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Abstract

Background/Aims: The aim of the following study is to compare the behavioral and psychological symptoms of dementia (BPSD) in
patients of Alzheimer disease (AD) and vascular dementia (VaD). Materials and Methods: We used National Institute of Neurological
and Communicative Disorders and Stroke-Alzheimer’s Disease and Related Disorders Association criteria for diagnosing AD and
National Institute of Neurological Disorders and Stroke-Association International pour la Recherche et 'Enseignement en Neurosciences
Criteria for diagnosing VaD. VaD cohort was further subcategorized into small vessel and large vessel disease. The severity of cognitive
impairment and the BPSD were studied by means of the Clinical Dementia Rating Scale (CDR) and the Neuropsychiatric Inventory
respectively. Results: We studied 50 AD and 50 VaD patients of whom 38 were small vessels and 12 were large vessels VaD. The severity
of dementia was comparable in both groups. The agitation/aggression, depression/dysphoria, anxiety, apathy/indifference, irritability,
aberrant motor behavior, appetite and eating behavior and night-time behaviors occurred significantly more frequently in patients with
VaD than AD. We found a weak positive correlation between the CDR score and the number of neuropsychiatric symptoms per patient in
both cohorts. Elation/euphoria, agitation/aggression was significantly more frequent in patients with large vessel in comparison to small
vessel VaD. Conclusions: BPSD are common in both types of dementia and they are more severe in VaD than AD when the groups
have similar levels of cognitive impairment.
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Introduction associated with increased caregiver burden, more rapid

progression of cognitive and functional decline and earlier
Along with cognitive decline, most patients of dementia institutionalization and mortality.
develop changes in mood, perception, thought and personality. . o
These neuropsychiatric symptoms are increasingly recognized Several studies h"{“’e fO.uIld th?t neurO}.)sychl;fltrlc symptoms
as important clinical features of the dementia syndromes are common bothin patlent§ with Alzheimer dlsea.\se (AD)and
and have been designated as “behavioral and psychological those with vascular dementia (VaD). Though VaD is the second
symptoms of dementia” (BPSD) by the International most common type of dementia world-wide, in contrast to AD
Psychogeriatric Association.!l These symptoms impact the only a couple of small studies on neuropsychiatric symptoms

. . . . . have been conducted in VaD.
quality-of-life of patients with dementia and have been

VaD can be broadly classified as small-vessel disease (lacunes,
_ white matter hyperintensities or bilateral thalamic lesions,
Quick Response Code: Website: multiple lacunar lesions in basal ganglia) or large vessel disease
www.annalsofian.org (large territorial or strategic infarcts) or combination of both
diseases. A broad variety of psychological and behavioral
symptoms have been demonstrated in both small and large
vessel VaD and in contrast to AD, apathy, depressive symptoms
and agitation/aggression have been found more common and
severe in VaD.*’! The studies examining VaD and AD have
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been hampered by methodological shortcomings. First, VaD
was mostly not the main diagnosis under study as studies
investigated a large sample of AD patients with a small
additional group of VaD patients. Furthermore, diagnostic
criteria and methods to assess presence of symptoms, are
difficult to compare due to differences in populations,
diagnostic criteria and methods to assess presence of symptoms.

Many studies from India reported a high prevalence of
BPSD in patients with dementia.l'™ These studies however,
reported higher frequencies of symptoms in patients with AD
as compared to patients with VaD.[2 Although some of them
were clinic-based studies!'*'>* others were community-based
studies.[™ In most of these studies criteria for AD and VaD was
not well-defined. Some of them have noted a strong correlation
between the severities of dementia with that of BPSDI!01114
while others found less number of symptoms in advanced
stage of dementia.l"”

In arecent study, Gupta et al., used Neuropsychiatric Inventory
(NPI) as tool to assess BPSD and showed that all patients of
VaD and 89% of patients with vascular cognitive impairment
without dementia (VCI-ND) reported some neuropsychiatric
symptoms. !

The BPSD lead to lower levels of cognitive functioning. Early
recognition and characterization of BPSD is important as their
management is feasible. The treatment of BPSD leads to the
overall functional improvement and quality-of-life of patient
with dementia.!™ Thus, knowledge about the frequencies and
severity of BPSD of common types of dementia is important
for their management.

Aim of the study

In this study, we planned to determine the frequency
of different types of neuropsychiatric and behavioral
manifestations in patients of AD and VaD and to compare
the profile of neuropsychiatric symptoms between these two
groups. We also aimed to compare the neuropsychiatric and
behavioral manifestations in patients of small-vessel VaD and
large vessel VaD.

Materials and Methods

Participants, materials and procedure

We selected patients from Neurology out-patient department
and the Cognitive Disorders Clinic of the Institute between
January 2011 and December 2012. Consecutive patients of AD
and VaD were included for the study. We excluded patients
of mixed dementia and those of mild cognitive impairment
(MCI), VCI-ND and patients having combination of small
and large vessel VaD. Each patient was clinically evaluated
with detailed history supplemented with general physical
and neurological examination and assessment of cognitive
functions as per protocol. We used the mini-mental status exam
(MMSE) for initial screening. Further, we used the Kolkata
Cognitive Test Battery"® and we also separately tested the
language, praxis performance, executive functioning, as well as
visuospatial and visuoperceptual functioning using standard
methods. Each patient was then subjected to investigations
including hematological, biochemical and radiological test

as well as tests for venereal disease research laboratory and
human immunodeficiency virus. A cranial magnetic resonance
imaging or computed tomography scan was also performed.
Some special investigations (e.g., electroencephalography,
cerebrospinal fluid analysis) were undertaken wherever
investigators thought they were necessary. The diagnosis of
dementia was made according to the Diagnostic and Statistical
Manual of mental disorders, 4™ edition criteria.l*! Severity
of dementia was assessed by clinical dementia rating scale
(CDR).I"

We used National Institute of Neurological and Communicative
Disorders and Stroke-Alzheimer’s Disease and Related
Disorders Association criteria for diagnosing AD and National
Institute of Neurological Disorders and Stroke-Association
International pour la Recherche et I’Enseignement en
Neurosciences (NINDS-AIREN) criteria for diagnosing VaD.
The VaD cohort was further subcategorized into small-vessel
and large vessel disease according to the operational definitions
for NINDS-AIREN criteria (radiological) of VaD.!'® Based on
these criteria patients were classified as having large vessel VaD
(strategic large-vessel infarct of the dominant hemisphere or
bilateral hemispheric strokes) or small vessel VaD (white matter
hyperintensities involving atleast a quarter of the white matter,
multiple lacunes or bilateral thalamic lesions). We excluded
those patients who were having both small and large vessel
disease in imaging.

Behavioral and psychological symptoms were evaluated on the
basis of the NPI'™ in the presence of a reliable caregiver. The
original NPI was translated in to Bengali by two neurologists
and a psychologist independently. These translations were
pooled together and a final version was prepared. The Bengali
version was then translated back in to English. The translation-
retranslation reliability was found to be satisfactory. The
Bengali version was then used for the study. The individual
domain scores for each of the 12 neuropsychiatric symptoms
was obtained by calculating the product of the frequency and
severity scores of each symptom. The sum of these domain
scores yielded the total NPI score for each patient.

Statistical analysis

The mean age and educational status and the mean number
of neuropsychiatric symptoms per patient, between AD
and VaD groups were compared using the unpaired t test,
whereas the gender distribution and frequency of occurrence
of individual neuropsychiatric symptoms were compared by
the Chi-square test. Correlations between the CDR score and
the number of neuropsychiatric symptoms or the NPI score
(individual domain scores and total NPI scores) were obtained
by calculating Spearman correlation coefficients. P < 0.05 was
considered to be statistically significant.

Results and Analysis

In the present study, a total of 100 patients were studied. These
patients included 50 patients with AD and 50 patients with VaD.

Demographic profile
The mean age of the entire patient group was 65.76 (standard
deviation [SD] 11.68, range: 48-81) years. Although the mean
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age of the AD patients was 71.94 (SD 6.05, range: 60-81)
years, that of VaD patients was 59.58 (SD 6.56, range: 48-79)
years. Thus, our AD cohort were older than our VaD cohort
(P < 0.05). The entire group was comprised of 69% men and
31% women [Table 1]. The AD patients included 31 men (62%)
and 19 women (38%), whereas the VaD group included 38 men
(76%) and 12 women (24%) respectively. In both the AD and
VaD groups, male patients outnumbered female patients, but
the two groups did not significantly differ in gender.

The mean years of education was 10.54 years (SD 2.95, range: 7-14)
for the AD group and 12.06 years (SD 2.53, range: 7-16) for the VaD
group indicating that the mean years of education was higher in
the VaD group in comparison to the AD group (P = 0.007).

Duration of dementia

The mean duration of dementia was 4.8 years (SD 1.44, range:
2-8) for the AD group and 2.38 years (SD 0.78, range: 1-5) for
the VaD group. The mean duration of dementia at the time of
attendance to our clinic was greater in the AD group than in
the VaD group (P =0.0001).

MMSE score in AD and VaD

The mean MMSE score was 14.54 (SD 3.10, range: 11-19) for AD
group and 15.48 (SD 2.47, range 10-20) for VaD group. The mean
MMSE scores of both groups were not different (P = 0.098).

In the AD group of patients the mean CDR score was 2.04 (SD:
0.67, range: 1-3) and in the VaD group of patients the mean CDR
score was 2.02 (SD: 0.65, range: 1-3). The mean CDR score of
both groups were not significantly different (P = 0.288).

NPI score

Overall, 96% patients displayed at least one neuropsychiatric
symptom on the NPI. The number of patients with a NPI
score >1 was 46 (92%) in the AD group and 48 (96%) in the
VaD group. Thus, neuropsychiatric manifestation is almost
universal in patients with AD and patients with VaD. The mean
number of symptoms per patient on the NPI was 6.8 (+2.15) in
the AD group and 12.78 (+3.04) in the VaD group. Thus, our
VaD cohort demonstrated more neuropsychiatric symptoms
when compared to our AD cohort (P = 0.0001).

Total distress score
Patients were analyzed regarding their total distress score.
The mean total distress scores were 1.32 (SD 0.46, range: 0-5)

for the AD group and 3.76 (SD 0.53, range: 1-10) for the VaD
group. The total distress score was significantly greater in VaD
patients than AD patients (P = 0.004).

Neuropsychiatric profile

The neuropsychiatric profile was assessed using NPI scale.
Agitation/aggression (38% in VaD vs. 18% in AD, P < 0.02),
depression/dysphoria (46 % vs. 12%, P < 0.001), anxiety (28%
vs. 8%, P =0.003), apathy/indifference (40% vs. 8%, P <0.001),
irritability (16% vs. 6%, P = 0.001), aberrant motor behavior
(28% vs. 8%, P < 0.001), appetite and eating behavior (28%
vs. 10%, P = 0.002) and night-time behaviors (40% vs. 16%,
P =0.004) occurred more frequently in VaD patients than
in AD patients. The frequency of delusions, hallucinations,
disinhibition, elation/euphoria was although observed slightly
higher in VaD patients than in AD patients, the difference was
not significant (P > 0.05). As an overall view, almost all the
neuropsychiatric symptoms were more frequent in the VaD
patients in comparison to the AD patients when the groups
demonstrated similar levels of cognitive impairment [Table 2].

We found a weak positive correlation between the CDR score
and the number of symptoms per patient (r = 0.217) in both
cohorts, suggesting increased numbers of neuropsychiatric
symptoms with increased severity of dementia.

Neuropsychiatric profile in small vessel and large
vessel VaD

After subcategorization of the VaD patients into small-vessel
(small-vessel VaD) and large vessel groups (large vessel VaD).
We analyzed and compared the demographic profile as well
as the frequency of neuropsychiatric symptoms in the two
subgroups. In our study, small-vessel disease was found to be
more frequent (76% vs. 24%) than large vessel VaD. We did
not find any significant difference in demographic parameters
between small-vessel and large vessel VaD. In our study,
neuropsychiatric profiles were found to be different in two
subgroups of VaD. Elation/euphoria (16.66% inlarge-vessel
VaD vs. 2.63% in small-vessel VaD, P = 0.01) and agitation/
aggression (41.66% vs. 15.78%, P = 0.02), were observed more
frequently in patients with large vessel VaD in comparison
to small-vessel VaD. Though there were minor differences
in frequency of other neuropsychiatric parameters between
small-vessel and large vessel VaD, these differences were not
significant (P > 0.05).

Table 1: Comparison of demographic profile between AD versus VaD and between small vessel VaD versus large

vessel VaD

Profile AD VaD P value Small vessel VaD Large vessel VaD  Pvalue
No. of patients 50 50 38 (76%) 12 (24%) 0.8
Mean age (range) 71.94 (60-81) 59.58 (48-79) 0.0001 59.73+4.6 (48-76) 59.08+4.4 (51-79) 0.9
M:F 31:19 38:12 0.666 28:10 10:2 0.08
Mean years of education 10.5442.95 (7-14)  12.06+2.53 (7-16) 0.007 12.18+4.8 (7-15) 11.08+4.6 (8-16) 0.8
Mean duration of dementia (range) ~ 4.8+1.44 (2-8) 2.38+0.78 (1-5) 0.0001 2.67+4.6 (1-5) 2.30+2.6 (1-4.5) 0.6
Mean MMSE 14.54+3.10 (11-19)  15.48+2.47 (10-20) 0.098 15.26%4.6 (10-19) 16.25+4.6 (11-20) 0.84
Mean NPI score 6.8 (£2.15) 12.78 (+3.04) 0.0001 6.68+4.6 7.16£3.8 0.7
Mean CDR score 2.04 (+0.67) 1.89 (£0.65) 0.2888 2.03 (+0.65) 2.01 (£0.66) 0.18
Total distress score (range) 1.32+0.46 (0-5) 3.76+0.53 (0-10) 0.004 3.78 3.72 0.16

AD = Alzheimer disease, VaD = Vascular dementia, MMSE = Mini-mental status exam, NPI = Neuropsychiatric inventory, CDR = Clinical dementia rating
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Table 2: Comparison of frequency of various BPSD between AD and VaD and between small vessel VaD versus large

vessel VaD

Neuropsychiatric symptoms AD group (%) VaD group (%) Pvalue Small vessel VaD % Large vessel VaD % P value
Delusion 3(6) 4 (8) NS 15.78 16.66 NS
Hallucination 5 (10) 6 (12) NS 15.78 16.66 NS
Agitation/aggression 9 (18) 19 (38) <0.001 15.78 41.66 0.02
Depression/dysphoria 6 (12) 23 (46) <0.001 44.73 41.66 NS
Anxiety 4(8) 14 (28) 0.002 39.47 41.66 NS
Elation/euphoria 2(4) 3(6) NS 2.63 16.66 0.01
Apathy/indifference 4 (8) 20 (40 0.03 31.57 25 NS
Disinhibition 4 (8) 5 (10) NS 13.16 16.66 NS
Irritability 3(6) 8 (16) 0.001 39.47 41.66 0.7
Aberrant motor behavior 4 (8) 14 (28) <0.001 26.32 25 0.8
Night-time behavior 8 (16) 20 (40) 0.004 26.32 25 0.9
Appetite and eating behavior 5(10) 14 (28) 0.002 31.57 25 0.04

AD = Alzheimer disease, VaD = Vascular dementia, NS = Not significant, BPSD = Behavioral and psychological symptoms of dementia

Discussion

The current study was performed to determine the frequency
of neuropsychiatric manifestations among patients of AD
and VaD and to compare the profile of neuropsychiatric
manifestations among them. We also planned to look into the
neuropsychiatric profiles of two common subcategories of VaD,
(large vessels vs. small vessels disease).

While comparing the demographic profiles of two cohorts,
we found that AD patients were older; less educated and
reported longer duration of dementia than VaD patients.
However, the mean MMSE and CDR score were not different
across the two groups. Of the neuropsychiatric symptoms,
agitation/aggression, depression/dysphoria, anxiety, apathy/
indifference, irritability, aberrant motor behavior, appetite
and eating behavior and night-time behavior were observed
significantly more frequently in VaD patients than AD patients.
The frequency of delusions, hallucinations, disinhibition,
elation/euphoria was although slightly more common in
VaD patients than in AD patients, but this difference was not
significant (P > 0.05). These findings demonstrate that VaD
patients display more severe behavioral retardation, depression
and anxiety than AD patients, when the groups demonstrate
similar levels of cognitive impairment which probably reflects
the contrasting brain regions generally involved in the two
disorders. This high prevalence of depression, blunted affect,
apathy, behavioral retardation in patients with VaD reflect
the involvement of subcortical-frontal pathway that occurs
with cerebrovascular disease. Patients with AD experience
involvement of more posterior cortical regions than patients
with VaD, which suggests that these regions may not play an
important role in the expression of these particular psychiatric
symptoms.

Our observation with respect to the neuropsychiatric profiles
of AD and VaD patients is similar to the observations by
Sultzer et al.,*™ Cooper et al.,*'! Swearer et al.,* Sultzer et al.,
observed in their studies that patients with VaD showed
greater subjectively experienced symptoms of behavioral
disorder, anxiety, depression than patients with AD, in
addition to more severe neuro-vegetative signs when the
groups demonstrated similar levels of cognitive impairment.’*”!

A study by Swearer ef al., also found increased frequency
of depression, delusion, hallucination and other behavioral
disturbances in patients with advanced VaD.?! Cooper et al.,
also had similar findings.”! However, Bucht et al., reported
that patients with VaD reported lower level of depression or
fewer psychopathological symptoms than patients with AD.™!
In another study, Kim et al., found that BPSD were more severe
in VaD patients as compared to AD patients.? Fuh et al., found
that neuropsychiatric symptoms were more common in VaD
patients when compared to AD patients and sleep disturbance
was the most common symptom.®!

We found a weak positive correlation between the severity of
dementia and severity of neuropsychiatric symptom in both
the AD and VaD group of patients. Studies of Roman et al.,"!
and Suzuki et al.,”! showed no significant correlations between
severity of cognitive impairment and extent of most personality
changes in patients with VaD. Some other studies however,
have demonstrated a strong correlation between the severity
of BPSD and the degree of cognitive impairment in VaD.*! On
the other hand, Kim ef al., observed a strong correlation of BPSD
with cognitive and activities of daily living impairment in AD
patients but not in VaD patients.? In another study Zhang
et al., compared the prevalence of neuropsychiatric symptoms
across the declining memory continuum in AD patients (i.e.,
normal controls, subjective cognitive impairment, MCI and
mild AD) and found the prevalence of BPSD to be higher at
the higher end of the spectrum, i.e., mild AD. The total NPI
scores also were found to increase progressively along the
continuum. Agitation, apathy and aberrant motor behavior
were significantly more common in mild AD group than in the
other groups.!In their study Gupta et al., reported a significant
positive correlation between the CDR score and the number of
symptoms per patient in patients of VaD."!

After sub-categorization of VaD patients into large vessel
(n =38, 76%) and small vessel VaD (n =12, 24%) we compared
the demographic profile and neuropsychiatric profile among
the two sub-groups of VaD. In our cohort, small-vessel group of
VaD were larger (76% vs. 24%) than large vessel group of VaD.
We did not find any significant differences in the demographic
parameters between small-vessel and large vessel group of
VabD. The neuropsychiatric profiles were found to be different
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in the two subgroups of VaD. Elation/euphoria and agitation/
aggression were observed significantly more frequently in
patients with large vessel VaD in comparison to small-vessel
VaD in the current experiment. Though there was minor
difference in frequency of other neuropsychiatric parameters
between large and small vessel VaD these differences are not
statistically significant (P >0.05). This observation is concordant
with the study of Staekenborg et al.,® who found that the
profile of neuropsychiatric symptoms differed between small-
vessel and large vessel VaD. They also observed that agitation/
aggression and euphoria were more severe in patients with
large-vessel VaD; whereas apathy, aberrant motor behavior and
hallucinations were more severe and more frequent in patients
with small-vessel VaD. In their study, Fuh et al., found that
neuropsychiatric symptoms were more common in cortical VaD
patients as compared to subcortical VaD and AD patients.*!
Sleep disturbance was the most common symptom.

Erkinjuntti ef al., showed that depression and apathy were
common in patients with VaD affecting subcortical structures.”!
Ishii et al., found that mood changes, lack of initiative and
akinetic mutism were common in patients with lacunar stroke
and hypothesized that this increased frequency was due to
lacunae in the frontal white matter and basal ganglia.®In the
current study, however, no significant difference in frequency
of apathy, aberrant motor behavior and hallucinations were
found between small-vessel and large vessel VaD. This may
be because of smaller sample size in current series.

The strength of this study is that it was a clinic based study and
thus each patient was evaluated in detail using a standardized
assessment tool and brain imaging. The data was collected
by a single investigator. Moreover, subgroups have similar
demographic characteristics. However, the current study was
limited in atleast two ways. First, participants in the study were
selected from the Cognitive clinic of a tertiary referral center,
which means that caution should be taken in generalizing the
results of the study until they can be replicated in further studies.
Second, the rate of diagnostic misclassification was uncertain
because of the lack of neuropathological confirmation in the
study. The future studies must look into the neuropsychiatric
symptoms of a larger number of patients involving all subgroups
and autopsy confirmation of the diagnosis. That would give a
more detailed insight about the subject.

Conclusions

The present study demonstrated that behavioral and
psychiatric disturbances are very common in patients with
AD as well as patients with VaD. The current study also
demonstrates that patients with VaD report more severe
behavioral and psychiatric symptoms than patients with
AD when the group’s report similar levels of cognitive
impairment. This finding probably reflects the contrasting
brain regions typically involved in the two disorders. The
agitation/aggression, depression/dysphoria, anxiety, apathy/
indifference, irritability, aberrant motor behavior, appetite
and eating behavior and night-time behavior occurred more
frequently in patients with VaD than in patients with AD.
The frequency of delusions, hallucinations, disinhibition,
elation/euphoria was common in patients with VaD as well

as in patients with AD. We found a weak positive correlation
between the CDR score and the number of neuropsychiatric
symptoms per patient in both cohorts suggesting an increase
in the number of neuropsychiatric symptoms with increasing
severity of dementia. The neuropsychiatric profiles were found
to be different in two subgroups of VaD. Elation/euphoria,
agitation/aggression was more frequent in patients with large
vessel VaD in comparison to small vessel VaD.
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