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Abstract
Objective
To assess whether apathy and depressive symptoms are independently associated with incident
dementia during 6-year follow-up in a prospective observational population-based cohort study.

Methods
Participants were community-dwelling older people in the Prevention of Dementia by Intensive
Vascular Care trial, aged 70–78 years, without dementia at baseline. Apathy and depressive
symptoms were measured using the 15-item Geriatric Depression Scale (GDS-15). Dementia
during follow-up was established by clinical diagnosis confirmed by an independent outcome
adjudication committee. Hazard ratios (HRs) were calculated using Cox regression analyses.
Given its potentially strong relation with incipient dementia, the GDS item referring tomemory
complaints was assessed separately.

Results
Dementia occurred in 232/3,427 (6.8%) participants. Apathy symptoms were associated with
dementia (HR 1.28, 95% confidence interval [CI] 1.12–1.45; p < 0.001), also after adjustment
for age, sex, Mini-Mental State Examination score, disability, and history of stroke or cardio-
vascular disease (HR 1.21, 95%CI 1.06–1.40; p = 0.007), and in participants without depressive
symptoms (HR 1.26, 95% CI 1.06–1.49; p = 0.01). Depressive symptoms were associated with
dementia (HR 1.12, 95% CI 1.05–1.19), also without apathy symptoms (HR 1.16, 95% CI
1.03–1.31; p = 0.015), but not after full adjustment or after removing the GDS item onmemory
complaints.

Conclusions
Apathy and depressive symptoms are independently associated with incident dementia in
community-dwelling older people. Subjective memory complaints may play an important role
in the association between depressive symptoms and dementia. Our findings suggest apathy
symptoms may be prodromal to dementia and might be used in general practice to identify
individuals without cognitive impairment at increased risk of dementia.
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Glossary
CI = confidence interval; CVD = cardiovascular disease; DSM-IV = Diagnostic and Statistical Manual of Mental Disorders, 4th
edition; GDS-12D = 12 items of the 15-item Geriatric Depression Scale relating to depression; GDS-15 = 15-item Geriatric
Depression Scale; GDS-3A = 3 items of the 15-item Geriatric Depression Scale relating to apathy; HR = hazard ratio; IQR =
interquartile range; MMSE = Mini-Mental State Examination.

Apathy is a disorder of motivation, characterized by di-
minished interest, cognition, and emotional expression,
common in community-dwelling elderly.1,2 Apathy symptoms
can occur both independently and in the context of de-
pression. Several studies have linked symptoms of depression
in community-dwelling older people to incident dementia.3

These studies, however, did not differentiate between apathy
and depressive symptoms. Distinguishing the two is impor-
tant since they may be independently and differentially as-
sociated with dementia.4,5

Little is known about the relation between apathy and dementia
in community-dwelling older people. In a recent study, a cluster
labeled “cognitive/motivational symptoms” that included
symptoms of apathy was linked to incident dementia over 3
years in elderly without depression.6 Others reported that in
otherwise healthy patients with symptomatic small vessel dis-
ease, apathy, not depression, was associated with cerebral white
matter damage.7 Similarly, inmild cognitive impairment, apathy
has been associated with progression to dementia,8 in some
studies contrary to late-life depression.4,5 Finally, from a path-
ophysiologic perspective, apathy is associated with incident
vascular disease, which is a risk factor for dementia.8–10

We hypothesize that apathy symptoms in community-dwelling
older people without dementia are associated with future cog-
nitive decline and dementia independently of depressive symp-
toms. Furthermore, since memory complaints can occur both as
a symptom of depression and as a sign of incipient dementia, we
explore how subjective memory complaints influence the re-
lation between depressive symptoms and incident dementia.

Methods
Participants
Participants were derived from the Prevention of Dementia by
Intensive Vascular Care (PreDIVA) trial.11 This trial tested the
efficacy of a nurse-led, multicomponent cardiovascular in-
tervention on the prevention of dementia in community-dwelling
older persons. Community-dwelling older people (aged 70–78
years) registered with a participating general practice were invited
to participate in the trial (figure e-1, http://links.lww.com/
WNL/A11). Exclusion criteria were dementia and disorders
likely to hinder successful long-term follow-up (e.g., terminal
illness, alcoholism). Recruitment was from June 7, 2006, until
March 12, 2009. Follow-up time ranged from 6 years for par-
ticipants randomized in 2009 up to 8 years for those randomized
in 2006–2007. Participants were assessed at baseline and during

2-yearly follow-up assessments. At these visits, data were collected
on medical history, medication use, cardiovascular risk factors,
cognitive status (Mini-Mental State Examination [MMSE]),
depression (15-item Geriatric Depression Scale [GDS-15]), and
disability (AMC Linear Disability Scale). The final assess-
ment was conducted on March 4, 2015. The study was
approved by the medical ethics committee of the Academic
Medical Center, Amsterdam, Netherlands. Participants gave
written informed consent before their baseline visit.

Symptoms of apathy and depression
Symptoms of apathy and depression at baseline were defined
corresponding to previous studies.9,10,12,13 Symptoms were
measured using the GDS-15. Apathy symptoms were oper-
ationalized as the 3 apathy items on the GDS-15 (GDS-3A),
validated previously.14 These items are (1) “Have you dropped
many of your activities and interests?” (2) “Do you prefer to stay
at home, rather than going out and doing new things?” (3) “Do
you feel full of energy?” (reverse-coded). Depressive symptoms
were operationalized as the remaining 12 items on the GDS-15
(GDS-12D). Isolated apathy symptoms were operationalized as
the GDS-3A score in participants with a score ≤1 on the GDS-
12D and isolated depressive symptoms as the GDS-12D score
in participants with a score ≤1 on theGDS-3A. Participants with
>1 missing item on the GDS-3A or >2 items missing on the
GDS-12D were excluded from all analyses.

Dementia and cognitive decline
Dementia was defined as a clinical diagnosis according to
DSM-IV criteria, confirmed by 2 members of an independent,
blinded outcome adjudication committee based on all
available clinical information. Diagnoses of dementia were
re-evaluated after 1 year of additional follow-up to avoid false-
positive diagnoses. For participants who dropped out of the
study, the dementia status was retrieved by a research nurse
from electronic health records or contact with the general
practitioner at the end of the study, and presented to the
blinded outcome adjudication. The dementia diagnostic
process is described in more detail elsewhere.11 As secondary
endpoint, cognitive decline was operationalized as the change
in MMSE score during the study compared to baseline.

Statistical analyses
Apathy symptoms, isolated apathy symptoms, depressive
symptoms, and isolated depressive symptoms at baseline were
assessed separately as continuous predictors. Participants with
missing data were left out of the analyses. Only baseline
symptoms were considered for the main analyses to ensure
incident dementia was studied in individuals in whom dementia
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was excluded, and to avoid bias caused by selective drop-out of
participants with apathy/depression. Since no relation was
expected between baseline symptoms and subsequent random
treatment allocation, the intervention and control group were
analyzed as a single cohort. A sensitivity analysis adjusting for
the intervention was performed to evaluate confounding by
treatment allocation. Hazard ratios (HRs) for dementia were
calculated using proportional hazard Cox regression. Model 1
adjusted for baseline age and sex; model 2 additionally adjusted
for baseline history of cardiovascular disease, history of stroke/
TIA, disability, andMMSE score. The rationale for model 2 was
to evaluate whether apathy and depressive symptoms add
value to other determinants commonly evaluated in clinical
practice for the prediction of dementia. As secondary out-
come, we assessed change in MMSE score during the study
compared to baseline, using a repeated measurements mixed
model adjusted for time to measurement and baseline
MMSE score. We explored all covariates for possible inter-
actions with apathy/depressive symptoms in their relation to
dementia. To assess the effect of the competing risk of death,
we repeated the Cox proportional hazard analyses with
mortality and the combined endpoint of dementia or mor-
tality as outcomes. To assess whether there was a dose–effect
relationship for the GDS-3A, we assessed HR per step in-
crease on the GDS-3A.

We performed several exploratory analyses: (1) to assess
whether apathy/depressive symptoms are associated with
dementia hazard in participants with normal to high MMSE
scores, we performed analyses in subgroups based on the
median baseline MMSE score ≥28 and <28; (2) to assess
whether apathy/depressive symptoms are associated with
short-term rather than long-term development of dementia,
as reported for depressive symptoms,15–17 we evaluated HRs
across tertiles of time to dementia and visually examined
whether the dementia survival curves for participants with and
without symptoms diverged consistently over time; (3) to
analyze whether symptom stability influenced their relation
with dementia, we divided participants into 5 categories based
on the change in number of symptoms between visits 1 and 2:
increase (>1 higher), decrease (>1 lower), and if not in one of
those: stable low (mean <1), stable moderate (mean 1
through <2), and stable high (mean ≥2); (4) since the relation
between the GDS-12D and incident dementia may be
strongly influenced by a single question (GDS-15 number 10)
directly referring to subjective memory complaints—“Do you
feel you have more problems with your memory than most
people?”—and according to a meta-analysis of the factor
structure of the GDS-15 this question may also be considered
part of the apathy construct,18 we performed a sensitivity
analysis with this question removed from the GDS-12D. In
these analyses, we defined isolated apathy as apathy in par-
ticipants with ≤1 symptom on the remaining 11 items on the
GDS-12D.

Results
Characteristics of the study population are reported in table 1.
Of the 3,526 participants, 27 (0.7%) were excluded due to
missing apathy or depression scores (figure e-1, http://links.
lww.com/WNL/A11). These did not differ from those in-
cluded with regard to baseline age, MMSE score, or pro-
portion developing dementia. At baseline, 693 participants
(19.8%) had ≥2 apathy symptoms, 656 (18.7%) ≥2 de-
pression symptoms, and 322 (9.2%) concurrently ≥2 apathy
and ≥2 depression symptoms. Follow-up regarding dementia
was complete for 3,427/3,499 (98%) participants: 232/3,427
(6.8%) were diagnosed with dementia, a median of 60 months
after baseline (interquartile range [IQR] 39–75). Dementia
incidence per GDS-3A score and GDS-12D score are illus-
trated in figure e-2, http://links.lww.com/WNL/A11. In to-
tal, 577/3,492 (16.5%) participants died during follow-up
after a median of 54 months (IQR 32–69).

Results of the main analyses are listed in table 2. Adjusted for
age and sex, both apathy symptoms (HR per symptom 1.23,
95% CI 1.08–1.40; p = 0.002) and depressive symptoms (HR
1.11, 95% CI 1.04–1.19; p = 0.002) were associated with an
increased risk of dementia. Associations were similar for iso-
lated apathy (HR 1.20, 95% CI 1.01–1.43; p = 0.036) and
depressive symptoms (HR 1.15, 95%CI 1.02–1.30; p = 0.018).
After additional adjustment for disability, MMSE score, history
of cardiovascular disease (CVD), and history of stroke, only
apathy (HR 1.21, 95% CI 1.06–1.40; p = 0.007) and isolated
apathy symptoms (HR 1.20, 95% CI 1.00–1.45; p = 0.046)
were associated with an increased risk of dementia. There was
an interaction between isolated apathy symptoms and a history
of stroke (HR 1.58, 95% CI 1.01–2.49; p = 0.046), suggesting
a stronger association with dementia in this participant group,
but this was not significant after Bonferroni correction for the
number of tested interactions. Adjusted for age and sex, apathy,
isolated apathy, depressive, and isolated depressive symptoms
were all associated with decline inMMSE score (β range −0.11
to −0.15, all p values <0.001) (table 3). Additional adjustment
for baseline disability, history of CVD, and history of stroke
slightly attenuated these results. There was no significant time
by predictor interaction in any of the models.

Sensitivity analyses with additional adjustment for treatment
allocation did not meaningfully alter results. In analyses re-
garding the competing risk of death (tables e-1 and e-2,
http://links.lww.com/WNL/A12), all 4 predictors were as-
sociated with a higher risk of death in all models (HR range
1.10 to 1.34, p value range p ≤ 0.001 to p = 0.002). Tables e-3
through e-6 list results according to the number of apathy
symptoms. There was no clear dose–response relationship
between the number of apathy symptoms and dementia
risk. Decline in MMSE score during the study did increase
with more apathy symptoms. There was also a cumulative
relation between the number of apathy symptoms and mor-
tality (figure 1). Results were generally similar for isolated
apathy.
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Results in groups with baseline MMSE score ≥28 or <28 are
listed in tables e-7 and e-8 (http://links.lww.com/WNL/
A12). Compared to our main results, associations with de-
mentia were less strong in the group with an MMSE score
<28, and not significant. In participants with an MMSE score

≥28, adjusted for age and sex, apathy symptoms (HR 1.26,
95% CI 1.04–1.51; p = 0.016) and isolated apathy symptoms
(HR 1.27, 95% CI 1.01–1.61; p = 0.041) were associated with
incident dementia. These associations were slightly attenu-
ated in model 2, leaving none significant. Results for the

Table 1 Population characteristics of the whole population and in apathy and depression subgroups

Total
≥2 Apathy
symptoms

≥2 Depressive
symptoms

≥2 Apathy symptoms,
<2 depressive symptoms

≥2 Depressive symptoms,
<2 apathy symptoms

Total n (%) 3,499 693 (19.8) 656 (18.7) 371 334

Age, y, mean ± SD 74.3 ± 2.5 74.8 ± 2.4 74.5 ± 2.4 74.9 ± 2.5 74.4 ± 2.4

Female sex, n (%) 1,899/3,499 (54.3) 415/693 (59.9) 403/656 (61.4) 212/371 (57.1) 200/334 (59.9)

ALDS score, mean ±
SD

87 ± 5.1 83.7 ± 8 84 ± 8.5 85 ± 5.3 86 ± 6.1

MMSE score 28 (27–29) 28 (27–29) 28 (27–29) 28 (27–29) 28 (27–29)

History of CVD, n (%) 1,033/3,476 (29.7) 259/688 (37.6) 235/653 (36) 137/369 (37.1) 113/334 (33.8)

History of stroke/TIA,
n (%)

345/3,453 (10) 121/680 (17.8) 117/647 (18.1) 56/363 (15.1) 52/330 (15.8)

GDS-15 score 1 (0–2) 4 (3–6) 4 (3–6) 3 (2–3) 3 (2–4)

GDS-15 score >4, n (%) 326/3,499 (9.3) 261/693 (37.7) 326/656 (49.7) 0/371 (0.0) 65/334 (19.5)

Apathy symptoms
(GDS-3A)

0 (0–1) 2 (2–3) 1 (1–2) 2 (2–2) 1 (0–1)

>1 Apathy symptom,
n (%)

693/3,499 (19.8) 693/693 (100) 322/656 (49.1) 371/371 (100) 0/334 (0.0)

Depression
symptoms (GDS-12D)

0 (0–1) 1 (0–3) 3 (2–4) 0 (0–1) 2 (2–3)

>1 Depression
symptom, n (%)

656/3,499 (18.7) 322/693 (46.5) 656/656 (100) 0/371 (0.0) 334/334 (100)

Dementia incidence
rate (per 1,000
person-years)

10.7 13.7 14.5 12.1 10.7

Abbreviations: ALDS = AMC linear disability scale (higher scores represent higher capability of disability); CVD = cardiovascular disease, including myocardial
infarction, angina pectoris, and peripheral arterial disease; GDS-12D = 12 items of the 15-itemGeriatric Depression Scale relating to depression; GDS-15 = 15-
item Geriatric Depression Scale; GDS-3A = 3 items of the 15-item Geriatric Depression Scale relating to apathy; MMSE = Mini-Mental State Examination.
Apathy symptoms defined as >1 symptom on the 3 GDS-3A; depressive symptoms defined as >1 symptom on the GDS-12D; isolated apathy symptoms:
symptoms of apathy without symptoms of depression; isolated depressive symptoms: symptoms of depression without symptoms of apathy.

Table 2 Association between predictors at baseline and incident dementia

Unadjusted Model 1 Model 2

Event/total HR 95% CI p Value Event/total HR 95% CI p Value Event/total HR 95% CI p Value

Apathy 232/3,425 1.28 1.12–1.45 <0.001 232/3,425 1.23 1.08–1.40 0.002 224/3,343 1.21 1.06–1.40 0.007

Isolated apathy 175/2,786 1.26 1.06–1.49 0.010 175/2,786 1.20 1.01–1.43 0.036 170/2,718 1.20 1.00–1.45 0.046

Depression 232/3,425 1.12 1.05–1.19 0.001 232/3,425 1.11 1.04–1.19 0.002 224/3,343 1.07 0.99–1.15 0.102

Isolated depression 176/2,737 1.16 1.03–1.31 0.015 176/2,737 1.15 1.02–1.30 0.018 170/2,678 1.08 0.95–1.22 0.268

Abbreviations: CI = confidence interval; HR = hazard ratio.
Model 1: crude; model 2: adjusted for age and sex; model 3: additionally adjusted for disability (AMC linear disability scale), MMSE score, history of
cardiovascular disease, and history of stroke. Symptomsmeasured using the 15-item Geriatric Depression Scale (GDS-15). Apathy symptoms: score on the 3
apathy items on the GDS-15 (GDS-3A); depressive symptoms: score on the remaining 12 items on the GDS-15 (GDS-12D); isolated apathy: GDS-3A score in
participants with a score ≤1 on the GDS-12D; isolated depressive symptoms: GDS-12D score in participants with a score ≤1 on the GDS-3A.
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analyses divided according to tertiles of time to dementia are
listed in table e-9 (http://links.lww.com/WNL/A12). The
associations seem to be strongest for all predictors for incident
dementia <3.89 years, compared to dementia between 3.89
and 5.77 years and >5.77 years after baseline. However, the
divergence between dementia survival curves for participants
with and without apathy symptoms at baseline was constant
over time (figure 2). Similarly, the survival curves for de-
pressive symptoms did not show any clear changes in the
association between depressive symptoms and dementia over
time. Longitudinal results regarding the change in apathy/
depressive symptoms from visits 1 to 2 are listed in tables e-10
and e-12. Participants in the decreasing number of symptoms
category had lower HRs compared to those in the increasing,
stable moderate, and stable high categories, but group sizes
were small. Results for the sensitivity analysis removing GDS
item 10—“Do you feel you have more problems with your
memory then most people?”—are listed in table e-10. In these
analyses, the number of depressive symptoms on the
remaining 11 items of the GDS-12D were not associated with
dementia (HR 1.06, 95% CI 0.97–1.15; p = 0.192). The re-
lation between isolated apathy and incident dementia was
slightly stronger (model 1: HR 1.22, 95% CI 1.04–1.44; p <
0.016; model 2: HR 1.22, 95% CI 1.03–1.46; p = 0.022).

Discussion
Our results suggest symptoms of apathy are associated with
incident dementia in community-dwelling older people
without cognitive impairment. This association is in-
dependent of depressive symptoms, age, sex, MMSE score,
disability, and history of CVD or stroke. Depressive symp-
toms were also associated with dementia independent of age
and sex but no longer when the symptom of subjective
memory complaints was left out. Both apathy and depressive
symptoms are independently associated with cognitive de-
cline according to the MMSE, independent of age, sex,
baseline MMSE score, disability, and history of CVD or
stroke. The associations may be stronger for short-term (<4
years) compared to long-term dementia incidence and at-
tenuated in patients with remitting symptoms.

The association of depressive symptoms in older people with
cognitive decline and dementia has been reported
previously.19–22 However, these studies did not differentiate
among apathy, subjective memory complaints, and other
depressive symptoms. The association of apathy with cogni-
tive decline has not been described previously in unselected
community-dwelling older people but corresponds to findings
in mild cognitive impairment and other neurologic
disease.4,5,23,24 Furthermore, a recent study reported that
a symptom cluster labeled “cognitive/motivational symp-
toms,” which included symptoms of apathy, predicted in-
cident dementia over 3 years in elderly without depression.6

Findings in patients with mild cognitive impairment that ap-
athy is associated with future cognitive decline while de-
pression is not4,5 were not corroborated by our study,Ta
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although the association with incident dementia was stronger
for apathy symptoms, and for depressive symptoms seemed
largely dependent on the symptom of memory complaints.
This last finding was unexpected and could suggest that
dysphoric symptoms of depression are not related to future
cognitive decline while symptoms of apathy are. However,
given the exploratory nature of this finding and the limited
scope of the GDS-15, our study does not provide enough
evidence to warrant this conclusion and requires affirmation
by future studies. The absence of a dose–response

relationship between apathy symptoms and dementia risk is
contrary to reports regarding incident cardiovascular dis-
ease.12 This absence may be related to the strong dose–
response relation between the number of apathy symptoms
and the competing risk of death. In participants with high
apathy scores, mortality may occur before dementia can de-
velop. Our findings suggesting that apathy and depressive
symptoms are more related to development of dementia in
the short term rather than the long term agree with previous
reports on depressive symptoms and dementia.15–17 They

Figure 1 Comparison for effect sizes for 1, 2, or 3 apathy symptoms compared to 0 symptoms

Depicted are hazard ratios and p values for (A) dementia and (C) mortality, and (B) adjusted mean decline in Mini-Mental State Examination (MMSE) score
(higher value equals greater decline) during the study, for 1, 2, and 3 apathy symptoms compared to 0 symptoms, adjusted for age and sex. Symptoms
measured using the 15-itemGeriatric Depression Scale (GDS-15). Apathy symptom categories are based on 0, 1, 2, or 3 symptoms on the 3 apathy items of the
GDS-15; as comparison, depressive symptoms are based on 0, 1, 2, or ≥3 symptoms on the remaining 12 items of the GDS-15.

Figure 2 Proportion of participants in study without dementia over time for participants with and without apathy
symptoms

Survival plot for dementia for participants with
and without apathy symptoms, adjusted for age,
sex, disability, Mini-Mental State Examination
score, history of cardiovascular disease, and
history of stroke/TIA. Participants who were de-
ceased or finished the study are censored at the
time of death or final assessment. The curve is
shaded from the 90th percentile of days since
baseline (2,829 days). Hazard ratio (95% confi-
dence interval) across tertiles of follow-up time:
<1,421 days: 1.32 (1.04–1.68); 1,421–2,107 days:
1.10 (0.86–1.41); >2,107 days: 1.30 (1.01–1.67).
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could indicate that apathy and depressive symptoms are an
early marker of dementia, rather than a true risk factor.
However, we found no clear decline of HRs across tertiles of
time to dementia, and the divergence between the dementia
survival curves seemed relatively constant. Our results
therefore remain inconclusive. The finding that patients with
decreasing symptom scores have a lower risk of dementia is
concordant with previous results in depression.21 These
findings may however be affected by small group numbers and
requires more in-depth analyses in larger studies to allow for
any conclusions. Due to the risk of selective drop-out, the
effect sizes in these analyses cannot be compared directly to
those of the main analyses.

This study has some limitations. Individuals deemed unlikely
to be able to complete 6 years of follow-up due to a medical
condition were excluded from participating. This may have
affected the distribution of apathy and depressive symptoms
in our cohort and influenced their associations with dementia
incidence. Results regarding the dose–response relation be-
tween apathy symptoms and dementia should be interpreted
with caution due to the relatively small number of dementia
cases and participants endorsing all apathy symptoms, espe-
cially for isolated apathy. The narrow age window at baseline
(70–78 years) may have left us unable to detect any inter-
actions between apathy/depressive symptoms and age in their
relation with dementia. Selective drop-out may have influ-
enced the reliability of our analyses regarding decline in
MMSE score, since MMSE scores were unavailable from the
time participants discontinued the study. However, our main
analysis with all-cause dementia as outcome was not ham-
pered by selective drop-out, with 98% complete follow-up for
this outcome. Finally, it is important to stress that the de-
pressive symptoms referred to in this article do not include
apathy symptoms and therefore do not represent the overall
construct of depression as it is currently diagnosed, which
includes symptoms of apathy.

In our study, community-dwelling older people without man-
ifest cognitive impairment endorsing all GDS-3A apathy
symptoms had approximately double the hazard of dementia
compared to those endorsing none, independent of age, dis-
ability, andMMSE score. Subgroup analyses imply the hazard is
higher in patients with normal to high MMSE scores (>27
points). The more than twofold increase in mortality risk fur-
ther illustrates the clinical relevance of apathy symptoms in
these persons. Our population-based sample, its similarity to
national (cohort) data,25 and the completeness of follow-up on
all-cause dementia (98.0%) and mortality (99.8%) suggest our
results are generalizable. The factor structure of the GDS-15
and the likelihood of individuals endorsing these symptoms
may vary across cultures and translations.18 Our findings re-
quire validation and further exploration, preferably in datasets
with more dementia cases, longer follow-up, detailed apathy
and depression assessment, and broader age range. The
mechanism relating apathy to dementia is unknown. Con-
ceivably, apathy is a behavioral manifestation of subclinical

cerebral atherosclerosis, cerebrovascular brain damage (e.g.,
small vessel disease), or other pathology associated with cog-
nitive decline and dementia.7,26 This could be assessed in large-
scale longitudinal studies involving brain MRI.

This study contributes to the accumulating evidence stressing
the relevance of recognizing apathy in the general older pop-
ulation, regardless of concurrent depressive symptoms.7,10,12,26,27

Given their independent association with incident dementia and
mortality, clinicians should be watchful of apathy symptoms,
although their possibly limited specificity must be considered
when evaluating future risk of dementia. Distinguishing apathy
from depression is important. Although depression is a relatively
well-known risk factor for health deterioration in old age, persons
with apathy symptoms without dysphoric symptoms may easily
be overlooked, especially since they may tend to withdraw from
care. Since depressive symptoms other than memory complaints
did not seem to be related to dementia risk, apathy symptoms
may be better suited to alert general practitioners to vulnerable
persons who could benefit from a more active caregiving ap-
proach. If replicated, the differential associations for apathy and
depressive symptoms suggest that studies regarding the relation
between depression and dementia must distinguish the 2 to
allow comprehensive interpretation. In research, our findings
suggest apathy symptoms may be prodromal to dementia and
may be useful to consider when trying to identify persons at
increased risk.
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Study question
Are apathy and depressive symptoms independently associated
with incident dementia in community-dwelling elderly people?

Summary answer
Apathy and depressive symptoms are independently associated
with incident dementia in community-dwelling elderly people.

What is known and what this paper adds
Apathy is associated with depressive symptoms, which are in
turn associated with incident dementia. This study provides
evidence that apathy itself is independently associated with
dementia.

Participants and setting
This study involved 3,427 community-dwelling Dutch older
persons (age 70–78 years) whowere recruited between June 7,
2006, and March 12, 2009, for the PreDIVA trial.

Design, size, and duration
All participants underwent baseline assessments and follow-up
assessments at 2-year intervals for 6–8 years. These assessments
included measurements of apathy and depressive symptoms
via the 15-item Geriatric Depression Scale (GDS-15).

Primary outcomes
Dementia diagnoses were based on the criteria in the Di-
agnostic and Statistical Manual of Mental Disorders, Fourth
Edition. These diagnoses were confirmed by a blinded adju-
dication committee and re-evaluated at 1-year follow-up
timepoints to avoid false-positives.

Main results and the role of chance
Over the study period, 232 (6.8%) participants were diagnosed
with dementia. Age- and sex-adjusted proportional hazard Cox
regression models showed that apathy (hazard ratio [HR] per
symptom 1.23, 95% CI 1.08–1.40; p = 0.002) and depressive
symptoms (HR 1.11, 95% CI 1.04–1.19; p = 0.002) were
associated with dementia. Similar results were obtained in
analyses of apathy in persons without depressive symptoms
(HR 1.20, 95% CI 1.01–1.43; p = 0.036) and depressive
symptoms in persons without apathy (HR 1.15, 95% CI
1.02–1.30; p = 0.018).

When memory symptoms were not included as depressive
symptoms, depressive symptoms did not predict dementia.

Bias, confounding, and other reasons
for caution
The GDS-15 has a limited scope. Relatively few partic-
ipants were diagnosed with dementia. The participants’
narrow age range may have hindered analyses of how apathy
and depressive symptoms interactedwith age in their effects on
dementia. The study’s definition of depressive symptoms ex-
cluded apathy symptoms, but apathy symptoms are currently
considered part of the depression construct.

When memory symptoms were not included as depressive
symptom, depressive symptoms did not predict dementia.

Generalizability to other populations
This study excluded individuals deemed unlikely to complete 6
years of follow-up because of a comorbid medical condition, so
the results may not be generalizable to such individuals.
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