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ABSTRACT

Objective: To investigate whether specific symptoms
of major depression are associated with later
development of possible or probable Alzheimer's
dementia.

Method: The analysis is part of the Vienna
Transdanube Aging Study, a prospective, community-
based cohort study of all 75-year-old inhabitants of 2
Viennese districts. Current depressive symptoms were
captured with a DSM-IV-TR-based questionnaire.
Diagnosis of possible or probable Alzheimer’s
dementia was performed according to criteria by the
National Institute of Neurologic and Communicative
Disorders and Stroke and the Alzheimer’s Disease and
Related Disorders Association. The baseline sample
included 437 not-demented and not previously
depressed individuals. At 60-month follow-up, 65 of
the remaining 296 subjects had possible or probable
Alzheimer's dementia. The primary outcome measure
was the probability of diagnosis of Alzheimer’s
dementia related to baseline depressive symptoms.
Baseline data were collected between May 2000

and December 2002; 60-month follow-up data were
collected between June 2005 and February 2008.

Results: 10.8% of those who were diagnosed

with possible or probable Alzheimer’s dementia

at 60-month follow-up had shown loss of interest
versus 2.2% in the nondemented group. The analysis
showed a significant association of loss of interest
only with the later occurrence of possible or probable
Alzheimer's dementia (adjusted P value <.05,
OR=5.27[95% Cl, 1.62-17.2], area under the receiver
operating characteristic curve=0.541). The specificity
of this symptom in predicting Alzheimer's dementia
was 97.8, and the sensitivity was 10.4.

Conclusions: Of 9 symptoms of depression, only

loss of interest was associated with the development
of Alzheimer's dementia over a period of 5 years

in a sample of 75-year-old not-demented, never-
depressed subjects, suggesting that depressive
symptoms in the elderly are mostly symptoms

of genuine depression.
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T he co-occurrence of depressive symptoms in Alzheimer’s dementia
has been widely acknowledged.! Alongside other risk factors, a
history of past depression has been found to be a risk factor for the
development of dementia.>~> The timely co-occurrence of depression
and dementia has led to speculations and research into the question
of whether depression is a risk factor for or a prodromal feature of
dementia. The debate is ongoing,! some authors postulating depres-
sive symptoms as being risk factors for the subsequent development
of Alzheimer’s dementia,® others reinforcing the reverse causality
hypothesis, ie, depressive symptoms being a consequence of the incident
disease, a prodromal feature.!0-12

Few authors have proceeded in the analysis of the association of spe-
cific depressive symptoms with Alzheimer’s dementia. They frequently
have found apathy to be more often associated with Alzheimer’s demen-
tia.!>!* However, even fewer studies have looked into the predictive effect
of specific symptoms of depression regarding the later development of
Alzheimer’s dementia in nondemented populations.

The Kungsholmen Project in Sweden'® addressed this question on
the basis of a prospective population survey of subjects aged 75 years
and older over a 3-year follow-up period; in this study, both lack of inter-
est and thoughts of death were significant predictors of later incident
Alzheimer’s dementia, with the former’s predictive power exceeding the
latter’s. Others have described mood-related depressive symptoms as
predictors of a dementia to come.®!®

The main objective of our study was to investigate whether the
occurrence of specific symptoms of major depression was associated
with later development of dementia. We hypothesized that motivation-
related symptoms, such as lack of interest, psychomotor changes, loss of
energy, and concentration difficulties would occur more frequently than
mood-related symptoms in those subjects with subsequent Alzheimer’s
dementia. The analysis is part of the Vienna Transdanube Aging Study,
a prospective, community-based cohort study of all 75-year-old inhab-
itants of 2 Viennese districts. In order to avoid potential bias due to
previous history of depression, which has been shown to be a risk factor
for dementia, subjects with a history of depression were excluded from
the analysis. A follow-up period of 5 years was chosen to overcome
limitations of shorter observation periods in previous studies. We used
a symptomatic instead of a categorical approach and assessed depressive
symptoms as cited in the Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition, Text-Revision (DSM-IV-TR).1®

METHOD

Sample Selection

The data stem from the Vienna Transdanube Aging Study, a
community-based cohort study of all 75-year-old inhabitants of Vienna’s
21st (Floridsdorf) and 22nd (Donaustadt) districts (Austria). The Vienna
Transdanube Aging Study was approved by the local ethics committee
and all participants gave written informed consent after details of the
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Depression as Predictor of Alzheimer’s Dementia

® The timely co-occurrence of depression and dementia
has raised the question of whether depression is a risk
factor for or a prodromal feature of dementia.

m |oss of interest is associated with later development of
Alzheimer’s dementia in not-demented, not previously
depressed elderly subjects.

® Most depressive symptoms in the elderly seem to
be symptoms of depression and not of prodromal
Alzheimer’s dementia.

study were thoroughly explained. Detailed information on the
study design, recruitment strategies, and participation levels
have been published elsewhere.!” Baseline data were collected
between May 2000 and December 2002; 60-month follow-up
data were collected between June 2005 and February 2008.
The nondemented cohort at baseline consisted of 585 sub-
jects (344 female, 241 male). Of these, 127 subjects had a
positive history of depression, regardless of current depres-
sive symptoms, and were excluded from the analysis in order
to avoid potential bias due to a history of depression as a
risk factor for dementia.'® Hence, the nondemented and not
previously depressed cohort at baseline consisted of 437
individuals (239 female, 198 male). At 30 months, follow-up
was possible in 355 individuals, 56 of whom had possible or
probable Alzheimer’s dementia and 299 were not demented.
At 60-month follow-up, 32 of the latter group received a diag-
nosis of possible or probable Alzheimer’s dementia and 51
refused participation. Among the group that was diagnosed
with dementia at 30-month follow-up, the diagnosis was
revised in 10 cases, 14 refused further participation, leav-
ing 32 with a stable diagnosis of dementia. Six individuals
that had not participated in the 30-month follow-up could
be examined at 60-month follow-up, 1 of whom was diag-
nosed with dementia. Hence, at 60-month follow-up a total of
65 individuals had a diagnosis of possible or probable
Alzheimer’s dementia, and 231 did not (Figure 1).

Clinical Evaluation

Within the Vienna Transdanube Aging Study, an in-
depth neurologic, psychiatric, and neuropsychological
battery is administered by experienced raters in face-to-face
interviews lasting about 9 hours per subject divided into 2
days at baseline and at the follow-up assessments. Further
to the above, thorough information on demographic and
psychosocial data and somatic history was recorded using
a structured interview. Routine laboratory measures were
carried out including, among others, folic acid, vitamin B,
and thyroid levels. Details on apolipoprotein E (APOE) geno-
typing have been previously described.!® A cerebral magnetic
resonance imaging (MRI) assessment using a 1.0 Tesla unit
(Siemens Impact Expert, Siemens Corp, Munich, Germany)
was recorded in 532 participants at baseline and repeated at
every follow-up, when possible. The obtained sequences have
been described elsewhere.?
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Current depressive symptoms were captured by an
experienced geriatric psychologist at each time-point with
a questionnaire based on DSM-IV-TR criteria for depres-
sive episode (for detailed questionnaire, see Mossaheb et
al?!). Each symptom category from A1l to A9 was assessed
separately (see Table 1) in order to gather information not
only on a potential diagnosis of depression but also on the
occurrence of specific symptoms of depression regardless
of clinical diagnosis of depression. Depression was fur-
ther assessed with the Hamilton Depression Rating Scale
(HDRS)?? and the Short Geriatric Depression Scale.?* Details
on the neuropsychological investigations have been described
elsewhere.?*?> The following subtests of the Consortium to
Establish a Registry for Alzheimer’s Disease neuropsycho-
logical battery were used: animal fluency, Boston naming
test, word list-learning, word list-delayed recall, word list
learning-intrusions, word list delayed recall-intrusions,
figures-copy, and figures delayed recall?**” Furthermore, the
German translation of the Mini-Mental State Examination
(MMSE) was applied.?**” Diagnosis of possible or probable
Alzheimer’s dementia was performed by an expert panel
through consensus diagnosis according to criteria by the
National Institute of Neurologic and Communicative Dis-
orders and Stroke and the Alzheimer’s Disease and Related
Disorders Association,”® using clinical investigations, clinical
dementia rating,” results of psychometric tests, the MMSE
and the Instrumental Activities of Daily Living Scale® as well
as the cerebral MRI, when available.?> The final diagnosis
was reviewed by an experienced geriatric psychiatrist (P.E.).

Statistical Analysis

Two hundred ninety-six of the 437 nondemented
and not previously depressed subjects from the baseline
investigation were investigated at 60-month follow-up.
Sixty-five of those had a diagnosis of possible or prob-
able Alzheimer’s dementia. The primary outcome measure
was the probability of diagnosis of Alzheimer’s demen-
tia related to baseline depressive symptoms. We dealt
with the missing information in 3 different ways.
(1) For the main analysis, we used the observations from the
investigation at the second follow-up. Three patients diag-
nosed with probable Alzheimer’s dementia at the first and
missing at the second follow-up were also included. All other
missing subjects at the second follow-up were not considered.
(2) The last observed diagnosis of each patient (first or second
follow-up) was considered (last observation carried forward).
(3) If subjects were missing at the second follow-up, their
diagnosis was set to Alzheimer’s dementia (worst case).

Univariate logistic regression analyses for the 9 DSM-
IV-TR depression items A1-A9 on the diagnosis healthy
versus possible/probable Alzheimer’s dementia were
calculated. P values, odds ratios (ORs), the correspond-
ing 95% confidence intervals (CIs), and the area under
the receiver operating characteristic curve (aROC) were
calculated. The P values were adjusted for multiplicity
according to Bonferroni correction. All adjusted P values
<.05 were further considered in a multiple logistic regression

JClin Psychiatry 73:7, July'2012
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Figure 1. Flowchart of Study Population

Excluded: n=2899 Voting registry, Recruitment
Refused to participate n=2808 n=1.920
Reasons: *
No interest n=>526
Somatic illness n=223 Contacted,
Others n=59 n=1,505
Partial investigation n=91
Population, Baseline
n =606
Excluded: n=148 ;
Chronic schizophrenia n=1
Demented at baseline n=20 Not demented,
History of depression n=127 n=>585
Not demented + no
history of past
depression,
n =437
Excluded: n=82 Follow-up, 30 mo
Telephone interviewonly n=8
Refused to participate n=46
Deceased n=28
Not demented, Demented,
n=299 n=56
/\ /\ Follow-up, 60 mo
Not demented, Demented, Not demented, Demented, Not demented, Demented,
n=>5 n=1 n=216 n=32 n=10 n=32
Not demented, Demented,
n=231 n=65
Excluded: n=65
Demented at 30-mo follow-up n=14
Not demented at 30-month follow-up n=51
Not reachable n=2
Telephone interview only n=5
Refused to participate n=26
Deceased n=32

model when the known risk factors APOE &4, folic acid, and
education additionally were included. These computations
were done using the statistical computing environment R
version 2.10 (R Foundation for Statistical Computing,
Vienna, Austria).

We used y tests to calculate comparisons of frequencies
of Alzheimer’s dementia between 2 groups of MMSE or
between groups of mild cognitive impairment.

RESULTS

Possible/Probable Alzheimer’s Dementia
at 60-Month Follow-Up

At 60-month follow-up, 231 individuals (78%) were non-
demented, whereas 65 (22%) received a diagnosis of possible
or probable Alzheimer’s dementia.

J'Clin Psychiatry 73:7, July 2012
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Sex Distribution

In the baseline sample (n=437), the sex distribution was
45.3% (n=198) male and 54.7% (n=239) female. Among
those subjects who had a possible or probable Alzheimer’s
dementia at 60-month follow-up, 47.7% were female com-
pared to 59.3% in the nondemented group (x*,=2.788,
P=.095 [Table 1]).

Education

There was no statistically significant difference in educa-
tion between the nondemented and the Alzheimer’s dementia
group (x%,=0.460, P=.8).

Mild Cognitive Impairment

When comparing those individuals that were diagnosed
with possible or probable Alzheimer’s dementia at 60-month
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Table 1. Characteristics at Baseline of Population at
60-Month Follow-Up (possible/probable Alzheimer’s
dementia versus not demented)

Table 2. Logistic Regression Analysis of Occurrence of
DSM-IV-TR Major Depressive Disorder Symptoms at Baseline:
Complete Case Data?

No Possible/Probable
Alzheimer’s Alzheimer’s
Dementia Dementia
Characteristic (n=231) (n=65)
Female sex, % 59.3 47.7
Age, mean (SD), y 75.7 (0.45) 75.7 (0.4)
Education, %
Illiterate/elementary/maximum 221 20
8 years of schooling
Vocational school 58.4 63.1
Secondary school/university 19.5 16.9
MMSE score, mean (SD) 28.3 (1.4) 27.6 (1.5)
Folic acid level, mean (SD), nmol/L 9.9 (5.1) 8.5(3.7)
APOE &4 (no. of alleles), %
0 77.1 69.2
1 19.5 27.7
2 1.3 1.5
Missing data 2.2 1.5
DSM-IV-TR classification, %
Al (depressed mood) 6.1 7.7
A2 (loss of interest) 2.2 10.8
A3 (change of appetite) 0.4 0
A4 (sleep disturbance) 21.6 27.7
A5 (psychomotor change) 35 7.7
A6 (loss of energy) 4.8 7.7
A7 (worthlessness) 1.3 1.5
A8 (concentration difficulty) 3.9 4.6
A9 (suicidal ideation) 0 0
MCI classification, %
Cognitively healthy 88.3 67.7
Amnestic single 1.3 9.2
Amnestic multiple 0.9 9.2
Nonamnestic single 6.5 12.3
Nonamnestic multiple 2.6 1.5
Not classifiable 0.4 0

Abbreviations: APOE =apolipoprotein E, MCI =mild cognitive
impairment, MMSE = Mini-Mental State Examination.

follow-up with those that did not with respect to mild cog-
nitive impairment classification at baseline, there was a
significantly lower percentage of subjects without mild cog-
nitive impairment in those who ended up having a diagnosis
of possible or probable Alzheimer’s dementia (67.7% versus
88.3% in the nondemented group, x*;=28.933, P<.0001 [see
Table 1]). Loss of interest was present in 2.8% (n=7) of sub-
jects without mild cognitive impairment, in 50% (n=4) of
subjects with amnestic multiple mild cognitive impairment,
and 4.3% (n=1) of those with nonamnestic single mild cog-
nitive impairment (x%;=45.108, P<.0001).

MMSE

Of the nondemented subjects, 89.6% had an MMSE
score between 27 and 30 at baseline versus 80% in the
possible/probable-Alzheimer’s dementia group. This dif-
ference was not significant (x*; =4.283, P=.38).

Depressive Symptoms

Among the 65 individuals with possible or probable
Alzheimer’s dementia at 60-month follow-up, 57 (87.7%)
had no diagnosis of DSM-IV-TR depression at baseline,
2 (3.1%) were diagnosed with subsyndromal depression, and
4 (6.2%) with minor and 2 (3.1%) with major depression.
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Area
P Adjusted Odds Ratio Under
DSM-IV-TR Symptom ~ Value P Value (95% CI) the Curve
Al (depressed mood) .68 1 1.25 (0.43-3.61) 0.507
A2 (loss of interest) .00585 047  5.27(1.62-17.2) 0.541
A3 (change of .99 1 0 (0-Inf) 0.502
appetite)
A4 (sleep disturbance) .25 1 1.43 (0.77-2.65) 0.534
A5 (psychomotor 168 1 2.25(0.71-7.12) 0.520
change)
A6 (loss of energy) 392 1 1.61 (0.54-4.82) 0.514
A7 (worthlessness) 9 1 1.15(0.12-11.25) 0.501
A8 (concentration 83132 1 1.16 (0.3-4.4) 0.503
difficulty)

20nly 1 subject had symptom A9, and therefore the symptom is not
included in the analysis.

The respective numbers for those who were not demented at
60-month follow-up were 208 (90%) no depression, 8 (3.5%)
subsyndromal depression, 15 (6.5%) minor depression, and
none with a major depression. Distribution of diagnoses of
DSM-IV-TR depression at baseline did not differ significantly
between the 2 groups (x*s=7.171, P=.067).

The analysis of the complete case data resulted in a signifi-
cant association of DSM-IV-TR symptom A2—loss of interest
or pleasure in activities—with the later occurrence of pos-
sible or probable Alzheimer’s dementia (Table 2). None of the
other 8 analyzed symptoms yielded significant effects. The
presence of the symptom loss of interest was associated with
a higher risk of developing Alzheimer’s dementia. The aROC
was only 0.541. Note, however, that only 12 patients had a
positive value for the symptom loss of interest (5 of the 231
nondemented, not previously depressed individuals, and 7 of
the Alzheimer’s dementia subjects). The specificity of symp-
tom A2 in predicting Alzheimer’s dementia was 97.8; the
sensitivity, 10.4; however, this finding is most probably due to
the low number of individuals positive for that symptom. No
significant results were found for the last observation carried
forward and the worst-case calculations after adjusting for
multiplicity (Tables 3 and 4). Only in the unadjusted analyses
can a borderline significance of symptom A2 be found.

When 3 of the known risk factors, APOE &4, folic acid,
and education were inserted in the model, in addition to
DSM-IV-TR A2 (P=.036), folic acid was significantly associ-
ated with the development of Alzheimer’s dementia (P =.02).
Subjects with a higher folic acid level had a lower risk of devel-
oping Alzheimer’s dementia (OR=0.92, 95% CI, 0.85-0.99).
Apolipoprotein E &4 allele numbers (P=.08) and education
(P=.89) were not significant. The aROC was 0.626.

DISCUSSION

The main question of this analysis was whether specific
symptoms of depression in not-demented, never depressed
individuals might be indicative of a dementia to come. Our
principal finding was that only baseline loss of interest, 1 of
9 symptoms of DSM-IV-TR depression, showed a significant

JClin Psychiatry 73:7, July'2012
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Table 3. Logistic Regression Analysis of Occurrence of
DSM-IV-TR Major Depressive Disorder Symptoms at Baseline:
Last Observation Carried Forward Data?

Table 4. Logistic Regression Analysis of Occurrence of
DSM-IV-TR Major Depressive Disorder Symptoms at Baseline:
Worst Case Data*”

Area Area
P Adjusted Odds Ratio Under P Adjusted Odds Ratio Under
DSM-IV-TR Symptom  Value P Value (95% CI) the Curve DSM-IV-TR Symptom ~ Value P Value (95% CI) the Curve
Al (depressed mood) .95 1 0.97 (0.38-2.48) 0.501 Al (depressed mood) .21 1 1.57 (0.77-3.23) 0.516
A2 (loss of interest) .02434 .19 3.33(1.17-9.49) 0.530 A2 (loss of interest) .05747 46 2.80 (0.97-8.08) 0.518
A3 (change of .98 1 0 (0-Inf) 0.504 A3 (change of 29 1 3.40 (0.35-32.94)  0.505
appetite) appetite)
A4 (sleep disturbance) .39 1 1.28 (0.72-2.28) 0.523 A4 (sleep disturbance) .18 1 1.35 (0.87-2.1) 0.528
A5 (psychomotor .061 49 2.29 (0.96-5.45) 0.530 A5 (psychomotor .024 .19 2.67 (1.13-6.28) 0.526
change) change)
A6 (loss of energy) .375 1 1.52 (0.61-3.8) 0.514 A6 (loss of energy) .049 .39 2.15 (1-4.6) 0.525
A7 (worthlessness) 92 1 0.89 (0.1-9.09) 0.501 A7 (worthlessness) .89 1 1.12 (0.22-5.63) 0.501
A8 (concentration .30926 1 1.62 (0.64-4.08) 0.516 A8 (concentration .06014 48 2.22(0.97-5.09) 0.522
difficulty) difficulty)

2Only 1 subject had symptom A9, and therefore the symptom is not
included in the analysis.

association with the occurrence of possible or probable
Alzheimer’s dementia after a follow-up period of 5 years in
originally nondemented individuals without a history of pre-
vious depressive episodes. The occurrence of this symptom
was associated with a higher risk of developing Alzheimer’s
dementia, whereas none of the remaining 8 symptoms had
a predictive value. The Vienna Transdanube Aging Study,
apart from being a prospective cohort study, shows addi-
tional strengths substantiating these specific findings: the
sample is homogenous with respect to age, therefore exclud-
ing influences of different age groups as the incidence of
dementia is known to increase with age.’! Subjects with a
history of depression were excluded from the analysis in
order to avoid potential bias, since prior depression is an
established risk factor for Alzheimer’s dementia® and is most
probably related to the occurrence of depressive symptoms
at baseline; thus, history of depression as a single antecedent
might be related to both subsequent Alzheimer’s dementia
and current depression, possibly leading to a spurious asso-
ciation between the two if not excluded. Baseline depressive
symptoms were thoroughly assessed, not only by means
of depression scales but also on a symptomatic level with
a detailed DSM-IV-based questionnaire (see Mossaheb et
al?!). Finally, there was no difference in the distribution of
depression diagnoses between the 2 groups.

The symptom loss of interest had a high specificity (97.8%)
and a low sensitivity (10.4%) in predicting Alzheimer’s
dementia, implying that in elderly subjects presenting with
symptoms of possible depression but without loss of interest
later development of Alzheimer’s dementia is less probable;
also, only 12 individuals exhibited the symptom loss of inter-
est, whereas 65 were diagnosed with Alzheimer’s dementia
after 5 years, 7 of whom presented that symptom. Con-
versely, one can argue that elderly patients with symptoms
of depression should be treated for a genuine depression.
Indeed, late-onset depression in the elderly increases with
age with prevalence rates of up to 30%.%!

Our findings are in line with those of the Kungsholmen
Project!® with respect to loss of interest; however, their

J'Clin Psychiatry 73:7, July 2012
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20Only 1 subject had symptom A9, and therefore the symptom is not
included in the analysis.

"Diagnosis was set to Alzheimer’s dementia (worst case) for subjects who
were missing at the second follow-up.

sample additionally exhibited thoughts of death as a
depressive symptom predictive of future dementia. This
discrepancy may be due to the fact that the Kungsholmen
sample was not homogenous with respect to age and cog-
nitive deficits, showing significant differences between the
not-demented and demented individuals in age and MMSE
scores. Mood-related symptoms have also been described
by at least 2 other groups.®!®> Kim and colleagues’ prospec-
tive community survey!® of subjects aged 65 years and older
with a 2-year follow-up indicated depressed mood, feelings
of worthlessness, concentration difficulties, and suicidal
ideations emerged as particularly strong predictors of sub-
sequent development of Alzheimer’s dementia in the context
of synergistic effects of the occurrence of APOE &4 and late-
life depression. However, the 2 latter studies seem to have
included subjects with a past history of depression.®!* In
excluding previously depressed participants, we expected to
eliminate potential confounding caused by the independent
risk component of past depression.

Participants were not demented at baseline and did not
differ significantly in their baseline MMSE scores; thus,
early stages of evident cognitive decline that could have
been detected with current methods were excluded. Yet,
there was a higher percentage of subjects with baseline mild
cognitive impairment in those that were later diagnosed with
possible or probable Alzheimer’s dementia. This finding is
in line with the current knowledge that approximately one-
third of patients with mild cognitive impairment progress
to Alzheimer’s dementia with an annual conversion rate
of 5%-10%. However, a large majority of people with mild
cognitive impairment do not develop dementia even after
several years of follow-up.*? Also, only 5 of the 12 partici-
pants who presented with loss of interest had mild cognitive
impairment at baseline. Therefore, we cannot conclude that
loss of interest was a symptom specific of mild cognitive
impairment in our population. Moreover, some patients
were diagnosed with Alzheimer’s dementia at 30-month
follow-up but were reassessed as not demented at the next
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follow-up. Theoretically, in the same way, some of the 65
patients diagnosed with possible or probable Alzheimer’s
dementia at 60-month follow-up might also “convert” to
being diagnosed as not demented over a longer observa-
tion period, thus somewhat limiting the liability of the
results. Different factors may have led to the false-positive
diagnoses, such as current depression with depressive pseudo-
dementia, somatic illnesses leading to fatigue or transient
cognitive deficits.

In order to account for established risk factors of
Alzheimer’s dementia, we included folic acid levels, education,
and APOE ¢4 allele numbers into our analysis.'® As expected,
subjects with higher folic acid levels had a slightly lower risk
of developing Alzheimer’s dementia. Interestingly, in our
sample, APOE ¢4 allele frequency did not differ between 2
groups. The APOE e4 allele is a well-known risk factor for
Alzheimer’s dementia.!® Researchers have postulated that it
is associated with depression itself*?; this hypothesis, how-
ever, has been refuted by other groups.** Recently, APOE
€4 has been shown to have synergistic effects with depres-
sion on incident dementia.'> However, the authors reveal no
information on whether patients with a history of depression
were included or excluded from the analysis. Possibly, the
lack of APOE &4 effect in our sample can be explained by the
exclusion of patients with a past history of depression and by
the size of the Alzheimer’s dementia sample.

In spite of the fact that loss of interest was the only predic-
tive symptom and that it was present in only a small number
of subjects, one might ponder on the question, Why specifi-
cally is this symptom present years before the emergence of
Alzheimer’s dementia? It is conceivable that Ap42-amyloid
deposits in the frontal and limbic cortex occurring very
early in the development of neurodegenerative and atro-
phying processes involved in Alzheimer’s dementia 2> lead
to the emergence of motivational symptoms, such as loss
of interest, as first features of the underlying illness. This
hypothesis implies the idea that the aforesaid symptom is
a prodrome of Alzheimer’s dementia. However, within the
ongoing debate on risk versus prodrome, our results do not
corroborate that reverse causality hypothesis as we could
not establish an association between 8 of 9 symptoms of
depression and Alzheimer’s dementia. The relevance of loss
of interest as a potentially prodromal feature is somewhat
limited due to the small number of subjects who experienced
that symptom. Furthermore, our data reflect the relation-
ship between depressive symptoms and later diagnosis of
Alzheimer’s dementia in a cohort of 75-year-old individuals
not previously depressed, and cannot be generalized to all
elderly groups. Altogether, within the confines of this study,
our results point rather toward the idea that, in most cases,
depression in the elderly really is genuine depression or an
independent disease.

CONCLUSION

We found that only the symptom loss of interest was asso-
ciated with the development of Alzheimer’s dementia over a
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period of 5 years in a sample of 75-year-old, not-demented,
never-depressed subjects. No other symptom of depression
showed association with Alzheimer’s dementia. Our data
suggest that depressive symptoms in the elderly are symp-
toms of genuine depression and should be treated as such.
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