NORO
PSIKIYATRI
ARSIV

ARCHIVES OF NEUROPSYCHIATRY

RESEARCH ARTICLE

Arch Neuropsychiatry 2020;57:120-125
https://doi.org/10.29399/npa.22964

Investigation of Factors Affecting Apathy in Three Major Types of Dementia

Merve Aliye AKYOL'2®, Ozlem KUCUKGUCLU'®, Goérsev YENER3*

"Faculty of Nursing, Dokuz Eylul University, lzmir, Turkey

’Internal Medicine Nursing Doctorate Programme, Institute of Health Sciences, Dokuz Eylul University, Izmir, Turkey

*Department of Neurology, Dokuz Eylul University School of Medicine, izmir, Turkey

# Brain Dynamics Multidisciplinary Research Center, Dokuz Eylil University, Izmir, Turkey

ABSTRACT

Introducion: Apathy is an important factor in the clinical management of
dementia, as it has been associated with poor disease outcome, reduced
daily functioning and caregiver distress. Considering apathy as a problem
that needs to be managed and knowing the factors affecting apathy will
enable appropriate initiatives to be planned. This study was conducted
to compare apathy across three types of dementia and determine the
factors affecting apathy for each of the three types of dementia.

Methods: The sample consisted of 46 patients with Alzheimer's disease
(AD), 31 patients with frontotemporal dementia (FTD) and 29 patients with
vascular dementia (VaD). Apathy was assessed using the Neuropsychiatric
Inventory-apathy subscale (NPI), dementia severity was assessed using
the Clinical Dementia Rating Scale (CDR), cognitive status was assessed
using the Mini Mental Status Examination (MMSE) functional ability was
measured with the Katz Index of Independence in Activities of Daily Living
(ADL) and the Lawton-Brody Instrumental Activities of Daily Living (IADL).
This is a descriptive and cross-sectional study.

Results: Significant differences were found between the apathy score of
three types of dementia. Cognitive impairment correlated significantly
with the apathy score in AD and VaD. Functionality scores and severity
of dementia showed a significant correlation with apathy in each group.
No statistically significant relationship was detected between age,
gender and apathy. Multiple regression analyses show that apathy scores
correlated with IADL in patients with AD.

Conclusion: This study demonstrated that apathy is very common
symptom in patients with FTD as well as patients with AD and VaD.
Health professionals need to be aware of recognize apathy. Patients
should be assessed for apathy regardless of dementia types, age and
gender.
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INTRODUCTION

Neuropsychiatric symptoms are experienced over the course of the
disease by people with dementia. In this regard, acquiring insight into
neuropsychiatric symptoms is important for dealing with patients
with dementia. Apathy is common neuropsychiatric symptoms and
is defined as a decline in goal-directed behavior, decreased emotional
response and lack of motivation (1). The frequency and severity of
apathy differ according to types of dementia. The prevalence of apathy in
frontotemporal dementia (FTD) ranges from 62 to 100% (2-3) from 24.0
to 95.5% in Alzheimer's disease (AD) (1-6) and from 30.9 to 65.40% in
vascular dementia (VaD) (6-8).

In addition to its high prevalence, apathetic behavior is an important
factor in the clinical management of dementia. The clinical significance
of apathy arises from the fact that it causes a faster deterioration of
cognitive and functional abilities and this creates much more work for the
caregivers (9). In the literature, there are studies reporting that, it has been
associated with poor disease outcome, reduced daily functioning, social
isolation, caregiver distress and burden (10-12). One of the major findings

of Moretti et al.(13) was that apathy is badly tolerated and experienced
by caregivers as a dramatic even and as even worse than memory loss or
verbal defect. People with apathy are able to perform basic activities of
daily living less than their cognitive status allow (13). Therefore, it affects
the quality of life both the patients and their caregivers, as evidenced
by its association with an increased likelihood of institutionalization (14).
However, apathy is a neglected symptom, and in some communities is not
considered as a symptom at all, but rather as an indolent or idle attitude.
Sometimes it is not considered an inevitable consequence of the disease,
and causes the patients to be labeled as “stable/lazy” by both formal and
informal caregivers. Because of this, some families giving care do not
take patients who are family members to doctors as early as they should
(15). Considering apathy as a problem that needs to be managed and
knowing the factors affecting apathy will enable appropriate initiatives
to be planned. A better understanding of the associated risk factors is
necessary for the development of appropriate interventions for apathy
(16). For better understanding about factor affecting apathy according
to dementia types more studies are needed. Few studies in the literature
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have compared factors affecting apathy in AD, FTD and VabD. The aim of
this study was to compare apathy across three types of dementia, which
are commonest dementia types and determine the factors affecting
apathy for each of the three types of dementia.

METHODS

Design and sample

A comparative descriptive study design was used. The sample selection
was carried out using nonprobability convenience sampling. Participants
were 46 with AD, 31 with FTD and 29 with VaD, a total of 106 people
with dementia who attended the outpatient neurology department
between January and June 2016. Three subtypes of FTD; behavioral
variant FTD (bvFTD; n=17), semantic variant of primary progressive
aphasia (n=8), non-fluent variants of primary progressive aphasia (n=6)
and two subtypes of VaD; subcortical VaD (n=21), cortical VaD (n=8) were
included in the sample. We used DSM-1V for the dementia diagnosis, the
National Institute of Neurological and Communicative Disorders and
Stroke-Alzheimer's Disease and Related Disorders Association (NINCDS-
ARDRA) criteria for diagnosing AD, National Institute of Neurological
Disorders and Stroke-Association International pour la Recherche et
I'Enseignement en Neurosciences (NINDS-AIREN) criteria for diagnosing
VaD, and Rascovsky et als criteria for FTD. Participants with 4 and
more than points on the NPI apathy subscale considered as apathetic.
Subjects were excluded if they had been using antipsychotics during the
one month prior to assessment and if there was no primary caregiver.
In addition, those with more than 18 points on the Cornell Scale for
Depression in Dementia (CSDD), a score which indicates a definite major
depressive episode, were also excluded.

Dementia groups were compared in terms of factors that may affect
the apathy score. Groups were similar in terms of education (p=0.14),
marital status (p=0.40) and mini mental state examination scores (MMSE)
(p=0.20). Comparison of the the neuropsychiatric inventory (NPI) scores
of the three groups revealed that there were no statistically significant
differences between groups (p=0.07). The age of the patients (p=0.01),
gender (p=0.01), clinical dementia rating (CDR) (p=0.00), duration of
illness (p=0.00) and Katz Index of Independence in Activities of Daily
Living (ADL)/Lawton-Brody Instrumental Activities of Daily Living (IADL)
(p=0.02, p=0.04) scores were not similar in each group. ANOVAs co-varied
for age, stage of dementia, duration of illness and functional scores were
performed to compare apathy scores in each dementia group.

Data collection and ethical consideration

This study was conducted in the outpatient neurology department of
Dokuz Eylul University Hospital. The cognitive function (MMSE) and
stage of dementia (CDR) evaluated by a neurologist researcher (GY).
Functional tests (ADL and IADL) and neuropsychiatric test evaluated by
a nurse researcher (MAA). For CDR, ADL, IADL and NPI interviewed
with primary caregivers. The primary caregivers were a family member
(spouse, sister, brother, daughter, son) of the patients. The study
was consonant with the World Medical Association Declaration of
Helsinki. Additionally, it was approved by the Ethical Committee for the
Noninvasive Research Ethics Board of Dokuz Eylul University (Ethical
Consideration Number: 2016/02-34). Participants were informed about
the study and if they agreed to take part in the study, their written
permission was received.

Instruments

A demographic Characteristics Questionnaire was administered. Apathy
was assessed using the Neuropsychiatric Inventory-apathy subscale (NPI-
apathy subscale) which is commonly used instruments in research on
apathy in dementia (17, 18). NPI apathy subscale scores range from 0
to 12. Higher scores indicate more severe apathy and a cut-off score of
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4.0. The frequency and severity of 12 specific behavioral and psychiatric
symptoms of dementia are rated on the NPI. The total scores of the NPI
range from 0 to 144, with higher scores indicates greater behavioral
symptoms.

Dementia severity was assessed using the CDR. It rates according to
the degree of cognitive loss. CDR 0 means that no dementia, 0.5 mild
cognitive impairment, 1 mild dementia, 2 moderate dementia, 3 severe
dementia. In this study we excluded CDR-0.5 which mostly indicates
mild cognitive impairment (19). Cognitive status was assessed using
the MMSE (range 0-30) in which a higher score shows better cognitive
functioning. Functional ability was measured with ADL. Daily living
activities are fundamentals for self-care and independence. The scores
of the ADL range from 6-18. A score of 13-18 indicates full function,
7-12 indicates moderate impairment and 6 indicates severe functional
impairment. IADL are activities essential for independent living. The
scores of the IADL range from 8-24. A score of 17-24 indicates full
function, 9-16 indicates moderate impairment and 8 indicates severe
functional impairment.

Statistical analysis

Nonparametric statistics were used for discrete variables. The Statistical
Package for the Social Sciences version 22.0 (SPSS Armonk, NY: IBM
Corp) was carried out for statistical analysis. A value of p<0.05 (95%
confidence interval) was considered statistically significant. The mean
age of the patients, years of education, duration of illness, MMSE, NPI,
ADL and IADL mean scores by groups were analyzed using the Kruskal-
Wallis test. Patients’ marital status, gender and CDR in the groups were
analyzed by a chi-square test (Table 1). Analysis of covariance was used to
control the confounding factors (age, duration of illness, ADL, IADL, CDR).
Multivariate logistic regression analysis was used to assess which factors
predict apathy in different types of dementia. Independent variables
removed from the model by VIF were higher than 10 and tolerance was
less than 0.20. The significance level was accepted as 0.05.

RESULTS

Occurrence and apathy score

In the present study, the occurrence rate of apathy was 66.7% in patients
with FTD (N=31), 55.2% in VaD (N=29) and 50.0% in AD (N=46) groups.
There were no significant differences among the groups (x?=2.446,
p=0.29). The average scores for apathy were, respectively, 6.227+0.809,
6.197+0.787 and 4.136£0.613. The scores for apathy in FTD and VaD were
found to be significantly higher than for those in the patients with AD,
controlling for disease severity as shown by the CDR score, age, duration
of illness and functioning levels (F=3.191, p=0.04).

Relationships of demographic and clinical characteristics to
apathy scores within groups

The correlation of demographic and clinical characteristics and apathy
score within each group are shown in Table 2. The MMSE scores
correlated significantly with the apathy score in AD (r=-0.410) and VaD
(r=-0.537) groups (p=0.00). There were no significant correlation between
the apathy score and MMSE score in FTD. Additionally, CDR, ADL, IADL
scores correlated significantly with the apathy score between the three
groups (Table 2).

Multivariate logistic analysis

The correlation analysis was done between demographic and clinical
variables and apathy and significant variables were included in the model.
Analysis indicated that MMSE, CDR, ADL, IADL predicted a significant
apathy score in the groups. For AD, R=0.688, R?=0.474, F=9.222, p=0.000.
These variables explained 47.4% of total variance of apathy score. A
specific variable contributing to apathy score was IADL (8=-0.491). For
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Table 1. Demographic and clinical characteristics of patients
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AD X * SD (N=46) FTD X + SD (N=31) VaD X * SD (N=29) x2 kw p
Age 73.83£10.28 68.13+£9.52 74.17+10.49 7.912 0.01*
Education 7.72+4.85 9.55+4.43 7.69+4.40 3.905 0.14
Duration of diagnosis 4.13+2.81 5.41+£2.74 3.31+£2.81 10.537 0.00*
MMSE 16.17+8.60 13.03+£11.17 18.07+8.44 3.179 0.20
NPI 32.33+15.80 30.27+16.62 21.66£12.78 5.171 0.07
ADL 14.30£3.92 11.81+4.72 14.93+2.86 7.231 0.02*
IADL 13.91+5.95 11.90+5.87 14.97+5.30 6.190 0.04*
Gender % /n % /n % /n x? p
Female 56.5% /26 51.6% /16 241% /7
Male 43.5% /20 48.4% /15 75.9% /22 8361 oor
Marital Status
Married 69.6% /32 77.4% /24 82.8% /24
1.78%92 0.40
Single 30.4% /14 22.6% /7 17.2% /5
CDR
1 65.2% /30 38.7% /12 75.9% /22
2 26.1% /12 16.1% /5 20.7% /6 21.5232 0.00*
8.7% /4 45.2% /14 3.4% /1

Yates correction.
*p<0.05

MMSE, mini mental state examination; NPI, neuropsychiatric inventory; ADL, Katz index of independence in activities of daily living; IADL, Lawton-Brody instrumental activities of

daily living; CDR, clinical dementia rating scale.

Table 2. Correlation of demographic and clinical characteristics and apathy scores

AD FTD VaD
r p r P r P

Age 0.233 0.12 -0.273 0.13 0.091 0.64
Gender -0.120 0.42 -0.142 0.44 0.046 0.81
MMSE -0.410 0.00* -0.313 0.08 -0.537 0.00*
CDR 0.452 0.00* 0.461 0.00* 0.424 0.02*
ADL -0.623 0.00* -0.351 0.05* -0.482 0.00*
IADL -0.637 0.00* -0.387 0.03* -0.555 0.00*
*p<0.05

MMSE, mini mental state examination; NPI, neuropsychiatric inventory; ADL, Katz index of independence in activities of daily living; IADL, Lawton-Brody instrumental activities of

daily living; CDR, clinical dementia rating scale.

FTD, R=0.541, R?=0.292, F=2.683, p=0.049. These variables explained
29.2% of total variance of apathy score. For VaD, R=0.639, R*=0.408,
F=4.140, p=0.011. These variables explained 40.8% of total variance of the
apathy score (Table 3).

DISCUSSION

In agreement with previous studies, this study revealed that apathy
was a frequent symptom in all dementia groups, and that the apathy
score was especially high in the FTD and VaD groups. Prior studies have
generally investigated apathy without regard to the type of dementia.
Previous studies making comparisons according to dementia types have
been carried out between AD and FTD patients’ groups (1, 2) or AD and
VaD patients’ groups, (6, 20). The present study compared the apathy
profile among people with AD, FTD and VaD, and determined the factors
affecting apathy.

In the present study, the scores of apathy in FTD and VaD were shown
to be significantly higher than those in the patients with AD (F=3.167,
p=0.046). Apathy was more prevalent and severe in FTD than AD and
this in agreement with previous reports (1, 3). Higher levels of apathy
have been reported FTD (1, 3) especially bvFTD (12) than in AD. Possible
mechanisms related to a tendency for higher apathy scores in FTD could
be due to the wider pathological involvement of the orbitofrontal cortex
and medial frontal regions that are part of the attentional/motivational
network (21). In the literature, there are studies reporting that symptoms
of apathy were both more prevalent and severe in VaD (3, 22) especially
subcortical VaD (7, 8) compared with AD. It stated that apathy is a
primary consequence of subcortical VaD (23) and it may evolve rapidly
in subcortical VaD compared with AD (8). Our vascular dementia group
more consisted of subjects in subcortical vascular dementia and in the
early stages of dementia. The VaD group reflects the involvement of the
subcortical-frontal pathway, which is a hallmark of frontal-subcortical
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Table 3. Multivariate logistic regression analysis using NPI-apathy scores from FTD patients

B Std. Error Beta t p (95% ClI)
AD MMSE 0.025 0.099 0.046 0.248 0.805 -0.167-0.210
CDR 2171 1.248 0.306 1.741 0.089 0.837-5.553
ADL -0.038 0.230 -0.032 -0.167 0.869 -0.390-0.520
IADL -0.382 0.137 -0.491 -2.793 0.008* -0.604-0.058
Constant 6.114 4.050 1.570 0.139 -5.291-10.845
FTD MMSE 0.083 0.165 0.170 0.504 0.618 -0.257-0.302
CDR 2.832 2.058 0.480 1.376 0.181 -1.396-5.517
ADL 0.135 0.301 0.116 0.449 0.657 -0.487-0.554
IADL -0.386 0.234 -0.411 -1.648 0.111 -0.792-0.072
Constant 4.005 7.180 0.558 0.582 -3.996-18.950
VaD MMSE -0.052 0.130 -0.084 -0.397 0.695 -0.331-0.190
CDR 0.437 2.073 0.044 0.211 0.835 -2.879-4.291
ADL -0.514 0.410 -0.283 -1.252 0.233 -1.344-0.338
IADL -0.315 0.226 -0.322 -1.397 0.175 -0.730-0.186
Constant 17.806 7.090 2511 0.019 3.163-31.078
*p<0.05

AD (R=0.688, R?=0.474, F=9.222, p=0.000)
FTD (R=0.541, R2=0.292, F=2.683, p=0.049)
VaD (R=0.639, R?=0.408, F=4.140, p=0.011)

MMSE, mini mental state examination; NPI, neuropsychiatric inventory; ADL, Katz index of independence in activities of daily living; IADL, Lawton-Brody instrumental activities of

daily living; CDR, clinical dementia rating scale; 95% Cl, 95% confidence intervals.

circuit dysfunction in apathy, that occurs with cerebrovascular disease (7,
22). Changes mostly occur in the posterior cortical region in people with
Alzheimer’s disease. It is thought that this region does not play a primary
role in the development of symptoms such as apathy (23).

Factors affecting apathy score

The results of this study revealed that apathy was not only common in
people with dementia, but also it was correlated with loss of cognitive
ability, increasing dementia severity and the functional decline (Table 2).

Similarly to previous studies, apathy shows a negative correlation with
MMSE in AD and VaD groups. Likewise other studies have showed that
the apathy score correlates with cognitive impairment in people with AD
(11, 24) and VaD (20). However, apathy did not show a correlation with
MMSE in FTD. It has been pointed out that the relationship of cognitive
changes seen in VaD with MMSE is more similar to people with AD
than to people with FTD (3). This similarity is thought to explain why
MMSE and apathy scores were found to be correlated in both dementia
types. FTD exhibits a cognitive neuropsychiatric profile characterized by
executive dysfunction (25). It is believed that there was no correlation
because changes in FTD could not be determined by a global cognitive
measurement tool such as MMSE. Decreasing cognitive function leads
to negative outcomes for patients and caregivers. It causes deficits in
daily functioning and increasing caregiver burden (26). So that apathy
causes decrease in cognition it is important to detect early would allow
appropriate intervention.

Likewise, in other studies apathy correlates with CDR in people with AD
(11), FTD and VaD (27). Apathy increase as the disease progressed (27).
Apathy has been attributed to disruption of frontosubcortical circuits
involving the basal ganglia, thalamus, and frontal lobes regardless of
dementia type. Apathy correlates with increased neuropathological
markers and atrophy in frontal region in degenerative dementias such as
AD and FTD, and cortical lesions in the frontal region in people with VaD

(22, 28). Subcortical VaD disturbs corticosubcortical circuits with lacunar
lesions and white matter ischaemic injury. Cortical lesions in VaD likewise
commonly involve frontal regions and may disrupt corticosubcortical
circuits mediating motivational behavior (28). As dementia progresses
through stages, the severity of apathy increases due to decreased
number of neurons in these regions. Apathy is seen any stage and types
of dementia but it should be considered that it would be more prevalent
and severe as the disease progressed.

Similarly to other studies, this study reported that apathy correlates with
functional decline in AD (4, 11, 20), FTD (1, 12) and VaD (20). There is a
vicious cycle between apathy and deterioration in functionality. There are
studies showing that functional reduction is a risk factor for apathy and
that apathetic people become also less functional over time (4). Merrilees
et al. (12) found that apathy was associated with lower levels of mobility.
People with apathy are able to perform basic activities of daily living less
than their cognitive status allow (13). A specific variable contributing to
apathy score in AD was IADL (B=-0.491). IADL, which requires the use
of both cognitive and motor functions, exhibits performance in more
complex activities compared to ADL. Boyle et al. (29) found that apathy
accounted for 27% of the variance in IADL, whereas it accounted for 15%
of the variance in ADL in AD. In the Baltimore ECA study (30) as a result of
1-year follow-up of older adults, the risk of disability in IADL was initially
found to be 4.39 times greater in those who were apathetic compared to
those who were not. This risk was found to be 2.88 for ADL. Boyle and
the Baltimore ECA results support the results obtained from this study.
It was suggested that apathy decreases functionality, increases the risk
of disability. Functional disability cause caregiver distress and burden
(20). In this sight, it is important to detect early would allow appropriate
intervention.

This study found that apathy did not correlate with age and gender in
people with AD, FTD and VaD (Table 3). No studies are to be found in the
literature investigating the correlation between apathy and age in people
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with FTD and VaD. Study results examining the correlation between
apathy and age in people with AD are different. Similar to earlier studies,
our study indicates that apathy is not correlated with age in people with
AD (5). In contrast to these studies, Starkstein et al. (4) found that apathy
positively correlated with age in people with AD. Their study pointed
out that the reason why apathy progresses as the patient gets older
may be because age has a correlation with decreased social interaction.
Honda et al. (15) results support the hypothesis that apathy is involved
in social withdrawal. Since in Turkish society, most older adults live with
their families (31) social interaction continues, and it is thought that the
correlation was not found in our study due to this.

Most of the previous studies show that there is not a statistically significant
relationship between gender and apathy, and it affects males and females
equally (5, 11). It has been indicated that pathologies in the orbitofrontal
region is correlated with apathy in people with dementia (32). In a study
conducted by Ballmaier et al. (33) on people with dementia, it was found
that there was no statistically significant relationship between changes
in the orbitofrontal cortex and gender. It is thought that there was no
relation between apathy and gender since changes in apathy related to
brain regions are similar in both males and females. People with dementia
should be evaluated for apathy regardless of gender and age.

Findings of current study require confirmation from independent studies
with a larger series of subjects because of the relatively small sample of AD,
FTD and VaD patients taken into account in the present study. It is suggested
that more detailed neuropsychological tests be used and quantitative data
related to imaging should be included in future research.

CONCLUSION

This study demonstrated that apathy is common in patients with FTD as
well as patients with AD and VaD. The current study also demonstrated
that patients with FTD and VaD report more severe apathy than patients
with AD. It was determined that apathy was correlated with cognitive
impairments in the AD and VaD groups, and additionally correlated
with functional dysfunction and dementia severity across all three types
of dementia. Apathy may be seen a significant predictor of accelerated
cognitive and functional decline. Intervening to reduce apathy may
have a positive impact to patient and caregiver. Apathy should not be
overlooked especially in cultures that have inclination for elderly not to
motivate for their functional independence. Health professionals need
to be aware of recognize apathy. Patients should be assessed for apathy
regardless of dementia types, age and gender. The determination of
the occurrence of apathy and factors affecting it will contribute to the
planning of interventions to address this issue. It will be important to
conduct interventional, prospective and culturally adapted studies for
decreasing apathy in people with dementia.

Ethics Committee Approval: The study was consonant with the World Medical
Association Declaration of Helsinki. Additionally it was approved by the Ethical
Committee for the Noninvasive Research Ethics Board of Dokuz Eylul University (Ethical
Consideration Number: 2016/02-34).

Informed Consent: Participants were informed about the study and if they agreed to
take part in the study, their written permission was received.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept - OK, MAA, GY; Design - OK, MAA, GY; Supervision -
OK, MAA, GY; Resource - OK, MAA, GY; Data Collection and/ or Processing - MAA, GY;
Analysis and/or Interpretation - OK, MAA; Literature Search - OK, MAA; Writing - OK,
MAA; Critical Reviews - OK, MAA, GY.

Conflict of Interest: No conflict of interest was declared by the authors.

Financial Disclosure: The authors declared that this study has received no financial
support.

Arch Neuropsychiatry 2020;57:120-125

REFERENCES

1. Chow TW, Binns MA, Cummings JL, Lam |, Black SE, Miller BL, Freedman
M, Stuss DT, van Reekum R. Apathy symptom profile and behavioral
associations in frontotemporal dementia vs dementia of Alzheimer type.
Arch Neurol 2009;66:888-893. [CrossRef]

2. Quaranta D, Marra C, Rossi C, Gainotti G, Masullo C. Different apathy profile
in behavioral variant of frontotemporal dementia and Alzheimer’s disease: A
preliminary investigation. Cur Gerontol Geriatr Res 2012;1-8. [CrossRef]

3. Srikanth S, Nagaraja V, Ratnavalli E. Neuropsychiatric symptoms in dementia-
frequency, relationship to dementia severity and comparison in Alzheimer’s
disease, vascular dementia and frontotemporal dementia. J Neurol Sci
2005;236:43-48. [CrossRef]

4. Starkstein SE, Jorge R, Mizrahi R. A prospective longitudinal study of apathy in
Alzheimer’s disease. ] Neurol Neurosurg Psychiatry 2006;77:8-11. [CrossRef]

5. Clarke DE, van Reekum R, Simard M, Streiner DL, Conn D, Cohen T,
Freedman M. Apathy in dementia: clinical and sociodemographic correlates.
J Neuropsychiatry Clin Neurosci 2008;20:337-347. [CrossRef]

6. Hsieh CJ, Chang CC, Lin CC. Neuropsychiatric profiles of patients with
Alzheimer’s disease and vascular dementia in Taiwan. Int ] Geriatr Psychiatry
2009;24:570-577. [CrossRef]

7. Staekenborg SS, Su T, van Straaten ECW, Lane R, Scheltens P, Barkhof F,
van der Flier WM. Behavioural and psychological symptoms in vascular
dementia; differences between small- and large-vessel disease. ] Neurol
Neurosurg Psychiatry 2010;81:547-551. [CrossRef]

8. An H, Chung CS, Lee ], Kim DK, Lee JH, Kim SY, Han SH, Na DL. The
prevalence and severity of neuropsychiatric symptoms in Alzheimer's
disease and subcortical vascular dementia: the CREDOS Study. J Korean
Geriatr Psychiatry 2011;15:70-75.

9. Ferrero-Arias J, Gofii-lmizcoz M, Gonzalez-Bernal J, Lara-Ortega F, da Silva-
Gonzalez A, Diez-Lopez M. The efficacy of nonpharmacological treatment
for dementia-related apathy. Alzheimer Dis Assoc Disord 2011;25:213-219.
[CrossRef]

10.  Theleritis C, Siarkos K, Katirtzoglou E, Politis A. Pharmacological and
nonpharmacological treatment for apathy in Alzheimer disease: A
systematic review across modalities. ] Geriatr Psychiatry Neurol 2017;30:26-
49. [CrossRef]

11. Landes AM, Sperry SD, Strauss ME, Geldmacher DS. Apathy in Alzheimer’s
disease. ] Am Geriatr Soc 2001;49:1700-1707. [CrossRef|

12.  Merrilees ], Dowling GA, Hubbard E, Mastick J, Ketelle R, Miller BL.
Characterization of apathy in persons with frontotemporal dementia and
the impact on family caregivers. Alzheimer Dis Assoc Disord 2013;27:62-67.
[CrossRef]

13. Devanand DP, Brockington CD, Moody BJ, Brown RP, Mayeux R, Endicott J,
Sackeim HA. Behavioral syndromes in Alzheimer’s disease. Int Psychogeriatr
1992;4:161-184. [CrossRef]

14. Tun S-M, Murman DL, Long HL, Colenda CC, von Eye A. Predictive validity
of neuropsychiatric subgroups on nursing home placement and survival in
patients with Alzheimer disease. Am ] Geriatr Psychiatry 2007;15:314-327.
[CrossRef]

15.  Honda Y, Meguro K, Meguro M, Akanuma K. Social withdrawal of persons
with vascular dementia associated with disturbance of basic daily activities,
apathy, and impaired social judgment. Care Manag J 2013;14:108-113.
[CrossRef]

16.  Goris DE, Ansel KN, Schutte DL. Quantitative systematic review of the effects
of non-pharmacological interventions on reducing apathy in persons with
dementia. ] Adv Nurs 2016;72:2612-2628. [CrossRef|

17.  Cummings JL, Mega M, Gray K, Rosenberg-Thompson S, Carusi DA,
Gornbein J. The neuropsychiatric inventory: Comprehensive assessment of
psychopathology in dementia. Neurology 1994;44. CrossRef|

18.  Akca Kalem S, Hanagasi H, Cumming J, Gurvit H. Validation study of the
Turkish translation of the Neuropsychiatric Inventory (NPI). Proceedings
of the 21st International Conference of Alzheimer's Disease International,
Abstract Book P47. istanbul, Turkey: 2005. p.58.

19.  Hughes CP, Berg L, Danziger WL, Coben L, Martin RL. A new clinical scale for
the staging of dementia. Br J Psychiatry 1982;140:566-572. CrossRef|

20. D'Onofrio G, Sancarlo D, Panza F, Copetti M, Cascavilla L, Paris F, Seripa D,
Matera M, Solfrizzi V, Pellegrini F, Pilotto A. Neuropsychiatric symptoms and
functional status in Alzheimer’s disease and vascular dementia patients. Curr
Alzheimer Res 2012;9:759-771. [CrossRef]

21.  Zamboni G, Huey ED, Krueger F, Nichelli PF Grafman J. Apathy and
disinhibition in frontotemporal dementia: insights into their neural
correlates. Neurology 2008;71:736-742. [CrossRef]


https://doi.org/10.1001/archneurol.2009.92
https://doi.org/10.1155/2012/719250
https://doi.org/10.1016/j.jns.2005.04.014
https://doi.org/10.1136/jnnp.2005.069575
https://doi.org/10.1176/appi.neuropsych.20.3.337
https://doi.org/10.1002/gps.2156
https://doi.org/10.1136/jnnp.2009.187500
https://doi.org/10.1097/wad.0b013e3182087dbc
https://doi.org/10.1177/0891988716678684
https://doi.org/10.1046/j.1532-5415.2001.49282.x
https://doi.org/10.1097/wad.0b013e3182471c54
https://doi.org/10.1017/s104161029200125x
https://doi.org/10.1097/01.JGP.0000239263.52621.97
https://doi.org/10.1891/1521-0987.14.2.108
https://doi.org/10.1111/jan.13026
https://doi.org/10.1212/wnl.44.12.2308
https://doi.org/10.1192/bjp.140.6.566
https://doi.org/10.2174/156720512801322582
https://doi.org/10.1212/01.wnl.0000324920.96835.95

Arch Neuropsychiatry 2020;57:120-125

22.

23.

24.

25.

26.

27.

Bandyopadhyay TK, Biswas A, Roy A, Guin DB, Gangopadhyay G, Sarkhel
S, Ghoshal MK, Senapati AK. Neuropsychiatric profiles in patients with
Alzheimer’s disease and vascular dementia. Ann Indian Acad Neurol
2014;17:325-330. [CrossRef]

Moretti R, Cavressi M, Tomietto P. Gait and apathy as relevant symptoms
of subcortical vascular dementia. Am ] Alzheimers Dis Other Demen
2015;30:390-399. [CrossRef]

Zhao H, Zhao Z, Huang L, Preter M. Diagnosis and assessment of apathy
in Chinese patients with Alzheimer’s disease. ] Psychosom Res 2012;72:405-
407. [CrossRef]

Gurvit IH, Baran B. Scales in dementia and cognitive disorders. Arch
Neuropsychiatry 2007;44:58-65.

Arai Y, Kumamoto K, Washio M, Ueda T, Miura H, Kudo K. Factors related to
feelings of burden among caregivers looking after elderly in Japan under the
long-term care insurance system. Psychiatry Clin Neurosci 2004;58:396-402.
[CrossRef]

Kazui H, Yoshiyama K, Kanemoto H, Suzuki Y, Sato S, Hashimoto M, lkeda M,
Tanaka H, Matsushita M, Nishio Y, Mori E, Tanimukai S, Komori K, Yoshida T,
Shimizu H, Matsumoto T, Mori T, Kashibayashi T, Yokoyama K, Shimomura T,
Kabeshita Y, Adachi H, Tanaka T. Differences of behavioral and psychological
symptoms of dementia in disease severity in four major dementias. PLoS
ONE 2016;11:0161092. [CrossRef]

28.

29.

30.

31

32.

33.

Akyol et al. Apathy in Three Major Types of Dementia

Fuh JL, Wang S), Cummings JL. Neuropsychiatric profiles in patients with
Alzheimer’s disease and vascular dementia. ] Neurol Neurosurg Psychiatry
2005;76:1337-1341. [CrossRef]

Boyle PA, Malloy PF, Salloway S, Cahn-Weiner DA, Cohen R, Cummings
JL. Executive dysfunction and apathy predict functional impairment in
Alzheimer disease. Am ] Geriatr Psychiatry 2003;11:214-221. [CrossRef]
Clarke DE, Ko JY, Lyketsos C, Rebok GW, Eaton WW. Apathy and cognitive
and functional decline in community-dwelling older adults: results from
the Baltimore ECA longitudinal study. Int Psychogeriatr 2010;22:819-829.
[CrossRef]

Akozer M, Nuhrat C, Say S. Expectations Regarding Old Age in Turkey. Aile ve
Toplum 2011;12:103-128. Available at: https://dergipark.org.tr/download/
article-file/198255

Bruen PD, McGeown W], Shanks MF, Venneri A. Neuroanatomical correlates
of neuropsychiatric symptoms in Alzheimer’s disease. Brain 2008;131:2455-
2463. [CrossRef]

Ballmaier M, O'Brien JT, Burton EJ, Thompson PM, Rex DE, Narr KL, McKeith
IG, DelLuca H, Toga AW. Comparing gray matter loss profiles between
dementia with Lewy bodies and Alzheimer’s disease using cortical pattern
matching: diagnosis and gender effects. Neuroimage 2004;23:325-335.
[CrossRef]



https://doi.org/10.4103/0972-2327.138520
https://doi.org/10.1177/1533317514550329
https://doi.org/10.1016/j.jpsychores.2012.01.003
https://doi.org/10.1111/j.1440-1819.2004.01274.x
https://doi.org/10.1371/journal.pone.0161092
https://doi.org/10.1136/jnnp.2004.056408
https://doi.org/10.1097/00019442-200303000-00012
https://doi.org/10.1017/s1041610209991402
https://doi.org/10.1093/brain/awn151
https://doi.org/10.1016/j.neuroimage.2004.04.026

