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Developing an interdisciplinary program of educational
support for early-stage dementia patients and their family
members: An investigation based on learning needs and
attitude changes

Aya Seike,"* Chieko Sumigaki,! Akinori Takeda,' Hidetoshi Endo,' Takashi Sakurai' and Kenji Toba!

!Center for Comprehensive Care and Research on Demented Disorders, National Center for Geriatrics and Gerontology, Obu, and *Kokoro
Research Center, Kyoto University, Kyoto, Japan

Aim: The National Center for Geriatrics and Gerontology has begun to provide educational support for family
caregivers through interdisciplinary programs focusing on patients in the early stage of dementia. These interdisci-
plinary programs have established two domains for the purpose of “educational support”: cure domains (medical care,
medication) and care domains (nursing care, welfare). In the present study, we examined the learning needs and
post-learning attitude changes of patients and their families who participated in these programs in order to assess the
effectiveness of an interdisciplinary program of educational support in each of these domains.

Methods: A total of 170 participants (51 dementia patients, 119 family members) were included in the study. Data
were obtained from electronic health records, and through a written survey administered before and immediately after
each program.

Results: A high percentage of patients and family members desired knowledge about the progression and symptoms
of dementia, as well as measures to prevent progression, both of which fall under the medical care content. For
patients, education in the medical care content increased their motivation to live. For families, education in the
medical and nursing care contents promoted their understanding of dementia, while education in medication and
welfare contents improved their skills for handling dementia patients and their symptoms.

Conclusion: Both patients and family members expressed a need to learn medical care content, including the
progression and disease symptoms of dementia, and methods to prevent the progression of dementia symptoms.
Their responses showed that learning medical care was effective for understanding dementia. We suggested that
medical care content was the core of interdisciplinary educational support for early-stage dementia patients and their
family members. Geriatr Gerontol Int 2014; 14 (Suppl. 2): 28-34.

Keywords: attitude changes, early-stage-dementia, educational support, interdisciplinary, learning needs, medical
care content.

Introduction care.! The Japanese Ministry of Health, Labor and

Welfare advocates the strengthening of day-to-day
The number of dementia patients in Japan is steadily family support in the community, irrespective of the
increasing. In response to this situation, the “Future stage of dementia.? Previous studies have shown that
Direction of Dementia Policy -June 2012-" highlighted providing family caregivers of dementia patients with a
“early diagnosis and early care” as the foundation of  psycho-educational program for a fixed period improves

the trust between caregivers and patients, and provides
caregivers with an understanding of the disease and
Accepted for publication 10 January 2014. coping ability for caregiving.** Chien et al. stated that
when care managers provided sessions on self-care and
restoring or building family relationships, the patients’
symptoms stabilized, caregivers felt their care to be less

Correspondence: Dr Aya Seike MSW MPH PhD, Center for
Comprehensive Care and Research on Demented Disorders,
National Center for Geriatrics and Gerontology, 35 Gengo,

Morioka-cho, Obu, Aichi 474-8511, Japan. Email: burdensome, and the admission rates and periods
ayahime@ncgg.go.jp of admission to medical institutions decreased.’ In
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addition, counseling for dementia patients’ family
members enabled prolonged home care.®” However, all
of these studies have methodological shortcomings. For
example, when selecting study subjects from the popu-
lation of dementia patients requiring care, these studies
categorized symptoms too broadly, ranging from slight
to severe. In addition, study program providers (inter-
veners) were only chosen from the paramedic profession
rather than from an interdisciplinary group.

In order to address some of these issues, the Center
for Comprehensive Care and Research on Memory
Disorders (Monowasure-Center) of the National Center
for Geriatrics and Gerontology (NCGG) embarked on
an interdisciplinary program of educational support for
dementia patients and their families immediately after
the definitive diagnosis of dementia. We examined the
learning needs and post-learning attitude changes of
patients and their families in order to assess the effec-
tiveness of this interdisciplinary program of educational
support.

Methods

Operational definition

First, the interdisciplinary research team set up two
operational definitions. We defined the first few months
after a definitive dementia diagnosis as the “early stage.”
Next, we set up a program offered through an inter-
disciplinary collaboration as “early-stage educational
support.”

Psycho-educational program

We divided the program structure broadly into two
domains: the “cure domain” concerned with diagnosis,

Table 1 Structure of educational program

treatment and medication for dementia, and the “care
domain” concerned with care methods and social
support for dementia patients. Furthermore, the cure
domain consisted of medical care content and medica-
tion content, the care domain consisted of nursing care
content and welfare content. We then set up four
content categories for each domain (Table1), and
assigned physicians, pharmacists, nurses and psychiat-
ric social workers as interveners.

Participants

The study protocol was approved by the institutional
review board of the NCGG of Japan. Candidate patients
and their family caregivers submitted informed consent
before participating in the study. The total number of
participants was 170. This research included several
cases in which there were two or more family partici-
pants to one patient. In these cases, all participating
family members in the household were counted in the
number of participants. Following are the details of the
170 study participants (Fig. S1).

The study participants were 51 dementia patients
(henceforth referred to as “patients”) who had been
given a definitive dementia diagnosis only a few months
before participation in the program (August 2012 to
August 2013). The 51 patients targeted in the study
comprised 41 patients who participated in both the cure
and the care domains, and 10 patients who participated
in only the care domain. Furthermore, the study also
targeted 119 family members of patients, raising the
total number of participants to 170. These 119 family
members comprised 53 who participated in both the
cure and the care domains, and 66 who participated in
only one domain. Of these 66 single-domain partici-
pants, 27 participated in the cure domain, and 39

Domain  Program Intervener Time provided  No. times Theme
content (min)
Cure Medical care ~ Physician 15 One time/one  Basic knowledge about
month dementia
Medication Pharmacist 15 One time/one  Pharmacological treatment
month and management through
medication
Care Nursing care ~ Nurse 15 One time/one  Understanding dementia
month patients as “people with
dementia” and coping
methods
Welfare Psychiatric 15 One time/one  Provision of information

social worker

month concerning social resources
that help patients and their

caregivers in the community

© 2014 Japan Geriatrics Society
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participated in the care domain. Participation in each
domain was based on request rather than random
allocation.

Assessment and questionnaires

The items of type of dementia, Barthel Index (BI),®
Mini-Mental State Examination (MMSE),’ Dementia
Behavior Disturbance Scale (DBD)' and Zarit Burden
Interview (ZBI)" were collected through patients’ elec-
tronic health records, and descriptive questionnaires
issued before and after each program. The question-
naire items administered before attending the program
inquired about personal attributes and what the partici-
pant desired to learn. After completion of the program,
we examined participants’ learning needs and attitude
changes for each domain, using four items: (i) degree of
usefulness for future life and caregiving; (ii) degree to
which anxieties about life and care are resolved; (iii)
degree of improvement in future life and increase in
incentive for care; and (iv) degree to which understand-
ing of dementia is promoted. For the responses, we used
a five-point Likert scale with possible answers to each
question being: (i) completely disagree; (ii) disagree
somewhat; (iil) cannot say either way; (iv) agree consid-
erably; and (v) agree very much.

Statistical analysis

analysis of x-test, we used the sPSS windows version
21.0 program (SPSS, Chicago, IL, USA).

Results

Characteristics of patients and family members

Characteristics of both patients and family member
participants were analyzed (Table 2). Patients’ clinical
characteristics were analyzed according to sex, age, type
of dementia, the BI, the MMSE score and the DBD.
Among the clinical characteristics, Alzheimer’s disease
was the most common type of dementia (88.2%). In
addition, some participating patients showed early-stage
dementia with MMSE (mean + SD) scores of 19.9 £ 4.5.

The family member characteristics analyzed were
sex, age group, family relationship to patient, living with
patients and the ZBI. Approximately 70.0% of family
member participants were females, and approximately
50.0% of family member participants were in the old age
group. In the family member’s relationship to patient
group, “spouse” accounted for the highest proportion
of responses (47.9%).

Learning needs according to program contents and
change in participant attitude

We carried out a statistical analysis of the quantitative Cure domain (program content: Medical care/
data and categorized the qualitative data. For the data Medication).
Table 2 Baseline characteristics of patients and family members
The items 1 (%) Mean + SD
Patients characteristics (n = S51)
Sex (female) 30 (58.8)
Age (years) 78.8 6.6
Types of dementia
Alzheimer’s disease 45 (88.2)
Vascular dementia 5 (9.8)
Dementia with Lewy bodies 1(2.0)
Barthel Index 94.5+15.9
MMSE (total score) 19.9+4.5
DBD scale (total score) . 13.1+8.1
Living with family members (at home) 47 (92.1)
Family members’ characteristics (2 = 119)
Sex (female) 83 (69.7)
Older age group (from 60s to 80s) 59 (49.5)
Patient’s spouse 57 (47.9)
Patient’s daughter or son 41 (34.5)
Patient’s daughter or son-in-law 14 (11.8)
Living with patients (at home) 114 (95.8)
ZBI (total score) 19.6 £4.5

DBD, Dementia Behavior Disturbance Scale; MMSE, Mini-Mental State

Examination; ZBI, Zarit Burden Interview.

30 |
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Learning needs

A total of 27 patients and 80 family members gave com-
plete answers regarding learning needs (Table 3). The
majority of the patients’ answers were categorized as
“Understand how the advance of dementia can be pre-
vented” and “Gained a general understanding of
dementia.” Many patients expressed a desire to know
how to slow down the progress of dementia, as well as
general things to keep in mind when going about their
daily lives. Patients also stated their desire to confirm
whether their current disease and symptoms were real.

With regard to family members, the majority of
answers were in the categories “Gain understanding
about dementia” and “How to cope with dementia and
the patient.”

Attitude change

With regard to program 1, “Leads to understanding of
dementia” and “Useful for future care and living
methods” had high values of more than 80.0% for
patients, and more than 70.0% for family members

Table 3 Learning needs according to program contents

(Table 4). We did not find a statistical difference, but
more than 70.0% of the patients answered “Leads to
increased motivation to live,” and similarly, more than
70.0% of family members answered that it “Leads to a
resolution of anxiety about life and care.”

For program 2, results for “Led to a resolution of
anxiety about life and care” were approximately 70.0%
for both patients and family members. In this program,
family members’ attitudes appeared to change, with
72.5% of family members, a markedly high result,
answering that the program is “Useful for future care
and living methods” and “Leads to increased motivation
to live.”

Care domain (Program content: Nursing care/
Welfare).

Learning needs

On the topic of learning needs, 30 patients and 92
family members gave complete answers (Table 3). An
extremely high proportion of patients (90.0%) answered
that the program helped them to “Gain a general under-
standing of dementia.” This result showed patients’

Domain Content Category

Patients Family
members
n=27 n=280

Cure Medical
care/Medication

TLearn how to prevent dementia from progressing
Gain knowledge on the treatment methods for dementia

TGain a general understanding of dementia

8 (29.6%) 35 (43.8%)

10 (37.0%) S (6.3%)
5(18.5%) 16 (20.0%)

Learn how to approach dementia 0 (0.0%) 18 (22.5%)
fResolution of psychological anxiety and conflict 4 (14.8%) 3 (3.8%)
Find fellow dementia patients and caregivers 0 (0.0%) 2 (2.5%)
Examine ways in which to announce dementia 0 (0.0%) 1(1.3%)
Patients Family
members
n =230 n=92
Care Nursing Learn care methods 0 (0.0%) 56 (60.8%)
care/Welfare

fGain a general understanding of dementia

27 (90.0%) 17 (18.5%)

fLearn how to prevent dementia from progressing 12 (40.0%) 0 (0.0%)
Learn living methods 0 (0.0%) 5 (5.4%)
Learn theories of coping with dementia patients 1 (3.3%) 6 (6.5%)
Acquire information on the various types of social support 0 (0.0%) 4 (4.3%)
Connection with community and whether or not to 0 (0.0%) 2 (2.2%)
announce dementia
fResolution of psychological anxiety and conflict 1(3.3%) 2 (2.2%)
Learn ways to make use of social resources 0 (0.0%) 1(1.1%)
Other 4 (13.3%) 0(0.0%)
fCategories raised (as needs) in both categories.
© 2014 Japan Geriatrics Society | 31
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Table 4 Cure domain: Change in participants’ attitude according to program contents

Program content Questions inquiring about Responsest  Patients Family P-value
(n=27) members (x*-test)
(n=80)
1. Medical care  Q1: Program content is useful for future Agree 21 (77.7%) 60 (75.0%) P=0.97
care and living methods Disagree 6 (22.3%) 20 (25.0%)
Q2: Program content linked to a resolution = Agree 19 (70.3%) S8 (72.5%) P =0.85
of anxiety concerning life and care Disagree 8 (29.7%) 22 (27.5%)
Q3: Program content linked to Agree 19 (70.4%) 54 (67.5%) P=0.9S5
improvement in future life and increase in Disagree 8 (29.6%) 26 (32.5%)
motivation to live
Q4: Program content linked to Agree 22 (81.5%) 66 (82.5%) P=0.78
understanding of dementia Disagree S (18.5%) 14 (17.5%)
2. Medication Q1: Program content is useful for future Agree 17 (62.9%) 58 (72.5%) P=10.09
care and living methods Disagree 10 37.1%) 22 (27.5%)
Q2: Program content linked to a resolution  Agree 18 (66.6%) S59(73.7%) P=10.42
of anxiety concerning life and care Disagree 9(33.4%) 21 (26.3%)
Q3: Program content linked to Agree 16 (59.2%) S8 (72.5%) P=10.06
improvement in future life and increase in Disagree 11 (40.8%) 22 (27.5%)
motivation to live
Q4: Program content linked to Agree 16 (59.2%) 55 (68.7%) P=0.30
understanding of dementia Disagree 11 (40.8%) 25 (31.3%)

*For each question, we calculated the answers by using a five-point Likert scale whereby we combined the number of
participants who selected “Agree very much” and “Agree considerably” as those who selected “Agree”; we counted those who
selected “Completely disagree,” “Disagree somewhat” and “Cannot say either way” as “Disagree.” We additionally used a

¥ -test.

desires to learn the means to prevent their dementia
from worsening. In other words, patients wanted to
learn about treatments and living methods that could
stop the progression of their dementia.

As for family members, 60.8% showed a desire to
“Learn care methods.” Family members desired to know
more about the ways to approach problem behaviors in
dementia patients.

Attitude change

In program 3, the degree of attitude change among
patients was polarized at approximately 60.0%
(Table 5). Those whose degree of attitude change was
60.0% or above answered that it was “Useful for future
living methods” and “Leads to increased motivation to
live.” As for the degree of attitude change among family
members, the results were high (70.0%) on all four
items. The highest items were “Leads to a resolution of
anxiety about life and care,” and “L.eads to understand-
ing of dementia,” at 76.1% and 78.3% respectively. A
significant difference was observed in the latter (x>-test,
P <0.05).

With regard to program 4, the degree of attitude
change among patients remained at approximately
60.0% for all four items, with the highest of these, at
66.6%, being “Leads to increased motivation to live.”

32 |

As for family members, no significant difference was
observed, but “Useful for future life and care” and
“Leads to a resolution of anxiety about life and care”
were high at 72.8% and 71.7%, respectively.

Discussion

Although educational support programs typically target
family caregivers,’” the present study was unique in that
it targeted patients as well. As very little time had passed
since the definitive dementia diagnosis, both patients
and family members might have been confused or
anxious, but they showed high expectations for
learning. In considering these concerns and expecta-
tions, it is important to examine the learning needs and
attitude changes throughout the program.

As shown in Table2, both patients and family
members were aging. We reasoned that there was
elderly care by the elderly because of the high rate of
“spouse” in the family relationship to patient. Dementia
conditions will worsen little by little from diagnosis,
even if patients have early-stage dementia. Therefore,
the necessity for learning about the cure and care of
dementia was suggested as preparation for preventing
care burden and care breakdown.

Many patients and their family members showed
learning needs for medical care content in the cure

© 2014 Japan Geriatrics Society
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Table 5 Care domain: Change in participants’ attitude according to program contents

Program content  Questions inquiring about Responsest  Patients Family P-value
(n=30) members (x*-test)
(n=92)
3. Nursing care Q1: Program content is useful for Agree 19 (63.3%) 65(70.7%) P=0.82
future care and living methods Disagree 11 (86.7%) 27 (29.3%)
Q2: Program content linked to a Agree 18 (60.0%) 70(76.1%) P=0.17
resolution of anxiety concerning life ~ Disagree 12 (40.0%) 22 (23.9%)
and care
Q3: Program content linked to Agree 19 (63.3%) 67 (72.8%) P=0.59
improvement in future life and Disagree 11 36.7%) 25 (27.2%)
increase in motivation to live
Q4: Program content linked to Agree 17 (56.6%) 72(78.3%) P=0.40
understanding of dementia Disagree 13 (43.4%) 20 (21.7%)
4. Welfare Q1: Program content is useful for Agree 19 (63.3%) 67 (72.8%) P=0.21
future care and living methods Disagree 11 (36.7%) 25 (27.2%)
Q2: Program content linked to a Agree 19 (63.3%) 66 (71.7%) P=0.73
resolution of anxiety concerning life ~ Disagree 11 (36.7%) 26 (28.3%) -
and care
Q3: Program content linked to Agree 20 (66.6%) 62 (67.4%) P=0.72
improvement in future life and Disagree 10 33.4%) 30 (32.6%)
increase in motivation to live
Q4: Program content linked to Agree 19 (63.3%) 63 (68.4%) P=0.96
understanding of dementia Disagree 11 36.7%) 29 (31.6%)

*For each question, we calculated the answers by using a five-point Likert scale whereby we combined the number of
participants who selected “Agree very much” and “Agree considerably” as those who selected “Agree”; we counted those who
selected “Completely disagree,” “Disagree somewhat” and “Cannot say either way” as “Disagree.” We additionally used a

x2-test.

domain, including dementia progression, symptoms
and ways to prevent progression. Family members
tended to desire information about the progression of
dementia and treatment methods appropriate for stop-
ping it, as well as the symptoms that appear. Such
results support the demand for a program with conti-
nuity between cure and care.

When we attempted to verify the efficacy of each
program according to attitudinal change, we found that
the results were different depending on participants’
attributes. The most notable results among patients
were in the medical care content (program 1) “Degree
of usefulness for future life,” “Degree of increased
motivation to live” and “Degree to which the program
helped participants understand dementia.” Many
patients felt this program helped to them seek a way of
life that prevents dementia from worsening.

With regard to family members, “Degree of resolution
of anxiety about life and care” was markedly high across
all the programs. Examining the programs individually,
“Degree to which understanding of dementia was pro-
moted” was markedly high for medical care content
(program 1) and nursing care content (program 3), and
“Degree of usefulness for future life and care” was
markedly high for medication content (program 2) and
welfare content (program 4). We could infer that, in

© 2014 Japan Geriatrics Society

each case, cure and care were shown to be effective as

one unit, with “gaining understanding of dementia

patients and their symptoms” in the former, and “learn-
ing methods for sustainable care” in the latter. Interdis-
ciplinary educational support, consisting of both cure
and care content, can provide appropriate psychological
care. Another benefit of interdisciplinary educational
support is that, through learning the knowledge and
skills necessary for living with dementia, patients and
their family members spontaneously involved them-
selves in medical consultations and treatment. This
benefits healthcare providers by facilitating medical
consultations, and empowers patients and family
members about cure and care.

The present study provides evidence for three
assertions:

1 Both patients and family members feel a need to learn
medical care content including dementia progression,
symptoms and methods to prevent progression.

2 Learning medical care content would lead to their
use of knowledge and an increased motivation to
live.

3 Learning medical care content is effective in helping
family members understand dementia, and leads to
the acquisition of skills for coping with dementia
patients and their symptoms.
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Following these three points, we suggest that medical
care content was the core of interdisciplinary educa-
tional support for early-stage dementia patients and
their family members. Finally, there is a need to con-
tinue research to verify this program’s effectiveness.
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Factors associated with increased caregivers’ burden in
several cognitive stages of Alzheimer’s disease

Masaki Kamiya,'* Takashi Sakurai,' Noriko Ogama,' Yohko Maki® and Kenji Toba'

!Center for Comprehensive Care and Research on Memory Disorders, 2Department of Rehabilitation, National Center for Geriatrics and
Gerontology, Obu, and *Graduate School of Health Sciénces, Gunma University, Gunma, Japan

Aim: To investigate factors associated with caregiver burden (CB) in persons caring for older adults with various
cognitive stages of Alzheimer’s disease (AD).

Methods: Participants were 1127 outpatients and their caregivers. Participants comprised 120 older adults with
normal cognition (NC), 126 with amnestic mild cognitive impairment (aMCI) and 881 with AD. AD patients were
subclassified into four groups by Mini-Mental State Examination (MMSE) score: AD29-24 (n=117), AD23-18
(n =423), AD17-12 (n=254) and AD11-0 (n = 87). Participants and their caregivers underwent comprehensive
geriatric assessment batteries including Zarit Burden Interview (ZBI) Barthel Index, Lawton Index, Dementia Behav-
ior Disturbance Scale (DBD) to evaluate CB, Instrumental and Basic Activity of Daily Living (IADL/BADL), and
Behavioral and Psychological Symptoms of Dementia (BPSD). The comorbidity of geriatric syndrome and the living
situation of the patient/caregiver were also assessed.

Results: ZBI score was higher in patients with lower MMSE score. Multivariate regression analysis identified that
DBD was consistently associated with CB in all patients; symptoms related to memory deficit were related to CB in
aMCJ; differential IADL, such as inability to use a telephone, use transportation, manage finances, shop, cook and
take responsibility for own medication, were related to CB in AD29-24, AD23-18 and AD17-12, and geriatric
syndrome including falls and motor disturbance, sleep problems, urinary incontinence, and fatigue was related to CB
in AD23-18 and AD17-12.

Conclusions: Multiple factors including BPSD, impaired life function and geriatric syndrome were cogﬁitive
stage-dependently associated with CB. Preventive treatment of BPSD and comorbidity, and effective assistance for
IADL deficits could contribute to alleviation of CB. Geriatr Gerontol Int 2014; ee: ee—ee,

Keywords: activity of daily living, Alzheimer’s disease, behavioral and psychological symptoms of dementia, care-
givers’ burden, geriatric syndrome.

Introduction

Dementia is characterized by cognitive deficit and a loss
of functional independence." Because of the growing
dependency associated with progression of dementia,
caregivers bear an ever increasing burden of care and
management of patients with dementia. As caregiving
for patients with dementia is physically, emotionally and
financially demanding, the burden has significant impli-
cations for caregivers’ physical and mental health,
personal and social life, and overall well being.*®
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Furthermore, it is assumed that the chronic mental and
physical burden on caregivers could result in reduced
quality of care for patients with dementia, which might
worsen the patients’ health status, and cause behavioral
and psychological symptoms of dementia (BPSD).
There is wide variation in the psychological symp-
toms and physical complications of dementia, depend-
ing on the severity of dementia, the population and
differences among several diseases manifesting demen-
tia.*!® Multifactorial mechanisms might underlie the
increase in caregiver burden (CB).""? However, little is
known about factors associated with CB according to
the progression of dementia. To date, comprehensive
research has not been well carried out to clarify such
factors in demented individuals. Therefore, in the
present study, we aimed to identify the factors associ-
ated with CB according to the stage of cognitive decline
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in older adults with Alzheimer’s disease (AD), which is
the causative disease in more than 50% of all dementia.
Previous studies showed that BPSD of individuals with
dementia is one of the largest factors contributing to
CB,"'? and individuals with AD require increased assis-
tance in daily living as dementia progresses. Further-
more, patients might suffer from various comorbid
conditions, which impose an additional burden on care-
givers, We hypothesized that BPSD and activities of
daily living (ADL), as well as comorbid diseases of geri-
atric syndrome, could be candidates for factors associ-
ated with CB. Understanding the factors associated with
CB in each stage of cognitive decline should be infor-
mative not only for caregivers in order to alleviate CB,
but also for medical and healthcare professionals for
effective dementia treatment in daily practice.

Methods

Study participants

The study protocol was approved by the Ethical Review
Board of Japan’s National Center for Geriatrics and
Gerontology (NCGG), and the patients and their care-
givers provided informed consent before participation in
the study. The participants were 1127 outpatients (362
male, 799 female; aged 78.5 £ 6.2 years) and their fami-
lies, who attended the Medical Center for Dementia at
Japan’s NCGG during the period from September 2010
to August 2012. They were composed of 120 with
normal cognition (NC), 126 with amnestic mild cogni-
tive impairment (@MCI) and 881 with AD. NC, who
visited NCGG with suspicion of dementia, were diag-
nosed as having normal cognitive function. aMCI was
diagnosed based on the criteria defined by Petersen
etal.,”® and AD was diagnosed as probable AD or pos-
sible AD based on the criteria published by the U.S.
National Institute of Neurological and Communicative
Disorders and Stroke, and the Alzheimer’s Disease and
Related Disorders Association.' The AD patients were
subclassified into four groups by their total scores of the
Mini-Mental State Examination (MMSE):"® AD29-24
(MMSE score range 24-29; n = 117), AD23-18 (18-23;
n=423), AD17-12 (12-17; n = 254) and AD11-0 (0-11;
n = 87). Patients with severe conditions, such as cardiac
failure, renal disorder, liver dysfunction, neurological
and psychiatric disorders such as depression, and
alcohol abuse were excluded from the present study.

Assessment

On the first day when study participants attended the
Medical Center for Dementia for consultation on the
disease causing dementia, comprehensive geriatric
assessment batteries were carried out to evaluate dis-
ability, mood and cognitive function of the patients, and

2|

to measure CB of the caregivers. Global cognitive status
was tested using the MMSE, and depressive mood was
estimated by the self-rated Geriatric Depression Scale
(GDS; 15 items)." The patients’ basic/instrumental
activities of daily living (BADL/IADL) were assessed by
the Barthel Index (BI)'” and Lawton Index (LI),*® respec-
tively. LI is composed of five questions for men (tele-
phone use, shopping, transportation, medication,
handling finances) and three additional questions for
women (food preparation, housekeeping, laundry).
BPSD were assessed using the Dementia Behavior Dis-
turbance Scale (DBD)," and CB using the Zarit Burden
Interview (ZBI).?

Comorbid conditions of geriatric syndrome and the
living situation of the patient/caregiver were assessed by
questionnaires administered to the patients and their
caregivers. The following were assessed as comorbid
conditions: presence or absence of geriatric syndrome
symptoms including hearing disturbance, visual distur-
bance, pollakiuria, lumbago, falls, leg pain, diarrhea/
constipation, fatigue, cough/sputum, edema, upper
limb pain, itching, sleep disturbance, headache, ringing
in the ear, numbness, palsy, palpitation, dysphasia,
speech disturbance, urinary disturbance, back pain,
tremor, chest pain, dyspnea, mastication disorder,
syncope, abdominal pain, nausea/vomiting, fever and
decubitus ulcer.

Statistical analysis

Analysis of covariance (ANCOVA) with covariates of age
and sex was applied to compare six groups of NC,
aMCI, AD29-24, AD23-18, AD17-12 and AD11-0,
followed by post-hoc analysis (Scheffe) to detect statis-
tically significant differences.

Factor analysis (principal factor method and promax
rotation) was carried out on 28 subitems of DBD in
patients with AD. Items with a factor loading of <0.4
were deleted, and six factors were extracted as shown in
Table 1. These factors were interpreted as “Behavioral
disturbance”  (factor 1), “Verbal aggressiveness”
(factor 2), “Memory impairment” (factor 3), “Motor
aggressiveness” (factor 4), “Incontinence” (factor 5) and
“Apathy” (factor 6).

The factors associated with CB were analyzed using
multiple linear regression analyses in six groups. The
dependent variables were summed scores of ZBI, and
the candidates for associated factors were total scores of
BI, LI, DBD, number of conditions of geriatric syn-
drome with age and sex, which were entered in a step-
wise fashion into multiple linear regression analyses.
For analysis of DBD, we entered factors 1-6 identified
by factor analysis as independent variables. We carried
out similar analyses for B, LI and comorbid conditions
of geriatric syndrome, but symptoms whose frequency
were 10% or lower were excluded from the analysis.
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Table 1 Factor loading for Dementia Behavior Disturbance Scale subitems in Alzheimer’s disease

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6
Behavior Verbal Memory Motor Incontinence Apathy
disturbance aggressiveness impairment aggressiveness
21. Wanders aimlessly in or outside house during day 1.006 —0.105 -0.072 -0.012 0.081 -0.213
17. Gets lost outside 0.790 -0.109 -0.035 0.085 -0.049 -0.002
07. Paces up and down 0.786 0.012 0.078 -0.102 -0.015 -0.075
16. Wanders in house at night 0.784 —0.002 —0.069 0.079 ~0.063 0.019
14. Moves arms or legs in restless or agitated way 0.494 0.305 -0.144 -0.041 0.061 0.022
04. Wakes up at night for no obvious reason 0471 0.023 -0.006 0.027 -0.013 0.267
08. Repeats the same action over and over 0.395 0.188 0.193 -0.122 —-0.055 0.044
09. Is verbally abusive, swears -0.130 0.897 0.007 -0.029 -0.033 0.016
05. Makes unwarranted accusations -0.019 0.690 0.070 -0.006 -0.017 -0.004
23. Screams for no reason 0.059 0.604 -0.136 0.267 -0.090 -0.050
11. Cries or laughs inappropriately 0.199 0.484 0.042 —0.062 0.044 -0.024
12. Refuses to be helped with personal care 0.128 0.290 0.186 0.041 0.052 0.020
19. Overeats 0.098 0.245 -0.015 -0.076 0.150 0.239
02. Loses, misplaces, or hides things -0.111 0.024 0.877 0.030 0.009 -0.167
01. Asks the same question repeatedly -0.036 -0.060 0.515 0.051 -0.090 0.043
13. Hoards things for no obvious reason 0.067 0.099 0.452 —0.048 —0.049 0.109
15. Empties drawers or closets 0.255 0.091 0.294 0.027 0.077 -0.054
28. Throws food 0.018 -0.114 0.048 0.741 0.137 -0.069
26. Destroys property or clothing 0.015 0.034 0.024 0.733 -0.172 0.167
22. Makes physical attacks (hits, bites, scratches, -0.051 0.301 0.018 0.466 0.197 -0.149
kicks, spits)
27. Is incontinent of feces 0.024 -0.077 -0.016 0.116 0.709 0.007
20. Is incontinent of urine -0.033 0.031 -0.077 -0.067 0.689 0.184
06. Sleeps excessively during day -0.173 0.032 -0.124 -0.003 0.081 0.718
03. Lack of interest in daily activities 0.068 -0.109 0.152 0.007 0.056 0.490
10. Dresses inappropriately 0.177 -0.094 0.264 0.047 0.117 0.302
18. Refuses to eat 0.198 0.103 0.006 0.153 -0.087 0.217
Factor analysis: principal factor method and promax rotation. Items with significant loading (=0.4) are shown in bold.
Interfactor correlations
Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6
Factor 1 1.000
Factor 2 0.646 1.000
Factor 3 0.563 0.544 1.000
Factor 4 0.305 0.447 0.096 1.000
Factor S 0.472 0.429 0.307 0.215 1.000
Factor 6 0.578 0.514 0.549 0.197 0.500 1.000
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All analyses were carried out using the Japanese
version of spss for Windows version 19.0 (IBM Corpo-
ration, Armonk, NY, USA), and statistical significance
was set as P < 0.05.

Results

Demographics

The clinical profiles of the patients and their social
conditions are shown in Table 2. Total scores of DBD
and ZBI increased (indicating worsening), and those of
BI and LI decreased (indicating worsening) in patients
with worse performance of the MMSE. Social condi-
tions were not different among the six groups. The
frequencies of DBD subitems and conditions of the
geriatric syndrome are shown in Supporting Informa-
tion Figs S1 and S2, respectively.

Factors associated with ZBI

First, we carried out comprehensive analysis to identify
the impact of BPSD, life function and number of con-
ditions of geriatric syndrome on ZBI (Table 3). Because
there was no difference in ZBI score according to the
presence or absence of family members at their house,
subsequent regression analyses to investigate the asso-
ciation with ZBI were adjusted for age and sex. Total
score of DBD was consistently associated with ZBI in all
groups (P < 0.001 for all). LI total score was associated
with aMCI and cognitive stages from AD29-24 to
AD17-12, whereas total Bl score was not. Geriatric syn-
drome had an effect on ZBI in AD23-18 and AD17-12.

To precisely show which DBD factors contribute to
increment of ZBI, we carried out regression analyses
using the six DBD factors detected by factor analysis
(Table 4). Factor 1 (Behavioral disturbance) was associ-
ated with ZBI in all stages of AD. In AD29-24, fre-
quency of #4 (Wakes up at night for no obvious reason)
was 24.3%, #7 (Paces up and down) 20.6%, and #14,
#16, #17 and #21 < 20%. In AD23-18, the frequency of
#4 was 35.8%, #7 26.6% and #14 (Moves arms or legs
in a restless or agitated way) 23.7%. In AD17-12 and
AD11-0, all subitems of factor 1 were present in more
than 30% of cases. Factor 2 (Verbal aggressiveness) was
associated with ZBI in aMCI and cognitive stages of
AD23-18 and AD17-12. In aMC], the frequency of #5
(Unwarranted accusations) was 28.4% and of #9 (Ver-
bally abusive, swears) was 28.4%. In AD23-18, the fre-
quency of #5 was 37.2%, #9 37.1% and #11 (Cries
or laughs inappropriately) 26.1%. In AD17-12, all
subitems of factor 2 were observed at a frequency of
20~42%. Factor 3 (Memory impairment) was associated
with ZBI in aMCIL The frequency of #1 (Asks same
question repeatedly) was 46.8 %, #2 (Loses, misplaces or
hides things) 47.8% and #13 (Hoards things for no

4

obvious reason) 30.6%. Factor 4 (Motor aggressiveness)
was associated with ZBI in AD29-24 and AD11-0. In
AD29-24, the frequency of #26 (Destroys property or
clothing) was 13.1%. In AD11-0, the frequency of #22
(Makes physical attacks) was 35.2%, and of #26 and #28
(Throws food) was 23.7%. Factor 5 (Incontinence) was
associated with ZBI in AD23-18. The frequency of #20
(Urine) 35.8% and #27 (Feces) was 18.0%. Factor 6
(Apathy) was associated with ZBI in aMCI and all stages
of AD except AD11-0. The frequency of #3 (Lack of
interest) and #6 (Sleeps excessively during the day) was
approximately 50% of patients in all subclasses.

Regarding IADL, impaired function of telephone use,
transportation, finance handling and responsibility for
own medication were associated with CB in men. In
women, transportation, shopping, food preparation,
medication and finance were important functions for
their caregivers (Table 5). Although BADL was not
associated with CB in comprehensive analysis (Table 3),
we explored possible factors associated with CB by
using subitems of Bl. As a result, deficit related to motor
disturbance (Climbing stairs) was an associated factor in
aMCI, impaired bathing and grooming in AD29-24,
and inability to dress in AD23-18, AD17-12 and
AD11-0 (Table 5).

Regarding geriatric syndrome, comorbidity-related
motor function (Falls and palsy), urinary disturbance,
sleep disturbance, and fatigue were associated factors in
AD23-18 and AD17-12 (Table 6).

Discussion

The present study clearly showed that ZBI score is
higher in patients with more severe cognitive decline,
and that multiple factors, including BPSD, impaired life
function and geriatric syndrome, are independently
associated with CB. A variety of positive and passive
BPSD were consistent burden factors in aMCI or all
patients with AD. Symptoms related to memory deficit
were factors related to CB in aMCI. Differential IADL,
such as inability to use a telephone, transportation,
finance handling, shopping, cooking and responsibility
for own medication, and geriatric syndrome were also
associated with CB in individual cognitive groups of
AD. As components of geriatric syndrome, falls and
motor disturbance, sleep disturbance, urinary inconti-
nence, and fatigue were related to CB in AD. Thus, the
present study carried out a comprehensive analysis to
clarify the factors for CB in several cognitive stages of
AD. This information could be important for caregivers
to lessen CB, but also for medical professionals for
successful management of AD.

aMCI is characterized by memory disturbance
without substantial interference with work, usual social
activities or other ADL."® Therefore, BPSD related to
memory deficit was the prominent factor associated
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Table 2 Clinical profiles and social conditions of study participants

NC aMCI AD29-24 AD23-18 AD17-12 AD11-0 All
n 120 126 117 423 254 87 1127
Sex (male/female) 50/70 44/82 42/75 121/302 67/187 25/62 362/799
Age (years) 73.6£5.7 77.0+5.7° 77.7+5.7° 78.8 £5.8° 80.6 + 5.9*b<d 80.6 £ 7.2b¢ 78.5+6.2
Education (years) 11.5+2.6 11.1+2.6 10.8%+2.5 10.3 +2.6° 9.4 £ 2. 42bed 8.6 £ 2.28bed 10.2+2.6
Comprehensive geriatric assessment batteries
Mini-Mental State Examination 27.8+2.2 260+1.82 254+1.5° 20.5 £ 1.6*>  15.0 + 1.6¥b<4 7.8 & 3.2abcde 20.2+5.8
Geriatric Depression Scale 41+£29 42 +27 42+2.6 44+28 49+32 53129 4.5+29
Dementia Behavior Disturbance scale 6.4+6.2 8.6+72 12.8+8.5° 15.6 £ 9.72¢ 20.6 £ 13.4*bcd 31,8 +£17.9*Pcde  159412.6
Zarit Burden Interview 9.0+10.5 94+80 157£13.5*° 20.8+152*® 255+16.3%b¢d 3234+18.80cde 198+ 16.0
Barthel index 99.0+£3.9 98.8+4.8 982+5.2 96.2+9.0 91.7 + 14.12bcd 759 + 23 5abede 94 4 +12.7
Lawton Index
Male 49+£0.6 43+1.0 3.7+£1.17 3.2+ 1.4 2.6 + 1.4abc 1.2 £ 1.2abede 3.4+1.5
Female 7.7%0.8 7114 6.7+1.47 5.7 +1.8bc 4.3 +1.9%bcd 2.3 +1.92bcde 5.5+2.2
Social condition: Living with
Children (%) 33.0 39.2 31.3 46.1 51.4 51.7 441
Spouse (%) 56.5 43.2 53.0 34.1 31.9 25.3 38.2
Others (%) 2.6 2.4 0.8 5.5 2.8 10.3 4.1
None (%) 7.8 15.2 14.8 14.3 13.9 12.6 13.6

The patients were divided into six groups: normal cognition (NC), amnestic mild cognitive impairment (aMCI), Alzheimer’s disease (AD) 29-24, AD23-18, AD17-12 and
AD11-0 (AD patients were subclassified into four groups by Mini-Mental State Examination score). Data are shown as mean * SD. *P < 0.05; comparison versus NC,
®P < 0.05; comparison versus aMCI, °P < 0.05; comparison versus AD29-24; 9P < 0.05; comparison versus AD23-18, °P < 0.05, comparison versus AD17-12 (ANCOVA, age-

and sex-adjusted, Scheffe).
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Table 3 Factors associated with caregiver burden regarding behavioral and psychological symptoms of dementia, instrumental/basic activities of daily
living, total number of geriatric syndrome conditions, age, and sex

NC aMCI AD29-24 AD23-18 AD17-12 AD11-0

B p B P p P B p B p B p
DBD total score 0.466 <0.001 0.53 <0.001 0.489 <0.001 0491 <0.001 0.394 <0.001 0.701 <0.001
Barthel Index total score
Lawton Index total score -0.208 0.018 -0.263 0.002 -0.25 <0.001 -0.172 0.007
No. conditions of geriatric syndrome 0.093 0.017  0.123 0.039
Age
Sex (male) 0.082 0.035

The patients were divided into six groups: normal cognition (NC), amnestic mild cognitive impairment (aMCI), Alzheimer’s disease (AD) 29-24, AD23-18, AD17-12 and
AD11-0 (AD patients were subclassified into four groups by Mini-Mental State Examination score). Behavioral and psychological symptoms of dementia, and
instrumental/basic activities of daily living were evaluated using the Dementia Behavior Disturbance Scale (DBD), Lawton Index, and Barthel Index, respectively. Lawton
Index scores were calibrated to a full score of 8 to show the mean of the total participants including men. Dependent variables were summed scores of Zarit Burden
Interview, and independent variables were total scores of DBD, Lawton Index, and Barthel Index, and number of conditions of geriatric syndrome, which were entered in a
stepwise fashion into multiple linear regression analyses. Standardized B-values and P-values are shown.

Table 4 Factors associated with caregiver burden regarding behavioral and psychological symptoms of dementia, age and sex
NC aMCI AD29-24 AD23-18 AD17-12 AD11-0
B P B P B P B p B P B P
Factor 1 ~ Behavior disturbance 0.238 0.009 0.194 <0.001 0.216 0.001  0.484  <0.001
Factor 2 Verbal aggressiveness 0.471  <0.001 0.328 <0.001  0.26 <0.001
Factor 3 ~ Memory impairment 0.166 0.029
Factor 4  Motor aggressiveness 0.211 0.018 0.229 0.022
Factor 5  Incontinence 0.209  <0.001
Factor 6  Apathy 0.336 <0.001 0271 <0.001 0329 <0.001 0.134 0.002  0.168 0.006
Age 0.104 0.014
Sex (male) 0.105 0.012

The patients were divided into six groups: normal cognition (NC), amnestic mild cognitive impairment (aMCI), Alzheimer’s disease (AD) 29-24, AD23-18, AD17-12 and
AD11-0 (AD patients were subclassified into four groups by Mini-Mental State Examination score). Behavioral and psychological symptoms of dementia were evaluated
using the Dementia Behavior Disturbance Scale (DBD). Factors associated with care burden were analyzed using multiple linear regression analyses in six groups.
Dependent variables were summed scores of Zarit Burden Interview, and dependent variables were factors 1-6 identified by factor analysis, which were entered in a stepwise
fashion into multiple linear regression analyses. Standardized B-values and P-values are shown.
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