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SUMMARY

Background When comparing with early-onset Alzheimer’s disease (EO-AD) and late-onset Alzheimer’s disease
(LO-AD), some symptomatological differences in clinical features can be seen between them. Rapid progression, more
severe language problems or visuospatial dysfunction occur more often in EQ-AD patients. However, there have been very
few reports about the differences in behavioral and psychological symptoms between these two groups.

Aim The aim of this study was to demonstrate the differences in behavioral symptoms between EQ-AD and LO-AD
groups.

Methed Three hundred and seven consecutive outpatients with AD were put into an EO-AD group (46 patients) or a
LO-AD group (261 patients). Comprehensive assessment batteries, including the Neuropsychiatric Inventory (NPI), were
administered at the first medical assessment.

Results  Significant differences were found between the EO-AD and LO-AD groups in terms of NPI total score (EO-AD:
10.3£10.9, LO-AD: 17.8 + 17.0, p =0.004) and number of patients who experienced each NPI subscale score (delusion;
EO-AD: 13.0%, LO-AD: 50.6%, p < 0.001). There were no differences in cognitive functions or dementia severity between
two groups.

Conclusion In EO-AD, behavioral and psychological symptoms are relatively fewer than LO-AD at the first medical
assessment. Copyright © 2007 John Wiley & Sons, Ltd.

KEY WORDS — early-onset; Alzheimer’s disease; Neuropsychiatric Inventry (NPI); behavioral and psychological symptoms
of dementia (BPSD); outpatients

INTRODUCTION

In recent years, reports based on large clinicopatho-
logic studies have shown that the pathologies of
Alzheimer’s presenile dementia and senile dementia
of Alzheimer type are not qualitatively different
(Newton, 1948; Neumann and Cohn, 1953; Corsellis,
1962). However, when comparing their clinical

*Correspondence to: M. Ikeda, Department of Neuropsychiatry,
Neuroscience, Ehime University Graduate School of Medicine,
Ehime, Japan. E-mail: mikeda@m.ehime-u.ac jp

Copyright © 2007 John Wiley & Sons, Ltd.

symptoms in detail, several differences can be found
(Chui et al., 1985; Mayeux et al., 1985). Some studies
have reported that rapid progression (Jacobs er al.,
1994), language problems (Imamura et al., 1998) or
visuospatial dysfunction (Fujimori et al., 1998) occur
more often in early-onset Alzheimer’s disease
(EO-AD) patients.

There have been very few reports about the
differences of behavioral and psychological symptoms
of dementia (BPSD) between EO-AD and late-onset
Alzheimer’s disease (LO-AD) groups. Ferran et al.
(1996) reported that in EQ-AD patients, delusions,
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hallucinations and disinhibition were under 15%,
however, they did not use standardized assessment
instruments. Other studies lack standardized instru-
ments for BPSD and operational criteria, too. There-
fore, differences of BPSD between EO-AD and
LO-AD groups are not clear at the present.

BPSD have been shown to be a major cause of
anxiety and concern for caregivers (Deimling and
Bass, 1986) and a frequent cause of admission to an
institation (Steel er al., 1990; Haupt and Kurz, 1993).
Because appropriate management of BPSD may
lessen the burden of caregivers (Shigenobu et al.,
2002) and may postpone admission to an institution,
evaluation and management of BPSD are of con-
siderable importance in practice (Ikeda and Tanabe,
2004). It is also important to assess BPSD of AD
patients because of its differential diagnosis from
depression, delusional disorders or dementia with
Lewy Bodies (DLB) (Mckeith er al., 1996).

In this study we examined a large set of patients
with EO-AD and LO-AD to evaluate BPSD using
standardized assessment instrument (the Neuropsy-
chiatric Inventory: NPI) (Cummings et al., 1994;
Hirono et al., 1997) and attempted to clarify the
differences of BPSD between the two groups.

METHOD
Subjects

Study participants were consecutive outpatients with a
diagnosis of AD between January 1997 and September
2005. They were referred for evaluation to the Higher
Brain Function Clinic, for outpatients of the Univer-
sity Hospital of Ehime University Graduate School of
Medicine.

All patients underwent physical and neurologi-
cal examinations, laboratory blood tests including
vitamin B12, folic acid and thyroid function,
brain MRI, and HMPAO-SPECT, and were assessed
with a comprehensive neuropsychological test
battery, including the Mini-Mental State Examination
(MMSE) (Folstein et al., 1975), Alzheimer’s Disease
Assessment Scale—Cognitive Part (ADAS-cog)
(Mohs et al., 1983; Homma et al., 1992) and Raven’s
Coloured Progressive Matrices (RCPM) (Raven,
1965). Dementia severity was assessed by Clinical
Dementia Rating (CDR) (Hughes et al., 1982). BPSD
were assessed by the NPI. The age at onset and the
duration of the disease were ascertained through an
interview with the primary caregiver. Age at onset was
defined as the age of the first appearance of symptoms
which interfere with social or occupational function-

Copyright @ 2007 John Wiley & Sons, Ltd.

ing, and the duration was defined as the amount of
time between the onset and the first medical
assessment. Patients who satisfied the NINCDS/
ADRDA diagnostic criteria for probable AD
(Mckhann et al., 1984) were put into the EQO-AD
group if they were under 65 years old, and into the
LO-AD group if they were over 70 years old, at the
time of their first assessment. We excluded patients
aged between 65 and 70 years at the time of first
medical assessment in order to reduce the likelihood
of having patients older than 65 years with a disorder
that had its onset before that age (Suribhatla ef al.,
2004), patients without a reliable caregiver, and
patients who had a history of mental illness or
substance misuse before onset of dementia. This study
was conducted after obtaining informed consent from
all subjects or their caregivers.

Assessment of BPSD

We assessed the presence of BPSD with a structured
caregiver interview using the NPL. The NPI evaluates
ten neuropsychiatric disturbances common in demen-
tia: delusion, hallucination, agitation, dysphoria,
anxiety, apathy, irritability, euphoria, disinhibition,
and aberrant motor behavior. The severity and freq-
uency of each neuropsychiatric symptom are rated
on the basis of scripted questions that the patient’s
reliable caregiver is asked. A total NPI score is
calculated, in addition to the scores for the individual
symptom domains. The validity and reliability of the
NPI have been proven both in Western countries
and Japan (Cummings et al., 1994; Hirono et al.,
1997).

Statistical analysis

All statistical analyses were carried out with Stat
View, J 5.0.

To compare the differences of EO-AD and LO-AD,
we used the Mann—~Whitney U-tests for CDR, MMSE,
ADAS-cog, RCPM, total NPI score and each NPI
subscale score. We used the t-test for duration of
disease and years of education. We used Fisher’s exact
test for sex and number of patients in each NPI
subscale.

A significance level of 0.05 was set for all analyses.

RESULTS

Among the 370 patients who were diagnosed with AD,
27 patients were excluded because information from a
reliable caregiver could not be attained. After we

Int. J. Geriatr. Psychiatry (in press)
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excluded patients 65-70 years old at the time of
first medical assessment, 307 patients remained. Of
the 307 patients, 46 had EO-AD (24 males and
22 females; the mean age with SD at the time of first
medical assessment was 55.3 years, SD 5.2) and 261
had LO-AD (80 males and 181 females, 75.3 years,
SD 5.4). Significant differences were found between
the EO-AD and LO-AD groups in terms of sex ratio
(p=0.007). The background of both groups is
presented in Table 1. Significant differences were
also found in years of education (p < 0.001) between
the EO-AD and LO-AD groups. Duration of disease
determined by informant-based interviews did not
differ significantly (p=0.405).

No significant differences were found between the
two groups with CDR (p=0445), MMSE
(p=0.231), ADAS-cog (p=0.898) and RCPM
(p=0.064). The mean total NPI score was signifi-
cantly lower in the EO-AD group (p=0.004). The
number of patients who scored each NPI subscale is
presented in Table 2. Significant differences were
found between EO-AD and LO-AD groups in terms of
delusion (p < 0.001), hallucination (p =0.002), agi-
tation (p=0.037), disinhibition (p=0.039) and
aberrant motor behavior (p=0.034). Each NPI
subscale score is shown in Table 3. Significant
differences were additionally found in the NPI

Table 2. Number of patients who scored on each NPI subscale

EO-AD LO-AD p value

(N =46) (N=261)
Delusion 13.0% (6) 50.6% (132) <0.001%*
Hallucination 43% (2)  22.6% (59) 0.002*
Agitaion 28.3% (13) 44.8% (117) 0.037*
Dysphoria 43.5% (20) 39.1% (102) 0.625
Anxiety 28.3% (13) 38.7% (101) 0.19
Euphoria 8.7% (4) 7.3% (19) 0.761
Apathy 56.5% (26) 64.4% (168) 0.323
Disinhibition 4.3% (2) 16.5% (43) 0.039*
Imitability 19.6% (9) 24.5% (64) 0.574
Aberrant motor behavior  26.1% (12) 43.7% (114) 0.034*

*Significant difference was found by the Fisher exact test ( p < 0.05).

subscale scores of delusion (p < 0.001), hallucination
(p=0.004), agitation (p=0.009), disinhibition
(p=10.037) and aberrant motor behavior (p =0.015).

DISCUSSION

In this study, we examined a large series of patients in
EO-AD and LO-AD groups for the evaluation of
BPSD and attempted to clarify the differences
between these groups. This is the first study which
used standardized test batteries to evaluate and
compared the BPSD of these two groups as far as

Table 1. Comparison of characteristics between EO-AD and  we are aware.

LO-AD patients Significant differences were found between the
EO-AD LO-AD pvalwe  EO-AD and LO-AD groups in terms of NPI total
(N=46) (N=261) score. In the EO-AD group, BPSD were relatively few.

Significant differences were also found between the

Age at onset (y) 553%52 753454 t & in the NPI bscal h

Age at examination (y) 58.8+£50  785+5.1 WO groups m [he Subscaic scores, sucn as

Duration of illness (y) 3.5+ 2.0 32424 0.405 delusion. Delusions are common BPSD in AD (Wragg

Sex (M/F) 24122 80/181 0.007*

Education (y) 11.8£2.7 9.5+2.3 <0.001%*

CDR (0.5/1/2/3) 16/15/9/6  66/97/82/16  0.445

MMSE 17.4+7.6 19.0+6.0 b 0.231 Table 3. Scores of NPI subscale

ADAS-cog 187+12.1° 179+ 104 0.898

RCPM 179+ 10.7° 21.5+7.6° 0.064 EO-AD LO-AD p value

total NPI score 10.3+£109 17.8+17.0 0.004#%* (N=46) (N=261)

mean = SD or N. Delusion 050+ 1.59 299+£3.97 <0.001*

*Significant difference was found by the Fisher exact test (p < 0.05);  Hallucination 0.154+0.73 1134272 0.004%

**Significant difference was found by the r-test (p < 0.05); Agitaion 057+ 1.13 1814288 0.009*

**+*Significant difference was found by the Mann-Whitney U-test Dysphoria 1.87£2.83  1.304+2.30 0.302

(p<0.05). Anxiety 1204237 1.72+2.80 0.200

CDR =Clinical Dementia Rating; MMSE = Mini-Mental State Euphoria 020+0.75 0.19+0.76 0.755

Examination; ADAS-cog = Alzheimer’s Disease Assessment Scale- Apathy 3.17+£3.80 3.53+3.62 0.399

cognitive part; RCPM =Raven’s Coloured Progressive Matrices;  Disinhibition 033+1.81 077+2.22 0.037*

NPI = Neuropsychiatric Inventory. Irritability 0.89+£2.06 146+3.02 0.369

N =139, Aberrant motor behavior  1.41£2.66 2.944+4.09 0.015%

N =222,

‘N=41, *Significant difference was found by the Mann-Whitney U-test

IV =204 (p<0.05).

Copyright © 2007 John Wiley & Sons, Ltd.
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Table 4. Number of patients who experience delusions

EO-AD LO-AD Total
patients patients
Male
With delusion 1 30 31
Without delusion 23 50 73
Total 24 80 104
Female
With delusion 5 102 107
Without delusion 17 79 96
Total 22 181 203

Significant differences were found between the EO-AD and LO-AD
groups, regardless of sex (in male, p = 0.002; in female, p =0.003,
by the Fisher exact test).

and Jeste, 1989; Migliorelli ez al., 1995). However, the
mechanism for delusions in AD patients is not well
understood. Some studies which did not use an age
limit reported that being female is linked to delusions
in AD (Hirono et al., 1998; Launer et al., 1999; Ikeda
et al., 2003). Therefore, there is a possibility that our
results were strongly influenced by sex ratio. We thus
sorted females and males and recompared separately
(Table 4). Delusions were significantly lower in the
EO-AD group, regardiess of sex.

Hallucination was significantly lower in EO-AD
group. The mechanism of hallucinations in AD
patients, like that of delusions, is not well understood.
There is a possibility that DL.B patients who often
hallucinated may have been misdiagnosed with AD,
although patients with parkinsonism, fluctuation and
deterioration of blood flow in the occipital lobe were
excluded as a precaution (Mori et al., 2006). Similar to
AD patients, DLB patients show memory disturbance
and disorientation, and there are more DLB patients
amongst the elderly (Yokota et al., 2005). Therefore,
some DLB patients might be diagnosed as LO-AD.

Ropacki and Jeste (2005) reviewed 55 studies
published between 1990-2003 that reported that older
age was correlated with psychotic symptoms in 12 of
25 studies and was not associated with psychosis in the
remaining 13 investigations. Further studies are
needed on this issue.

Agitation, disinhibition and aberrant motor beha-
vior were significantly lower in EO-AD group. This
may be due to the low frequency of hallucination and
delusions (Ballard and Oyebode, 1995).

We could not sufficiently explain the reason why the
prevalence of these BPSD in EO-AD is lower than that
of LO-AD in this study. A possible explanation for
our findings is that age itself, biological, psychosocial

Copyright © 2007 John Wiley & Sons, Ltd.

or environmental factors may affect BPSD. It is
especially important to evaluate BPSD for diagnosis
and care in LO-AD patients.

Although BPSD were low in the EO-AD group,
dysphoria (43.5%) and apathy (56.5%) occurred with
relatively high frequency. Therefore, it is important to
introduce a day-care service and plan for keeping daily
activities of EO-AD patients similar to LO-AD
patients. In examining a young patient with memory
disturbance and depression, clinicians should care-
fully consider the diagnosis of dementing disorders,
depression (pseudo-dementia), or complicated ver-
sions of both.

No significant differences were found in the
duration of disease, CDR, MMSE, ADAS-cog and
RCPM. Therefore, levels of cognitive function and
severity of dementia were almost the same in the two
groups. The education level was significantly higher in
EO-AD group. This difference seems to be influenced
by the changing of the Japanese education system after
World War.

Ropacki and Jeste (2005) reviewed studies that
reported the risk factors associated with psychosis of
AD and reported that education level showed a weak
or inconsistent relationship with psychosis. As Hirono
et al. (1998) also reported that education level is not
related to behavioral and psychological symptoms,
this difference of education level might not effect our
results.

In general, there are more female AD patients
(Launer et al., 1999). In this study as a whole, there
was also female predominance. However, looking at
the EO-AD group only, no significant difference was
found in terms of sex ratio. Some community based
surveys about early-onset dementias did not show a
difference in sex ratio (Newens et al., 1993), whereas
others showed female predominance in EO-AD
(Kokmen et al., 1988). Further studies are needed
to examine this sex ratio in the future.

Previous PET studies show the differences of
regional cerebral glucose metabolism between
EO-AD and LO-AD groups. Sakamoto et al. (2002)
reported that EO-AD group had more severe
hypometabolism in the bilateral parietal and posterior
cingulated cortices and precuneus region than the
LO-AD groups. Yasuno et al. (1998) reported that
EO-AD patients showed significant hypometabolism
in the left dorsal frontal, left lateral temporal, bilateral
inferior parietal and left retrosplenial areas compared
to the LO-AD patients. There is a possibility that these
results are associated with the differences of BPSD
between two groups. Further studies with strictly
controlled experimental designs are needed to reveal

Int. J. Geriatr. Psychiatry (in press)
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the regions responsible for psychotics (Fukuhara et al.,
2001).

In this study, there are some methodological issues.
Firstly, there is a possibility that results were affected
by the peculiarity of an university hospital (population
bias by institution). Secondly, age at onset was
ascertained by an interview with the primary caregiver
and then patients are classified into EO-AD and
LO-AD groups in many studies. However, in some
cases, caregivers’ memories may have been inaccurate
(Oppenheim, 1994), making it difficult to obtain an
accurate medical history. Therefore, in this study, we
decide to classify subjects by age at first assessment.
This method can strictly identify EO-AD patients,
whereas there is possibility that a few EO-AD patients
may be put into the LO-AD group.

In this study, we used standardized test batteries to
evaluate BPSD and compared between EO-AD and
LO-AD groups. It became clear that significant
differences were found between these two groups in
terms of BPSD, especially delusions and hallucina-
tions, although the levels of cognitive function and
severity of dementia are not different. In the EO-AD
group, prevalence of BPSD is relatively lower
compared with the LO-AD group. Several functional
imaging studies and our results show the possibility of
the existence of biological subtypes of AD.

To confirm our assumption, further community
based surveys with generally low bias and imaging
studies with strictly controlled experimental designs
are needed.
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Abstract

Background: Despite many studies about the association
between caregiver burden and behavioral and psychologi-
cal symptoms of dementia (BPSD), there have been no pop-
ulation-based studies to evaluate caregiver burden associ-
ated with each BPSD. Objective: To evaluate caregiver
burden associated with the individual BPSD in elderly peo-
ple living in the community. Methods: The subjects were 67
participants with dementia living with their caregivers (diag-
nosed in the third Nakayama study): 51 Alzheimer’s disease,
5 vascular dementia and 11 other. The Neuropsychiatric In-
ventory (NPI) and NPI Caregiver Distress Scale (NPI-D) were
used to assess subjects’ BPSD and related caregiver distress,
respectively. Results: In the subjects exhibiting BPSD, aber-
rant motor behavior had the highest mean NPI score, and
depression/dysphoria had the lowest. Agitation/aggression
had the highest mean NPI-D score, and euphoria/elation had
the lowest. Delusion, agitation/aggression, apathy/indiffer-

ence, irritability/lability and aberrant motor behavior
showed a correlation between the NPI and NPI-D scores.
Conclusion: The burden associated with BPSD is different
for each symptom and does not always depend on frequen-
cy and severity of BPSD. These findings suggest that some
symptoms, such as agitation/aggression and irritability/la-
bility, may affect the caregivers significantly, although their
frequency and severity are low.

Copyright © 2007 S. Karger AG, Basel

Introduction

Behavioral and psychological symptoms of dementia
(BPSD) are distressing to patients and caregivers [1, 2]
and often lead to institutionalization [3-5]. However, ap-
propriate management of BPSD lessens the burden of
caregivers [6]. Thus, BPSD have important diagnostic,
prognostic and management implications.

Caregiver burden is a multilayered phenomenon in-
volving various factors on both sides (care recipients and
caregivers) [7]. The structure of the care recipients’ side
consists of various factors such as their activities of daily
living, severity of dementia, and BPSD. The correlation
of caregiver burden with the recipient’s activities of daily
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Table 1. Subjects’ and caregivers’ data

Subjects (M:F) 67 (29:38)
Mean age £ SD, years 80.8£7.0 (66-97)
Diagnosis (AD/VaD/others) 51/5/11

8.1+ 2.5 (0-13)
20.1 %52 (1-28)
24/22/13/8
15:52
63.5+10.9 (39-81)

Mean education E SD, years

Mcan MMSE score £ SD

CDR (0.5/1/2/3)

Caregivers (M:F)

Caregivers’ mean age £ SD), years

Caregivers’ relationship
(spouse/child/child-in-law)

Mean ZBI score * 5D

Mecan NPI score £ SD

Mean NPI-D score * SD

28/13/26
19.6+ 14.8 (0-66)
13.3+13.9 (0-58)
1.6 5.6 (0-24)

Figures in parentheses are ranges.

living and severity of dementia is still controversial [8].
Meanwhile, numerous studies have claimed that the re-
cipient’s BPSD may be the most important care recipient
variable in terms of their adverse impact on caregiver
burden [9].

Other previous studies have demonstrated a strong as-
sociation between caregiver burden and the care recipi-
ent’s BPSD such as wandering, agitation or depression
[10-13]. Almost all relevant studies, however, evaluate
the correlation between the general burden of caregivers
and BPSD. Evaluation of the correlation between care-
giver burden and individual BPSD will make clear which
symptoms require intervention and will be useful in re-
ducing the burden of the caregiver.

The Neuropsychiatric Inventory Caregiver Distress
Scale (NPI-D) [11, 14] is an instrument that provides a
quantitative measure of the distress experienced by care-
givers in relation to the individual symptom domains as-
sessed by the Neuropsychiatric Inventory (NPI) [15-17],
which is a comprehensive instrument of BPSD.

Although there are some studies using the NPI-D [11,
12], these studies have come from clinic-derived samples
such as patients in Alzheimer’s disease research centers,
These sources are subject to referral bias. There are few
population-based studies investigating the relationship
between BPSD and burden. Pot et al. [18] evaluated care-
givers’ distress and their stressor. However, they used
their original assessment scale for BPSD and burden. To
our knowledge, there have been no population-based
studies to evaluate caregiver burden associated with each
BPSD with comprehensive assessment scales.
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The aim of the present investigation is to evaluate
caregiver burden associated with each BPSD of elderly
patients with dementia living in the Japanese commun-

ity.

Methods

Subjects

The study was conducted on all people aged 65 years and old-
er residing in Nakayama town [19]. The first study was done in
1997 and the second study in 2001. The third study was carried
out among 1,521 residents aged 65 years and older between April
2004 andApril 2006. In the present study, we analyzed the data
from the third study.

The diagnosis of dementia was established according to DSM-
I11-R criteria [20]. Alzheimer’s disease (AD) was deflined accord-
ing to the NINCDS-ADRDA criteria [21], vascular dementia ac-
cording to the NINDS-AIREN criteria [22] and other dementia
according to the standard criteria of each dementia.

Ninety-two participants fulfilled the diagnostic criteria of de-
mentia. Among these, 67 participants living with a caregiver were
selected for this study: 51 probable AD, 5 vascular dementia, and
11 other (2 dementia resulting from normal-pressure hydroceph-
alus, 2 progressive supranuclear palsy, 1 dementia with Lewybod-
ies, 1 dementia resulting from subdural hematoma, 1 dementia
resulting from alcoholism, 1 Parkinson’s disease with dementia,
1 dementia resulting from head trauma, | dementia resulting
(rom anoxia and 1 dementia resulting from organic phosphorus
toxicosis).

The demographic information of the subjects and caregivers
is summarized in table 1.

Written informed consent was obtained from all participants
(or relatives when necessary), with a full explanation of the pro-
cedures.

General Assessment for Dementia

Senior neuropsychiatrists administered the Mini-Mental State
Examination (MMSE) [23], and standard physical and neurolog-
ical examinatlion to the subjects. The severity of dementia was
evaluated using the Clinical Dementia Rating (CDR) [24]. All
subjects were asked to undergo a cranial computed tomography
(CT), and some of them were checked with a blood test and/or a
brain single photon emission computed tomography (SPECT)
when necessary.

BPSD and Caregiver Distress Scale

The NPI {15-17] and the NPI-D [11, 14] were used to assess
subjects’ BPSD) and related caregiver distress, respectively. The
general caregiver burden was assessed by the Zarit Caregiver Bur-
den Interview (ZBI) [7]. All of these were administered by senior
neuropsychiatrists. The NPI is a validated caregiver-based clini-
cal instrument that evaluates 10 domains of neuropsychiatric
symptoms: delusion, hallucination, agitation/aggression, depres-
sion/dysphoria, anxiety, euphoria/elation, apathy/indifference,
disinhibition, irritability/lability and aberrant motor behavior.
The informant was asked if the behavior represented a change
from that shown by the participant before the onset of dementia
and had been present during the previous month. If a positive re-
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Table 2. NPI component scores and their relationship to the NPI-D score

Symptom scale Patients ZBI Distress Frequency Severity Product

mean £ SD mean * D  mean* SD D mean £ SD D mean £ SD D
Dclusions 21 (31) 245+ 14.6 2.1%1.6 2113 0.35 (NS) 21%09 0.55* 50+44 0.53*%
Hallucinations 7 (10) 28.0%t16.8 14%1.1 2.1+1.2 .55 (NS) 1.7%+1.0 0.65 (NS) 4.6%45 (.51 (NS)
Agitation/aggression 26 (39) 2941159 23%14 25+1.1 0.56%* 1.5x0.7 0.78%* 39+14 0.76**
Dysphoria/depression 14 (21) 2441131 0.7+0.6 1.8+0.9 0.44 (NS) 1.1+04 0.49 (NS) 2115 0.52 (NS)
Anxiety 10 (15) 2621156 l4x1.1 2514 0.09 (NS) 1.4%0.7 0.17 (NS) 4.1%39 0.16 (NS)
Euphoria/elation 2(3) 23.5%16.5 0.0 0.0 25%2.1 0.50 (NS) 1.0£0.0 1.0 (NS) 25+21 0.50 (NS)
Apathy/indifference 47 (70) 21.0+14.0 14412 3.6+09 0.22 (NS) 1.8+0.7 0.34* 6.7x34 0.36%
Disinhibition 12 (18) 256+14.0 2112 20%1.0 ~0.12 (NS) 1.5%0.7 0.46 (NS) 31+24 0.13 (NS)
Irritability/lability 23 (34) 283+16.7 21*14 28%£1.0 0.46* 1.6+0.7 0.67%* 46%3.0 0.75%*
Aberrant molor behavior 16 (24) 242495 1.9%1.1 3011 0.37 (NS) 23%08 0.81%* 7.1%£35 0.72%%
Median 15 (22) 25.1 1.7 2.5 0.44 1.6 0.55 4.4 0.51
Total 62 (93) 19.6+14.8 5.0+56 143+139 0.70%*

Figures in parentheses are percentages. The total score of distress shows a mean score of the total NPI-D of 62 subjects who presented >1 symptom.
The mean scores of individual NPI and NPI-D show the mean score of the subjects who presented each symptom. rD: Spearman rank correlation coef-
ficients between NPI frequency, severity and NPI-D scalke score. NS = Not significant; * p < 0.05; ** p < 0.01.

sponse was obtained from the screening questions, the behav-
ioral domain was explored with scripted questions that focused
on specific features of the behavioral disturbance. The informant
then rated the behaviors. Scores from 1 to 4 were obtained for the
frequency, and 1-3 for the severity of each behavior. The NPI
score for each domain was the product of the frequency and sever-
ity subscores, maximum 12. The maximum total NPI score for the
10 domains is 120. The NPI-D is an instrument that provides a
quantitative measure of the distress experienced by caregivers in
relation to the individual symptom domains assessed by the NPL
After raling each symptom domain of the NPI, caregivers were
asked to rate the emotional or psychological distress that they ex-
perienced in relation to the symptom on a 6-point scale: 0 (not at
all distressing), 1 (minimally distressing), 2 (mildly distressing),
3 (moderately distressing), 4 (severely distressing) and 5 (ex-
tremely distressing). The maximum total NPI-D score for the 10
domains is 50. Both the reliability and the validity of the Japanese
version of the NPI and NPI-D, like those of the original version,
have been shown to be high [14, 16].

To examine how much variability in ZBI score the total NPI-D
score explains, we calculated the Spearman rank correlation coef-
ficient between these 2 scores.

For all analyses, p<0.05 was considered to be the criterion for
significance.

Results

The mean age of the subjects was 80.8 + 7.0 years. The
mean MMSE score was 20.1 % 5.2. The level of dementia
was graded as very mild (CDR = 0.5) in 35.8% (n = 24),
mild (CDR = 1) in 32.8% (n = 22), moderate (CDR = 2) in
19.4% (n = 13),and severe (CDR = 3) in 11.9% (n = 8). The

Caregiver Burden in Dementia

mean age of the caregivers was 63.5 = 10.9 years. Most
caregivers were female (n = 52, compared with 15 males)
and spouses (n = 28, compared with 26 children-in-law
and 13 children), and the mean ZBI score was 19.6 *
14.8.

In all subjects, total NPI-D score was significantly cor-
related with ZBI score (rs = 0.51, p < 0.01). In the subjects
exhibiting BPSD, total NPI-D score was similarly corre-
lated with ZBI score (rs = 0.51, p < 0.01). This fact indi-
cates that almost 25% of variability in ZBI score is ex-
plained by total NPI-D score.

Table 2 shows the NPI component scores and theirre-
lationship to the NPI-D scores. Sixty-two of the subjects
(93%) had shown 1 or more BPSD in the previous month.
The most common symptom was apathy/indifference
(70%), followed by agitation/aggression (39%) and irrita-
bility/lability (34%). Euphoriafelation (3%) was the most
uncommon symptom. In the subjects exhibiting BPSD,
aberrant motor behavior had the highest mean NPI score
(7.1 % 3.5), followed by apathy/indifference (6.7 £ 3.4),
delusions (5.0 % 4.4), hallucinations (4.6 * 4.5) and ir-
ritability (4.6 * 3.8). Dysphoria/depression had the low-
est mean NPI score (2.1 % 1.5), followed by euphoria/ela-
tion (2.5 * 2.1) and disinhibition (3.1 * 2.4). Agitation/
aggression had the highest mean NPI-D score (2.3 & 1.4),
followed by irritability/lability (2.1 £ 1.4), disinhibition
(2.1 £ 1.2), delusions (2.1 * 1.6) and aberrant motor be-
havior (1.9 = 1.1). Euphoria/elation had the lowest mean
NPI-D score (0.0 = 0.0), followed by dysphoria/depres-
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Table 3. Frequency distribution of NPI distress ratings for NPI symptom domains

Symptom scale Patients  Low distress Medium distress ~ High distress Total
0,

n % n % n % o
Delusions 21 9 43 7 33 5 24 7
Hallucinations 7 3 43 4 57 0 0 0
Agitation/aggression 26 11 42 8 31 7 27 10
Dysphoria/depression 14 13 93 1 7 0 0 0
Anxiety 10 7 70 2 20 1 10 1
Euphoria/elation 2 2 100 0 0 0 0 0
Apathy/indifference 47 29 62 16 34 2 4 3
Disinhibition 12 5 42 4 33 3 25 4
Irritability/lability 23 10 43 9 39 4 17 6
Aberrant motor behavior 16 6 38 8 50 2 13 3
Median 15.0 8.0 43.0 55 330 2.0 11.5 3.0

Distress: low = NPI-D score 0-1, medium = NPI-D score 2-3, high = NPI-D score 4-5.
Total: percent of total subject sample with NPT-D score 4-5 (high distress) in relation to symptom (n = 67).

sion (0.7 £ 0.6). Delusion, agitation/aggression, apathy/
indifference, irritability/lability and aberrant motor be-
havior showed a significant correlation between the NPI
and NPI-D scores.

Furthermore, according to the study by Kaufer et al.
[11], we divided NPI-D ratings into 3 categories (low =
NPI-D score 0-1, medium = NPI-D score 2-3, and high =
NPI-D score 4-5) to examine the severity of caregiver
distress in relation to individual NPI symptom domains
(table 3). Overall, about 2 fifths (43%) of NPI symptoms
were associated with low distress, about 1 third (33%)
were reported to cause a medium amount of distress, and
only 11.5% of symptoms elicited caregiver reports of high
distress. In individual NPI symptom domains, delusion,
hallucination, agitation/aggression, disinhibition, irrita-
bility/lability and aberrant motor behavior had high or
medium distress scores for half of the caregivers. The
symptoms distress ratings for dysphoria/depression,
anxiety and euphoria/elation were generally lower than
those of other symptoms. Dysphoria/depression and eu-
phoria/elation were not reported by any caregiver to be
severely distressing. Though apathy/indifference was the
most common symptom, over 1 half of caregivers report-
ed low distress ratings. Across all subjects, the symptoms
most frequently reported to be severely distressing to
caregivers were agitation/aggression, delusion and irrita-
bility/lability.

In the next place, we divided NPI ratings into 3 catego-
ries (low = NPI score 1-4, medium = NPI score 5~8 and
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high = NPI score 9-12; table 4). Delusion, agitation/ag-
gression, irritability/lability and aberrant motor behavior
had the highest NPI-D score in the high NPI score group.
Apathy/indifference had the same NPI-D score in the
medium NPI score and high NPI score groups. In hallu-
cination, dysphoria/depression, anxiety and disinhibi-
tion, the mean NPI-D scores of the medium NPI score
group were higher than those of the other 2 groups.

Discussion

This is the first population-based study to evaluate
caregiver burden associated with individual BPSD of el-
derly people living in the community.

Although the ZBI is a validated and comprehensive
instrument measuring caregiver burden and has been
used in numerous studies, it cannot be used to evaluate
the burden associated with individual BPSD.

Using the NPI-D, however, this study was able to dem-
onstrate that the caregiver burden of BPSD is different
depending on individual BPSD.

Most caregivers felt high or medium distress dealing
with delusions, hallucination, agitation/aggression, dis-
inhibition, irritability/lability and aberrant motor behav-
jor of the patients and felt low distress dealing with dys-
phoria/depression, anxiety and euphoria/elation of the
patients. Though agitation/aggression had the highest
mean NPI-D score (2.3 £ 1.4), its mean NPI score was
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Table 4. Frequency distribution of NPI score ratings for NPI symptom domains

Symptom scale Patients Low NPI score Medium NPI score High NP1 score

n NPI-D score n NPI-D score n NPI-D score

mean * SD mcan £ SD mean * SD

Declusions 21 13 (62) 1.8% 1.6 3(14) 20+0.8 5(24) 28*%1.5
Hallucinations 7 4 (57) 08%0.8 1(14) 3 2 (29) 2.0%00
Agitation/aggression 26 18 (69) 1.6%1.0 5(19) 3.8+04 3(12) 40x038
Dysphoria/depression 14 13 (93) 06*05 1(7) 2 0(0) 0
Anxiety 10 7 (70) 11206 2 (20) 25+1.5 1(10) 1
Euphoria/elation 2 2(100) 0 0(0) 0 0(0) 0
Apathy/indifference 47 19 (40) 0.8*0.7 19 (40) 1.8£1.0 9(19) 1.8%1.5
Disinhibition 12 10 (83) 1.8%1.2 1(8) 4 1(8) 3
Trritability/lability 23 15 (65) 1.3=1.0 5(22) 32+0.7 3(13) 40x0.8
Aberrant motor behavior 16 3(19) 0.71£0.5 7 (44) 1.6+0.5 6 (38) 28409
Median 15.0 11.5(67.0) 1.0 25(165) 2.3 2.5(125) 24

Figures in parentheses are percentages. NPI score: low = 1-4, medium = 5-8, high = 9-12.

only 3.9 * 1.4, which is the fourth smallest among the 10
BPSD. Moreover, this study demonstrated that only delu-
sion, agitation/aggression, apathy/indifference, irritabil-
ity/lability and aberrant motor behavior showed a sig-
nificant correlation between the NPI and NPI-D scores.

Based upon the foregoing, the current study suggests
that (1) the burden associated with BPSD is different by
individual BPSD, (2) it does not depend on frequency and
severity of BPSD, and (3) even if the frequency and sever-
ity of the exhibiting symptoms are low, some symptoms
may inflict a heavy burden on the caregiver. The other
way round, however high the frequency and severity of
the exhibiting symptoms are, some symptoms may not
place a heavy burden on the caregiver, such as anxiety
and apathy/indifference.

There are other studies that used NPI-D. Kaufer et al.
[11] evaluated 85 AD patients enrolled in university mem-
ory disorder clinics. They showed that there was a strong
association between burden and irritability/lability, agi-
tation/aggression, dysphoria/depression, delusion and
hallucination. Craig et al. [12] did a cross-sectional study
of 435 AD patients enrolled in university memory disor-
der clinics. They also reported that the average NPI-D
scores of agitation/aggression and dysphoria/depression
were higher than other symptoms. The results of our
study had partially replicated findings (such as agitation/
aggression and irritability/lability), but disinhibition and
aberrant motor behavior had a high distress score, and
the dysphoria/depression distress rating was generally

Carcgiver Burden in Dementia

lower than those of other symptoms. This may be because
the subjects of this study are chosen from population-
based study and are not biased (i.e. by consulting a doc-
tor). As mentioned above, BPSD is one of the factors of
in-home care failure and it can become the caregiver’s
motivation to consult a medical specialist. On this ac-
count, in a clinic-based study, BPSD and burden associ-
ated with it may be reported to be severer than they are
in fact. On the other hand, dysphoria/depression may
precipitate a memory clinic referral only if severe and not
if only mild.

Several limitations may be identified with respect to
the current study. First, our study contains a relatively
small sample size. Second, the present study did not suf-
ficiently investigate factors related to the caregivers’ men-
tal status (such as depression or other psychiatric symp-
toms). Third, our study investigates various dementing
illnesses. Hirono et al. [25] reported that BPSD may cor-
respond to different patterns of cerebral involvement
characteristic of each dementing illness and frequency of
BPSD was different in each disease. This suggested that
the burden associated with BPSD may be different for
each dementia. Fourth, theoretically the NPI-D and fre-
quency and severity should be rated independently. How-
ever, the original version of the NPI-D was standardized
by the same method in our study. Therefore, we think
there is no substantial influence. Fifth, our conclusions
may only pertain to Japan. However, to our knowledge,
there have been no population-based studies using estab-
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lished comprehensive scales such as the NPI-D. In the
future, population-based studies about caregiver burden
associated with BPSD should be done in many countries
using the same methods.

Despite these limitations, we think that our findings
are quite reliable because they are based on community-
dwelling elderly patients with dementia, which was diag-
nosed carefully with widely accepted clinical criteria and
an established comprehensive tool for the assessment of

Nowadays, the diagnostic techniques of dementia are
progressing, and several forms of dernentia have become
treatable. Moreover, the spread of knowledge of dementia
enables people to consult a medical specialist earlier and/
or to apply for public service earlier. However, many care-
givers are still standing alone in the community. The bur-
den of the caregiver causes caregivers’ depression [9] and
leads to abuse [26]. Therefore, the burden is a social issue
and it is important to evaluate BPSD precisely.

BP

SD and the burden of BPSD.

Inventory
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Correlation of visual
hallucinations with
occipital rCBF
changes by donepezil
in DLB

with DLB.

Abstract—The authors explored the neural substrate of visual hallucinations
in dementia with Lewy bodies (DLB) by investigating changes in regional
cerebral blood flow (rCBF) and psychiatric symptoms, before and after cho-
linesterase inhibitor treatment. Twenty subjects with DLB were treated with
donepezil for a 12-week period. Hallucinations attenuated while receiving ther-
apy, whereas occipital rCBF focally increased, suggesting that functional vi-
sual association cortex deficits may cause visual hallucinations in patients

NEUROLOGY 2006;66:935-937

T. Mori, MD; M. Ikeda, MD, PhD; R. Fukuhara, MD, PhD; P.J. Nestor, PhD, FRACP;
and H. Tanabe, MD, PhD

Dementia with Lewy bodies (DLB) is characterized
by recurrent visual hallucinations, fluctuating cogni-
tive impairment, and parkinsonism.! There is consis-
tent evidence that cholinesterase inhibitors are
effective in DLB, with visual hallucinations being
particularly responsive to treatment.?

In contrast to Alzheimer disease (AD), which
shows bilateral parietotemporal dysfunction, DLB is
associated with severe occipital hypometabolism and
hypoperfusion on fluorodeoxyglucose positron emission
tomography (FDG-PET)? and SPECT.* No previous
studies have addressed the possible relationships be-
tween changes in regional cerebral blood flow (rCBF)
and psychiatric symptoms in DLB during cholinest-
erase inhibitor treatment. We hypothesized that the
observed improvement in visual hallucinations with
cholinesterase inhibitor medication could be associ-
ated with changes in rCBF, thus offering an insight
into the neural substrate of visual hallucinations in
patients with DLB.

Methods. Participants were recruited from a university hospital
outpatient clinic. Twenty patients (age 77.4 * 5.3 years; 10
women) with probable DLB, according to consensus guidelines!
who were living with a responsible caregiver were selected. Cases
met consensus criteria, but, because of the nature of this study, a
history of visual hallucinations was a mandatory inclusion crite-
rion. Furthermore, 18 cases had reported visual hallucinations in
the month before scanning. Exclusion criteria included 1) Hoehn
and Yahr score >3, 2) MRI evidence of focal brain lesions, 3)
neuroleptic or antiparkinsonian therapy. Written informed con-
sent was obtained from all subjects or their relatives.

Patients were treated for 12 weeks with donepezil according to
Japanese dosing guidelines for AD. Donepezil was commenced at
3 mg/day. After 2 weeks, patients were reassessed for adverse
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effects. Patients who were tolerating therapy then had their dose
titrated up to 5 mg/day for the remaining 10 weeks.

The Neuropsychiatric Inventory (NPI)® and the Mini-Mental
State Examination (MMSE) were administered at baseline and 12
weeks. The NPI is a validated, caregiver-based instrument for
measuring behavioral changes in dementia, such as delusions and
hallucinations. The two-tailed Wilcoxon signed-rank test for
paired samples was used for statistical analysis of the total NPI
and MMSE scores, and the cutoff for significance between baseline
and 12-week assessments was set at p < 0.05. We also made use
of the two-tailed Wilcoxon signed-rank test to examine changes in
the NPI subscales: the significance was set at p < 0.05 after
Bonferroni correction (nominal « of 0.05/10 = 0.005). All SPECT
scans were carried out under identical conditions using 740 MBqg
technetium-99m hexamethyl-propyleneamine oxine (%9™Tc-
HMPAO) with patients’ eyes closed (monitored through the proce-
dure by a radiologist) in a quiet, dimly lit room. The SPECT
system used a four-head rotating gamma camera equipped with
high-resolution low-energy collimators, providing an in-plane spa-
tial resolution of 7.5 mm full width at half maximum (FWHM).
Data were obtained from the 140-keV photo peak (10% window)
over a 360-degree rotation and 128 X 128 matrix. The slice thick-
ness and axial resolution of SPECT images were 2.0 mm. The
step-and-shoot format was used (acquisition time: 20 s/step; zoom
factor: 1.33). Transaxial images of ™ Tc-HMPAO SPECT were
reconstructed by filtered back projection using Butterworth and
Ramp filters (cutoff frequency 0.12 cycle/em) with attenuation cor-
rection (Chang, 0.08/cm).

Data were analyzed using MATLAB 6.5 (The MathWorks. Inc.)
and SPM99 (Wellcome Department of Cognitive Neurology, Lon-
den, UK).®* Raw images were spatially transformed to the SPM99
SPECT template. The spatially normalized images were resliced
toa 2 X 2 X 2-mm voxel size and then smoothed with an isotropic
16-mm FWHM Gaussian filter.

The SPM analysis used the one scan per subject, paired ¢ test
model between scans at baseline and 12 weeks. Each individual
image was normalized by proportional scaling across the entire
data set to a mean of 50 mL/100 mI/min. The threshold images
show vozxels, which are different using p < 0.001 (uncorrected).

Results. The mean scores (= SD) at baseline for the
MMSE and total NPI were 17.2 = 5.8 and 30.0 = 20.0
(table 1). At 12 weeks, there was improvement in both
MMSE (205 £ 5.8,z = —2.613, p = 0.009) and total NP1
score (8.2 + 7.6; z = —3.465, p = 0.0006). Among the NPI
subscales, the most improvement was in hallucinations
(z = —3.724, p = 0.0002). All hallucinations were visual in
type.

The figure and table 2 show the voxels of increased
rCBF compared with baseline (p < 0.001 uncorrected). All
significant changes were restricted to the occipital lobes.
The statistical peaks in the right occipital region (p cor-
rected = 0.144, £ = 741, t = 5.55, Z = 4.23, peak coordi-
nates x = 38,y = —84, z = —8) and the left occipital region
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Table 1 Changes in the scores of MMSE, total scores of NPI and
NPI subscales for patients with DLB using cholinesterase
inhibitor medication (N = 20)

Baseline 12 Wk
Mean SD Mean SD z* p
MMSE 17.2 5.8 205 58 -2613 0.00907
NPI total score 30.0 20.0 8.2 7.6 -3.465 0.0006%
Delusions 6.0 4.5 2.3 2.7 -2.755 0.0058
Hallucinations 6.4 4.0 1.4 1.8 —-3.724 0.0002§

Agitation/aggression 2.9 4.5 0.8 1.8 —1.956 0.0505
Depression/dysphoria 1.7 24 0.8 2.0 -1423 0.1549

Anxiety 2.8 40 06 17 -1983 0.0461

Euphoria/elation 0.0 0.0 0.0 0.0

Apathy/indifference 3.1 36 08 1.7 -2267 0.0229

Disinhibition 0.8 23 02 09 -1.069 02850

Irritability/lability 1.8 31 09 19 -1.125 02604

Aberrant motor 20 33 10 28 -0980 0.3270
behavior

* Wilcoxon signed-rank tests.

+ Greater change at 12 weeks than that at baseline (z = —2.613,p =
0.0090).

t Less change at 12 weeks than that at baseline (¢ = —3.465, p
0.00086).

§ Less change at 12 weeks than that at baseline (z = —3.724, p
0.0002).

1

MMSE = Mini-Mental State examination; NPI = Neuropsychiatric
Inventory; DLB = dementia with Lewy bodies.

(p corrected = 0.220, & = 825, ¢ = 5.28, Z = 4.09, peak
coordinates x = —36,y = —84, z = —8) corresponded to
visual association cortices.

Discussion. We demonstrated that cognitive func-
tion and psychiatric symptoms, particularly visual
hallucinations, improved and that occipital rCBF in-
creased with donepezil therapy in DLB. Previous
SPECT and FDG-PET studies in patients with DLB
reported dysfunction in the occipital area compared
with AD patients and controls.>* Some reports have
suggested that visual hallucinations are specifically
associated with occipital dysfunction’; furthermore,
occipital cholinergic deficits have been reported in
the brains of patients with DLB.® The current results
suggest that occipital cholinergic deficits, occipital
hypoperfusion, and visual hallucinations may be di-
rectly interrelated.

While clinicopathologic studies in DLB have dem-
onstrated extensive neocortical cholinergic deficits
that correlate with clinical symptoms,® cortical Lewy
bodies are found in the anterior frontal, temporal,
insular, and cingulate cortices, but rarely in occipital
cortex. Furthermore, reports have also suggested
that there are no structural changes in gray matter
on MRI in the occipital lobe of patients with DLB.'
Functional imaging changes caused by DLB in the
occipital area may not therefore be the result of un-
derlying structural changes in the gray matter but
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Figure. (A) Significant perfusion increases in regional ce-
rebral blood flow in patients with dementia with Lewy
bodies at 12 weeks compared with at baseline using cho-
linesterase inhibitor medication (N = 20) (statistical para-
metric mapping analysis [paired t test, p < 0.001
uncorrected]). (B) The magnitude of the effect at baseline
and with donepezil for the right and left occipital peaks.

instead may be caused by a lack of acetylcholine
from presynaptic neurons originating in the. fore-
brain or brainstem. In other words, we speculate
that a significant component of the occipital perfu-
sion defect previously described in DLB is physio-
logic. Patients with the posterior cortical atrophy
variant of AD also have marked occipital cortex defi-
cits seen on SPECT or PET but rarely hallucinate
and have pathologic evidence of local neurodegenera-
tion. Taken together, we propose that a specific lack
of cholinergic inputs from the forebrain or brain-
stem, rather than a local destructive process, may
therefore be a key to the genesis of visual hallucina-
tions in DLB. This imbalance can be restored with
cholinesterase inhibitors, suggesting that postsynap-
tic muscarinic receptors are relatively preserved,
leading to an increase in occipital neuronal activity
as indicated by improvement in cerebral perfusion.
Cholinergic transmission is also implicated in
maintaining alertness, and it has been reported that



Table 2 Significant increase in regional cerebral blood flow in patients with dementia with Lewy bodies at 12 weeks compared with at

baseline using cholinesterase inhibitor medication (N = 20)

Peak coordinates®

p Corrected k t Z Score p Uncorrected x y z Anatomic region
0.144 741 5.55 4.23 <(0.000 38 ~84 -8 Right inferior occipital lobe
0.220 825 5.28 4.09 <0.000 ~36 —84 -8 Left inferior occipital lobe

* Coordinates in Talairach space and statistical parametric mapping analysis (paired ¢ test, p < 0.001 uncorrected).

an increased level of alertness would be expected in
order to reduce patients’ tendencies to hallucinate.
We cannot exclude a possible relationship between
alertness and hallucinations in DLB. However, if im-
proving visual hallucinations is purely a function of
alertness, the association between a focal rCBF in-
crease in occipital areas and improving visual hallu-
cinations is difficult to reconcile. Therefore, it seems
appropriate to speculate that the bilateral increase
in occipital rCBF is specifically associated with im-
provement of visual hallucinations.

There are a few limitations in the present study.
The first is sample size. It is difficult to recruit suit-
able patients with DLB for two SPECT scans in 12
weeks; however, it should be noted that this DLB
cohort is larger than most previously studied by
SPECT. Second, the absence of controls raises the
possibility that occipital SPECT changes were non-
specific; nevertheless, the focal nature of the rCBF
increase, in a highly plausible locus for visual hallu-
cination, makes this interpretation seem less likely.
Finally, we could not confirm the presence of visual
hallucinations or control for the effects of fluctuating
cognitive impairment during SPECT acquisition, but
neither could most previous studies. Future studies
assessing cognitive status and probing for the pres-
ence of hallucination immediately after image acqui-
sition may offer further insights.
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Table 1 Patient’s and caregiver’s data
Mean=#SD (Range) or N

N (M:F) 152 (76:76)
Diagnosis 82/9/36/6/19
(AD/VaD/DLB/FTLD/Other)

Age 73.9+7.8 (49-93)
MMSE score 18.5%£6.9 (0-30)
CDR (0.5/1/2/3) 2/81/51/18
ZBI 29.0::17.6 (0~84)
Caregivers (M : F) 46: 106
Caregiver's Age 65.0+11.4 (35-90)
Family Relationship 109/29/12/2

{(Spouse/Child/Child-in-laws /Other)

AD : Alzheimer’s Disease, VaD : Vascular Dementia, DLB :
Dementia with Lewy Bodies, FTLD : Fronto~Temporal Lober
Degeneration, M : male, F : female, MMSE : Mini-mental
State Examination, ZBI : Zarit /i3 & 1 &
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Table 2 NPI component scores and their relationship to the NPI-distress score
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Distress Frequency Severity

Symptom scale n(%)  Mean+SD {original”) Mean+SD (original®) rD* (original") Mean+SD (original”) rD* (original”)
Delusions 66(43) 23+1.6(24+13) 28+1.1(29+1.1) 090%(0.51) 2.0+0.8(1.6+0.8) 0.91%(0.57)
Hallucinations 42(28) 1.9+14(1.9+15) 27+1.1(2.5+14) 093%(-0.01) 0.7£0.7 (1L4£0.7) 0.927(0.54)
Agitation/Aggression 75 (49) 24414 (23+15) 24+12(25+1.1) 0497(022) 1.7%0.7(1.5+0.6) 0.67%(0.45)
Dysphoria/Depression 59 (39) 1.6+1.2(25+13) 23+1.1(25+12) 090%(0.46) 1.5+0.6(1.4£0.6) 0.88%(0.28)
Anxiety 50 (33) 1.9+1.3(22413) 27+12(26+12) 053%(0.24) 1.5+0.6(1.4:20.6) 0.447(0.24)
Euphoria/Elation 12(8)  05+06(07+12) 24+12(23+12) 0.54(050) 12204 (1) 0.53 (1.0)

Apathy/Indifference 109 (72) 1.3£11(22+13) 3.7+0.6(3.3210) 0.677(039) 1.7£0.6(1.6+0.8) 0.70% (0.44)
Disinhibition 32 (21) 3+15< 18411 25+1.1(23%0.9) 0.55%(-0.55) 1.840.7 (1.3+0.5) 0.67%(0.49)
Irritability/Lability 57 (38) 4(25+14) 2741.2(26+1.0) 0.917(0.50) 1.7+£0.7(15+0.7) 0.927(0.45)
Aberrant motor behavior 46 (30) 14+13<15+13> 35+0.8(3.241.0) 0417(040) 1.9%07(1.5£0.8) 0.527(0.45)

% : Spearman rank correlation coefficients between NPI frequency, severity and NPI-distress scale score

T :p<0.05, ¥ :p<0.01
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Table 3 Intrascale correlation among the NP1, NPI-Q, and MMSE

Variables ALL High MMSE (>18) Low MMSE (<18)
(N=152) (N=84) (N=68)
Presentstudy Original®™ Presentstudy Original'® Presentstudy Original™
NPI-Q Severity to NPI total 0.77* 0.91 0.76* 0.90 0.73* 0.95
NPI-Q distress to NPI-D 0.80% 0.92 0.74% 0.94 0.81% 0.92
NPI-Q Severity to NPI-Q distress 0.93% 0.93 0.88* 0.92 0.94% 0.94
NPI total to NPI distress 0.84% 0.90 0.80% 0.90 0.85% 0.90
NPI-Q Severity to MMSE —(.33* —0.41 -011 (N.S) —0.12 —0.12 (N.S) —0.44
NPI total to MMSE —0.32¢ —0.32 —0.11 (N.S) 0.04 —0.19 (N.S) —0.44

Note : Pearson correlation coefficient, T : p<<0.05, ¥ : p<<0.01, N.S: not significant

Table 4 Comparison of individual symptoms

Number (percentage) of subjects with symptom

Mod.~Sev.*
Difference NPI NPI-Q .
Symptom scale NPI NPI-Q - § w  Difference
NPI-Q to NPI Moderate-Severe™ Moderate-Severe NPI-Q to NPI

Delusions 66 (43) 52(34) ~14(9) 42 (28) 31(20) —11(7)
Hallucinations 42 (28) 58(38) +16(11) 24 (16) 34 (22) +10 (6)
Agitation/Aggression 75(49) 73 (48) -2(1) 39 (26) 39 (26) 0(0)
Dysphoria/Depression 59 (39) 65(43) +6(4) 24 (16) 34 (22) +10 (6)
Anxiety 50 (33) 87(57) +37(24) 22 (14) 45 (30) +23 (15)
Euphoria/Elation 12(8) 32(21) +20(13) 2(1) 12 (18) +10(6)
Apathy/Indifference 109 (72) 93 (61) ~16(11) 63 (41) 55 (36) ~8(5)
Disinhibition 32(21) 29(19) —-3(2) 21(14) 12 (8) -9 (6)
Irritability /Lability 57 (38) 81(53) +24 (16) 31 (20) 46 (30) +15(10)
Aberrant motor behavior 46 (30) 39(26) —-7(5) 31 (20) 27 (18) —4(3)
Nighttime disturbance — 57 (38) — - 38(25) -
Appetite/Eating disturbances — 38 (25) - - 18 (12) : -
*symptom severity ratings of either 2 (moderate) or 3 (severe)
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