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Abstract.
Background: There are no studies on how the same psychosocial dementia care program is adapted to both in-home and
residential care settings.
Objective: To evaluate the time investment required by professionals to implement a psychosocial dementia care program
to manage neuropsychiatric symptoms.
Methods: A prospective observational study design was used. The program consisted of 1) a one-day training course,
2) three interdisciplinary discussion meetings in five months, and 3) a web-based tool for the continued assessment of
neuropsychiatric symptoms. Care professionals implemented the intervention in in-home (19 in-home care management
agencies and 14 multiple in-home service providers) and residential care settings (19 group homes and eight nursing homes)
in Japan from October 2019 to February 2020. The level of neuropsychiatric symptoms for the participants was evaluated
using the Neuropsychiatric Inventory (NPI: 0–144). The time investment was reported by participating professionals. A total
of 125 persons with dementia were included at baseline.
Results: Neuropsychiatric symptoms were significantly decreased at the final follow-up in all types of providers (Cohen’s
drm = 0.44–0.61). The mean (SD) time required for the five-month implementation was 417.9 (219.8) minutes. There was
a mean (SD) decrease of 8.6 (14.0) points in the total NPI score among the 103 persons with completed interventions.
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The time investment was significantly lower in in-home care management agencies than in group homes, and lower in
follow-ups than at baseline assessment.
Conclusion: The program implementation may incur a substantial time investment regardless of setting. An additional benefit
scheme to reward the time investment would be helpful to encourage implementation until the follow-ups.
Keywords: Behavioral symptoms, dementia, group homes, home care agencies, nursing homes, psychosocial support systems

INTRODUCTION
As the number of people with dementia increases
globally [1], dementia has become a public health
priority [2, 3]. Dementia has significant social and
economic implications in terms of direct medical and
social care costs, and the costs of informal care [4–6].
Neuropsychiatric symptoms contribute to the overall costs of dementia care, both in the community
[7, 8] and in care homes [9]. Neuropsychiatric symptoms are highly prevalent in persons with dementia
[10, 11], resulting in negative health consequences,
including lower quality of life [12], increased psychological suffering [13], higher psychotropic drug
use [14], shorter time to institutionalization [5], and
increased mortality [15]. Furthermore, family caregivers suffer from a higher burden and elevated risk
of being sick [13]. As neuropsychiatric symptoms
are considered expressions of distress [16–18], psychosocial interventions are globally recommended as
first-line treatments to target the underlying causes
[2, 19, 20].
Psychosocial interventions of neuropsychiatric symptoms involve the provision of care tailored to the
individual’s needs, considering their life context [21].
The underlying causes can lie in different life areas,
including psychiatric aspects. Therefore, dementia
case management models should enable interdisciplinary team approaches, integrate complex networks
of care professionals, and respond appropriately to
the unmet needs of persons with dementia [2, 20, 22].
The Swedish BPSD-registry was launched in November 2010 to improve the care of persons with dementia
by focusing on psychosocial interventions for neuropsychiatric symptoms [15]. The BPSD-registry is
based on an interdisciplinary team approach, and
was primarily established for use in nursing homes.
Adapted forms of the program have been developed in
Denmark [23], the Netherlands [24], and Japan [25].
The Japanese adaptation of the BPSD-registry,
called DEMBASE® , has been developed with a
focus on care managers of in-home service users

with dementia. The results of a cluster-randomized
controlled trial indicated a reduction in neuropsychiatric symptoms upon application of the adapted
program [25], with a medium observed effect size
(Cohen’s dppc = 0.52). Based on the results, the program was implemented for routine dementia care in
the Tokyo metropolitan area in April 2018. However, several in-home care managers raised barriers
to the interdisciplinary approach, as it is not usually
incorporated into their daily practice with in-home
service providers [26]. The program is expected to
incur substantial time investment, particularly from
interdisciplinary discussion meetings to evaluate
neuropsychiatric symptoms, identify unmet needs,
and establish an action plan. The time investment
required across various care settings warrants further investigation to design a rewarding system that
can facilitate program implementation. Most psychosocial interventions require minimal to moderate
financial investment by family caregivers in in-home
settings as well as care professionals in residential
care settings [27]. However, there is scarce evidence for care professionals’ management of the
neuropsychiatric symptoms of dementia in homebased practices. Furthermore, there are no studies
on how the same psychosocial dementia care program is adapted to both in-home and residential care
settings. Uncovering differences could have global
implications for the dissemination of psychosocial
interventions for neuropsychiatric symptoms in people with dementia across various care settings.
This study evaluates the time investment required
to implement a psychosocial dementia care program
for neuropsychiatric symptoms in both in-home and
residential care settings. Our research questions were
as follows:
(1) Are neuropsychiatric symptoms reduced
via the program implementation in both residential and in-home care settings?
(2) Is care professionals’ time investment higher in in-home than residential care settings?
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Fig. 1. Participant recruitment, registration, and implementation of the psychosocial dementia care program. Care professionals working
as long-term service providers were invited to participate in the program by four nationwide voluntary organizations. Each organization
selected candidate providers and asked for participation. The directors of providers asked their employees (care professionals) to participate.
In-home care management agencies have care managers who handle monthly care plans for in-home care users and work independently from
in-home care service providers such as day care centers and home help. Multiple in-home service providers offer home-based care services
to older adults in the community. Group homes offer small-scale, homelike accommodation for residents with mild to moderate dementia.
Nursing homes offer permanent residence for older adults with and without dementia who are stable but require regular nursing care. Each
provider organization was asked to recruit 20 professionals and 40 persons with dementia.

MATERIALS AND METHODS
Study design
A prospective, observational study design was
adopted.
Participants
Care professionals working as long-term service
providers were invited to participate in the program
by four nationwide voluntary organizations in joint
commission with the Ministry of Health, Labour and
Welfare (Fig. 1). Each organization selected candidate providers and asked for participation within three
regions (Chiba, Kanagawa, and Saitama) around the
Tokyo metropolitan area. The three regions were
selected to enable employees to participate in the
training course held in Tokyo and return home the
same day. The directors of providers asked their
employees (care professionals) to participate.
Multiple in-home service providers, group homes,
and nursing homes were sampled for comparison
with in-home care management agencies. In-home

care management agencies have care managers who
handle monthly care plans for in-home care users
and work independently from in-home care service providers such as day care centers and home
help. Multiple in-home service providers offer homebased care services to older adults in the community.
Group homes offer small-scale, homelike accommodation for residents with mild to moderate dementia.
Nursing homes offer a permanent residence for
older adults with and without dementia who are
stable but require regular nursing care. Nursing
home residents have greater personal care needs but
lower healthcare needs than group home residents
[28]. In-home care service users are those in-home
care management agencies or multiple in-home service providers. Residential care settings in this
study comprised group homes and nursing homes.
We hypothesized that in-home care management
agencies would invest more time in program implementation than the other three types of providers,
because they provide care management to users independently from service providers, thus increasing
the difficulty of holding interdisciplinary discussion
meetings [26].
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The sample size was calculated for the analysis of
variance in time investment for repeated measures
between factors, using G*Power 3.1.9.7 [29, 30].
Assuming an alpha level of 0.05 and 95% power, 132
participants were required to observe an effect size of
0.3 (Cohen’s f, medium) in time investment. To allow
for a 16% dropout rate based on a previous study in
Tokyo [25, 31], the sample size was set at 157 persons
with dementia. Therefore, each provider organization
was asked to recruit 20 professionals and 40 persons
with dementia, to collate a total of 160 persons with
dementia at baseline. It was intended that each type
of provider has an equal number of participants.

improvement method in healthcare settings [32]. If
the level of neuropsychiatric symptoms assessed was
not reduced during follow-up evaluations, care professionals reviewed unmet needs and revised the
action plan during the discussion meeting. Unmet
needs, contents of the action plan, and type of caregivers involved in the meeting were categorized
and recorded in the web-based tool (Supplementary Table 1). The categories of unmet needs were
developed in reference to the findings on associations between neuropsychiatric symptoms and basic
physical needs [33] and environmental sources of
discomfort [34, 35].

Intervention
The program comprised 1) a one-day training
course, 2) interdisciplinary discussion meetings, 3) a
web-based tool for ongoing behavioral assessments,
and 4) a three-hour debriefing meeting.
Training course
The training course guided 1) the process of interdisciplinary meetings for the evaluation of neuropsychiatric symptoms, specification of unmet needs
using a 23-item checklist, and establishment of an
action plan using an interdisciplinary approach; 2)
implementation of the action plan; and 3) use of
a web-based tool. The training course was based
on consideration of neuropsychiatric symptoms as
communicating unmet needs [16–18]. Psychosocial
interventions with goal-setting, such as providing
pleasant activities, outdoor activities, and removal of
environmental triggers were recommended to address
these unmet needs based on global evidence [22]. The
web-based tool was explained to each participating
professional during the training course, held at the
end of September 2019.
Interdisciplinary discussion meeting
Once the training course was completed, the
professionals held an interdisciplinary discussion
meeting with other care professionals to evaluate
the neuropsychiatric symptoms of each participant
with dementia, to specify their unmet needs, and
to establish an interdisciplinary action plan to meet
those needs. The medications prescribed to each participant with dementia were also assessed. These
components were included to promote a plan-dostudy-act (PDSA) cycle, developed according to
the team-based dementia case management model.
The PDSA cycle is widely used as a quality

Web-based tool
The web-based tool provided a visualization
of longitudinal changes in neuropsychiatric symptoms measured by the Neuropsychiatric Inventory
to inform interdisciplinary decision-making. The professionals input the information collected during the
discussion meeting using the web-based tool. The
individual characteristics of persons with dementia
were recorded at registration, including birth year and
month, sex, and type of dementia.

Debrieﬁng meeting
Participating professionals attended a three-hour
debriefing meeting in mid-November 2019, six weeks
after the training. They were divided into groups of
four to six members to share their experiences with
the program.

Data collection
A questionnaire completed on the day of training
evaluated the attitudes towards persons with dementia, self-reported competence in dementia care, and
care professionals’ personal characteristics. The care
professionals responded to the questionnaire before
the training course.
Care professionals assessed the neuropsychiatric
symptoms and prescribed medication for each person with dementia. They input the information on
the web-based tool at baseline (October 2019),
after two months (T1 = December 2019), and after
four months (T2 = February 2020). Care professionals also reported, via paper questionnaire, the time
investment required to implement the program per
person at each time of assessment.
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Ethical considerations
The study protocol was approved by the Ethics
Board of the Tokyo Metropolitan Institute of Medical Science (number 19–26). The research was
conducted in accordance with the principles of the
Declaration of Helsinki (version November 2013)
and is in agreement with the law regarding medicalscientific research in humans. Written informed
consent was obtained from each person with dementia
and/or by proxy (typically, next of kin) as appropriate. This trial is registered at the UMIN Clinical Trials
Registry (UMIN000037254).
Measurements
Assessment of persons with dementia
Information was made available via the web-based
tool. We collected information on neuropsychiatric
symptoms and prescribed medications. The Neuropsychiatric Inventory – Nursing Home version
(NPI-NH) was used to assess the incidence, frequency, and severity of neuropsychiatric symptoms.
The original NPI-NH comprised 12 items to rate the
frequency and severity of neuropsychiatric symptoms in persons with dementia [36–39]. Scores for
each item range from 0 to 12, with higher scores
indicating more severe symptoms. Frequency and
severity scores are multiplied to determine a total
score ranging from 0 to 144. The Japanese version of the NPI-NH has good validity and reliability
[40]. The drug name and daily dosage were recorded
for each prescribed medication. In this study, the
presence of prescribed medication for the nervous
system was used for analysis based on the Anatomical Therapeutic Chemical classification. Percentages
of the prescriptions were calculated for analgesics
(N02), antipsychotics (N05A), anxiolytics (N05B),
hypnotics and sedatives (N05C), antidepressants
(N06A), and anti-dementia drugs (N06D).
Time investment
Care professionals completed a questionnaire at
baseline, T1, and T2 to report the time required to
implement the program per person with dementia.
The program implementation comprised 1) preparation, 2) transportation, 3) meeting, and 4) management of the web-based tool (Supplementary Table 2).
The care professionals also recorded the number of
other professionals who had participated in the discussion meeting, and if any professionals had been
invited but declined to participate. If so, the reason
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for declining was also reported (Supplementary
Table 3).
Assessment of care professionals
Care professionals completed a questionnaire on
the day of the training course, which evaluated their
self-reported competence in dementia care and their
personal characteristics. Competence in dementia
care was measured using the Japanese version of
the Sense of Competence in Dementia Care Staff
(SCIDS) scale [41], comprising 17 items on a fourpoint Likert scale ranging from ‘1 = not at all’ to
‘4 = very much’. The total score ranges from 17 to
68, with higher scores indicating a higher sense of
confidence. The Japanese version of the SCIDS has
been validated [42]. Care professionals’ personal
characteristics comprised age, sex, primary work
qualification, tenure in care for older adults, and educational attainment. Primary work qualification was
classified into 1) care manager/social worker, or 2)
nurses or other direct care workers in the multivariate
analysis.
Statistical analysis
Differences in personal and professional characteristics at baseline were assessed between four provider
types (in-home care management agency, multiple
in-home service, group home, and nursing home).
One-way analyses of variance were used for continuous variables, and chi-square tests were used for
categorical variables.
Changes in neuropsychiatric symptoms per type
of provider were examined using multilevel linear
regression analysis, including persons with dementia
and care professionals as random effects, and time of
assessment as fixed effects. Panel-data format was
adopted in which the same person with dementia
could appear two or three times (data at baseline, T1,
and T2) to utilize information on cessation cases during follow-ups. The within-subject effect size was
calculated using Cohen’s drm for the NPI-NH total
score. The effect size was considered low if d values
varied by approximately 0.20, medium if approximately 0.50, and large if greater than 0.80 [43, 44].
Multilevel linear regression analysis was also executed to examine the associations between time
investment and type of provider. The model included
other independent variables from professional characteristics (primary work qualification, tenure in care
for older adults, and competence in dementia care),
characteristics of persons with dementia (age, sex,
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Table 1
Baseline characteristics of persons with dementia

Baseline, Oct 2019 N (%)
or mean (SD)
Age, y
Sex, male
Alzheimer’s disease
Prescribed medication
Anti-dementia drugs (N06D)
Antipsychotics (N05A)
Analgesics (N02)
Hypnotics and sedatives (N05C)
Antidepressants (N06A)
Anxiolytics (N05B)
Neuropsychiatric symptoms (0–144)

In-home care

Residential care

Test statistic

p

86.7 (7.0)
5 (21.7)
16 (69.6)

F(3) = 0.81
χ2 (3) = 5.14
χ2 (3) = 2.40

0.489
0.162
0.494

11 (47.8)
3 (13.0)
2 (8.7)
1 (4.3)
1 (4.3)
0 (0.0)
32.9 (19.2)a

χ2 (3) = 2.19
χ2 (3) = 3.19
χ2 (3) = 4.44
χ2 (3) = 2.53
χ2 (3) = 3.88
χ2 (3) = 5.47
F(3) = 3.64

0.534
0.363
0.217
0.470
0.275
0.140
0.015

Care management
(N = 38)

Multiple in-home
(N = 28)

Group home
(N = 36)

Nursing home
(N = 23)

85.1 (5.6)
14 (36.8)
28 (73.7)

85.1 (6.0)
5 (17.9)
16 (57.1)

84.0 (7.3)
6 (16.7)
26 (72.2)

17 (44.7)
5 (13.2)
1 (2.6)
2 (5.3)
1 (2.6)
3 (7.9)
18.7 (16.1)a

15 (53.6)
8 (28.6)
5 (17.9)
2 (7.1)
2 (7.1)
0 (0.0)
25.2 (17.7)

22 (61.1)
6 (16.7)
4 (11.1)
5 (13.9)
5 (13.9)
4 (11.1)
28.8 (18.2)

SD, standard deviation. Level of neuropsychiatric symptoms was assessed using the Japanese version of the Neuropsychiatric InventoryNursing Home version (NPI-NH). a Significant difference between the same alphabet letter at p < 0.05, Bonferroni correction.

type of dementia, use of anti-dementia drugs and
antipsychotics), and level of neuropsychiatric symptoms. The interclass correlation coefficient (ICC) for
care professional was calculated to evaluate the contribution of the difference of professionals to the
variance in time investment. A sensitivity analysis
was employed using the multilevel model where the
dependent variable comprised each category of time
investment rather than total minutes. Time investment
for transportation was not included as the average
number of minutes was small (4.2–5.8).
Statistical significance was considered at an overall
␣ = 0.05. Adjustments for multiple testing included
the Bonferroni correction with a significance threshold at 0.0125 for neuropsychiatric symptoms per type
of provider. All statistical analyses were conducted
using STATA version 16.1 (StataCorp, Texas).

These personal characteristics at baseline did not
differ by type of provider except for the level of neuropsychiatric symptoms. The average total NPI-NH
score varied between 18.7 in in-home care management agencies and 32.9 in nursing home residents
(Table 1).

RESULTS

Follow-ups
Of the 125 persons with dementia at baseline,
116 received a complete T1 assessment, and 108
received a complete T2 assessment (Fig. 1). Seventeen persons did not receive complete follow-ups due
to an unavailable schedule for the discussion meeting (n = 6), hospital admission (n = 5), change in care
professional’s place of work (n = 3), acute deterioration in physical health (n = 2), or death (n = 1) during
the period. The 17 cessation cases did not differ from
the remaining 108 cases in baseline characteristics or
type of provider.

Characteristics of persons with dementia

Characteristics of care professionals

Registration
There were 130 persons with dementia registered
in the web-based tool. Of these, 125 received a complete baseline assessment; 5 did not receive baseline
assessments due to consent withdrawal (n = 2), hospital admission (n = 1), acute deterioration of physical
health (n = 1), and the care professional’s change in
place of work (n = 1). Those who completed the baseline assessment had a mean age of 85.1 (SD = 6.5)
years and included 30 men (24.0%). Eighty-six persons had a diagnosis of Alzheimer’s disease (68.8%);
65 had been prescribed anti-dementia drugs (52.0%);
and 22 had been prescribed antipsychotics (17.6%).

Registration
A total of 74 care professionals from 62 providers
participated in a 1-day training course for the program in Tokyo. Although the sample size was lower
than expected, we concluded the recruitment by
mid-September due to Typhoon Faxai. Of the 74 participating professionals, 7 declined to implement the
program as they had been affected by Typhoon Hagibis and its aftermath in early October 2019. The
remaining 67 professionals from 60 providers registered 130 persons with dementia in the program
at baseline (Fig. 1). These 67 professionals completed the three-hour debriefing meeting. On average,
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Table 2
Characteristics of care professionals
Baseline, Sep 2019 N (%)
or mean (SD)

Age, y
Sex, male
Primary qualification for work
Professional who handles care
plan/care coordination
Care manager
Social worker
Professional who provides care
Nurse
Direct care worker other than nurse
OT / PT
Other, unspecified
Educational attainment
Junior high school
High school
College, vocational school
University
Tenure in care for older adults, month
Competence in dementia care (17–68)

In-home care

Residential care

Care
management
(N = 21)

Multiple
in-home
(N = 14)

Group
home
(N = 19)

Nursing
home
(N = 13)

51.2 (9.0)a
5 (23.8)

44.1 (6.3)
5 (35.7)

46.9 (9.1)b
13 (68.4)

37.5 (12.3)a,b
6 (46.2)

21 (100.0)
0 (0.0)

5 (35.7)
0 (0.0)

2 (10.5)
1 (5.3)

2 (15.4)
0 (0.0)

0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)

1 (7.1)
8 (57.1)
0 (0.0)
0 (0.0)

0 (0.0)
16 (84.2)
0 (0.0)
0 (0.0)

0 (0.0)
10 (76.9)
0 (0.0)
1 (7.7)

1 (4.8)
4 (19.0)
9 (42.9)
7 (33.3)
231.1 (74.1)a,b,c
40.0 (7.6)

0 (0.0)
3 (21.4)
4 (28.6)
7 (50.0)
151.4 (81.6)a
40.4 (6.1)

0 (0.0)
6 (31.6)
4 (21.1)
9 (47.4)
134.7 (81.5)b
40.8 (6.0)

0 (0.0)
4 (30.8)
7 (53.8)
2 (15.4)
117.5 (74.5)c
43.2 (7.6)

Test statistic

p

F(3) = 6.08
χ2 (3) = 8.51
χ2 (12) = 49.23

0.001
0.037
<0.001

χ2 (9) = 8.76

0.460

F(3) = 7.75
F(3) = 0.63

<0.001
0.598

SD, standard deviation. Competence in dementia care was measured by the Japanese version of the Sense of Competence in Dementia Care
Staff scale. a,b,c Significant difference between the same alphabet letter at p < 0.05, Bonferroni correction.

1.1 professionals per provider and 1.9 persons with
dementia per professional were registered.
Baseline characteristics
The 67 care professionals had a mean age of 45.9
(SD = 10.3) years and included 29 men (43.3%).
There were 34 direct care workers (other than nurses)
(50.7%) and 30 care managers (44.8%). The mean
number of months of tenure in care for older adults
was 165.1 (SD = 89.1). Twenty-five professionals
had graduated from university (37.3%) and 24 from
vocational school or college (35.8%). The mean
sense of competence in dementia care measured
by SCIDS was 40.9 (SD = 6.8). Care professionals from in-home care management agencies were
older, included fewer men, had a longer tenure in
care for older adults, and included no professionals
other than care managers. Most care professionals
from group homes and nursing homes were direct
care workers. There were no significant differences
in measured competence in dementia care between
types of providers or professionals (Table 2).
Intervention
At baseline, the most frequently specified unmet
needs were another person bothering the person (n =
67, 53.6%), sleepiness or tiredness (n = 58, 46.4%),

and pain (n = 55, 44.0%). The action plan was mostly
linked to pleasant activity/recreation (n = 38, 30.4%).
The most frequent caregivers involved in the interdisciplinary meeting were direct care workers who
were not nurses (n = 123, 98.4%) and care managers (n = 80, 64.0%) (Supplementary Table 1). On
average, the baseline assessment was performed
19.8 (SD = 10.6) days after the training course. The
mean number of days from baseline to T2 was 97.1
(SD = 21.9).
The average total NPI-NH score was 19.4
(SD = 16.4) at T1, and 16.0 (SD = 15.2) at T2. The
total score decreased significantly from baseline to
T1 and T2 in each type of provider, except for nursing
homes between baseline and T1. The observed effect
size at T2 was medium (0.44–0.61) at each type of
provider (Table 3).
Time investment of care professionals
At baseline, the 119 persons with dementia had
complete information on the time investment of care
professionals for the program implementation. There
were 111 persons with complete T1 information,
and 108 with complete T2 information. The average
total minutes for the five-month interventions with
completed follow-ups was 417.9 (SD = 219.8) with
a decrease of 8.6 points (SD = 14.0) in the NPI total
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Table 3
Average total Neuropsychiatric Inventory scores by type of provider at baseline, T1, and T2
In-home care
Care
management

Time of assessment

N

Baseline
T1
Coefficient (95%CI)

38
33

T2
Coefficient (95%CI)
Effect size, Cohen’s drm
ICC in the null model
Person with dementia
Care professional
Random effect in the full model
Residual
Person with dementia
Care professional

Residential care
Multiple
in-home

Mean (SD)

N

18.7 (16.1)
13.3 (11.2)
–5.41∗
(–9.09, –1.73)
30
11.5 (12.1)
–7.40∗
(–11.20, –3.59)
0.55

28
27

Group
home

Mean (SD)

N

25.2 (17.7)
17.8 (14.4)
–6.13∗
(–10.82, –1.44)
26
16.7 (17.7)
–7.64∗
(–12.40, –2.89)
0.44

36
34

Nursing
home

Mean (SD)

N

28.8 (18.2)
19.3 (13.4)
–9.94∗
(–13.78, –6.09)
32
17.7 (14.8)
–10.45∗
(–14.38, –6.52)
0.61

23
22

Mean (SD)

32.9 (19.2)
30.9 (23.3)
–1.98
(–10.67, 6.70)
20
19.3 (16.3)
–12.08∗
(–21.04, –3.12)
0.61

0.304
0.304

0.350
0.350

0.308
0.308

0.197
0.197

59.320
60.914
60.914

77.709
108.487
108.487

65.855
87.739
87.739

218.613
81.133
81.133

Coefficients and 95% confidence intervals, and interclass correlation coefficient were estimated using multilevel linear regression analysis
including person with dementia and care professional as random effects. Level of neuropsychiatric symptoms was assessed using the Japanese
version of the Neuropsychiatric Inventory-Nursing Home version (NPI-NH). ∗ p < 0.0125, Bonferroni significance threshold.
Table 4
Time investment of professionals for program implementation by type of provider
Total N

Mean (SD)

In-home care
Care management

Minutes
Baseline
T1
T2
Total
Total cost, yen

119
111
108
103
103

Change in NPI

103

193.7 (103.3)
126.5 (77.6)
101.2 (58.7)
417.9 (219.8)
28836.6
(14912.1)
8.6 (14.0)

Residential care

Multiple in-home

Group home

Nursing home

N

Mean (SD)

N

Mean (SD)

N

Mean (SD)

N

Mean (SD)

38
33
30
30
30

184.5 (71.1)
133.2 (85.5)
102.9 (53.4)
420.4 (190.4)
26421.0
(15231.3)
8.2 (11.1)

25
27
26
24
24

172.4 (118.0)
101.9 (60.8)
64.7 (21.4)
311.0 (153.6)
25122.3
(13269.6)
6.6 (15.5)

33
30
32
29
29

219.6 (126.6)
151.8 (87.6)
127.7 (77.0)
508.2 (281.6)
31824.9
(15006.9)
9.3 (13.3)

23
21
20
20
20

194.8 (92.4)
111.3 (58.2)
123.5 (41.9)
411.4 (172.4)
32584.0
(15479.1)
10.3 (17.6)

30

24

29

20

Estimated total cost accounted for time investment, national average wage, and number of participants in the discussion meeting. Level of
neuropsychiatric symptoms was assessed using the Japanese version of the Neuropsychiatric Inventory-Nursing Home version (NPI-NH).

score (Table 4). Two-fifths of the total time investment was spent on the discussion meeting, one-third
on preparation for the meeting, and one-fifth on using
the web-based tool to input evaluation of the NPI,
unmet needs, and action plan determined in the meeting (Supplementary Table 2).
The average number of professionals who participated in the baseline meeting was 3.1 (SD = 1.9).
Forty-eight persons (40.3%) experienced other professionals declining to participate in the meeting at
baseline. The most frequent reason for declining to
participate was time constraints. The percentage of
professionals declining to participate did not differ
by type of provider (χ2 (6) = 12.08, p = 0.060) (Supplementary Table 3).

The multilevel linear regression analysis showed a
significantly lower time investment at T1 and T2 than
at baseline. The time investment among in-home care
management agencies was significantly lower than
that in group homes. There were significant associations of lower time investment with both a shorter
tenure in care for older adults and greater competence in dementia care. The ICC for professionals was
0.280 (Table 5). Sensitivity analyses using each category instead of total time investment displayed a significantly higher time investment for preparation and
use of the web-based tool among group homes than
in-home care management agencies. Time investment
for preparation was also significantly higher among
nursing homes than care management agencies.
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Table 5
Factors relating to time investment for the program implementation
Coefficient (95% confidence interval)

Total minutes

Type of provider, reference = in-home
care management
Multiple in-home service provider
7.97 (–32.39, 48.33)
Group home
59.83∗ (16.80, 102.85)
Nursing home
36.20 (–9.68, 82.08)
Time of evaluation,
reference = baseline
T1
–66.92∗ (–80.43, –53.41)
T2
–91.72∗ (–105.34, –77.61)
Characteristics of care professionals
Primary qualification, care
14.61 (–21.32, 50.54)
manager/social worker
Tenure in care for older adults, month
0.23∗ (0.06, 0.39)
Competence in dementia care
–2.29∗ (–4.09., –0.49)
(17–68)
Characteristics of persons with
dementia
Age at baseline, year
0.70 (–1.17, 2.57)
Sex, male
21.59 (–7.52, 50.70)
Type of dementia, Alzheimer’s
15.79 (–10.75, 42.33)
disease
Prescribed medication
N05A: antipsychotics
–6.33 (–35.74, 23.09)
N06D: anti-dementia drugs
1.17 (–21.86, 24.21)
Level of neuropsychiatric symptoms
0.18 (–0.35, 0.72)
(0–144)
Random effect
Residual
2512.072
Person with dementia
1599.603
Care professional
1599.603
Multilevel linear regression analysis including person with dementia and care professionals as random effects. Interclass correlation
coefficient inn the full model was 0.280 for care professional. Competence in dementia care was measured by the Japanese version
of the Sense of Competence in Dementia Care Staff scale. Level
of neuropsychiatric symptoms was assessed using the Japanese
version of the Neuropsychiatric Inventory-Nursing Home version
(NPI-NH). ∗ p < 0.05.

There were significant associations between a lower
time investment for preparation or use of the webbased tool and shorter tenure in care for older adults.
Time investment for preparation was significantly
lower among care professionals whose primary qualifications were nurses or other direct care workers, and
professionals with greater competence in dementia
care (Supplementary Table 4).
DISCUSSION
The level of neuropsychiatric symptoms declined
significantly in group home and nursing home residents as well as in in-home service users. The effect
size of the reduction in neuropsychiatric symptoms
was medium (0.44–0.61) for each type of provider.
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The time investment for program implementation
among in-home care management agencies was significantly lower than for group homes and smaller
at follow-ups than at baseline. To the best of our
knowledge, this is the first study to have uncovered
the time investment of a psychosocial dementia care
program for neuropsychiatric symptoms both in inhome and residential care settings. Our findings have
implications for exploring dissemination strategies
for psychosocial dementia care interventions. Further, professionals with shorter tenure in care for
older adults and those with greater competence in
dementia care took significantly less time for implementation than professionals with longer tenure and
lower competence.
Contrary to our expectations, the time investment
was not higher among in-home care management
agencies than in other types of providers. Furthermore, the time investment among in-home care
management agencies was significantly lower than
that in group homes. Although group home residents
did not show a significant difference in their level
of neuropsychiatric symptoms from in-home service
users, persons with dementia living in group homes
tended to have more severe neuropsychiatric symptoms than in-home service users [45]. Thus, care
professionals may have needed more time for discussions to identify unmet needs and devise an action
plan. It is globally recommended to start advance
care planning to share the person’s values, goals,
and preferences regarding the rest of life at the time
of dementia diagnosis [19]; to date, however, there
is no legislation or regulations regarding advance
care planning in Japan [46]. The small-scale homelike environment in group homes could have added
another disadvantage to program implementation.
Although this environment has positive aspects such
as increased decision authority among nursing staff
[47], it has barriers in terms of integrated care for
nursing staff working alone for a large part of the day
[48]. Whereas the lack of regular multidisciplinary
meetings is perceived as a facilitator to psychosocial
management of neuropsychiatric symptoms [49], it
could also escalate the time required for care professionals to become acquainted with the DEMBASE®
program. It would be beneficial to explore the incorporation of advance care planning in the program
implementation to make information more available
to specify unmet needs and form an action plan.
In previous research in Tokyo, where the majority of participating professionals were in-home
care managers, the professionals presumed that their
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challenges in holding interdisciplinary discussion
meetings were specific to in-home care settings [26].
In this study, however, more than half of group home
and nursing home residents received declines from
professionals other than participating employees to
attend the discussion meeting. Time constraint was
the most frequently cited reason for the decline across
all types of providers, which is consistent with international findings regarding the implementation of
psychosocial interventions for persons with dementia [50, 51]. Therefore, the largest time investment at
the first implementation is a unique barrier to program implementation regardless of setting. Since the
time investment gradually decreased from baseline
to follow-ups, care professionals who managed the
implementation and other professionals who participated in the discussion meeting acquired knowledge
regarding the individual needs of the person with
dementia, resulting in a faster implementation process. The facilitators to program implementation
included visualized feedback regarding mitigated
neuropsychiatric symptoms via a web-based tool
that motivated care professionals only at follow-up
assessments [26]. This delayed-return feature of the
program may increase the risk of cessation before
follow-ups when the time investment for baseline
assessment is felt not to be worth the expense. In this
study, the most frequent reason for cessation was time
constraints for the discussion meeting. An additional
benefit scheme under the public long-term care insurance program would be helpful to reward the time
investment and encourage program implementation
until follow-ups.
The time investment was significantly lower
among care professionals with greater professional
competence in dementia care. Their enhanced competence may enable care professionals to more
effectively explain the program and encourage other
professionals to participate in discussion meetings.
Our results imply that effective program implementation may require a certain level of competence among
care professionals who manage the implementation
for each provider. A shorter professional tenure in
the care for older adults was also significantly related
to lower time investment in all categories except
for the discussion meeting. More experienced professionals may have required more time to adapt to
new dementia care practice. Alternatively, less experienced professionals were aware of fewer signs of
unmet needs and acted sooner to determine the action
plan. However, even after adjustment for competence
in dementia care and tenure in care for older adults,

28% of the variance (ICC = 0.280) in time investment
was accounted for by individual care professionals,
implying that time investment may depend on which
professional manages the implementation. Further
refinement of the program components should be
explored to help care professionals proceed with
implementation with minimum time investment. It
should be cautioned that discussion in the care team
is an essential aspect and that working too fast may
increase the risk of overlooking the essence of a successful action plan. Instruction on how to structure
the discussion meeting would be helpful to shorten
the time required for professionals.
The total time investment for program implementation was 418 minutes on average, per person, besides
an 8.6-point decrease in NPI total score during the
five-month period, with three interdisciplinary discussion meetings. Using the national mean wage for
long-term care providers in 2018 [52], the total cost
for the five-month implementation was estimated at
3353 yen for a one-point decrease in NPI score.
Since the incremental cost of a one-point increase
in NPI score was estimated as 30 USD per month
[7] or 247–409 USD per year [53], which would be
driven by caregiving time [8, 54], the program may
have yielded a fair return on the time investment. It
should be noted that reduction in neuropsychiatric
symptoms could impact the costs of psychotropic
drug use, physical/psychological examination, consultation, and treatment for the management of
neuropsychiatric symptoms [55, 56]. Future research
should evaluate the change in these costs by a reduction in neuropsychiatric symptoms, as well as the time
investment for program implementation.
Strengths and limitations
The main strength of our study lies in including both in-home and residential care settings in the
implementation of a common psychosocial dementia
care program. A significant reduction in neuropsychiatric symptoms was observed in both in-home
and residential care settings, which incurred a substantial time investment. However, our study has
some limitations. The number of participants per
type of provider did not fulfil the expected sample size due to the effect of natural disasters during
the recruitment process. Care professionals were
also unable to access training courses following the
government’s advice to avoid large gatherings during the COVID-19 pandemic, caused by the severe
acute respiratory syndrome coronavirus 2 (SARS-
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CoV-2). As the pandemic and consequent distancing
might increase neuropsychiatric symptoms of people
with dementia [57, 58], the psychosocial dementia
care program delivered remotely through technology
should be further explored. Currently, an e-learning
training course of the program has been developed in
the Netherlands and Japan to enable care professionals encouraged to avoid travel due to COVID-19 to
participate in the program remotely.
The time investment was based on professionals’ reports, which may have resulted in response
bias toward overestimation. Because participant
recruitment was conducted by nationwide provider
organizations, participating professionals probably
had higher competence (mean 40.9) than care professionals in Tokyo (mean 37.0) [31]. This sampling
bias may have resulted in lower time investment for
the program implementation and underestimation of
the association between time investment and professional competence. The present study did not assess
the quality of life of persons with dementia, which
should be evaluated to measure the cost-effectiveness
of the program in the future.
Conclusions
The program implementation incurred a substantial time investment in both in-home and residential
care settings. The total time investment may have a
fair return when the level of reduced neuropsychiatric
symptoms is considered. However, there is a risk of
cessation before follow-ups when the time investment
for the baseline assessment is felt not to be worth the
expense. An additional benefit scheme to reward the
time investment would be helpful to encourage the
program implementation until follow-ups.
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