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Abstract 

Previous research concerning the differences in memory of 

normal and impaired elderly has focused primarily on standard 

quantitative psychometric aspects. Quantitative psychometric measures 

alone, however, are not always sufficient to differentiate diagnostic 

groups. Hie present study investigated quantitative and qualitative 

aspects of memory in three age-and-education-matched groups (1) 38 

normal elderly, (2) 15 patients with dementia of the Alzheimer's type 

(DAT), and (3) 26 depressed elderly. Four clusters of dependent 

variables were used to examine possible differences between the 

groups: (1) demographic, (2) standard psychometric (Wechsler Memory 

Scale logical memory and visual reproduction subtests), (3) 

experimental verbal recall measures (free verbal recall measures of 

primary memory, secondary memory, prior item intrusions and extra list 

intrusions), and (4) experimental verbal recognition memory measures 

(true positive, false positive, true negative, and false negative 

responses). 

Dementia patients were expected to be significantly lower on 

all tasks compared to both the depressed and normal elderly. 

Depressed patients were expected to perform similarly to normal older 

adults but were predicted to make more prior item intrusion and false 

negative errors than normal elderly. 

Analyses of variance, with specified contrasts, found the DAT 

patients to differ from normal elderly on all variables but prior item 
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intrusions, false negative and true positive recognition errors. All 

variables but prior item intrusions, false negative and true positive 

recognition errors differentiated the DAT group from the depressed 

elderly. The depressed elderly demonstrated lower secondary memory 

recall scores, produced more false positive recognition errors, and 

registered fewer true negative responses than normal adults. 

Results support previous findings that DAT patients suffer 

from a pervasive memory deficit. The depressed elderly were impaired 

on the secondary memory measure, and demonstrated deficits in the 

accurate detection of dis tractor items on the recognition memory task. 

This is discussed in terms of a deficit in effortful cognitive 

processing. 



INTRODUCTION 

The purpose of the present study was to investigate 

quantitative and qualitative aspects of memory performance in patients 

with dementia of the Alzheimer's type (DAT), older depressed adults, 

and healthy older individuals. Since much of the current literature 

on differentiating a DAT patient from an older depressed individual 

had relied on quantitative measures, this study addressed primarily 

the qualitative aspects of memory performance in the three groups. It 

investigated the role of qualitative aspects of memory performance in 

the differentiation of DAT from depression. This study also sought to 

elicit an understanding of the theoretical constructs of memory in the 

healthy elderly, depressed elderly, and older adults with DAT. A 

select review of the relevant literature offers a perspective on both 

the importance and difficulties involved in differentiating a DAT 

patient from a depressed older adult. 

Primary Degenerative Dementia, the term employed in the third 

edition of the Diagnostic and Statistical Manual of Mental Disorders 

(American Psychiatric Association, 1980) for those dementias thought 

attributable to either Alzheimer's or Pick's diseases, is an organic 

mental disorder characterized by an insidious onset and gradual 

progressive course, "for which all other specific causes have been 

excluded by the history, physical examination, and laboratory tests" 

(American Psychiatric Association, 1980, p. 124). The dementia 

involves a multifaceted loss of intellectual abilities, such as 
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memory, judgment, abstract thought, and other higher cortical 

functions, and changes in personality and behavior. The diagnosis of 

dementia is warranted only if intellectual deterioration is of 

sufficient severity to interfere with social or occupational 

functioning. Diagnosis is complicated by the fact that the normal 

process of aging includes a variety of changes in intellectual 

functions. There are also a number of mental disorders that can 

closely mimic dementia. These disorders fall tinder the label of 

1 'pseudodementia.'' 

In 1961 Kiloh wrote what some still consider the most 

comprehensive paper on pseudodementia. Kiloh noted that the term 

pseudodementia "is purely descriptive and carries no diagnostic 

weight" (Kiloh, 1961, p. 336). He defined pseudodementia as a 

syndrome in which intitially "the picture of dementia may be very 

closely mimicked" (Kiloh, 1961, p. 336 ), but the subsequent course of 

the illness is incompatible with the diagnosis of dementia. Kiloh 

described ten patients with functional disorders who manifested to 

varying degrees the classic changes of dementia: impairment of 

orientation, memory, judgment, and intellectual changes. Although 

Kiloh noted a variety of psychiatric disorders that could present with 

pseudodementia, he emphasized depressive illness. Kiloh asserted that 

psychometric testing, radiological studies, cortical biopsy, and EEG 

were not particularly helpful in differentiating true dementia from 

pseudodementia, and that other diagnostic features such as a past 

psychiatric history, a short history with abrupt onset, and even the 

results of a therapeutic trial of antidepressant therapy were the most 

sensitive diagnostic tools (Kiloh, 1961). 
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Pseudodementia is the syndrome in which "dementia is mimicked 

by functional psychiatric disorders" (Wells, 1979, p. 895). Patients 

with pseudodementia present symptoms and give responses to mental 

status examination questions that are much like those seen in verified 

cases of dementia, but their clinical distress is the result of 

functional psychiatric disorders and not primarily of underlying 

organic brain disease. The topic has received relatively little 

attention in either the psychiatric or the neurological literature 

(Wells, 1979). The phenomenon is, however, not rare and exists 

largely within older populations or in those patients with psychiatric 

problems. From published reports it can be inferred that 

pseudodementia is usually recognized only after the patient has 

unexpectedly recovered. Thus as Kiloh (1961) pointed out, 

pseudodementia patients are in danger both of therapeutic neglect and 

of diagnostic procedures that are not only superfluous, but possibly 

dangerous. 

Wells (1979) reported a very careful study of ten patients 

with pseudodementia. He noted that pseudodementia could be associated 

with a wide variety of psychiatric illnesses, including personality 

disorders and posttraumatic neuroses, and that in his population the 

association with primary affective disorders was not as high as in 

other studies. Post (1975) further outlined several clinical features 

that, taken together, could help differentiate pseudodementia frcm 

dementia. These included a previous history of psychiatric illness, 

symptoms of short duration before help is sought, rapid progression of 

symptoms, vociferous complaints of cognitive deficits, behavior and 
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cognitive performance inconsistent with the apparent degree of 

cognitive dysfunction, "don't know" answers and variability of 

performance. These features, Post pointed out, tend to be 

characteristic of pseudodementia and not of dementia. 

Growing evidence suggests that the mimicry of dementia by 

functional psychiatric disorders occurs with some frequency and that, 

as a result, dementia is overdiagnosed (Duckworth and Ross, 1975; 

Garcia, Reding, and Blass, 1981; Haward, 1977; Heston and Mastri, 

1982; Madden, Luhan, and Kaplan, 1952; Mars den and Harrison, 1972; 

Nott and Fleminger, 1975). Kaszniak (1987) suggested several reasons 

for the difficulty in differentiating dementia from depression and 

normal aging. First he posited that there are changes in cognitive 

functioning which accompany normal aging, somewhat confusing the 

distinction between normal age-changes and early indicators of 

dementia. There is evidence that secondary, or long term memory 

changes with normal aging (Poon, 1985). Second, older patients 

complain more than younger adults of memory difficulty (Krai, 1962; 

Reisberg and Ferris, 1982; Sluss, Rabins, Gruenberg, and Reedman, 

1980; Zelinsky, Gilewski, and Thompson, 1980). Third, cognitive 

difficulty frequently accompanies depression in the elderly, and can 

be of sufficient severity to be confused with dementia (Caine, 1986; 

McAllister, 1981; W.R. Miller, 1975). Finally, Kaszniak (1987) 

suggested that the occurrence of depression in a dementing illness, 

and the resemblance of certain features of dementing illnesses to 

those of depression lead to difficulty in differentiating dementia 
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from depression. Other reports (Demuth and Rand, 1980; Kaszniak, 

1986; McAllister and Price, 1982; N.E. Miller, 1980; Post, 1962) have 

supported these ideas. 

Many investigators (Bayles and Kaszniak, 1987; Botwinick, 

1973; Gibson, 1981; La Roe, D, Elia, Clark, Spar, Jarvik, 1986; E. 

Miller, 1971; E. Miller, 1977; Sjogren, Sjogren, and Lindgren, 1953; 

Whitehead, 1973; Wilson, Bacon, Fox, and Kaszniak, 1983; Wilson, 

Bacon, Fox, Kramer, and Kaszniak, 1983) have demonstrated that memory 

loss is a prominent feature of DAT. These studies indicate that 

memory loss is typically an early sign of this dementia. With the 

progression of the dementia, there is a widespread loss of memory, 

affecting both primary and secondary memory processes. Wilson, Bacon, 

Fox and Kaszniak, (1983) reported that secondary memory was more 

severely impaired in DAT than primary memory. Gibson, (1981) using a 

verbal free recall task, reported that memory loss in dementia 

differed from that of either normal aging or depression along both 

quantitative (number of words recalled compared to healthy and 

depressed groups) and qualitative (shape of serial position curve 

different than healthy and depressed groups) dimensions. Miller and 

Lewis (1977) using a signal detection analysis applied to recognition 

memory data, concluded that DAT patients had a widespread memory 

deficit (not explained by any systematic response bias) that disrupted 

performance on most memory tasks. 

The evidence for memory impairment in depression is much less 

clear than that found for DAT. Controversy exists within the 

literature concerning the existence and/or extent of memory impairment 
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in depressed older adults. There are a number of studies that have 

reported the existence of memory deficit in depressed patients (Caine, 

1986; Gibson, 1982; Kendrick and Post, 1967; McAllister, 1981; W.R. 

Miller, 1975; Sternberg and Jarvik, 1976; Stromgren, 1977; Whitehead, 

1973). 

Conversely, other studies have reported no impairment in the 

overall level of memory performance in depressed subjects (Kahn, 

Zarit, Hilbert, and Niederehe, 1975; Miller and Lewis, 1977; 

Nierderehe, 1986; Niederehe and Camp, 1985; Orme, 1957). Beck's 

(1972) review concluded that research had not consistently found 

overall inadequacy of cognitive functions in depression. Other 

research indicated that memory complaint existed among depressed 

elderly even when objective assessment of memory failed to document a 

deficit (Kahn, Zarit, Hilbert, and Niederehe, 1975; Larrabee and Levin 

1986). 

Thus, the current literature on memory functioning leaves 

unresolved a number of questions regarding the impact of depression on 

memory performance. Much of the research concerned with quantitative 

differences in the memory performance of depressives has focused on 

elderly patients, but research concerned with qualitative changes in 

memory, as a result of depression, has dealt less with the aged 

(Niederehe, 1986). Miller and Lewis (1977) demonstrated depressed 

elderly to exhibit stricter decision criteria (a type of response 

bias), compared to normal elderly and DAT patients, on a recognition 

memory task. This manifests as an extremely low willingness to guess 

(a conservative response bias) on the part of the depressed. 
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Niederehe (1986) demonstrated that while depressed elderly did not 

significantly differ from healthy older adults in performance on 

either a free recall or recognition task, they manifested conservative 

decision criteria (i.e., a tendency toward disproportionate numbers of 

false negative errors) which differed from the more liberal criteria 

of both normal and organically impaired elderly. Finally, Weingartner 

(1986) demonstrated depressed elderly to be impaired on "effortful" 

cognitive processing tasks (defined below) compared to healthy 

elderly. The depressed elderly did not differ from healthy older 

adults on mare "automatic" cognitive processing tasks. It thus 

appeared from these qualitative studies that the depressed elderly did 

not suffer frcm an intrinsic impairment in the structure of memory, 

but rather, exhibited conservative response bias, low motivation, lack 

of effort, and/or possibly an arousal deficit. 

Existing literature concerned with the differentiation of DAT 

patients from depressed and healthy elderly, as reviewed above, 

reveals the need for: (1) development of methods to assist in 

differential diagnosis and (2) further understanding of memory 

functioning in DAT, depressed and healthy older adult populations. 

Qualitative measures (defined below) have been chosen to develop a 

better understanding of the types of errors made by the three samples 

in this study. 

Hypotheses 

The present study seeks to contribute to the small but growing 

literature focusing on differences between depression, DAT, and normal 

older age, with regard to memory. Normal elderly persons are compared 



to age-and-education-matched DAT and depressed patients, utilizing 

subtests of the Wechsler Memory Scale (Wechsler, 1945); a free recall 

task, using measures of primary and secondary memory, with analysis of 

the types of errors made (extra-list vs. prior item); and analysis of 

recognition memory task performance. Based on the literature reviewed 

above, three hypotheses are proposed: 

1. The DAT group will display greater impairment than 

depressed and normal elderly on both the verbal memory and 

visual reproduction memory subtests of the Wechsler Memory 

Scale, reflecting the pervasive memory loss in DAT. 

2. The DAT group will demonstrate greater impairment on 

both primary and secondary memory measures than the normal 

and depressed group, as determined by the free verbal 

learning task. DAT patients will also produce a higher 

number of extra-list errors than the normal and depressed 

elderly, on the free verbal learning task. Depressed 

elderly will perform similarly to normals but will produce a 

higher number of prior-item errors than both the DAT 

patients and healthy elderly group. 

3. DAT patients will produce a higher number of both false 

positive and false negative errors than depressed and normal 

elderly, as determined by the recognition task. This again 

will be due to the pervasive memory loss in DAT patients. 

Depressed elderly will perform similarly to normals but will 

produce a higher number of false negative errors than the 



healthy elderly group. The depressed elderly, as reviewed 

above, have been found to typically respond with a 

conservative response bias. 



METHOD 

Subjects 

Fifteen DAT patients (mean age 67.00), 38 healthy individuals 

(mean age 69.24), and 26 depressed patients (mean age 69.54) (see 

Table 1) comprised the samples for this study. The healthy volunteers 

from the comrunity were paid for their participation in the project. 

They were free of evidence of dementia, major psychiatric disorder, or 

major systemic illness. All subjects had at least an eighth grade 

education, and were free of any uncorrected visual or auditory 

impairment. All subjects received a physical and neurological 

examination, computerized tomographic (CT) scan, EEG, a psychiatric 

interview, and extensive neuropsychological examination. The DAT 

patients met DSM-III criteria (American Psychiatric Association, 1980) 

for dementia, and underwent a series of laboratory procedures in order 

to rule out various infections, toxic or metabolic disturbances (see 

Kaszniak, Garron, and Fox, 1979, for details). The diagnosis of DAT 

required a history of cognitive decline and absence of evidence of 

focal lesion, major systemic illness, delerium, or major psychotic 

symptoms. The Hachinski Ischemic Scale (Hachinski, Lassen and 

Marshall, 1974) was used to assist in ruling out patients suspect of 

multi-infarct dementia. In addition, all DAT patients failed to meet 

DSM III (American Psychiatric Association, 1980) criteria for major 
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depression or dysthymia. The present sample of DAT patients meets the 

NINCDS-ADRDA (McKhann, Drachman, Folstein, Katzman, Price, and 

Stadlan, 1984) criteria for a clinical diagnosis of probable 

Alzheimer's Disease. No patients were institutionalized at the time 

of the study. 

The depressed patient sample was obtained as part of an 

antidepressant drug study being conducted at the University of Arizona 

College of Medicine. Twenty-six depressed patients (mean age 69.54) 

(see Table 1) volunteered to participate in an experimental drug study 

examining the drug's effects on major depression. Subjects gave 

informed consent and were not paid for their participation. Subjects 

met DSM-III criteria for major depression, and were free of any 

significant medical problems or evidence of dementia, as determined by 

interview, history, and physical examination. Diagnosis of depression 

was supported by psychiatric interview, a rating of greater than 18 on 

the Hamilton Rating Scale for depression (Hamilton, 1960) and a Beck 

Depression Inventory score greater than 11 (Beck, Ward, Mendelson, 

Ifock, and Erbaugh, 1961). Subjects were not receiving any centrally 

active medication at the time of the present study (all drugs were 

discontinued three weeks prior to the present data collection as a 

drug "wash out" period prior to initiation of the experimental drug or 

placebo). 

For the present study, the two clinical groups and the healthy 

comparison group were matched on age and education (see Table 1). 

Seven potential DAT participants were dropped because they did not 
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Table 1 

Means (and Standard Deviations) in Years of Demographic Variables for 
Three Groups. 

Age Age Ranges Education Education Ranges 

Normal Elderly 69.24 67.13-71.34 13.11 12.18-14.03 
(6.41) (2.82) 

DAT Patients 67.00 63.45 - 70.55 11.73 10.44 - 13.03 
(6.41) (2.34) 

Depressed Patients 69.54 68.12 - 70.96 13.27 11.93 - 14.61 
(3.52) (3.32) 

DAT = Dementia of the Alzheimer Type 
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meet the criterion of at least an eighth grade education level. This 

deletion was done blind to all dependent variables, and enabled 

a close age-and-education-matching of the three groups. 

Procedures 

The Wechsler Memory scale (WMS) (Wechsler, 1945) is a comnonly 

employed protocol for the psychometric assessment of memory. The 

instrument enabled comparisons between groups on the desired 

subscales. The WMS was included because its siibtests have been shown 

to validly differentiate DAT patients from age, sex, and 

education-matched controls (Brinkman, Largen, Gerganoff, and Pomara, 

1983; Logue and Wyrick, 1979). 

A second measure was that of a free verbal learning task, 

involving both a free recall (Wilson and Kaszniak, 1986) and a 

recognition memory portion (Wilson, Bacon, Fox, Kramer, and Kaszniak, 

1983). The free recall task involved presenting subjects with four, 

twelve-word lists, each followed by a free recall trial. The words 

were read and shown on index cards at a two second per word rate, with 

recall immediately after list presentation. The lists were balanced 

for free recallability (Christian, Bickley, Tarko, and Clayton, 1978). 

Word order within lists and list order across subjects were randomly 

arranged. 

Following Tulving and Colotla (1970), free recall was divided 

into primary memory (FM) and secondary memory (SM) components based on 

the number of words between presentation and recall, with a cutoff of 

six between FM and SM (Watkins, 1974), Thus, a word presented in the 

ninth position and recalled fifth has seven items intervening between 
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presentation and recall and would be assigned to SM. This procedure 

for measuring PM and SM has been supported by both experimental 

(Watkins, 1974) and neuropsychological (MDScovitch, 1982) evidence. 

Previous research employing this free recall task (Wilson, 

Bacon, Fox, and Kaszniak, 1983) found PM to be impaired in DAT 

patients (relative to matched healthy controls), and further indicated 

that the size of the patients' PM deficit increased linearly with 

increasing number of items between presentation and recall. SM was 

more severely impaired than PM in the patient group. These findings 

provided support for the validity of the PM and SM free recall 

measures in differentiating DAT patients from healthy older 

individuals. As predicted by the literature concerning memory in 

normal aging (see Kaszniak, Poon, and Reige, 1986, for review), age 

was related to SM (r= -.33), but not to PM (r = .09) (Wilson, Bacon, 

Fox, and Kaszniak, 1983). Interestingly, for DAT patients (n=47), 

the PM and SM measures were not independent (r=.45). This observation 

suggests that the DAT patients' SM deficit was at least partially due 

to impaired PM. Other investigators (Diesfeldt, 1978; E. Miller, 

1971), employing free recall tasks to investigate EM and SM in DAT 

patients have come to the same conclusion. 

After presentation and free recall trials of all four lists, 

subjects were given a recognition test consisting of 96 words, half 

targets (words from free recall lists) and half distractors. Targets 

and distractors were equated for free recallability and word 

frequency. Subjects made a forced "yes-no" response for each of the 

96 words, and rated their confidence on a three point scale. From 
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this, the nuntoer of "hits" (true positives and true negatives) and 

"misses" (false positives and false negatives) were calculated and 

analyzed. 



RESULTS 

A series of analyses of variance were conducted comparing 

three different groups on four clusters of dependent measures. An 

alpha level of .01 was used to determine significant group differences 

between the healthy elderly (n=38, mean age = 69.24); the DAT group 

(n=15, mean age = 67.00); and the depressed group (n=26, mean age = 

69.54). The four clusters of dependent measures were (1) demographic 

variables (age, sex, and education), (2) Wechsler Memory variables 

(logical memory and visual memory), (3) free recall variables (primary 

memory, secondary memory, prior item intrusion errors, and extra-list 

intrusion errors), and (4) recognition variables (true positive, false 

positive, true negative, and false negative responses). In addition 

to overall group differences, planned contrasts were used to test for 

the predicted locus of the group effect for each analysis. 

Means and standard deviations for all dependent measures are 

presented for the three groups in Table 1 (demographic); Table 2 

(Wechsler Memory); Table 4 (free recall); and Table 6 (recognition 

memory). 

Univariate Analyses of Variance 

Logical memory. A univariate analysis of variance found the 

groups to significantly differ on logical memory (F = 35.42, d.f. =2, 

76, p <.0001) (see Table 3). Three planned contrasts using pooled 

variance estimates (identical throughout the analyses), revealed 
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Table 2 

Means and (Standard Deviations) of Wechsler Menoiry Logical and Visual 
Reproduction Subtests Between Three Subject Groups. 

Wechsler Memory Logical Wechsler Memory Visual 

Normal Elderly 8.37 8.11 
(2.53) (3.30) 

Dementia Patients 2.07 2.60 
(1.98) (1.96) 

Depressed Elderly 8.17 8.27 
(2.92) (3.24) 



Table 3 

Comparison of Wedisler Memory Logical and Visual Reproduction Subtests Between Three Subject Groups. 

Analysis of Variance 

Dependent Measure Source of Variance DF SS MS F P 

Wechsler Memory 
Logical 

Between 
Within 

2 
76 

470.66 
504.90 

235.33 
6.64 

35.42 .0001 

Wechsler Memory 
Visual 

Between 
Within 

2 
76 

377.68 
720.29 

188.84 
9.48 

19.93 .0001 

Specified Contrasts Using Pooled Variance Estimates 

Dependent Measure Source of Variance t value DF P 

Wechsler Memory Contrast 1 8.02 76 .0001 
Logical Contrast 2 .31 76 .758 

Contrast 3 -7.29 76 .0001 

Wechsler Memory Contrast 1 5.86 76 .0001 
Visual Contrast 2 -.21 76 .835 

Contrast 3 -5.68 76 .0001 

Contrast 1 - Compares normal elderly to dementia patients 
Contrast 2 - Compares normal elderly to depressed elderly 
Contrast 3 - Compares dementia patients to depressed elderly 



Table 4 

Means and (Standard Deviations) of Primary Memory, Secondary Memory, Prior Item and Extra List Errors 
Between Three Subject Groups. 

Primary Memory Secondary Memory Prior Item Errors Extra List 

Normal Elderly 9.55 14.37 1.37 .82 Normal Elderly 
(2.32) (5.04) (1.30) (.80) 

Dementia Patients 6.33 2.87 .80 3.40 
(2.23) (2.17) (.94) (4.10) 

Depressed Elderly 9.19 10.65 1.77 1.08 
(2.59) (3.68) (1.77) (1.55) 

Data represent sums across all four lists. 
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significant differences between the normal elderly and dementia 

patients (t = 8.02, p <.0001), and between dementia patients and 

depressed ̂ lderly (t = -7.29, p <.0001) (see Table 3). 

Visual memory. A univariate analysis of variance revealed 

the groups to significantly differ on visual memory (F = 19.93, d.f. = 

2, 76, p <.0001) (see Table 3). Contrast comparisons yielded 

significant differences between the normal elderly and dementia 

patients (t = 5.86, p <.0001), and the dementia patients and depressed 

elderly (t = -5.68, p <.0001) (see Table 3). 

Free verbal recall. Primary memory. A univariate analysis of 

variance found the groups to significantly differ on primary memory (F 

= 10.16, d.f. = 2, 76, p <.0001) (see Table 5). Significant contrasts 

were those comparing normal elderly to dementia patients (t = 4.40, p< 

.0001), and dementia patients versus depressed elderly (t = -3.68, p< 

.0001) (see Table 5). 

Free verbal recall. Secondary memory. A univariate analysis 

of variance found the groups to significantly differ on secondary 

memory (F = 40.32, d.f. = 2, 76, p <.0001) (see Table 5). Significant 

contrasts were found with all three comparisons: normal elderly 

compared with dementia patients (t = 8.97, p < .0001), normal elderly 

with depressed elderly (t = 3.47, p <.001), and dementia patients with 

depressed elderly (t = -5.71, p <.0001) (see Td>le 5). 

Free verbal recall. Prior item errors. A univariate analysis 

of variance did not find a difference between the groups on prior item 

errors (see Table 5). 



Table 5 

Comparison of Free Recall Variables Between three Subject Groups. 

Analyses of Variance 

Dependent Measure Source of Variance DF SS MS F P 

Primary Memory Between 2 116.75 58.38 10.16 .0001 Primary Memory 
Within 76 436.77 5.75 

Secondary Memory Between 2 1426.43 713.21 40.32 .0001 Secondary Memory 
Within 76 1344.46 17.69 

Prior Item Errors Between 2 8.98 4.49 2.22 .1159 
Within 76 153.86 2.02 

Extra List Errors Between 2 75.68 37.84 9.01 .0003 
Within 76 319.16 4.19 

Specified Contrasts Using Pooled Variance Estimates 

Dependent Measure Source of Variance t value DF P 

Primary Memory Contrast 1 4.40 76 .0001 
Contrast 2 .59 76 .557 
Contrast 3 -3.68 76 .0001 

Secondary Memory Contrast 1 8.97 76 .0001 
Contrast 2 3.47 76 .001 
Contrast 3 -5.71 76 .0001 

Prior Item Errors Contrast 1 1.31 76 .194 
Contrast 2 -1.11 76 .272 
Contrast 3 -2.10 76 .039 



Table 5 (Continued) 

Specified Contrasts Using Pooled Variance Estimates 

Dependent Measure Source of Variance t value DF P 

Extra List Errors Contrast 1 -4.14 76 .0001 
Contrast 2 -.50 76 .618 
Contrast 3 3.49 76 .001 

Contrast 1 - Compares normal elderly to dementia patients 
Contrast 2 - Compares normal elderly to depressed elderly 
Contrast 3 - Compares dementia patients to depressed elderly 
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Free verbal recall. Extra list errors. A univariate analysis 

of variance found significant group differences (F = 9.01, d.f. = 2, 

76, p <.0003) (see Table 5). Significant contrasts were those 

comparing normal elderly to dementia patients (t = -4.14, p< .0001), 

and dementia patients to depressed elderly (t = 3.49, p <.001) (see 

Table 5). 

Recognition memory. True positive responses. A univariate 

analysis of variance found no difference between the groups on true 

positive responses (see Table 7). 

Recognition memory. True negative responses. A univariate 

analysis of variance found the groups to significantly differ on true 

negative responses (F = 25.55, d.f. = 2, 75, p<.0001) (see Table 7). 

Significant contrasts were those comparing normal elderly to dementia 

patients (t = 7.14, p <.0001), normal elderly to depressed elderly (t 

= 2.66, p< .010), and dementia patients to depressed elderly (t = 

-4.69, p< .0001 (see Table 7). 

Recognition memory. False positive errors. A univariate 

analysis of variance found the groups to differ on false positive 

errors (F = 27.37, d.f. = 2, 75, p< .0001) (see Table 7). Significant 

contrasts were those comparing normal elderly to dementia patients (t 

= -7.40, p <.0001), dementia patients to depressed elderly (t = 5.00, 

p< .0001), and normal elderly to depressed elderly (t= -2.57, p< .012) 

(see Table 7). 

Recognition memory. False negative errors. A univariate 

analysis of variance demonstrated no difference between the groups on 

false negative errors (see Table 7). 



Table 6 

tfeans and (Standard Deviations) of True Positives, False Positives, True Negatives and False 
Negatives Between Three Subject Groups. 

True Positive False Positive True Negative False Negative 

Normal Elderly 36.55 5.47 42.53 11.42 Normal Elderly 
(6.55) (3.74) (3.74) (6.47) 

Dementia Patients 31.79 22.29 25.57 16.21 
(9.51) (12.46) (12.31) (9.51) 

Depressed Elderly 37.12 10.23 37.38 10.88 
(6.77) (7.55) (8.57) (6.77) 



Table 7 

Comparison of Recognition Variables Between Three Subject Groups. 

Analyses of Variance 

Dependent Measure Source of Variance DF SS MS F P 

True Positive Between 2 291.56 145.78 2.79 .0674 
Within 75 3910.41 52.14 

True Negative Between 2 2946.79 1473.39 25.55 .0001 True Negative 
Within 75 4325.06 57.67 

False Positive Between 2 2892.59 1446.29 27.37 .0001 
Within 75 3962.95 52.84 

False Negative Between 2 292.91 146.45 2.84 .0649 False Negative 
Within 75 3872.27 51.63 

Specified Contrasts Using Pooled Variance Estimates 

Dependent Measure Source of Variance t value DF P 

True Positive Contrast 1 2.11 75 .038 
Contrast 2 -.31 75 .760 
Contrast 3 -2.23 75 .029 

True Negative Contrast 1 7.14 75 .0001 True Negative 
Contrast 2 2.66 75 .010 
Contrast 3 -4.69 75 .0001 



Table 7 (Continued) 

Specified Contrasts Using Pooled Variance Estimates 

Dependent Measure Source of Variance t value DF P 

False Positive Contrast 1 -7.40 75 .0001 
Contrast 2 -2.57 75 .012 
Contrast 3 5.00 75 .0001 

False Negative Contrast 1 -2.13 75 .036 False Negative 
Contrast 2 .29 75 .770 
Contrast 3 2.24 75 .028 

Contrast 1 
Contrast 2 
Contrast 3 

Compares normal elderly to dementia patients 
Compares normal elderly to depressed elderly 
Compares dementia patients to depressed elderly 



DISCUSSION 

The present study attempted to document the qualitative and 

quantitative aspects of memory performance in depressed, normal elderly 

and DAT patient participants. Findings indicate that there are clear 

qualitative and quantitative memory deficits in DAT patients (in 

comparison to healthy elderly persons), although the results for the 

depressed sample are mixed. 

The existing literature is filled with controversy over the 

effects of depression on memory performance. Niederehe (1986) asserted 

that the existing research presents an unclear picture of the precise 

nature of memory deficts in depression. The present study utilized a 

moderately depressed, well educated sample of outpatient subjects. They 

were free from any medication at the time of the study. The results are 

consistent with those of studies that have either failed to document 

clear memory differences between depressed and normal older adults, or 

have found only minimal differences. As suggested by Niederehe (1986), 

those studies documenting substantial differences between the two groups 

have used hospitalized samples or patients with relatively severe 

depressive disorders, as well as patients with low educational and 

socioeconomic backgrounds (Niederehe, 1986). 

The present study did reveal an interesting difference between 

depressed and normal elderly. The depressed group performed as well as 

the normal elderly on the primary memory index, but scored lower on the 

secondary memory measure. This intact primary memory finding appears to 
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support Whitehead's (1973) result that outside of the rote learning 

paradigm, depressed elderly have been shown to have normal capacity for 

span of irrmediate recall and reproduction of a story immediately after 

presentation. However, Whitehead (1974) also showed that depressed 

elderly are impaired, in comparison to patients whose depression was in 

remission, on a recall task of unfamiliar words. The findings of the 

present study, together with Whitehead's results, support the notion 

that depressed elderly are impaired on tasks requiring active 

manipulation of material (recall of unfamiliar words and recall from 

secondary memory). Hie depressed elderly, however, have not 

demonstrated impairment on tasks that required automatic or 

unmanipulated information (digit span, familiar words, and recall from 

primary memory). Similarly, they were not impaired on tasks that 

involved cued recall, or the utilization of schematic prompts as in the 

case of recalled paragraphs. 

The present study, unlike the previous studies that may have 

administered a simple free recall procedure, utilized a sensitive free 

verbal recall scoring procedure (Tulving and Colotla, 1970) that 

produced primary and secondary memory measures. It is likely that the 

use of this sensitive and specific measure of secondary memory free 

recall was responsible for the present findings, demonstrating depressed 

elderly to be impaired in secondary memory compared to normal elderly. 

This conflicts with a failure to find group differences in those studies 

that utilized simple free recall measures of memory, without separation 

of primary and secondary memory components (e.g., Niederehe, 1986). 
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The present findings are relevant to the "automatic-effortful" 

hypothesis presented by Weingartner (1986). He posited that, although 

automatic or superficial information processing did not differentiate 

depressed from normal elderly, effort-demanding cognitive processes 

were affected in depression. It may thus be argued that the primary 

memory scores of the depressed group reflected their ability to perform 

well on automatic processing tasks. The information held in primary 

memory requires a limited amount of cognitive and manipulative 

processing, and thus may be thought of as an automatic process. 

Secondary memory, however, requires an individual to more deeply encode 

and process information. The inability of an individual to actively 

encode, process, store, and retrieve information from secondary memory 

may directly relate to his/her inability to maintain an effortful 

cognitive process. The present results support Weingartner's (1986) 

notion that memory in depressed individuals is impaired when 

effort-demanding cognitive tasks are employed. 

In addition, there appears to be a conflict with Whitehead's 

(1973) study that demonstrated no impairment in depressed elderly on 

delayed recall of a paragraph. The utilization of a paragraph for both 

inmediate and delayed recall involves the potential use of schematic or 

well learned "scripts" by the subject to cue recall. Thus, the recall 

of the paragraph may not involve the need for active integrative or 

manipulative (effortful) processing to perform well. Rather, the 

subject may rely on the use of previously established schemas, or what 

Craik (1984) referred to as "strong stimulus-response connections," to 

prompt recall. The free verbal recall task, however, does not provide 
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schematic cues for the subject to utilize in recall. There is an 

inherent need for active integration and the production of new patterns 

and connections of the presented words for accurate recall. 

This study failed to find a difference between depressed elderly 

and normal adults in the number of prior item intrusion errors. The 

depressed, however, did demonstrate a nonsignificant trend towards a 

greater nuniber of prior item Intrusions compared to DAT patients. 

Likewise, and in contrast to the results of previous research (e.g., 

Niederehe, 1986), the depressed elderly did not differ from normal 

adults on false negative recognition errors. The depressed, however, 

did produce a greater nunfcer of false positive recognition errors and a 

lower nuniber of true negative responses, compared to normals. One 

explanation for this finding may be that the normal elderly sample, used 

in this study, performed phenomenally well on the recognition memory 

task. The performance of the depressed patients, in comparison to the 

performance of the normal elderly, therefore appears poor. 

The DAT group, demonstrated significant differences relative to 

normal adults on all measures except for prior item intrusions, false 

negative and true positive recognition errors. The relatively low 

number of prior item intrusions made by the DAT group (nonsignificant 

trend towards being lower than depressed elderly), is consistent with 

results of previous research (Wilson, Bacon, Fox, and Kaszniak, 1983) in 

which little evidence for proactive interference, on this task, was 

found in the dementia sample. The nonsignificant trend towards lower 

prior item intrusion errors, on the part of the DAT sample, is 

consistent with the conclusion that they have not adequately encoded and 
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stored the previously presented information, hence it does not interfere 

with future encoding. Wilson, et al. (1983), using the same Halving and 

Colotla (1970) free recall scoring procedure, reported that the FM and 

SM measures were correlated in their dementia sample, unlike the 

statistical independence of these measures observed in their normal 

elderly group. These authors also reported that the deficits in the DAT 

sample emerged early, after only three intervening items, well before 

the cutoff point between EM and SM. These results are consistent with 

the conclusion that in DAT patients, an initial processing deficit 

exists. The initial processing deficit in the DAT sample may be a major 

contributing factor to the magnitude of their secondary memory deficit. 

The dementia patients showed a greater number of extra-list 

intrusion errors on the free recall task, in comparison to both the 

depressed and normal elderly. This is consistent with Whitehead's 

(1973) finding that dementia patients are characterized by random or 

"task irrelevant" type errors. This may be the result of a lack of 

organization, direction and/or strategy on the part of the DAT group 

when approaching cognitive tasks. The DAT patient seemingly fails to 

comprehend and appreciate the context of the task (free verbal recall) 

before them. He/she apparently cannot develop or integrate patterns and 

connections or produce featural cues of the "to be recalled" words. 

Without the benefit of retrieving previously learned information that is 

relevant to the task at hand, the DAT patient relies on a nonsystematic 

style of responding. He/she appears unable to perform the organized 

search process required for adequate retrieval from semantic memory. 

This semantic memory deficit has been shown to be interrelated with the 
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deficit in episodic memory retrieval of DAT (Weingartner et al., 1983). 

Weingartner and colleagues (1983) argued that the severity of the DAT 

patient's episodic verbal memory deficit cannot be sufficiently 

accounted for by the lack of effortful encoding observed with 

depression. Rather, it appeared that additional deficits in the access 

to semantic memory must be invoked. 

The DAT sample demonstrated fewer true negative and more false 

positive recognition errors, compared to both normal and depressed 

elderly. The DAT sample also demonstrated nonsignificant trends towards 

making more false negative errors, and fewer true positive recognition 

responses than the other two groups. These results are consistent with 

the results of previous research (e.g., Miller and Lewis, 1977). 

Within the present study, there was little difficulty in 

quantitatively differentiating depressed elderly from DAT patients. 

Likewise, the DAT sample was easily differentiated quantitatively from 

the normal elderly. Qualitatively, the dementia sample could also be 

easily differentiated from both the normal elderly and depressed 

elderly. The depressed elderly did not differ from the normal elderly 

on the quantitative psychometric measures (WMS) in this study. The 

secondary memory measure (presumed to reflect an effort-demanding 

cognitive process), as well as the number of true negative and false 

positive recognition memory responses, however, did differentiate the 

depressed sample from the normal elderly. The secondary memory finding 

points to specific deficits in even moderately depressed elderly that 

are revealed with effortful cognitive tasks, requiring continuous active 

processing. Such deficits may reflect amount of effort used, motivation 
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levels, aversive reactions, and so on. This selective deficit on 

effort - demanding memory tasks is different from the DAT group who 

demonstrated a pervasive impairment, affecting nearly all of the 

qualitative and quantitative indices used. 

The inablity of this study to better differentiate the depressed 

group from normal elderly needs to be addressed. The current depressed 

sample met DSM-III criteria for major depression and were labeled as 

"moderately depressed" with scores of greater than 18 on the Hamilton 

Depression Rating Scale (Hamilton, 1960). This sample was composed of 

outpatients with a moderately high level of education and socioeconomic 

background. Niederehe (1986) points out that, unlike the present study, 

those reports demonstrating substantial memory impairments in depression 

have used predominantly severely depressed inpatients with relatively 

low educational and socioeconomic backgrounds. Thus the level of 

depression may have impact on cognitive functioning and not all 

depressed elderly show such changes. 

It remains clear that continued research is needed to mderstand 

what depression is and what effects it has on memory. A number of 

previous studies provide data supporting the presence of a conservative 

response bias in depression that may be affecting performance on memory 

tasks. This argues against an intrinsic memory deficit in depression, 

and more for a qualitative difference in response style. The results of 

the present study did not support the presence of a conservative 

response bias in the depressed sample. There is also the emerging 

possiblity that depression is not a unitary syndrome with specific and 

predictable symptoms (Weingartner, 1986). Rather, there may exist 
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subtypes of depression, each characterized by different cognitive 

processes. Such processes may include response bias, motivational 

deficits, attentional deficits, and/or effortful processing deficits. 

Until these cognitive processes are more clearly understood, memory 

deficit cannot be confidently attributed to depression. 

This study demonstrated the potential use of qualitative 

analysis for differentiating memory performance in a depressed versus a 

dementia patient. The effortful-processing memory measures, in 

particular, demonstrated differences between the depressed and normal 

groups. Unlike other studies that have been concerned with simple 

quantitative measures of verbal recall, this study separated free recall 

into primary and secondary memory components. The secondary memory 

component was sensitive enough to reveal a deficit, compared to normal 

elderly, even in the present moderately depressed sample. It is likely 

that with an inpatient sample of severely depressed elderly, the role of 

qualitative analysis in differentiating depressed elderly from dementia 

patients can be better understood. Specifically, research concerned 

with the automatic-effortful processing paradigm, response bias, and 

perhaps dual task procedures might better explain the effect of 

depression on memory performance. Ultimately, the qualitative 

mechanisms involved in memory processing, in a depressed individual, may 

be recognized and applied in the differentiation of depression from 

dementia. 
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REVIEW OF LITERATURE 

Diagnostic Difficulty 

Growing evidence suggests that the mimicry of dementia by 

functional psychiatric disorders occurs with some frequency and that, as 

a result, dementia is over-diagnosed. A study (Duckworth and Ross, 

1975) comparing the psychiatric diagnoses assigned elderly patients in 

New York, Toronto, and London, found that organic brain disorders were 

diagnosed 50% more frequently in New York than in either Toronto or 

London. Although differences in the patient populations might account 

for some discrepancy, it is more likely that elderly New York patients 

with functional disorders were incorrectly labeled as demented, whereas 

in Great Britain, where emphasis was put on the importance of functional 

geriatric disorders, elderly patients with functional disorders were 

more often recognized as such. 

Other studies have supported the impression that false positive 

diagnoses of dementia occur with some frequency. Marsden and Harrison 

(1972) studied 106 consecutively admitted patients who were 

hospitalized, after preliminary screening by a consultant neurologist, 

psychiatrist, or both, for thorough neurological investigation of 

dementia. The diagnosis of dementia could not be substantiated in 19 

cases (18%), and specific functional disorders were identified in 10 of 

these. In a similar fashion, Nott and Fleminger (1975) followed, for 1 

to 15 years, 35 patients who were diagnosed as having presenile 

dementia, after thorough inpatient evaluation on the psychiatry ward 
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of a London teaching hospital: in only 15 cases (43%) did progressive 

mental deterioration confirm the initial diagnosis. Haward (1977) 

reported that of 49 patients with a provisional diagnosis of presenile 

dementia who were referred to a county mental hospital, 17 (34%) 

produced a psychometric picture incompatible with an organic disorder 

and suggestive of an endogenous depression. Following appropriate 

treatment, these patients showed a reversal of their apparent cognitive 

impairment. 

Other previous studies help to establish a baseline of 

information emphasizing the need for careful assessment and diagnostic 

procedures for differentiating dementia from pseudodementia. 

Pseudodementia has been reported to occur in a wide variety of 

psychiatric disorders, including various personality disorders. In 

their study of 300 patients over the age of 45 seen in the psychiatric 

unit of a general hospital, Madden, Luhan, and Kaplan (1952) reported 

that symptoms ordinarily considered to indicate dementia could be 

reversed with appropriate psychiatric interventions. Such 

pseudodementia was noted in 10% of all cases (Madden, et al., 1952). 

Recent research concerning accuracy in the diagjiosis of dementia 

has indicated a range of from 10% to 30% of inaccurate diagnoses, in the 

general medical population (National Institute on Aging Task Force, 

1980). The majority of such diagnostic errors appear to be false 

negative diagnoses, that is, failing to diagnosis dementia when it is 

present. One recent review (McCartney, 1986) has attributed the high 

rate of false negative diagnoses to physicians inadequately assessing 

intellectual functioning in older medical patients. However, as 
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previously discussed, concern has also been raised over false positive 

diagnoses, which Heston and Mastri (1982), evaluating clinical diagnoses 

against autopsy criteria, found to be approximately 30%. Garcia, 

Reding, and Blass (1981) reported a similar 25% rate of misdiagnosis, in 

their study of 100 older patients referred to a specialized outpatient 

dementia clinic. The majority of these misdiagnosed patients proved to 

be stiffering from depression. 

Dementia, Depression and Normal Aging 

The differentiation of dementia from depression and normal aging 

can be extremely difficult. There appear to be several reasons for this 

difficulty (Kaszniak, 1987). First, there are changes in cognitive 

functioning which accompany normal aging, somewhat confusing the 

distinction between normal age-changes and early indicators of dementia. 

Zelinski, Gilewski, and Thompson (1980) reported that older patients 

coup lain more than younger adults of memory difficulty. Many elderly 

complain of some inability to remember recent and remote events, names, 

dates, phone numbers, and appointments. Complaints also often include 

trouble in reading comprehension, remembering thoughts in conversation, 

where something was placed, and what one had gone to the store to buy. 

Older persons may report more frequent use of mnemonics, such as keeping 

appointment books and making reminder notes (Kaszniak, 1987). 

Healthy older individuals cocmonly complain of poor memory. In 

a study by Sluss, Rabins, Gruenberg and Reedman (1980), a survey of 111 

normal older men participating in the Baltimore Longitudinal Study of 

Aging found 80% complained about memory difficulty. Krai (1962) was the 

first to use the term "benign senescent forgetfulness" to 
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describe such memory complaints. Krai noted that most older persons 

with complaints of forgetfulness, but without severe memory deficit, 

have a benign prognosis. Similarly, Reisberg and Ferris (1982) reported 

a study of 17 independent living older persons (mean age = 68.5) who 

complained of forgetting names and where objects had been placed, but 

did not demonstrate evidence of significant deficit on formal memory 

tests. At follow up, an average of 27 months later, none showed 

worsened health or cognitive functioning. Much research has been 

focused on memory in the older adult. This research (Poon, 1985) has 

clearly shown that secondary, or long term memory functioning changes 

with normal aging. 

One reason for the difficulty of differentiating dementia from 

depression is that cognitive difficulty frequently accompanies 

depression in the elderly, and can be of sufficient severity to be 

confused with dementia (Kaszniak, 1987). Memory complaint and memory 

deficit exists in depression. Research and clinical experience have 

suggested that older depressed patients frequently ccqplain of memory 

difficulty, even when objective assessment of memory fails to document 

deficit (Kahn, Zarit, Hilbert, and Niederehe, 1975). Kahn and 

colleagues speculated that this discrepancy between memory complaint and 

memory performance in older depressed patients may reflect a general 

tendency toward pessimistic self-assessment. Larrabee and Levin (1986), 

found that among volunteer samples of normal elderly persons, 

self-ratings of memory abilities may be more related to self-rated 

depression than to objective memory test performance. 
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Concommitant with increased memory complaint and adding to the 

diagnostic difficulty, research documents the presence of memory 

deficit, as well as other cognitive difficulties among many depressed 

patients (Caine, 1986; McAllister, 1981; W.R. Miller, 1975). It further 

is possible that such cognitive deficits manifest more in older, as 

compared to younger, depressed patients, although empirical support for 

this possibility has been mixed (Niederehe, 1986). These deficits have 

been shown to be reversible, following successful treatment of the 

depression, with the degree of memory improvement being correlated with 

the degree of resolution of depression (Sternberg and Jarvik, 1976; 

Stromgren, 1977). Although memory is not the only cognitive function 

impaired in depression, it has been one of the most frequently 

researched areas of deficit (McAllister, 1981). 

Kaszniak (1987) suggests that difficulty in differentiating 

dementia from depression may include the following: (1) the occurrence 

of depression coexisting with a dementing illness, and (2) the 

reseiriblance of certain features of dementing illnesses to those of 

depression. 

Several authors (e.g., Kaszniak, 1986; McAllister and Price, 

1982; N. E. Miller, 1980) have recently drawn attention to the 

occurrence of coexisting depression and cognitive deficit in Alzheimer's 

Disease (AD). Coexistent depression in AD complicates diagnosis. The 

importance of diagnosing depression in AD is emphasized by the 

occurrence of suicide attempts in these patients (Post, 1962) as well as 

indirect self-destructive behavior (Demuth and Rand, 1980). 

Although some authors (Busse, 1975; Pfeiffer, 1977) have 

suggested that depressive symptoms are most comnon in the early stages 



41 

of dementia, others (e.g., Demuth and Rand, 1980) have reported 

depression to exist in patients with severe dementia. Likewise, within 

studies of a larger series of patients, some (Reifler, Larson, and 

Hanley, 1982) have found the prevalence of coexisting depression to 

decrease significantly with greater severity of cognitive impairment. 

Others (Kaszniak, 1985; Kaszniak, Wilson, Lazarus, Lessor, and Fox, 

1981) fail to find any significant relationship between severity of 

depressive symptoms and severity of cognitive impairment. At present it 

appears that depressive symptoms can occur at any point in the course of 

dementia (Kaszniak, 1986). With the similar symptomatology that exists 

between depression and dementia, the problem of differential diagnosis, 

as well as accurately diagnosing concurrent disorders, is increased. 

Kaszniak (1987) observed that relatively little systematic 

research has focused upon the nature of depression in AD. Available 

research suggests different approaches to the assessment of depression 

may yield different results (N.E. Miller, 1980; Kaszniak, 1985). 

Self-report measures appear to give different estimates of the presence 

and severity of depression in dementia than do examiner-administered or 

observation-based instruments. Such discrepancies likely reflect the 

difficulties in insight and self-report frequently manifested by 

dementia patients. 

A final difficulty in attempting to diagnose coexistant 

depression in AD is produced by the similarity of certain features of 

dementia to depression (Kaszniak, 1987). For example, the dementia 

patient may be careless in personal grooming, suggesting the 
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possibility of depression-related apathy. A lack of different facial 

expressions in dementia may be interpreted as the loss of interest or 

pleasure often seen in depression. For some clinicians, a tendency 

toward such interpretation may be increased by the desire to find a 

treatable disorder, such as depression, in the dementia patient 

(Mortsyn, Hachanadel, Kaplan, and Gutheil, 1982). 

Diagnostic Specification Problems in Previous Research 

Although it has frequently been reported that elderly 

individuals with dementia obtain lower scores than do age-matched 

depressed or normal persons on most tests of cognitive function, there 

are a number of methodological problems characteristic of this 

literature (La Rue, Dessonville, and Jarvik, 1985). Most investigations 

have compared general "organic" and "depressed" patient groups, and as a 

result, provide no information about the patterns of performance 

observed with more specific disorders such as primary degenerative (or 

Alzheimer-type) dementia. 

Theoretical Distinctions Among Memory Processes 

Correctly differentiating dementia from depression is extremely 

important; many forms of dementia are chronic, carry a poor prognosis, 

and are associated with therapeutic nihilism, whereas depression is a 

highly treatable disorder. Aspects of memory task performance, as 

described below, may help to differentiate dementia from depression. 

Memory has also been the most researched cognitive dimension in 

geropsychology as noted earlier. The clinician interested in 
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differential diagnosis thus needs a theoretical and practical 

understanding of memory functioning in normal and pathological aging. 

In studying memory processes, the most frequently employed 

paradigms are those employing information processing models of memory. 

Information processing models are based upon three basic assumptions: 

(1) that humans actively participate in learning and information 

retrieval, (2) that responses can be analyzed quantitatively and 

qualitatively, and (3) that information flow can be traced through a 

nuntoer of hypothetic memory processes (Kaszniak, Poon, and Reige, 1986). 

Until recently, a "linear" model of information processing has 

dominated memory research. This model assumes that information flows 

from input to output through a series of sequential stages, or memory 

stores. At the very early stage of information registration is sensory 

memory, a preattentive and highly unstable system characterized by rapid 

decay of information representation. Perceptual (pattern recognition) 

and attentional processes serve to transfer information out of sensory 

stores and into the next stage. This next stage involves the divisions 

of primary (short term) and secondary (long term) memory (Waugh and 

Norman, 1965), which are responsible for the acquisition and retention 

of new information. Primary memory (PM) is thought of as a 

limited-capacity store in which information is still "in consciousness" 

as it is being used. The process of rehearsal is postulated to transfer 

information from primary to secondary memory (SM) (Murdock, 1967). It 

has been assumed that if the information is not rehearsed instantly, so 

that it can be stored in secondary memory, it will be lost (Bayles and 

Kaszniak, 1987). 
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Within the linear information processing model, memory failures 

are attributed to a variety of factors that include: (1) reduced 

capacity of the hypothetical stores, particularly the short term store, 

(2) a decay, or "forgetting," of information from one or more stores, 

(3) a failure of the transfer processes (i.e., pattern recognition, 

attention, rehearsal) in which information is moved from one store to 

the next, and (4) a combination of these factors. If there is 

difficulty at any stage of the sequence, memory performance will suffer 

(Atkinson and Shiffrin, 1971; Kaszniak, Poon and Reige, 1986). In 

addition to these stages or stores, several other interacting dimensions 

are hypothesized. One such dimension consists of dynamic processes 

related to the encoding, storage, and retrieval of information. Another 

dimension defines the modality-specificity e.g., auditory, visual, 

olfactory) or other properties (e.g., verbal, spatial) of the incoming 

information. The functioning of any or all of these multiple dimensions 

of memory is affected by differences in intelligence, education, and 

socioeconomic status, as well as neurologic, hormonal, and physiologic 

states. Thus, given the many factors that can influence memory, it is 

clear that the level of functional memory is fluid and subject to both 

intra-and interpersonal variability (Kaszniak, Poon., and Reige, 1986). 

This explains why memory performance fluctuates somewhat, from one 

examination to the next, in both healthy and ill individuals. 

Memory and Normal Aging 

Hie research conducted on normal aged individuals indicates that 

secondary memory encoding and retrieval processes decline with normal 

aging (Kaszniak, Poon, and Reige, 1986). the healthy older person 
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will appear able to briefly retain new information with accuracy, but 

may complain of difficulty retrieving the information at some later 

time. 

The linear information processing approach to the study of 

memory and normal aging has produced a large body of research, leading 

to the following general conclusions: (1) speed and accuracy of recall 

frcm primary memory show little, if any, age group differences, provided 

that information load does not exceed the hypothetical capacity of this 

store, (2) there is an age-related slowing of retrieval from secondary 

memory, (3) secondary memory accuracy shows relatively large age-group 

differences, and (4) older adults are deficient in secondary memory 

encoding and retrieval processes, but not in storage (Kaszniak, Poon, 

and Riege, 1986; Poon, 1985). 

Craik (1984) suggested that there are age related decrements in 

memory functioning, but that these impairments are more apparent in some 

tasks than in others. Craik suggested that decrements often appear to 

reflect "inefficient functioning" rather than a "true breakage" or 

"loss" of component structures. Thus age differences are minimal in 

situations characterized by strong stimulus-response connections (those 

involved in simple sensory-motor functions) or where the processes 

required are highly practiced and well learned. On the other hand, age 

differences are greatest when the task requires processing "beyond the 

information given" - where processes must be self-initiated and not 

driven by the stimulus, where new connections or patterns must be formed 

(little reliance on existing schemas) and/or where the person must 

respond in a manner outside of habitual "sets" of responding. 
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Thus, Craik (1984) pointed out that large age differences 

were found in free learning situations (using new or unfamiliar 

material), as well as in unstructured free recall situations (Craik, 

1977), inference demanding situations (Cohen, 1979), and in situations 

demanding new approaches to problem solving tasks (Rabbitt, 1977). 

Hasher and Zacks (1979) pointed out that active information 

modification require more effort and more cognitive resources. These 

effortful mental operations appear to be ones that older people are 

unable, or unwilling to perform. Craik further posited that age 

differences may or may not appear in either short term or long term 

retention as a function of "the types of task" being performed, and not 

the "memory store" in question. Craik (1984) reported that within short 

term retention, there exist two types of memory tasks: primary memory 

tasks are those that refer to situations in which small amounts of 

information must be held briefly in memory and are then retrieved in an 

unmanipulated fashion. Examples of primary memory tasks include digit 

span, and recalling the last few words from a free recall list (recency 

effect). Age differences are negligible on such tasks (Craik, 1984). 

In contrast, working memory tasks show large age differences (Craik, 

1984). Working memory is described by Craik to refer to those 

situations in which the subject must hold, manipulate, and transform the 

material in various dual task situations. All require active 

manipulation and integration of the material and all show large age 

decrements. Craik (1984) concluded that age decrements appear in short 

term memory as a function of the amount of active manipulation involved, 

and not as a result of an impaired memory system. 
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Craik (1984) vised Talving's (1972) distinction between 

"semantic" memory referring to a person's store of general knowledge and 

rules, versus "episodic" memory, referring to contextually relevant 

events whose time and place of occurrence are part of the information to 

be remembered. Craik (1984) reviewed literature in support of the 

position that age decrements appear in both types of memories as a 

function of the amount of active and novel (i.e., effortful) 

manipulation required by the task, not merely as a function of the 

hypothetical memory system involved. Semantic memory tasks that involve 

practiced routines and/or are guided by the test situation do not 

generally demonstrate age decrements. Conversely, in episodic memory 

tasks, those that do not provide much guidance or cues for encoding show 

marked age decrements (free recall after presentation of a list). 

However, when a free recall task is paired with instructions that permit 

the use of semantic or schematic cues (recognition task), no age 

differences are found (Craik, 1977). Craik (1984) concludes that older 

adults have fewer "processing resources" from which to coordinate mental 

operations. If this is the case, those tasks requiring novel or 

effortful and active manipulation of material would suffer the most. 

Memory and Dementia 

While considerable evidence (Botwinick, 1973) suggests that 

memory processes play a central role in many of the behavioral changes 

that take place with advancing age, such changes may also be pathognomic 

of underlying disease. Memory deficit in Alzheimers Disease (AD) has 

been shown to differ from memory change in normal aging along two major 

dimensions. 
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First, AD patients show abnormally rapid forgetting of 

information stored in episodic memory; memory for events (Bayles and 

Kaszniak, 1987). In this respect, AD patients are similar to amnesic 

patients with medial temporal lobe cerebral damage. Second, much of the 

severity of episodic memory deficit in AD appears to be due to 

deterioration in the access to, and possibly the structure of semantic 

memory; memory for concepts. In this respect, AD patients are different 

from most patients with amnesia due to focal cerebral damage (Bayles and 

Kaszniak, 1987). The clinical importance of these claims is primarily 

in implications for assessment. The abnormally rapid forgetting of 

events in AD suggests that clinical assessment of episodic memory should 

include instruments that allow the measurement of information loss over 

time. Further, the differentiation of AD from normal aging, as well as 

various amnesic disorders, will be heavily dependent upon the inclusion 

of instruments to assess aspects of semantic memory (Bayles and 

Kaszniak, 1987). 

Inability to recall recent events is frequently amongst the 

first signs of a developing dementia and as the condition advances may 

become one of the most prominent features (Gibson, 1981). In dementia 

of the Alzheimer type (DAT), disordered memory is the first and most 

prominent symptom (E. Miller, 1977; Sjogren, Sjogren, and Lindgren, 

1953). In dementia patients, there exists a greater deficit in SM than 

in FM (Wilson, Bacon, Fox, and Kaszniak, 1983). Although DAT patients 

exhibit a greater deficit on SM as compared to FM measures, there are 

two reasons why one must be cautious in accepting any clear PM-SM 

dissociation in DAT. First, the FM and SM measures are correlated in 
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the dementia sample. Second, analysis of recall by input/output 

position in PM indicates that the patient's deficit emerges early, after 

only three intervening items, well before Tulving and Colotla's (1970) 

cutoff point between PM and SM. The relatively normal PM functioning 

in most forms of amnesia makes it possible to examine the SM deficit 

with some assurance that patients are adequately attending to the 

to-be-remenbered material. There is no assurance of this for DAT. 

Rather, results suggest that DAT patients are inattentive, and that 

their inability to recall information is at least partially due to this 

factor (Wilson, Bacon, Fox and Kaszniak, 1983). 

The lack of evidence of proactive interference (material 

previously learned interfering with the learning of new material) is 

consistent with this view. Unlike controls, the DAT patients show no 

trend toward decreased SM recall over lists. Further, a double 

dissociation is observed in the analysis of intrusions. Controls' 

intrusions are predominantly prior-items; the DAT patient's intrusions 

are predominantly extra list items (Wilson, Bacon, Fox, and Kaszniak, 

1983). 

It has been hypothesized that the lack of evidence for proactive 

interference on a free recall task, as well as the dearth of SM recall, 

both reflect, in part, an initial processing failure - perhaps, an 

inability to attend adequately to incoming information (Wilson, Bacon, 

Fox, Kramer and Kaszniak, 1983). The SM deficit of DAT patients may 

thus be partially due to a EM deficit. That is, limited PM capacity and 

processing may place limits on input available for SM processing. DAT 

patients exhibit multiple deficits in processing to-be-remenibered 
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information, and these deficits seem to occur early rather than late in 

the information flow (Wilson, Bacon, Fox, Kramer, and Kaszniak, 1983). 

Memory and Intelligence and Depression 

Memory impairments are also present in depression, and this 

presents difficulties in differential diagnosis. Kendrick and Post 

(1967) first quantified this with respect to the elderly. Ihey found 

that a small proportion of elderly depressed patients showed deficits on 

a verbal memory test (The Synonym Learning Test) severe enough to be 

suggestive of a dementia. All other evidence, however, was against this 

diagnosis, and the deficits improved as the depression remitted. 

The presence of reversible cognitive deficits in depression, 

particularly in the elderly, contributes to the problems in the 

interpretation of formal tests of intellect, memory, and other cognitive 

assessment instruments. Whitehead (1973), in comparing elderly patients 

with depression versus those with dementia found the brain-damaged 

patients to score at generally lower levels on the Wechsler Adult 

Intelligence Scale (Wechsler, 1958) than the depressed patients. 

However, there was no evidence that the patterns of scores were related 

to diagnosis. Similar subtests of the WAIS were impaired, in comparison 

to normative expectation, for both groups. Thus, particularly when 

impairment is quantitatively mild, great caution needs to be exercised 

in the interpretation of WAIS performance. 
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Qualitative Aspects of Memory in Depression and Dementia 

Thus, although severity and pattern of measured intellectual 

deficit will not reliably differentiate depressed from demented 

patients, recent research on the qualitative aspects of memory deficit 

does provide some assistance. One qualitative dimension, upon which 

older patients with depression and dementia differ, involves response 

bias. In general, studies have indicated that elderly depressed 

patients adopt a more conservative response strategy than older dementia 

patients (Lamer, 1977; Miller and Lewis, 1977). The older depressed 

patients made fewer false-positive memory errors (identifying an item as 

having been presented when it really was not), but also showed fewer 

true-positive (correctly identifying a stimulus as having been presented 

before) responses than dementia patients. It thus appears that response 

bias, rather than true memory disorder, is at fault in the poor memory 

performance of the elderly depressed patient. Other, more recent 

research has provided additional evidence in support of this conclusion. 

Gibson (1981) employed an information processing analysis (allowing for 

differential assessment of the theoretically distinct processes of 

primary and secondary memory) of free recall in a word list learning 

task. Results suggested that, in dementia, there is a fundamental 

breakdown in the process of memory itself, whereas among the elderly 

depressed there is a suppression of normal memory process. That is, the 

depressed elderly produced serial position curves with the same shape as 

normals, albeit at a lower level, but the dementia subjects produced 

different curves. In particular, the dementia group displayed a severe 
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loss of items presented early in the series (or a loss of primacy 

effect). The depressed are qualitatively similar to the normals and may 

be suppressing a relatively normal memory process. 

The evidence for response bias in the memory performance of 

older depressed patients does suggest that qualitative analysis of 

memory and other cognitive abilities would be of clinical utility. 

Kaszniak, Sadeh and Stern (1985), as well as others (Wells, 1979) have 

noted that older depressed patients who manifest apparent cognitive 

deficits frequently give "don't know" answers in intelligence or memory 

assessment (suggesting conservative response bias), whereas dementia 

patients show fewer such responses and typically make several "near 

miss" errors or manifest obvious guessing. 

A second qualitative aspect of memory performance in depressed 

patients that may be helpful in differentiating depression from 

dementia, involves the hypothetical cognitive processes of arousal, 

attention, concentration, and motivation. Research by Weingartner and 

colleagues (Weingartner, Cohen, Murphy, MorteHo, and Gerdt, 1981; 

Weingartner, 1986) has indicated that depressed patients experience 

their greatest difficulty in memory tasks that require elaborate or 

"effortful" (Hasher and Zacks, 1979) organization and processing of 

materials to be remembered. In contrast, dementia patients appear to 

have difficulty in all memory tasks, including those in which 

"automatic" (Hasher and Zacks, 1979) memory encoding is presumed to be 

involved (Weingartner, 1986). Further, Weingartner (1986) finds that 

degree of memory difficulty in "effortful" processing memory tasks is 

correlated with Hamilton Depression Rating Scale (Hamilton, 1960) and 
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Beck Depression Inventory scores (Beck et. al, 1961). The memory 

performance of depressed patients was also found to correlate with 

ability to sustain effort in squeezing a hand dynamometer (presumably 

indexing effort and fatigability) (Weingartner, 1986). Weingartner, et 

al., (1981) have speculated that disruption of arousal and activation in 

depression may thus contribute to apparent memory difficulty. This may 

also explain the clinical observations (e.g., Wells, 1979) that elderly 

depressed patients with apparent cognitive dysfunction, frequently 

demonstrate little effort to perform even simple cognitive tasks, appear 

to give up easily, and frequently show marked variability in performance 

on tasks of presumably similar difficulty. These qualitative features 

of memory performance have been suggested to be of clinical utility in 

differentiating depression from dementia (the dementia patient typically 

appears to struggle to perform tasks and demonstrates relatively 

consistent poor performance on tasks of similar difficulty) (Kaszniak et 

al., 1985). 

Many of the recall failures of dementia patients persist, in 

spite of reminders (e.g., Fuld, 1980), and proactive interference is 

negligible (Wilson, et al., 1983). In addition, reorganization of lists 

to maximize semantic encoding does little to improve their performance 

(Weingartner et al., 1981; Weingartner, Grafman, Boutelle, Kaye, and 

Martin, 1983), and other mnemonic aids may be ineffective as well (e.g., 

Butters, 1984). These secondary memory deficits may be accompanied by a 

reduction in primary memory (Wilson, Bacon, Fox, and Kaszniak, 1983) and 

in the ability to retrieve information from common, well-defined 

categories (e.g., Rosen, 1980; Weingartner, et al., 1981). The breadth 
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and intractability of Alzheimer patients' memory deficits stand in 

contrast to those of depressed and normal elderly whose memory 

difficulties tend to be more circumscribed and responsive to procedures 

designed to enhance encoding or retrieval (La Rue, D'Elia, Clark, Spar, 

and Jarvik, 1986). 

Types of errors. Errors of conmission observed during the 

course of testing may provide an additional basis for diagnostic 

differentiation. Fuld, Katzman, Davies, and Terry (1982) found an 

association between intrusion errors (defined as delayed perseveration) 

and Alzheimer-type brain changes (senile plaques and reduced choline 

acetyl transferase) in a pathologically verified sample of AD patients. 

Whitehead (1973) reported that senile dementia patients made more random 

errors (i.e., irrelevant or extra-list responses) during 

paired-associate learning than did elderly depressives, even when 

overall levels of performance were comparable. Further, Irving, 

Orbinson and McAdam (1971), and Whitdiead (1973) have shown evidence 

that the verbal learning deficit in depressed elderly is not only less 

severe but also more circumscribed than that found in dementia patients. 

Outside the rote learning paradigm, depressed subjects have demonstrated 

normal capacity for span of immediate recall, and reproduction of a 

story, immediately or after a half hour delay (Whitehead, 1973). The 

pseudodementia patient, however, may perform such tasks at levels 

similar to a dementia population; Results need to be inspected 

qualitatively as well as quantitatively. By interpreting only the 

quantitative result, one can be inappropriately led to a diagnosis of 

dementia. Hence, although memory loss in the pseudo dementia patient may 
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appear as severe as the deficit in an AD patient, the causes of the 

memory loss are distinct (e.g., motivational deficit in the former 

versus a breakdown in the memory process in the latter). 

Differential Shape of Serial-Position Curve 

Gibson (1981) studied the qualitative differences of memory loss 

between dementia patients and depressed subjects by examining serial 

position curves obtained from a free verbal recall task. Interpretation 

of tiie serial position curve (Glanzer and Cunitz, 1966) suggests that 

the elevated frequency of recall of the last few items presented 

(recency effect) is due to these items being directly retrieved from 

short term memory. Likewise, the increased frequency of words recall 

from the beginning of the list (primacy effect) is due to registration 

and retrieval from long term memory. The serial position curve thus 

illustrates the subject's ability to recall presented words from both 

their short term and long term memories. 

Gibson (1981) found that only the dementia patients suffered a 

demonstratable impairment. The depressed were not different from 

normals with their serial position curves. Gibson predicted that as 

depressed patients improve clinically there should also be improvements 

in their overall level of recall, without change in the shapes of their 

serial position curves. He found no significant changes at a six month 

re-evaluation period. In dementia, Gibson argues the memory impairment 

is the result of a much more fundamental breakdown of the process of 

memorization. 
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Possible Causes of Poor Memory in Depression 

Depressed persons presenting with memory deficits may have poor 

memories for a number of reasons that are unrelated to the particular 

memory processes involved, and \vhich have not been excluded in previous 

research. For example, depressives may be so preoccupied with their 

gloomy thoughts that they fail to attend adequately and so do not 

register the to-be-remembered stimuli. Another possibility, as 

previously reviewed, is that depressives may remember with normal 

facility but adopt a much more conservative response strategy. The 

depressed thus require a higher level of internal certainty before 

responding and this may lead to poor scores on memory tests (Miller and 

Lewis, 1977). 

Memory capacity versus decision strategy. The distinction 

between memory capacity and decision strategy can be operationally 

made by the application of signal detection analysis to recognition 

memory task data. Signal detection analysis operates within recognition 

memory tasks that can be operationally made by the application of signal 

detection analysis to recognition memory tasks that present subjects 

with either an item previously seen by the subject (target) or one that 

was not previously seen by the subject (alternative). The subject's 

task is to respond with a "yes-no" answer based upon whether they had 

seen the stimuli before or not, and to rate their confidence in this 

decision. Signal detection analysis thus produces a measure of the 

subject's ability to discriminate between classes of events as well as 

motivational or response bias effects. The subject's ability to 

discriminate a "target stimulus" from a "distractor or alternative 
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stimulus" is a measure of their discrimination ability or d'. The 

subject may respond with a conservative or liberal response strategy. 

These are examples of the subject's response bias or d'. Using this 

method, Miller and Lewis (1977) predicted that elderly depressives would 

not differ from normal controls in discrimination ability (d1), and that 

both normals and depressed would show superior discrimination ability 

compared to dementia subjects. With response strategy, the depressed 

were expected to be more conservative than either the dementia subjects 

or control subjects. Miller and Lewis found clear differences among 

their three groups, in both memory efficiency and willingness to guess. 

Consistent with their predictions, depressives exhibited stricter 

decision criteria, indicating an extremely low willingness to guess. 

The high cautiousness may be associated with lowered motivation or lack 

of effortful processing, often characteristic of depression 

(Weingartner, 1986). In addition, guessing and being wrong could be 

perceived by the subject as being aversive, which would link with those 

theorists who have alleged that depressives are unusually sensitive to 

aversive stimuli (e.g., Lewinsohn, Lobitz, and Wilson, 1973). Hie 

finding in the Miller and Lewis (1977) study that depressed subjects 

discriminate target items from alternative items in a similar way to 

normals, supports the view that poor performance by depressed on memory 

tasks is not a consequence of true memory deficit. 

The Miller and Lewis (1977) study also confirms the strong 

evidence for dementia subjects having a widespread memory deficit that 

disrupts performance on most memory tasks. Dementia subjects show 

marked deficiencies in discrimination ability (d') on the recognition 
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memory task, when compared to normal and depressed subjects. No 

significant difference was found between the decision criteria used by 

the dementia subjects and the controls. This may be partly due to the 

high level of variation of the decision approaches used by the dementia 

subject. Dementia subjects were prone to make both false positive 

(recognition of words not previously presented) and false negative 

(failure to recognize words previously presented) types of errors. 

Besides further illuminating the nature of poor performance on 

memory tasks in both depression and dementia, Miller and Lewis draw two 

general implications. First, depression has been associated with 

impairments in a number of psychological functions (e.g., Miller, 1975). 

The factors (motivation, cautiousness, effort, etc.) that might cause 

altered decision processes, among the depressed subjects in the Miller 

and Lewis study, probably also operate when the depressed patient 

performs other cognitive tasks. The second general implication relates 

to the clinical use of memory tests to distinguish between depression 

and dementia. The design of tests to assess recognition memory might 

allow distinction to be made between those who perform badly because of 

poor memory and those who perform badly because of altered decision 

processes, a distinction that might enhance diagnostic efficiency 

(Miller and Lewis, 1977). 
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