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Association Between Memory Complaints
and Incident Alzheimer’s Disease in Elderly People
With Normal Baseline Cognition
Mirjam I. Geerlings, M.Sc., M.P.H., Cees Jonker, M.D., Ph.D., Lex M. Bouter, Ph.D.,
Herman J. Adèr, Ph.D., and Ben Schmand, Ph.D.

Objective: Results of previous studies suggest that memory complaints may predict
cognitive decline and dementia among elderly people in whom cognitive impairment is already apparent. However, cognitive decline is often a gradual process, and elderly people
may notice that their memory deteriorates before mental status tests are able to detect any
change in cognitive functioning. Therefore, the authors hypothesized that memory complaints would predict incident Alzheimer’s disease in elderly subjects with no signs of cognitive impairment. Method: In the community-based Amsterdam Study of the Elderly, a
sample of 3,778 nondemented persons, 65 to 84 years old, was selected and divided into
two cognitive categories: normal (Mini-Mental State scores of 26–30) and borderline and
impaired (Mini-Mental State scores less than 26). At baseline, the presence or absence of
memory complaints was assessed. At follow-up, incident cases of Alzheimer’s disease
were diagnosed in a two-step procedure. Results: After an average of 3.2 years, 2,169
persons were reevaluated, of whom 77 had incident Alzheimer’s disease. Multivariate logistic regression analyses showed that memory complaints were associated with incident
Alzheimer’s disease in subjects with normal baseline cognition but not in subjects with impaired baseline cognition. Conclusions: The findings of this study suggest that memory
complaints are a relatively strong predictor of incident Alzheimer’s disease in older persons
in whom cognitive impairment is not yet apparent. Furthermore, they suggest that older
persons may be aware of a decline in cognition at a time when mental status tests are still
unable to detect a decline from premorbid functioning.
(Am J Psychiatry 1999; 156:531–537)

C

linicians are frequently confronted with elderly
people who complain about their memory. Although
memory complaints are common in older people, the
validity of these complaints has been debated (1–9). A
clinically relevant question is whether memory complaints precede observable dementia and, in particular,
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ual process, and it may take years before diagnostic
criteria for Alzheimer’s disease are met. Prospective
studies involving clinical samples found no association
between memory complaints and subsequent cognitive
decline or dementia (10, 11). Population-based studies
have reported divergent results. Jorm et al. (12) found
no association between cognitive complaints and future dementia, whereas Tobiansky et al. (13) did find
such an association. In our study, it was also found
that memory complaints preceded dementia (14, 15).
Moreover, the association remained after adjustments
were made for depression, which suggests that memory complaints reflect realistic self-observation of cognitive decline (15). However, no differentiation was
made between subjects with normal cognition and
those with impaired cognition. In a recent study,
Schofield et al. (16) found that memory complaints
predicted subsequent cognitive decline in nondemented elderly people with baseline cognitive impair531
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ment but not in those with normal baseline cognition.
This association was most apparent among subjects
with a higher level of education and suggests that they
showed a significant decline from a previous level of
cognitive functioning (16). Thus, the results of these
prospective studies suggest that memory complaints
may be a strong predictor of cognitive decline and incident dementia among elderly people in whom cognitive impairment may already be apparent.
It could be hypothesized, however, that memory
complaints could also predict incident dementia
among older persons in whom cognitive impairment is
not yet apparent. Elderly people may notice that their
memory deteriorates at a time when cognitive tests are
still unable to verify any change in cognitive functioning. The follow-up period should, therefore, be long
enough to make it possible to find an association between memory complaints and incident dementia in
subjects with no signs of cognitive impairment. This
may particularly apply to dementia of the Alzheimer’s
type, which is characterized by an insidious onset and
slow progression. The objective of the present study
was to investigate whether memory complaints predicted developing Alzheimer’s disease among elderly
subjects with normal cognition. The study population
was a large cohort of randomly selected, noninstitutionalized elderly individuals; the average follow-up
period was 3.2 years. In contrast with our previous
studies (14, 15), the study sample included elderly subjects with normal cognition, as well as those with borderline and impaired cognition. Furthermore, in contrast with the previous studies, memory complaints
were assessed with a single question.
METHOD
Baseline Sample and Measurements
The sampling procedure and nonresponse of the baseline population of the Amsterdam Study of the Elderly have been described in
more detail elsewhere (17, 18). In brief, 5,666 noninstitutionalized
elderly people, 65 to 84 years old, were selected from 30 general
practices spread across the city of Amsterdam. In the Netherlands,
general practitioners are the gatekeepers to the health care system,
and almost all noninstitutionalized people are registered in a general
practice. Within each practice a fixed proportion of persons was randomly selected from each of four 5-year age strata (65–69 years to
80–84 years) to obtain equal-sized strata. Age and sex of the general
practice population did not differ from the corresponding general
population of Amsterdam. Of the 5,666 persons sampled, 4,051
(71.5%) gave their written consent after the procedures had been
fully explained and participated in the study; 23.9% refused to participate; and 4.6% could not be contacted because they had died, become institutionalized, or moved away from Amsterdam. Nonresponders had poorer health and cognitive status than responders,
but these differences were more pronounced among the younger old
(less than 75 years old) (18).
From May 1990 to November 1991, trained lay persons interviewed all 4,051 participants at home. The interview consisted of
questions on sociodemographic characteristics, current health status, and medical history. Memory complaints were assessed with the
question “Do you have complaints about your memory?” Answers
were coded in four categories (no; sometimes, but is no problem; yes,
is a problem; yes, is a serious problem). To evaluate cognitive func-
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tioning, four mental status tests were administered (19–22). Level of
education (highest grade completed) was measured on an 8-point ordinal scale, ranging from uncompleted primary school to completed
university education. The educational levels were dichotomized at
the median of the sample selected for this study (see later discussion)
into lower levels of education (uncompleted primary school to partial secondary education) and higher levels of education (lower vocational education to completed university education). This is comparable with approximately 8 years or less and 9 to 18 years of
education, respectively. To evaluate the presence of depression, the
Dutch version of the Geriatric Mental State Schedule (community
version) (23–25) was used in conjunction with its computerized diagnostic system, AGECAT (26–28). The Geriatric Mental State
Schedule is a structured interview specifically designed for use with
elderly individuals. The AGECAT computer program consists of the
application of hierarchical rules to the items of the Geriatric Mental
State Schedule in order to achieve a diagnosis for several psychiatric
disorders (such as depression and organic illness) with different levels of confidence. Syndrome levels of 0–2 indicate the absence of depression, whereas levels of 3–6 indicate the presence of depression.
Studies of community-dwelling and hospitalized elderly patients that
compared Geriatric Mental State Schedule-AGECAT depression syndrome levels of 3–6 with DSM-III-R diagnoses of depression showed
that these levels identify both major depression and dysthymic disorder (29, 30).

Study Sample
The present study sample was selected by excluding all subjects
who were diagnosed as having dementia according to the criteria of
either DSM-III-R or the Geriatric Mental State Schedule-AGECAT
(N=273). The procedures of the diagnostic evaluation at baseline
have been described in more detail elsewhere (14, 31). For the clinical evaluation according to DSM-III-R criteria, a subsample was
selected on the basis of performance on the Mini-Mental State (19).
This subsample consisted of all persons with Mini-Mental State
scores of 21 or less, as well as randomly selected, age-stratified samples of those with scores of 22–26 (approximately 45%) and 27–30
(approximately 7%). With respect to the definition of dementia according to the Geriatric Mental State Schedule-AGECAT (which
was administered to all persons in the baseline sample), Geriatric
Mental State Schedule organic illness syndrome levels of 3–5 indicate the presence of dementia, whereas levels of 0–2 indicate the absence of dementia. The remaining 3,778 nondemented persons who
formed the study sample were divided into two categories: normal
cognition (defined as Mini-Mental State scores of 26–30) and borderline and impaired cognition (defined as Mini-Mental State scores
of 25 or less).

Follow-Up Measurements and Diagnostic Evaluation
At follow-up, which took place from February to October 1994,
all subjects who were available were interviewed again by trained lay
persons who used the same interview procedure as that employed in
1990–1991. Subjects were selected for further diagnostic evaluation
if their Mini-Mental State scores were 23 or less or if they had low
scores on a memory test. The second test consisted of the relevant
items from the four mental status tests (19–22), measuring orientation, recent memory, and learning. This involved a total of 13 questions, with a maximum score of 23 (appendix 1). The memory scale’s
reliability, indexed by Cronbach’s alpha (i.e., internal consistency),
was 0.71 in the baseline sample. The cutoff score of the memory test
was set at 18. This was the cutoff that selected all patients with prevalent Alzheimer’s disease at the baseline diagnostic evaluation. Thus,
in addition to all subjects with Mini-Mental State scores of 23 or
less, all subjects with memory scores of 18 or less were selected for
further diagnostic evaluation.
For this diagnostic evaluation, which took place from April to August 1996, all subjects who were available were visited at home by
physicians who were specifically trained for this purpose. The procedures and measurements were analogous to those at the baseline
evaluation. Subjects underwent the Cambridge examination for
mental disorders in the elderly (including a structured psychiatric in-
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TABLE 1. Baseline Characteristics of a Community-Based Elderly Sample (N=3,778) for Subjects Who Were and Were Not Available for Follow-Up in 1994
Interviewed
at Follow-Up
(N=2,169)
Baseline Characteristic
Memory complaints
No
Yes
Age (years)
65–74
75–84
Sex
Male
Female
Cognition (Mini-Mental State score)
Normal
Borderline/impaired
Education (years)
High (>8 years)
Low (≤8 years)
Depression
Absent
Present
a Not

Lost
to Follow-Up
(N=1,609)

Analysis

Na

%

Na

%

1,917
250

88.5
11.5

1,449
158

90.2
9.8

1,222
947

56.3
43.7

711
898

44.2
55.8

801
1,368

36.9
63.1

635
974

39.5
60.5

1,956
213

90.2
9.8

1,277
332

79.4
20.6

1,116
1,049

51.5
48.5

679
922

42.4
57.6

1,937
232

89.3
10.7

1,383
226

86.0
14.0

χ2 (df=1)b
2.78

p
0.10

54.58

<0.001

2.52

0.11

87.50

<0.001

30.80

<0.001

9.73

0.002

all numbers total N=3,778 because of missing data for some variables.
Yates’s correction.

b With

terview, the Cambridge Cognitive Examination, and a physical examination) (32). Additional questions were included to assess (instrumental) activities of daily living (33, 34). Clinical diagnoses of
Alzheimer’s disease and other types of dementia were made according to the respective DSM-IV criteria. Diagnoses were determined
during weekly meetings with the senior neurologist (C.J.) and the
neuropsychologist (M.I.G.).

Statistical Analyses
The statistical analyses were performed in SPSS for Windows (version 7.5). All subjects who were diagnosed with dementia other than
the Alzheimer’s type were excluded from the analyses. To assess
whether memory complaints were associated with incident Alzheimer’s disease, multivariate logistic regression analyses were performed with memory complaints as the independent variable and incident Alzheimer’s disease (yes versus no) as the outcome variable.
The four answer categories regarding memory complaints were dichotomized into “no” (no; sometimes but is no problem) and “yes”
(yes, is a [serious] problem). Potentially confounding variables included in the multivariate analyses were age stratum at baseline (75–
84 years versus 65–74 years), sex, level of education (low versus
high), depression (yes versus no), and cognitive category (borderline
and impaired versus normal). To investigate whether the association
between memory complaints and incident Alzheimer’s disease was
modified by cognitive category, educational level, or depression, interaction terms were included in the multivariate models. Reference
groups for indicator variables were no memory complaints, younger
age stratum, male sex, higher level of education, no depression, and
normal cognition.

RESULTS

The follow-up period was 3.2 years, on average. At
follow-up, 2,169 persons were available for interview
(57.4% of 3,778), of whom 433 were selected for further diagnostic evaluation; 267 persons actually underwent diagnostic evaluation and 77 were diagnosed
with Alzheimer’s disease; 13 had developed vascular or
secondary dementia and were therefore excluded from
Am J Psychiatry 156:4, April 1999

the analyses. The mean total Cambridge Cognitive Examination score of the Alzheimer’s disease subjects
was 57.6 (SD=12.8) (maximum score is 107; a cutoff
score of 79–80 is used to discriminate between demented and normal subjects). On the Mini-Mental
State, their mean score was 16.7 (SD=5.7), and their
mean decline in scores from baseline to diagnosis was
9.5 (SD=5.5).
Of the 1,609 persons who were not available for interview (42.6% of 3,778), 551 had died, 256 were too
ill to participate, 607 were unwilling to participate,
and 195 could not be contacted. Table 1 shows the
baseline characteristics of subjects who were available
for interview and who were lost to follow-up. Subjects
who presented memory complaints at baseline were
not more likely to be lost to follow-up. In addition,
there was no difference in sex between those who were
and were not available at follow-up. However, older
subjects, subjects with borderline and impaired cognition, subjects with a low level of education, and depressed subjects were more likely to be lost to followup. Of the 166 persons (38.3% of 433) who were not
available for diagnostic evaluation, 71 had died in the
period between the follow-up interview and the diagnostic evaluation, 34 were too ill to undergo diagnostic
evaluation, 43 were unwilling to participate, and 18
could not be contacted.
Table 2 shows the baseline characteristics of the
study sample, according to the presence or absence of
memory complaints. As can be seen, 408 persons
(10.8% of the sample) expressed complaints about
their memory, and those who complained about their
memory more often had higher levels of education and
were more likely to be depressed. They did not differ
from those without memory complaints with respect
to age, sex, and cognition.
533
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TABLE 2. Baseline Characteristics of a Community-Based Elderly Sample (N=3,774) by Presence or Absence of Memory Complaints
Memory
Complaints
(N=408)
Characteristic
Age (years)
65–74
75–84
Sex
Male
Female
Cognition (Mini-Mental State score)
Normal
Borderline/impaired
Education (years)
High (>8)
Low (≤8)
Depression
Absent
Present

No Memory
Complaints
(N=3,366)

Analysis

Na

%

Na

%

197
211

48.3
51.7

1,733
1,633

51.5
48.5

141
267

34.6
65.4

1,295
2,071

38.5
61.5

338
70

82.8
17.2

2,892
474

85.9
14.1

217
189

53.4
46.6

1,576
1,780

47.0
53.0

307
101

75.2
24.8

3,010
356

89.4
10.6

χ2 (df=1)b
1.49

p
0.22

2.37

0.12

2.79

0.10

6.11

0.01

68.74

<0.001

a Numbers

do not total 3,778 because of missing data on memory complaints for four subjects. In addition, some data are missing for education.
b With Yates’s correction.

TABLE 3. Univariate Associations Between Incident Alzheimer’s Disease and Baseline Memory Complaints, Age, Sex,
Depression, Level of Education, and Cognition for a Community-Based Elderly Sample (N=2,169)
Association With
Incident Alzheimer’s
Disease

Baseline Characteristic
Memory complaints (yes versus no)
Age (75–84 versus 65–74 years)
Sex (women versus men)
Depression (present versus absent)
Level of education (≤8 versus >8 years)
Cognition (Mini-Mental State score <26
versus 26–30)

Crude
Odds
Ratio
2.11
6.17
2.28
1.41
2.14

95% CI
1.19–3.71
3.43–11.08
1.31–3.98
0.73–2.71
1.32–3.46

3.77

2.23–6.37

Table 3 shows the univariate associations between
incident Alzheimer’s disease and memory complaints,
age, sex, depression, level of education, and cognition,
respectively. Memory complaints were associated with
incident Alzheimer’s disease. In addition, higher age,
female sex, low level of education, and impaired cognition were univariately associated with incident Alzheimer’s disease. In a multivariate regression analysis,
with adjustments for age, sex, depression, level of education, and cognition, memory complaints were still
associated with incident Alzheimer’s disease (odds ratio=1.95; 95% CI=1.07–3.53; not shown in table 3).
When subsequently the interaction between memory
complaints and cognition was included in the multivariate model with adjustments for age, sex, depression, level of education, and cognition, the association
between memory complaints and incident Alzheimer’s
disease was found to be modified by cognition (likelihood ratio χ2=5.79, df=1, p=0.02). Table 4 shows the
odds ratios with corresponding 95% confidence intervals calculated from the multivariate logistic regression
534

analyses, including the interaction between memory
complaints and cognition. There were no significant
interactions between memory complaints and level of
education or depression.
To examine the modifying relationship between
memory complaints and cognition, separate logistic regression analyses were performed within each cognitive category. First, a univariate logistic regression
analysis was performed, which showed that memory
complaints were associated with incident Alzheimer’s
disease among elderly people with normal cognition
but not among those with borderline and impaired
cognition. Second, within each cognitive category, adjustments were made for age, sex, depression, and level
of education. These analyses showed that memory
complaints were still associated with incident Alzheimer’s disease among elderly people with normal cognition; however, no association was found among those
with borderline and impaired cognition (table 5).
There was no significant interaction between memory
complaints and level of education or depression in either stratum.

DISCUSSION

In this study, a greater risk for Alzheimer’s disease
associated with memory complaints was observed in
elderly individuals with normal baseline cognition.
Contrary to the procedure in two previous studies
from the Amsterdam Study of the Elderly, which involved the use of a memory scale based on a series of
questions about memory complaints and memory-related problems (e.g., “Do you often forget where you
left things?”) (14, 15), in the present study only one
simple question was used to assess memory complaints
(“Do you have complaints about your memory?”). It is
Am J Psychiatry 156:4, April 1999
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TABLE 4. Odds Ratios Calculated From Multivariate Logistic
Regression Analyses to Assess the Association Between
Baseline Memory Complaints and Incident Alzheimer’s Disease, With Adjustments for Baseline Age, Sex, Depression,
Level of Education, and Cognition, and the Interaction Between Memory Complaints and Cognition for a CommunityBased Elderly Samplea (N=2,169)
Association With
Incident Alzheimer’s
Disease
Baseline Characteristic
Memory complaints (yes versus no)
Age (75–84 versus 65–74 years)
Sex (women versus men)
Depression (present versus absent)
Level of education (≤8 versus >8 years)
Cognition (Mini-Mental State score <26
versus 26–30)
Interaction between memory complaints and cognition

Odds
Ratio

95% CI

2.92
5.06
1.75
0.95
1.61

1.53–5.56
2.78–9.18
0.98–3.12
0.48–1.88
0.97–2.68

3.02

1.68–5.45

0.16

0.03–0.86

a The

point estimates of the covariates resulting from the multivariate model without the interaction between memory complaints
and cognition were comparable to the point estimates presented
in this table.

striking that the answer to such a general question that
does not refer to specific memory-related problems can
predict incident Alzheimer’s disease in elderly individuals with normal baseline cognition. It is also interesting to note that all of our participants still lived at
home at the time of the baseline interview, and it can
be assumed that most of them had not sought clinical
attention for their memory complaints. In the two earlier studies, in which Schmand et al. (14, 15) found an
association between memory complaints and incident
dementia, no differentiation was made between nondemented subjects with normal cognition and those with
impaired cognition. The present study is the first to report this association among elderly people with normal baseline cognition, and in this respect, our results
differ from those of Schofield et al. (16). Using a similar question to assess memory complaints, Schofield et
al. found an association between memory complaints
and cognitive decline only in subjects with impaired
cognition, not in those with normal cognition. One of
the major differences between these two studies,
which might explain the contrasting results, was the
follow-up duration. The follow-up in the present
study was 3.2 years, on average, while the follow-up
in the study by Schofield et al. was 1 year. This rather
short interval between baseline and follow-up measurements could have made it less likely to find an association between memory complaints and cognitive
decline or dementia among elderly individuals with
normal baseline cognition.
In our study, no association was found between
memory complaints and incident Alzheimer’s disease
in subjects with borderline and impaired baseline cognition, although a higher risk for Alzheimer’s disease in
these subjects was expected because of their cognitive
status. The absence of an association could be exAm J Psychiatry 156:4, April 1999

TABLE 5. Crude Odds Ratios and Odds Ratios Adjusted for
Age, Sex, Depression, and Level of Education of Incident Alzheimer’s Disease, by Baseline Memory Complaints and Cognition, for a Community-Based Elderly Sample (N=2,169)
Association With
Incident Alzheimer’s Disease
Normal
Cognitiona
(N=1,956)

Borderline
and Impaired
Cognitiona
(N=213)

Odds
Odds
Ratio
95% CI
Ratio
Group
No memory complaints
(reference)
1
1
Memory complaints
Crude odds ratios
2.78 1.49–5.18
0.60
Odds ratios adjusted
for age, sex, depression, and education
2.71 1.41–5.20
0.58
a Normal cognition: Mini-Mental State score of 26–30;
and impaired cognition: score less than 26.

95% CI

0.13–2.73
0.12–2.72
borderline

plained by the high percentage of deaths and loss to
follow-up in this group (60.9% in the group with borderline and impaired cognition and 39.5% in the
group with normal cognition). As a result, it might
have been more difficult to find an association between
memory complaints and incident Alzheimer’s disease.
This bias may have resulted in an underestimation of
the association between memory complaints and incident Alzheimer’s disease in the group with borderline
and impaired baseline cognition. In addition, there
might have been insufficient statistical power to find
an association because this group was relatively small
to begin with, compared to the group with normal
baseline cognition.
Thus, while in the study by Schofield et al. the relatively short follow-up may have made it less likely to
find an association between memory complaints and
dementia in subjects with normal cognition, in our
study the high proportion of subjects with borderline
and impaired cognition who were lost to follow-up
may have made it less likely to find an association between memory complaints and Alzheimer’s disease in
these subjects. The results of both studies taken together suggest that given sufficient follow-up duration
and sufficient follow-up data for all levels of cognition,
memory complaints may predict cognitive decline and
Alzheimer’s disease in elderly people with and without
impaired cognition.
The subjects with normal baseline cognition who expressed memory complaints and developed Alzheimer’s disease in this study might represent a subgroup
of persons who are at high risk of developing Alzheimer’s disease. During a relatively short period of time,
they declined from apparently normal cognition to dementia. It is possible that these people correctly perceived a deterioration in their memory or cognitive
functioning that could not yet be validated by objective
test performance. The Mini-Mental State that was
535
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used at baseline may not have been sensitive enough to
detect this cognitive decline.
In summary, on the basis of data from this large population-based cohort study with an average follow-up
period of 3.2 years, it was found that memory complaints were associated with an almost threefold increase in the risk of developing Alzheimer’s disease in
elderly individuals with normal baseline cognition.
This association could not be attributed to depression.
The findings suggest that elderly people may be aware
of a decline in cognitive functioning at a time when
mental status tests are still unable to detect a decline
from premorbid functioning.
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APPENDIX 1. Questions From Four Mental Status Tests Measuring Memory Functioning and Orientation

Question
1. What is your age?

Score
Rangea
0–1

Original Test
Abbreviated Mental Test/Mental Status Questionnaire/Short Portable Mental Status Questionnaire

2. What is your date of birth?

0–1

Abbreviated Mental Test/Short Portable Mental Status Questionnaire

3. Can you tell me what the time is now?

0–1

Abbreviated Mental Test

4. What day of the week is it today?

0–2

Mini-Mental State/Short Portable Mental Status Questionnaire

5. What month is it?

0–2

Mini-Mental State/Mental Status Questionnaire/Short Portable Mental Status Questionnaire

6. What day of the month is it?

0–2

Mini-Mental State/Mental Status Questionnaire/Short Portable Mental Status Questionnaire

7. What year is it?

0–2

Abbreviated Mental Test/Mini-Mental State/Mental Status Questionnaire/
Short Portable Mental Status Questionnaire

8. What season is it?

0–1

Mini-Mental State

9. Recall the name of the interviewer.

0–1

—b

10. What is the name of the Prime Minister?

0–1

Mental Status Questionnaire/Short Portable Mental Status Questionnaire

11. What is the name of the present Queen?

0–1

Abbreviated Mental Test

12. Recall name and address.

0–5

Abbreviated Mental Test

13. Recall three objects (apple, table, penny).

0–3

Mini-Mental State

a For

all items, 0=incorrect. For items 1–3 and 8–11, 1=correct. For items 4–7, 2=correct. For item 4, 1=one day before or after the correct
day. For item 5, 1=within a week before or after the correct month started or ended, respectively. For item 6, 1=one day before or after the
correct day. For item 7, 1=one year before or after the correct year. For items 12 and 13, number is number of correct responses. Correct
response to item 12 requires first name, last name, street, house number, and town.
b Item is from baseline interview; does not pertain to one of the four tests.
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