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Abstract

Objective: To evaluate the relation between apathy and development of dementia in patients with amnestic mild cognitive impairment (MCI).
Methods: Two hundred and fifty-one French-speaking outpatients fulfilling the criteria of amnestic MCI were enrolled. Apathy was assessed
with the Apathy Inventory (IA). Neuropsychiatric evaluation also included the Goldberg anxiety scale and the Montgomery and Asberg
Depressive Rating Scale (MADRS). The main end point considered after a 1-year follow-up was the development of dementia of Alzheimer
type (DAT).
Results: At baseline there were 86 (39.8%) subjects presenting at least one symptom of apathy among the 216 included in analysis. After a
1-year follow-up, 22 patients developed DAT. Of the patients with apathy at baseline 13 (15.1%) developed DAT in comparison with 9 (6.9%)
of the non-apathetic patients.

At the 1-year follow-up, patients developing DAT had a significantly higher frequency of apathetic symptoms (91.7%) than patients without
DAT (26.9%).
Conclusion: Taking into account that apathy is one of the most frequently observed neuropsychiatric symptoms in MCI and in DAT the
present study suggests that patients with MCI and apathy should be more closely observed.
© 2006 Elsevier B.V. All rights reserved.
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1. Introduction

The concept of mild cognitive impairment (MCI) refers
to the presence of cognitive change not severe enough for a
diagnosis of dementia. MCl is a useful means of characteriz-
ing patients at risk of subsequently developing to dementia.
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In addition to the impairment of cognitive performances, sev-
eral recent studies [1] have shown that MCI patients can
exhibit neuropsychiatric symptoms. Therefore it has been
suggested that in some patients, these symptoms can precede
the onset of dementia. Even if not specific apathy and depres-
sive symptoms [2,3] are the most frequent neuropsychiatric
symptoms in MCI and in the dementia of Alzheimer type
(DAT).

MCI patients with depressive symptoms are more at risk
of developing DAT than those without depression [4]. Apathy
alone in patients with MCI has not been investigated.
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The aim of the present study was to evaluate the relation
between apathy and dementia in patients with amnestic MCIL.

2. Methods
2.1. Patients

Two hundred and fifty-one French-speaking outpatients
were recruited from the referral populations of the 14 centers
with memory consultation facilities. Informed consent was
obtained from each patient.

Inclusion criteria and cut-off scores were chosen accord-
ing to the results of the PAQUID study [5,6] and are close to
the criteria of amnestic MCI [7]. Patients included fulfilled the
following criteria: (1) patients with memory complaints and
(2) patients presenting at least one error to the mini-mental
state examination (MMSE) three word recall [8], or a score
lower than 29 to the Isaac-set test [9]. Patients were excluded
if they had an MMSE score lower than 25, a MADRS score
higher than 20 and a significant vascular pathology seen on
recent (1 year or less) morphological imagery. Furthermore,
all patients had to be at least 58 years old, have completed
at least 4 years of education and be accompanied by an
informant.

2.2. Neuropsychological and neuropsychiatric
examination

The neuropsychological assessment battery was admin-
istered independently immediately after the clinical assess-
ment. It included tests of episodic memory (free and cued
selective reminding test, FCSR) [10], language and semantic
memory (letter and category fluency; naming task, DENO
100), attention, working memory and executive functions
(digit ordering [11], trail making test A & B [12]; Baddeley’s
dual task [13]; WAIS digit symbol substitution test; WAIS
similarities [14]; Stroop word color test [15]).

Neuropsychiatric evaluation included the Goldberg Anx-
iety Scale (GAS) [16] and the Montgomery and Asberg
Depressive Rating Scale (MADRS) [17].

Apathy was assessed with the Apathy Inventory (IA) [18].
The three dimensions assessed in the IA were chosen accord-
ing to the literature [19] and the diagnostic criteria [20] were
based on the operationalization of the Marin scale [21]. These
criteria were (1) lack of motivation relative to the patient’s
previous level of functioning or the standards of his/her age
and culture; (2) presence of at least one symptom belong-
ing to each of the following three domains: (i) diminished
goal-directed behavior (lack of effort, dependency on others
to structure activity); (ii) diminished goal-directed cognition
(lack of interest, of concern about one’s personal problems);
and (iii) diminished concomitants of goal-directed behavior
(unchanging affect, lack of emotional responsiveness); (3)
the symptoms cause clinically significant distress or impair-
ment in social and occupational functioning; and (4) in the

absence of a diminished level of consciousness or adminis-
tration of substances such as narcotics or medications. In
the IA, emotional blunting dimension refers to a lack of
emotional responses. Lack of initiative refers to diminished
goal-directed behavior and lack of interest to diminished
goal-directed cognition.

In the present study the evaluation was carried out using
a structured interview with the caregiver according to the
rule of the IA caregiver version structured questionnaire. The
IA caregiver version is based on responses gathered from
an accompanying person familiar with the patient’s behav-
ior. The questions deal with behavioral changes that have
occurred since the beginning of the illness or during a limited
period of time in order to demonstrate a lack of motivation
relative to the patient’s previous level of functioning. Behav-
ior traits present throughout the patient’s life and unchanged
since the onset of the illness are not taken into account. If the
caregiver responds positively and confirms the presence of
at least one dimension of the IA (emotional blunting or lack
of initiative or lack of interest), the patient was recorded as
presenting a symptom of apathy.

2.3. Statistical analysis

The main end point considered in the follow-up was the
development of DAT. An independent expert group using
the NINCDS-ADRDA criteria for probable dementia of
Alzheimer’s disease [22] made the diagnosis. The date defin-
ing onset of DAT was the date of the evaluation on which the
diagnosis was done. All statistical analyses were conducted
using SAS software version 8.2.

Comparisons were made between the two groups (MCI
patients developing DAT versus MCI patients without DAT
after 1 year of follow-up) with univariate ( x?) and multivari-
ate analysis. We performed logistic regression analysis to
compare the two groups controlling for age, sex, educational
level, MADRS total score and GAS.

3. Results

Twenty-eight patients dropped out the study and three
patients developed another type of dementia. These 31
patients were excluded of the analysis. Furthermore taking
into account that apathy assessment was not done for four
subjects, the analysis was performed on 216 patients. The
mean age of the population was 71.9 £5.4 (range 58-81).
Patients with MMSE score lower than 28 were significantly
older (73.1 versus 70.6, p <0.001).

After a 1-year follow-up, 22 patients (10.2%) devel-
oped DAT (mean MMSE score =26.9 £ 1.1; mean MADRS
score=8.24+5.9) and 194 do not develop DAT (mean
MMSE score =27.6 £ 1.3; mean MADRS score =6.7 +£4.7).
At baseline the factors which were significantly different
between the subjects who went on to develop DAT and those
who did not were age and all performances on the neuropsy-
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Table 1
Clinical and neuropsychiatric characteristics in the two MCI subgroups (non-converted vs. converted to DAT) at 1-year follow-up
Non-converted group, n=194 Converted group, n=22 p value?*
% Mean (S.D.) % Mean (S.D.)
Sex, % of women 58.3 59.1 0.78
Age (year) 71.3 (5.4) 76.2 (3.6) <0.001
History of psychiatric disorders 19.7 31.8 0.16
Familial cases of dementia 32.5 31.8 0.52
MMSE MO (% <28) 479 81.8 0.03
Education level® 443 31.8 0.22
Goldberg anxiety scale MO 2.9 (2.5) 2.6 (2.5) 0.16
MADRS total score MO (% >10) 18.6 31.8 0.26
MADRS total score M12 (% >10)° 243 25.0 0.99
Apathy MO 37.6 59.1 0.10
Apathy M12¢ 26.9 91.7 0.002

2 Logistic regression analysis controlling for age, sex, educational level, MADRS total score and GAS. MO =baseline evaluation; M12 = 1-year evaluation;
apathy, percentage (%) of patients presenting at least one dimension of apathy evaluated with the IA interview.

b Education level expressed as the percentage of subjects with a level higher than the end of the secondary school (Bachelor).

¢ Comparisons were done for MADRS on 189 patients and on 183 patients for IA.

chological battery. Concerning neuropsychiatric symptoms
(Table 1) there were no differences at baseline between the
two groups for MADRS and GAS total score.

At baseline, there were 86 (39.8%) subjects presenting at
least one symptom of apathy. The most frequently observed
dimension was lack of initiative (n=67; 77.9%) followed
by lack of interest (n=47; 54.7%) and emotional blunting
(n=20; 23.3%). There is no significant correlation between
age or MMSE and IA score.

The proportion of conversion from MCI to DAT was
significantly higher (x? test, p =.05) for patients with apa-
thy at baseline (n=13/86) than in non-apathetic patients
(n=9/130). When controlling for age, sex, educational level,
MADRS total score and GAS, the difference at baseline did
not remain significant (p =0.10).

At the 1-year follow-up, patients developing DAT had
a significantly higher frequency of apathetic symptoms
(91.7%) than patients without DAT (26.9%), even after
adjustment (p =0.002).

4. Discussion

Inarecent study Modrego and Ferrandez [4] demonstrated
that major depression according to DSM IV criteria is an
important risk factor for patients of developing DAT. Inter-
estingly, other studies [23,24] more specifically underlined
the higher predictive value of motivation-related symptoms
of depression. In the present study, patients with MCI devel-
oping dementia in the first year of follow-up were not charac-
terized by higher scores on the anxiety and depression scales
but had a trend to present more frequently symptoms of apa-
thy at baseline. In order to confirm this result and to find a
statistical significance with the non-converted MCI patients
we probably need to have a higher number of conversions
to DAT. This will be done with the 2-3 years follow-up
data.

Even if this soft behavioral symptom cannot be considered
as a predictive marker for DAT it is interesting to underline the
relationship with the early and specific memory disturbances
[25]. Apathy can results from several different mechanisms.
Stuss et al. [26] proposes to divide apathy into three subtypes:
emotional, cognitive and behavioral. The cognitive subtype
refers to an alteration of the cognitive processing needed
to elaborate the plan of actions and goal-directed behavior.
This mechanism is particularly well illustrated in MCI by
the impairment in strategies to self-retrieve information from
episodic memory [27]. In our Prediction for Alzheimer’s dis-
ease (PréAL) cohort we already showed [28] that compared
with non-apathetic subjects, MCI apathetic patients had a sig-
nificantly lower performances on the free recall but not on the
cued recall of the selective reminding test [10].

An important finding in our work is that 91.7% of the
patients developing DAT had at least one symptom of apa-
thy at the time of the conversion in comparison with only
26.4% in the non-converted patients. This may be related to
the fact that apathy has been reported as the most frequent
neuropsychiatric symptoms in mild DAT [29].

We are aware of the limitations of the study. Firstly, the
fact that the patients were recruited from memory clinic, is
possibly a bias selection which may explain why depressive
symptoms are overrepresented. However, it must be under-
lined that the memory consultations involved in the study are
representative of the diagnosis procedure used in France for
the diagnosis of MCI. Secondly, patients developing demen-
tia are older than patients without dementia. Thirdly, con-
cerning the definition of apathy, on the first hand using only
the presence of one symptom for defining apathy may be a
shortcoming of the study. On the other hand, we reported
the presence of apathy in 39.8% of the MCI subjects. This
is in line with previous studies using the NPI, where apathy
was reported in between 11 to 39% of subjects [30,31]. Fur-
thermore, it does emphasize than even very mild symptoms
indicating a motivational disturbance are present in MCI and
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need to be searched in memory consultation services involved
in the screening of dementia.

There is no specific neuropsychiatric marker for DAT.
However, given their high prevalence several studies suggest
that neuropsychiatric symptoms should be used as supportive
symptoms for the diagnosis of prodromal Alzheimer disease.
Taking into account that apathy is one of the most frequently
observed neuropsychiatric symptoms in MCI and in DAT the
present study suggests that patients with MCI and apathy
should be more closely observed.
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