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Patients

A total of 176 patients with dementia who were admitted to the 
acute psychogeriatric ward at Ishikawa Prefectural Takamatsu Hospital 
for the treatment of BPSD between April 2013 and September 2014 
were enrolled in this study. Patients were excluded if they lived in a 
care facility or were re-hospitalized. All patients had severe BPSD such 
that they could not be cared for in their own home, or be treated in an 
outpatient setting.

Measures

Patients were evaluated using the following batteries within 1 week 
of admission according to institutional protocol.

Demographics 

Information was obtained for each patient regarding gender, 
age and living situation before hospitalization from interviews with 
patients or family members.

Type of dementia

 A diagnosis of dementia was made by either of the two experienced 
geriatric psychiatrists (T.K. and M.K.) according to the Diagnostic and 
Statistical Manual of Mental Disorders, Fifth Edition criteria, interviews 
with patients and family members, as well as physical and neurological 
findings, laboratory data, and brain imaging data.

Neuropsychiatric Inventory (NPI) [19]. BPSD were evaluated in 
all patients using the NPI by two experienced geriatric psychiatrists 
(T.K. and M.K.) The NPI evaluates 12 neuropsychiatric symptoms 
which are commonly observed in dementia: delusions, hallucinations, 
agitation/aggression, dysphoria/depression, anxiety, apathy, euphoria, 
disinhibition, irritability, aberrant motor behavior, night time behavior 
disturbances, appetite and eating abnormalities. The severity and 
frequency of each symptom are scored based on structured questions 
administered to the patient’s caregiver. The NPI total score is calculated 
by multiplying the severity (1–3) and frequency (1–4) per domain 
(maximum score per domain is 12) and then adding the scores of all the 
domains (minimum total NPI score=0, maximum=144). The content 
validity, concurrent validity, inter-rater reliability, and test-retest 
reliability of the NPI have been established [20].

Cognitive function 

Cognitive function was evaluated by occupational therapists in the 
acute psychogeriatric ward using the Mini-Mental State Examination 
(MMSE) [21].

Functional state of daily living

ADL were scored by well-trained nursing staff according to the 
Nishimura-style senile ADL (N-ADL) scale [22], which is one of the 
most commonly used scales for the evaluation of ADL in Japan. The 
N-ADL scale evaluates five items: walking/sitting, range of activities, 
dressing/bathing, eating and excretion. Each item is scored on a scale 
of 0–10 points, with the total (maximum score 50) taken as the N-ADL 
score. When completed, nursing staff rated the reliability of the scale 
as good.

Statistical Analysis
Data analysis was performed with the Japanese version of SPSS for 
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Factors associated with each factor score

Multiple linear regression analysis showed that hyperactivity 
was associated with lower MMSE scores and younger age. Affective 
symptoms were associated with the female gender and lower eating 
scores. Psychosis was associated with the type of dementia (Table 5). 

Discussion
NPI factor analysis resulted in the classification of three factors - 

‘hyperactivity’, ‘affective symptoms’ and ‘psychosis’. Apathy was not 
included as a factor which is inconsistent with previous studies using 
outpatients. We do not consider apathy a condition which necessarily 
demands hospitalization. On the other hand, hyperactivity, affective 
symptoms and psychosis have been reported to be major predictors 
of institutionalization [23]. The NPI score was higher for the items 
of delusions and hallucinations, agitation, disinhibition, irritability, 
aberrant motor behavior, and nighttime behavior disturbances than 
previous studies [11]. These findings may reflect our study population 
including more individuals with DLB.

Our study included only a small number of patients with VD. As 
these patients often exhibit apathy which can be cared for by the long-

NPI items NPI score* (mean ± SD) Patients with symptoms (%)

Delusions 3.5 ± 4.5 44.9
Hallucinations 2.6 ± 4.2 33.0

Agitation 5.9 ± 4.7 70.5
Depression 1.3 ± 2.8 22.7
Anxiety 2.8 ± 4.2 37.5

Euphoria 0.7 ± 1.9 14.8
Apathy 2.9 ± 3.9 44.3

Disinhibition 3.1 ± 4.1 44.3
Irritability 5.0 ± 4.5 62.5

Aberrant motor behavior 4.8 ± 4.8 56.3
Sleep and nighttime behavior disorders 4.5 ± 4.7 54.5

Appetite and eating disorders 1.7 ± 3.4 24.4

*Calculated as severity Ĭ frequency; range 0ï12
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of patients experience hallucinations [27]. Possible rehabilitation 
strategies utilizing high cognitive function may include education 
programs to improve insight into disease and cope with hallucinations. 

This study had some limitations that should be acknowledged and 
addressed. As the present study had a retrospective research design 
with data obtained from medical records, the available information 
was limited. Further, factors such as family relationships, instrumental 
ADL, and social participation may need to be examined. The diagnosis 
of dementia was made according to clinical criteria although our 
study population might have included patients with a mixed form of 
dementia, such as degenerative plus VD or AD plus DLB. As this study 
was conducted at a single facility in Japan, it is difficult to generalize the 
results. In the future, in addition to adding survey items, a better-designed 
prospective study that gathers data from multiple facilities is desired.

Conclusion
Our study classified BPSD in inpatients into three sub-syndromes 

and showed that cognitive and physical functions were associated 
with BPSD. Further investigations are warranted to establish non-
pharmacological strategies for inpatients with BPSD.
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