the 17-item scale,
20±8 (4±5).

All subjects were assessed using the National
Adult Reading Test – Revised (Nelson &
Willison, 1991) to provide an estimate of pre-
morbid intellectual level, and years of full-time
education was recorded. Patients were adminis-
tered the Delayed Word Recall test following
Knopman & Ryberg (1989). In addition, the
multiple choice delayed recognition memory test
was administered, as described by Coen et al.
(1996).

RESULTS

Demographic details of the two subject groups
were as follows: depressed patients – age 73±9
(6±4) years, DAT patients 77±0 (8±0) years, t¯
2±13, P¯ 0±04; education – depressed patients
10±2 (2±6) years, DAT patients 10±3 (2±3) years,
t¯ 0±25, P¯ 0±80; NART IQ – depressed
patients 96±9 (14±5) years, DAT patients 97±8
(15±2) years, t¯ 0±27, P¯ 0±79; MMSE total –

https://doi.org/10.1017/S0033291796004679 Published online by Cambridge University Press

https://doi.org/10.1017/S0033291796004679


DWR test and depression and Alzheimer’s disease 969

50

40

30

20

10

0
0 1 2 3 4 5 6 7 8 9 10

Number of words recalled

N
um

be
r 

of
 s

ub
je

ct
s

F. 1. DWR recall results : using ! 3 recommend cut-off only 2
(4%) DAT (9) subjects would be misclassified, but 22 (44%) DEP
(+) subjects would be classed as DAT.
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F. 2. DWR recognition results : using ! 10 recommended cut-off
only 3 (6%) DAT (9) subjects would be misclassified, but 24 (48%)
DEP (+) subjects would be classed as DAT.

depressed patients 25±8 (3±8) years, DAT patients
16±1 (5±2) years, t¯ 10±6, P¯ 0±00; sex – de-
pressed patients 19 males, 31 females, DAT
patients 13 males, 37 females, χ#¯ 1±66, P¯
0±19. As there was a slight but significant age
difference between the groups, age was entered
as a co-variate in the comparison of DWR
indices. DWR free recall depressed mean¯ 2±70
(2±00), DAT mean¯ 0±38 (0±88), F¯ 49±2, P¯
0±00; DWR recognition depressed mean¯ 8±46
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F. 3. MMSE results : using ! 24 recommended cut-off 4 (8%)
DAT (9) subjects would be misclassified, but 12 (22%) DEP (+)
subjects would be classed as DAT.

(2±14), DAT mean¯ 4±92 (2±86), F¯ 45±9, P¯
0±00. The correlations between DWR recall and
recognition and other variables for the total
sample of 100 subjects were as follows: age
versus recall, r¯®0±29 (P! 0±01); age versus
recognition, r¯ 0±13 (NS); 17-item Hamilton
versus recall, r¯ 0±02 (NS); 17-item Hamilton
versus recognition, r¯ 0±10 (NS); MMSE
total versus recall, r¯ 0±65 (P! 0±01); MMSE
total versus recognition, r¯ 0±73 (P! 0±01);
NARTIQ versus recall, r¯ 0±08 (NS);NARTIQ
versus recognition, r¯ 0±26 (P¯ 0±01); DWR
recognition versus DWR recall, r¯ 0±57 (P!
0±01).

The breakdown of test scores by patient
group are presented in Figs. 1–3. For DWR
recall, sensitivity¯ 96%, specificity¯ 69% and
overall accuracy¯ 76%. For DWR recognition,
sensitivity¯ 94%, specificity¯ 66% and over-
all accuracy¯ 73%. For the MMSE, sensitivity
¯ 92%, specificity¯ 79% and overall accuracy
¯ 84%. The results of a separate discriminant
function analysis for the three measures are as
follows: DWR recall eigen¯ 0±57, χ#¯ 44±3,
overall correct classification¯ 80%; DWR
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recognition eigen¯ 0±50, χ#¯ 39±6, overall cor-
rect classification¯ 74%; MMSE eigen¯ 1±15,
χ#¯ 73±9, overall correct classification¯ 82%.

DISCUSSION

There were highly significant differences in mean
DWR recall and recognition scores when the
depressed and Alzheimer groups were compared.
However, inspection of Figs. 1 and 2 reveal that
the between-group overlap was large i.e. the
separation was poor. This result is in stark
contrast to the excellent separation observed on
DWR indices in the comparison of Alzheimer
patients and matched healthy controls
(Knopman & Ryberg, 1989; Coen et al. 1996).
In fact, the best between-group separation in the
present study was found by using the MMSE,
where an overall accuracy of 84% was achieved.
Although the DWR is sensitive in detecting the
majority of DAT cases, its specificity is poor. It
is becoming increasingly clear that major de-
pression in the elderly is associated with signi-
ficant and marked impairment of memory
functioning (Abas et al. 1990; Austin et al. 1992;
Robbins et al. 1992; Moffoot et al. 1994;
O’Carroll et al. 1994; Ilsley et al. 1995) and that
simple reliance on memory as a primary di-
agnostic criterion can lead to mis-diagnosis of a
significant number of depressed patients as
demented, with the consequence of depressive
illnesses left untreated.

The better separation provided by the MMSE
may be a consequence of it tapping non-
mnemonic cognitive functions which are less
impaired in depression e.g. praxis and language.
However, the overlap on MMSE scores also
makes it clearly inadequate for diagnostic
purposes in the individual clinical case. Fur-
thermore, as in all studies of this type, the
comparison groups were very clearly defined,
and it is in cases of diagnostic doubt that
neuropsychological measures, such as the DWR
test, are required to demonstrate their clinical
usefulness.

It could be argued that the memory im-
pairment demonstrated by the depressed group
was not a consequence of depression, but was
due to antidepressant medications that the
majority of the depressed patients were taking.
However, the evidence, such as it is, suggests
that after short-lived acute effects, which are

attributable to sedation in depressed patients,
antidepressant medication tends to improve, not
impair, cognitive function (see review by
Thompson, 1991). In any respect, if a neuro-
psychological measure such as the DWR is to
prove useful in clinical practice, it is extremely
unlikely that it would be used on significant
numbers of drug-naive or drug-free patients.

In summary, we have carried out a large scale
comparison of DWR recall and recognition
measures in early Alzheimer and elderly de-
pressed patients. We conclude that the between-
group overlap on DWR indices is of such a
magnitude as to render the measure inadequate
for the differential diagnosis of depression versus
early Alzheimer’s disease in elderly patients.
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