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Characteristics, defecation situation, and state of defecation assistance of elderly people
who defecate on the bed at home and factors leading to the planning of regular enema and disimpaction
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Abstract :

This study clarifies the characteristics, defecation situation, and state of defecation assistance
of elderly people who defecate on the bed at home and the factors leading to the planning of
regular enema and disimpaction. Home-visit nurses from 298 nursing stations were asked
about the characteristics of elderly people who defecate on the bed at home, decisions to or
not to plan regular enemas and disimpaction, home-visit nurses’ thoughts, defecation
assistance, and the defecation situation. A total of 243 cases were analyzed. A multivariate
analysis revealed Parkinson’s disease, rectal constipation, and problems with the oral cavity
to be factors leading to the planning of regular enemas and disimpaction. In cases of
Parkinson’s disease or severe difficulties with stool excretion leading to rectal constipation or
cases with inadequate oral care, which might not be provided very well organized care,
home-visit nurses instructed patients to take oral stimulant laxatives on the day before the
visit, used a combination of enema and disimpaction during the visit, and performed
abdominal massage among other measures to promptly promote defecation within a limited
amount of time, and consequently extruded a large volume of stool. The findings suggested
that planning of regular enemas and disimpaction prevented patients from excreting stool
outside of visiting hours and reduced the family caregivers’ burden.

Key words : elderly person who defecates on the bed, constipation, home-visit nurse,
defecation assistance, family caregivers’ burden
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Abstract :

This study aimed to develop and examine the validity and reliability of a scale to measure the
strength of elderly people in the care cycle.

We prepared 18 questions based on the Strength Model of Rapp and administered an
anonymous self-completed questionnaire survey to elderly people (65+ yrs) certified as
requiring long-term care and those who were using preventive care services. Valid responses
were obtained from 212.

A confirmatory factor analysis yielded an optimal higher-order factor model with aspirations,
confidence, competencies, social relations, resources, and opportunities as primary factors
and internal resources and external resources as secondary factors.

A moderate significant correlation was observed between the results of the Comprehensive
Environmental Questionnaire for the Elderly (CEQ) and the levels of self-esteem, which
confirmed the validity of our scale under external criteria.

The  reliability coefficient was high, confirming the internal consistency of our scale. We
expect our scale to enable us to objectively evaluate the strength of elderly people and
provide appropriate support.

Key words : elderly people, care cycle, strength, scale development
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Introduction

Postural orientation disorder is a major disability
that is known to occur after a stroke, reducing the
activities of daily living independence level for pa-
tients with stroke and increasing the risk of fall-
ing'. It has recently been reported that postural
orientation disorder is related to the bias of verti-
cality due to brain injury*®. Verticality can be per-
ceived through different modalities, as follows: the
visual perception of the vertical that relies on visuo-
vestibular information, postural perception of the
vertical derived from graviceptive-somatesthetic
information, and haptic vertical®. These are de-
fined as the subjective visual vertical (SVV), sub-
jective postural vertical (SPV), and subjective hap-
tic vertical (SHV), respectively*"®. An instrument
that tilts the body and fixes it in a sitting or stand-
ing position is used to assess SPV, and the angle
perceived as vertical is recorded ***"°. SVV and
SHV employ a line that rotates in the space project-
ed by a projector and a rod that is manually rotated
on a plate*'**?, The mean bias, which represents
the direction of tilt, and the standard deviation,
which represents the instability in the perception
of verticality, are considered important indica-
tors %,

Galvanic vestibular stimulation (GVS) is a vari-
ant of transcranial direct current stimulation that
stimulates the vestibular organ by sending low in-
tensity direct current between the mastoid pro-
cesses on both sides ™. During bipolar GVS, for
which the anode and cathode are attached to each
of the mastoid processes, the effect of GVS is an
evoked vestibular afferent signal in the direction of
the net cathodal influence, and the response to this
afferent signal is body-sway away from the cathod-
al side on the frontal plane . Moreover, previous
studies have reported that ocular responses and
body-sway appear toward the opposite side after
stimulation **°. Previous studies on the relation-
ship between GVS and verticality have revealed
that, in healthy subjects, the direction of SVV and

SHYV, but not SPV, are biased to the anode side dur-
ing GVS stimulation . In addition, Volkening et
al.® compared the SPV, SVV, and SHV before, dur-
ing, and at 3 minutes after GVS stimulation; the au-
thors reported an online effect and an after-effect
of GVS in healthy subjects. In all three modalities,
the online effects were consistent with those re-
ported by previous studies, whereas the after-ef-
fects were biased toward the cathode compared to
online effects; however, the tilt of after-effects was
not significantly different to those recorded before
stimulation. In summary, previous studies have
suggested that SPV does not cause a bias, either
during GVS or after short-term GVS, in healthy
subjects. The effects of GVS are affected by its
stimulation time, polarity (the anode attached to
the right side and the cathode to the left, or vice
versa), and intensity "%, In patients with stroke, as
a case report, pusher behavior, which is a type of
postural orientation disorder, improved after
20-minute GVS with physical therapy repeated over
5 days . Since it is known that pusher behavior is
caused by bias of SPV?*® there is a possibility that
SPV was readjusted due to after-effect of 20-minute
GVS. However, this previous study had no quanti-
tative SPV measurements. The above findings indi-
cate that SPV would be biased after GVS prolong-
ing the stimulation time. To the best of our
knowledge, there are no studies targeting healthy
subjects preliminarily. Therefore, the objective of
our study was to verify the after-effect of 20-minute
GVS on SPV in healthy young subjects.

Subjects

Twenty right-handed young, healthy adults (9
men, 11 women; age: 27.0 =3.0 years) were en-
rolled in this study. Participants met the following
criteria: (1) no history of central neurological dis-
orders, (2) no vestibular dysfunction, (3) no or-
thopedic problems, (4) no psychiatric disorders,
and (5) the ability to provide informed consent.

Approval was obtained from the Research Safety

J Jpn Health Sci  Vol.25 No.3 2022

137




Ethics Review Committee (approval number:
15007) of the first author’s affiliation. All partici-
pants were informed about the content of the re-
search, both orally and in writing, and a letter of in-
formed consent was obtained from each of them
before enrolment.

Methods

SPV was measured according to the report of
Fujino et al. . Briefly, the SPV was measured us-
ing a vertical board that had a semicircular rail at-
tached to the underside in the frontal plane. The
sides and backs of the participants’ trunks were
protected with non-stretchable cloth attached to a
metal frame. Participants sat on the vertical board
with their feet off the ground. The participants’
trunks were fixed in a harness, their arms were
crossed in front of their chests, and the positions of
their heads and legs were not fixed. The vertical
board was controlled by two experimenters from
both sides. The experimenters rotated the seat of
the vertical board manually from an initial tilt of 15°
or 20° toward a vertical position at a rate of approxi-
mately 1.5°/s, which is the threshold for the stimu-
lation of the semicircular vestibular organs®. The
tilt angle of the seat was recorded using a digital
inclinometer (Myzox Co., Ltd., Digilevel Compact,
Aichi, Japan) at increments of 0.1°, when the par-
ticipants indicated that they perceived themselves
to be in an upright position. Eight trials were per-
formed for each parameter in each plane in an AB-
BABAAB sequence, so that the starting position
and angle were in a pseudorandom order. In the
frontal plane, ‘A’ meant that the vertical board was
initially tilted to the right, and ‘B’ meant that it was
tilted to the left. The initial tilts for A and B were
set at 15° or 20° at random. Participants closed
their eyes during the trials, and this was monitored
by the experimenters. The vertical position was
considered to be at 0°. Rightward (clockwise) tilts
were considered to be positive, and leftward (coun-
terclockwise) tilts were considered to be negative.

Figure 1. The saline-soaked electrodes were at-

tached to the bilateral mastoid processes
using a rubber band.

The test-retest reliabilities of SPV in the frontal
plane were substantial, with an intra-class correla-
tion coefficient value of 0.78710.

GVS settings

The stimulus intensity was set at 1.5 mA* and
the stimulation time was 20 minutes '****. The DC-
stimulator (NeuroConn GmBH; Ilmenau) was
used for stimulation. We attached 5x7 cm (35
cm?) saline-soaked electrodes to the mastoid pro-
cesses on both sides using a rubber band (Figure
1). Measurements were made under two types of
conditions, as follows: with the anode attached to
the left mastoid process and the cathode to the
right mastoid process (LA-GVS), and the cathode
attached to the left mastoid process and the anode
to the right (RA-GVS).

Measurement procedure

Participants were randomly divided into two
groups based on two tasks (n=10 in each task
group) using a random numbers list. Each task
group was administered the LA-GVS and RA-GVS
in turns during the first and second rounds of the
experiment. The second measurement was carried
out 7 days after the first measurement.

The SPV was measured before stimulation
(baseline) in the order described above. Next,
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Table 1. Comparison of measurement outcomes.

Measurement time

ANOVA results

Immediately

10 min after 20 min after

Baseline after GVS GVS GVvsS Polarity Time course  Interaction
Tilt direction
LA-GVS 0.79 (0.1) 0.52 (0.20) 0.30 (0.2) 0.58 (0.2) N
p=.744 p=.003 p=.415
RA-GVS 085 (0.1) 0.34 (0.12) 057 (0.1) 0.63 (0.1)
Variabiliy
LA-GVS 2.08 (0.2) 179 (0.24) 167 (0.1) 182 (0.2)
p=.664 p=.400 p =.104
RA-GVS 190 (0.1) 172 (0.24) 2.06 (0.1) 2.07 (0.2)

Vales are presented as mean (SD), two-way repeated-measures analysis of variance (ANOVA) tests were performed
using polarity factors (LA-GVS, RA-GVS) and time course factors (baseline, immediately after, 10 minutes after, and 20

minutes after GVS). *p < 0.05.

GVS was carried out for 20 minutes with the partic-
ipants sitting on the vertical board with their feet
grounded and eyes covered with an eye mask. Af-
ter that, SPV was measured on three occasions, as
follows: immediately after stimulation, 10 minutes
after stimulation, and 20 minutes after stimulation.

Participants and experimenters were blinded to
the information about the stimulus polarity. No
feedback on the SPV value was given to the partici-
pants until two days of measurements had been
completed.

All participants were checked for adverse out-
comes during and after GVS.

Statistics

The sample size was calculated using G *Power
version 3.124, with an alpha level of .05 and a study
power of 95 % . The effect size was set with refer-
ence to Cohen’s f, 0.25%. Thus, the required sam-
ple comprised 36 participants, with 18 participants
per task group. With reference to a previous
study ®, we expected the dropout rate to be ap-
proximately 10% owing to minor adverse effects of
GVS. Therefore, the planned sample size was 40.

The mean of the eight SPV measurements and
their standard deviation were taken as the tilt di-
rection and variability *. For the analysis of the af-
ter-effect of GVS for each parameter, two-way re-
peated-measures analysis of variance (ANOVA)
tests were performed using polarity factors (LA-
GVS, RA-GVS) and time course factors (baseline,
immediately after, 10 minutes after, and 20 minutes

after GVS). The ANOVA results were Greenhouse-
Geisser corrected when sphericity was violated ac-
cording to a significant result obtained from
Mauchly’s test of sphericity. When a main effect or
interaction was present, a simple main-effects test
was performed using Bonferroni’s post-hoc analy-
sis. We used SPSS ver. 22.0 (SPSS Japan Inc, To-
kyo, Japan) to perform statistical tests, and the sig-
nificance level was set at 5% .

Results

The mean and standard deviation of the tilt di-
rection and variability, and the results of data analy-
sis are shown in Table 1.

The two-way repeated measures ANOVA showed
a main effect of time course on tilt direction [F
(3,57) =5.169, p=.003, n*=.214]. There was a
non-significant trend toward an interaction be-
tween polarity and time course. The results of pair-
wise comparisons of the main effect demonstrated
a significant leftward (counterclockwise) bias im-
mediately after and 10 minutes after GVS com-
pared to baseline (p=.009 and p=.006, respective-
ly). There were no significant main effects of
variability. The mean value and standard error of
the tilt direction and variability in time course on
each stimulus polarity are shown in Figure 2.

As minor adverse outcomes, during GVS, slight
itching and tingling sensations that are characteris-
tic of the DC current were felt beneath the elec-
trode. After GVS, a slight reddening of the skin
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Time course

Baseline Immediately 10 minutes 20 minutes
after GVS after GVS after GVS
Time course

Figure 2. The mean value and standard error of the (a) tilt direction and (b) variability in time course on

each stimulus polarity.

SPV, subjective postural vertical; tilt direction, the mean of the 8 SPV measurements; variability, the standard deviation of
the 8 SPV measurements; GVS, galvanic vestibular stimulation; LA-GVS, GVS with the anode and cathode attached to the
left and right mastoid processes, respectively; RA-GVS, GVS with the cathode and anode attached to the left and right mas-

toid processes, respectively; *p < 0.05

was observed beneath the electrode, but none of
the participants required medical treatment after
the experiment. These minor adverse outcomes
were reported in a previous study %. No other seri-
ous adverse outcomes such as dizziness, vomiting,
or nausea were reported.

Discussion

To the best of our knowledge, this is the first
study to examine whether SPV deviates for each
polarity after 20-minute GVS. We found that the tilt
direction was biased leftward (counterclockwise)
on the frontal plane immediately after and 10 min-
utes after GVS compared to baseline, regardless of
the polarity.

Our study revealed that the tilt direction was bi-
ased by the after-effect of 20-minute GVS and its
effect continued until 10-minute GVS. There were
few previous studies describing the after-effects of
GVS. Tax et al.' performed short-term GVS on
healthy subjects and measured the displacement
and velocity of seven markers placed on the head,
neck, shoulders, mid-thorax, and hips, and ground
reaction forces were recorded in a standing posi-

tion. As a result, the after-effects of GVS were sig-
nificantly stronger than online effects, for all posi-
tions. Volkening et al.® first described the after-
effect of GVS on verticality. The authors reported
that the tilt direction of SHV was biased toward the
cathode side after 20-minute GVS, which is on the
opposite side to that observed during GVS, and
this effect continued for up to 15 minutes after
GVS. Although the after-effect of 20-minute GVS
on SPV is not clear, several previous studies have
mentioned the effect of GVS on other verticalities.
Mars et al. ! investigated the effects of 1.25-mA
and 2.5-mA LA-GVS and RA-GVS in a group of nor-
mal subjects; they reported that SVV and SHV be-
came biased to the anode side corresponding to
stimulus polarity and that the degree of bias in-
creased in proportion to the stimulus intensity.
Previous studies have shown that these tilts toward
the anode side of SVV and SHV are due to the ocu-
lar torsion?*#*" and head orientation® induced by
GVS. For SPV, it has been reported that there is no
significant deviation during GVS®*"" because the il-
lusion of tilting of the body is limited by somato-
sensory information® and it is difficult to remove
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somatosensory information from the contact parts
as the body is fixed during SPV measurement.
However, the findings of these previous studies
were based on reflexive reactions in short-term
GVS from a few seconds up to a few minutes. In
the present study, as the 20-minute GVS caused
the deviation of the SPV to continue even after 10
minutes, although the reflexive reactions corre-
sponding to polarity caused by short-term GVS are
corrected with somatosensory sensation, it has
been shown that different reactions caused by
20-minute GVS might contribute to the bias of SPV.

This study revealed no such correspondence be-
tween polarity of GVS and tilt direction of SPV. In
an fMRI study with healthy young adults, Fink et
al.? reported a difference in the stimulus polarity
of cerebral cortex activity during GVS. In the LA-
GVS condition, activation was observed in the su-
perior temporal gyrus, posterior insular cortex
(vestibular cortex), and anterior portion of the in-
ferior parietal lobule of the right cerebral hemi-
sphere. In the RA-GVS condition, activation was
observed in the superior temporal gyrus, posterior
insular cortex, anterior portion of the bilateral infe-
rior parietal lobule, and lateral occipito-parietal cor-
tex of the right cerebral hemisphere. These results
suggest that right cerebral hemisphere is the dom-
inant hemisphere in the processing of vestibular
information induced by GVS and increased brain
activity of the right cerebral hemisphere occurred
in both the LA-GVS and RA-GVS conditions. In this
study, we hypothesized that a change in the brain
activity of the right cerebral hemisphere activated
by GVS of each polarity caused the same leftward
tilts. In contrast, LA-GVS significantly ameliorated
figure copying and digit cancellation whereas RA-
GVS significantly improved line bisection and text
copying ™, and it is speculated that the activation of
the extensive brain network by GVS causes differ-
ences in the effects of GVS depending on polarity.
Additionally, why LA-GVS and RA-GVS activate the
right cerebral hemisphere, causing verticality to

tilt to the left (counterclockwise) in normal sub-
jects is not clear in the present study and needs
further examination to elucidate the details.

We found no significant after-effect of 20-minute
GVS on variability. Bisdorff et al.'” reported that
variability increases due to vestibular disorders
(e.g., vestibular neuritis, Meniere’s disease, benign
paroxysmal positional vertigo). It has also been re-
ported that variability tends to increase in healthy
elderly people and patients with stroke”. In these
previous studies, increasing the variability value
means decreasing the sensitivity of vertical judg-
ment. Therefore, it is suggested that the after-ef-
fect of 20-minute GVS does not affect the sensitivity
of SPV.

One limitation of this research is that we did not
measure SPV during GVS, and so we were not able
to compare online effects and after-effects of GVS.
Additionally, although it is known that the values of
SPV in healthy subjects have a very small slope of
about 1-2.5°*!° the effect of SPV deviations by GVS
on clinical measures is not known, because this
study did not assess posture and balance ability at
the same time as SPV. Further, it has been report-
ed that the accuracy of verticality decreases with
aging ® and that the effects of GVS are stronger in
patients with brain injury than in healthy subjects®.
Therefore, it is important to verify whether the re-
sults of this study can be obtained in participants
other than healthy young people.

Conclusion

The present study revealed that the effect of
20-minute GVS on SPV persisted after stimulation
and was biased counterclockwise, regardless of po-
larity, in healthy subjects. Future studies, including
more than just healthy young subjects, are needed
to explore the difference between shortterm GVS
and 20-minute GVS.
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Objectives: The effect of galvanic vestibular stimulation (GVS) is modified by its stimulation
time, polarity (the anode attached to the right side and the cathode to the left, or vice versa),
and intensity. The aim of this study is to evaluate the modulation effects on the subjective
postural vertical (SPV) after GVS that prolonged the stimulation time for 20 minutes at each
polarity.

Methods: We administered GVS at each polarity (stimulation time: 20 min; intensity: 1.5 mA)
in 20 healthy participants on two different days. We calculated each participant’s SPV before
stimulation (baseline), immediately after GVS, and 10 and 20 minutes after GVS. SPVs were
measured eight times in each session. We defined the mean and standard deviation of the
SPV values as tilt direction and variability. Participants and experimenters were blinded to
the stimulus polarity.

Results: Tilt direction was significantly biased toward the left ear with roll deviations
immediately after GVS and 10 minutes after GVS compared to baseline, regardless of the
stimulated polarity.

Conclusions: The present study revealed that the effect of 20-minute GVS on SPV persisted
after stimulation and was biased counterclockwise, regardless of polarity, in healthy subjects.
Future studies, targeting patients with stroke, are needed to explore the difference between
shortterm and 20-minute GVS.

Key words : galvanic vestibular stimulation, subjective postural vertical, after-effect, healthy
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Abstract : The purposes of this study were to perform the translation and cross-cultural
adaptation of the Self Evaluation of Breathing Questionnaire (SEBQ)into Japanese and to
examine the internal consistency and face validity of the Japanese version of the SEBQ.
Using published guideline, the original version was translated and cross-culturally adapted to
the Japanese version. In the pilot test, 30 outpatients with musculoskeletal disorders were
asked to answer the Japanese version of the SEBQ, and Cronbach’s alpha was calculated
from the results of their responses. An interview about the content of the questionnaire was
also conducted after the responses. The average response time was 1 minute and 59 seconds,
the average total score was 11.3 points, and the Cronbach’s alpha coefficient was 0.93. In the
post-pilot test interview, the majority of the respondents indicated that the questions were
easy to understand and not difficult to answer by themselves. The Japanese version of the
SEBQ was shown to have good internal consistency and face validity.

Key words : Breathing disorders, musculoskeletal disorders, cross-cultural adaptation, pilot
test
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Abstract

Objectives: Although the incidence of dementia is increasing worldwide, evidence-based
non-pharmacological treatments for patients with severe dementia are scarce. This
interventional study aimed to determine the effects of doll therapy (DT) in patients with
severe Alzheimer's disease (AD) from multiple perspectives: facial expression, stress
response, and behavioral and psychological symptoms of dementia (BPSD). Methods: The
participants were diagnosed with severe AD, admitted to a psychiatric hospital, and randomly
assigned to the intervention or control group. The control group underwent dementia
rehabilitation, while the intervention group underwent dementia rehabilitation and DT. The
duration of the study was 8 weeks in both groups. Results: The intervention group showed
significantly improved facial expressions and stress responses during the DT
implementation. BPSD improved significantly in the intervention group but not in the control
group. Conclusions: DT was an acceptable activity for people with severe Alzheimer's disease
and resulted in improvements in stress and BPSD. These results may be beneficial in terms
of providing an effective non-pharmacological treatment option for patients with severe
dementia.
Keywords : Severe Alzheimer's Disease, Non-pharmacological treatments, Doll therapy, Be-

havioral and psychological symptoms of dementia

Introduction

Dementia is a significant public health issue be-
cause of its high prevalence, associated prejudice
and social exclusion, and economic impact on fami-
lies, caregivers, and communities. Behavioral and

psychological symptoms of dementia (BPSD) are
the most serious burdens on families and caregiv-
ers of patients with dementia.

In Japan, dementia treatment wards are respon-
sible for the inpatient treatment of dementia. The
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aim of dementia treatment wards is to treat the
BPSD of hospitalized patients intensively for a
short period of time and to discharge them as soon
as possible. Nurses, occupational therapists, and
mental health workers are obliged to provide
“training to restore the functions of daily life” in-
cluding ADL training and dementia rehabilitation,
for four hours per day, five days per week. Large
group activities are often used to provide training
to all patients. As the number of people with de-
mentia increases, the number of people requiring
inpatient treatment for BPSD is also expected to in-
crease, and various non-pharmacological therapies
are being tried in clinical practice to reduce BPSD.

The number of patients with severe symptoms,
such as BPSD, is expected to increase. Obara’ re-
ported that although non-pharmacological treat-
ments for severe dementia patients are limited,
music therapy can potentially reduce anxiety and
agitation, improve residual functioning, and could
be established as an effective non-pharmacological
treatment. Additionally, Osada® found that only
“music therapy” or “music use” could be applied
to patients with severe dementia. Thus, although
the effectiveness of music therapy for people with
severe dementia has been reported, the Guidelines
for the Treatment of Dementia Diseases 2017° re-
port a low level of evidence for non-pharmacologi-
cal music therapy for Alzheimer's disease, and the
overall effectiveness of non-pharmacological thera-
py is currently considered to be poor.

A previous intervention study using selected
tasks hypothesized that familiar tasks, stored as
procedural memories, may improve BPSD in pa-
tients with severe Alzheimer's disease (AD) and
presented five women with severe AD with the
choice of wiping a table, washing dishes, or caring
for a baby doll. All participants chose to care for a
baby doll and showed significant improvement in
BPSD, anxiety, and apathy after caring for the doll
for 15 min twice a week for 8 weeks?. The mock
babysitting service was similar to doll therapy

(DT), which is used as a non-pharmacological
treatment for dementia. DT was introduced to Ja-
pan by Serizawa® in 2001, and various studies on
DT and BPSD in dementia patients have been re-
ported (Table 1).

Most of these studies are case reports. The in-
tervention duration in these studies varied widely
(24-90 months). These studies could also be divid-
ed into those that investigated whether DT was an
acceptable activity for participants and evaluated
the participants’ immediate reaction to the presen-
tation of the doll®”, and those that used a factor of
BPSD (anxiety, agitation, exploratory behavior, or
violent behavior) *'*’ and evaluated how DT affect-
ed the participants’ lives.

Against this background, the present study
aimed to clarify the effects of individual interven-
tions using DT on patients with severe AD using
multiple indicators in a dementia treatment ward
where intervention using large group activities is
the main method. Specifically, we sought to deter-
mine 1) whether DT is acceptable to patients with
severe AD, 2) the effect of DT on stress, and 3)
the effect of DT on BPSD in the ward (life situa-
tions). To achieve these objectives, we conducted
an intervention study and reported the results
here.

Methods

Participants

We recruited 40 participants from June 2018 to
July 2019. The inclusion criteria for participants
were admission to a dementia treatment unit in a
psychiatric hospital; diagnosis of AD based on a
National Institute of Neurological and Communica-
tive Disorders and Stroke AD and Related Disor-
ders Association criteria (NINCDS-ADRDA); Clini-
cal Dementia Rating (CDR) " of “3" (most severe
form of dementia); no difficulty in operating tools
with both upper limbs; no functional impairment;
and hospitalization for at least 2 weeks. These par-
ticipants were randomly assigned using a lottery
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Table 1 Previous research on patients with dementia and doll therapy

Author, . Diagnosis and . Evaluation Methods and .

Year + B3:K8 Study Population Demgntia Severity Study Design rating scale Conclusion
1 person with de- Difficulty communi- Conducted doll thera- Observed during imple- There was a period of
mentia cating, but can un- py once a week for 1 mentation and daily liv- reduced abnormal be-

Miwa 2016 ™ derstand word in- hour for 1 year. ing conditions. havior, but as the symp-

structions such as toms progressed, he

"stand up" and "eat". lost interest in the doll.
10 people with MMSE average In- 10 sessions of pre- Subjects were video- The intervention group
Alzheimer's dis- tervention group: senting dolls and rub- taped and observed for had significantly more
ease and cerebro- 5.2 + 4.7 ber cubes to 5 people 6 predetermined behav- gaze, exploration, and

Pozzati vasICl.JIar.dementia Control group : 4.6 who had been in doll iors. care than. the control

20142 residing in a nurs- £ 5.7 therapy for 24 months group during presenta-

ing home (intervention group) tion.
and 5 people who had
not been in doll thera-
py (control group) .
One woman with moderate Alzhei- Presentation of the Observed and recorded Decreased anxiety, ex-
Bisiani AIzheimgr's c}is- mer's disease doll for 1 week. in field notes for 1 week citement, panic., trfem-
2013 ™ ease residing in a before and 1 week after ors, hyperventilation,
senior care facility presentation of the doll.  and exploratory behav-
ior.
An elderly couple unidentified Conducted doll thera- Observation of the im- Aggression and violent

Hatano yvith ldementia 'Iiv— py once or tV\{ice a plgmentati'c?n and daily behavior decreased.

2011 ™ ing in a nursing week for 30 minutes living conditions.

home for the el- for 1 year.

derly

193 people with  MMSE mean 7.2 + 23 different stimuli are Attention, attitudes, and They responded signifi-
dementia living in 6.3 (range 0-23) presented for 3 duration to the stimuli cantly more positively to

Cohen- 7 nursing homes weeks, 4 per day. are measured. social activities than to

mansfield Stimuli were catego- nonsocial activities. Re-

2010° rized as social and alistic baby dolls elicited
non-social stimuli. higher attention than
abstract baby dolls.
37 people with Not mentioned. The doll is presented Facility caregivers ob- The subjects reported
dementia living in in a place where it can served the subject and that they were more ac-
the facility were be picked up at any answered a question- tive, increased their

Mackenzie presented _with time for 3 weeks. naire developed by the senseA of wgllbeing/in-

2006? the opportunity to author. teraction with others,

choose a doll, were less upset, and
and 14 people more accepting of indi-
who chose a doll vidualized care when
were eligible using the dolls.

14 people with Not mentioned. Dolls and teddy bears The subjects were rated 13 people chose a doll
dementia living in were placed on a ta- on a 5-point scale in 5 and 1 person chose a

James a'n' elderly care fa- ble in the lounge area catc'agoriesl (actiyity lev- teddy bear. '

20067 cility and allowed to touch el, interaction with staff, The well-being of those
them freely for 12 interaction with other who chose the doll im-
weeks. residents, happiness, proved.

and agitation) .
13 Alzheimer's GBS scale: mean The doll was present- Responses were catego- The frequency of be-
patients livingina 68.9 =+ 19.6 (se- ed for 90 seconds. rized as (1) no response, haviors related to caring

Tamura nursing home vere) (2) close observation, for the doll was the

2001° (8) caring for the doll, or highest.

(4) communicating with
others.

system to a control group that received only ordi- tion. There were 20 participants in each group (10

nary dementia rehabilitation or an intervention males, 10 females). In the case of discontinuation,

group that received DT plus dementia rehabilita- we randomly selected participants from the popula-
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Figure 1-a Research protocol

Intervention group

Intervention by DT
Week 3,4
(Measurement 1,2)

Intervention by DT
Week 7,8
(Measurement 1,2)

Non-intervention
Week 5, 6

Non-intervention|
Week 1, 2

‘ Dementia Rehabilitation (Measurement 3)

Control group

‘ Dementia Rehabilitation (Measurement 3)

Figure 1-b DT session protocol

Measurement 1 pre

Measure facial expressions for
15 minutes and calculate the
median value

[ |

Measurement 1 post
Measure facial expressions for DT
session and calculate the median value

During DT session

Before DT session
(15-20 minutes)

(15 minutes)

1t 1: Compari ions before and during DT
implementation to assess whether DT is acceptable to the subjects in
every sessions.

Comparison of salivary amylase levels before and after DT to evaluate

of facial exp

Measurement 2 :

the effect of DT on stress reduction in every sessions in every sessions.

Measurement 3 : Comparison of NPI values between groups and before and after to
evaluate the effect of DT and D i ilitation on i

BPSD.

P! 4

Figure

tion again and evaluated them until the number of
participants who completed the evaluation was 20,
with 10 males and 10 females in each group.

The effect size of the pre/post comparison test
for the primary outcome in this study, the NPI total
score, was 0.91. Therefore, in the pilot study4)
conducted by the author, a sample size of at least
19 subjects was indicated as necessary when the
significance level was set at 0.05 and the confi-
dence level at 95%. On this basis, the number of
subjects was set at 20.

Informed consent and ethics procedure

The study purpose and methods were explained
to the participants and their families using docu-
ments, and written informed consent was obtained.
The Research Ethics Committee of the university
approved this study (2015-222).

Intervention

The control group received regular dementia re-
habilitation, and the intervention group had a peri-
od of DT in addition to regular dementia rehabilita-
tion (Figure 1-a). The evaluation period was 8
weeks for both groups. It is expected that if an in-
tervention is continued for a long period, partici-
pants' dementia symptoms will progress during
that time, making it difficult to determine the effec-

Measurement 2 pre
Measure salivary amylase
levels before a DT session

Measurement 2 post
Measure salivary amylase
levels after a DT session

1 Protocol

tiveness of the intervention. For this reason, we
chose a shorter duration than the 3-month or
1-year period, which have often been adopted as
the duration of interventions in previous studies.

Normally, individual interventions other than DT
should also be offered to the control group to com-
pare the two groups. However, music intervention,
the only intervention shown to be effective in peo-
ple with severe AD, had already been incorporated
into the basic dementia rehabilitation for both
groups. In addition, the dementia unit in which the
patients in this study were admitted required 4 h of
functional life recovery training per patient per day,
which did not allow time for individual intervention
in the control group. Therefore, only the interven-
tion group received individual intervention using
DT.
1) Dementia rehabilitation

Rehabilitation for severe dementia is aimed at
reducing agitation and improving well-being and is
usually conducted by occupational therapists in de-
mentia treatment wards with 15-25 participants per
session ', Dementia rehabilitation was per-
formed in both groups. Activities included gymnas-
tics, singing choruses, walks, handicrafts, group
games, and seasonal events. Two occupational
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therapists and one caregiver, including the author,
were involved in this study. The study was con-
ducted over 5 days a week for 1 h (3:00-4:00 pm)
and was mainly conducted in the day room of the
dementia treatment ward. The evaluation period
was set at 8 weeks.

2) DT

DT was conducted for the intervention group in
the visiting room of the dementia treatment ward,
where each participant and the first author worked
one-on-one. The first author attended the DT train-
ing course taught by Dr. Serizawa, who first intro-
duced DT in Japan, and gained 3 years' experience
in conducting DT in clinical practice before carry-
ing out this intervention. Each session lasted for
15-20 min. The sessions were conducted three
times a week for a total of 12 sessions over the four
weeks of the intervention period (Figure 1-b).
The time of the session was controlled between
11:00 am and 12:00 to eliminate the influence of di-
urnal variations in salivary amylase activity.

The evaluation period was 8 weeks: weeks 1, 2,
5, and 6 covered the non-intervention phase (only
dementia rehabilitation was conducted) and weeks
3, 4, 7, and 8 covered the intervention phase (de-
mentia rehabilitation and DT were conducted). We
adopted this design with repeated intervention and
non-intervention periods to assess the durability
and reproducibility of the effects of the DT inter-
vention.

We asked the participants if they would like to
hold a doll in their arms, and if they accepted, a
doll was handed to them. During the implementa-
tion of the DT, the author watched the subject gen-
tly and close by as he or she fussed with the doll.
When the subject's attention wandered away from
the doll, the author spoke to the subject: 'It's cute',
'Is it heavy?', 'Is it a boy or a girl?'. At the end of the
session, the author called out to shift participants’
attention from the doll to other objects and activi-
ties. The author would then take the doll and lay it
down in a crib.

We used a “Taatan” (Well Planet, Osaka, Japan)
baby doll for DT. Taatan is a doll designed and
manufactured to carry out DT. Taatan is about 47
cm tall and weighs about 1,400 g. Its arms, legs
and face are made of soft plastic and the abdomen
is made of cloth and has moderate elasticity. These
characteristics were deemed appropriate for imple-
menting DT and were therefore used for the inter-
vention.

Measurements

To measure the effects, we used 1) facial expres-
sion, 2) stress response, 3) BPSD, and 4) cogni-
tive function. Facial expression, stress response,
and BPSD are hierarchical measures.

First, facial expression was used as a determi-
nant to examine whether DT is an acceptable activ-
ity for people with severe AD. Next, the stress re-
sponse was used to examine the effect of stress
improvement in those who accepted DT with a
smile. In addition, BPSD was used to examine the
impact of DT on life in the ward.

The primary endpoint in this study was BPSD
and the both groups were compared. Secondary
endpoint were facial expressions, stress reactions
and cognitive function, with facial expressions and
stress reactions measured only in the intervention
group. Cognitive function was measured for both
groups.

1) BPSD (primary endpoint)

To investigate the effects of dementia rehabilita-
tion and DT on the lives of the participants, we
evaluated changes in BPSD in both groups.

BPSD was assessed using the Neuropsychiatric
Inventory (NPI) ', which was has been validated
for the assessment of psychiatric symptoms in pa-
tients with dementia. The frequencies of delusion,
hallucination, excitement, depression, anxiety, eu-
phoria, apathy, de-inhibition, irritability, abnormal
behavior, sleep, and eating behavior were rated on
a scale of 0-4; the severity of each behavior was
rated on a scale of 0-3. NPI scores are expressed
as a product of the frequency and severity scores,

J Jpn Health Sci  Vol.25 No.3 2022

155




and the total score is expressed as a sum of 12
items (0-144 points).

Since the NPI is an observational assessment
method, nurses were asked to evaluate the NPI to
eliminate bias from the authors. Prior to evalua-
tion, an orientation was conducted to avoid differ-
ences between the examiners. Nurses were blind-
ed to grouping. As the NPI calculates frequency
scores according to the number of times a particu-
lar behaviour appears per week, the frequency of
evaluation was once a week for 8 weeks, and com-
parisons were made between groups before and af-
ter the intervention.

2) Facial expressions (secondary endpoint)

To investigate whether DT is an acceptable activ-
ity for people with severe AD, we assessed facial
changes in the subjects. Takano ' reported that
emotions can be measured from a person's facial,
body, and vocal expressions and physiological indi-
ces, and that facial expressions are useful indica-
tors for objectively evaluating emotions in patients
with severe AD who often have difficulty communi-
cating verbally. In the present study, we recorded
smiles as a sign of pleasure.

We used SmileScan'**" (OMRON Corporation,
Kyoto, Japan) to objectively measure the degree of
smiling. SmileScan detects two facial expressions
per second from camera images and quantitatively
measures the degree of smiling at that moment.
Values are expressed on a scale of 0-100%; the
closer to 100%, the higher the degree of smiling.

Facial expression measurements were carried
out via a telephoto lens from a distance so that the
subject was unaware that they were being mea-
sured.

The mean of each participant’s degree of smiling
was calculated and compared to the mean 15 min
before and during DT implementation in every ses-
sions (Figure 1-b).

3) Stress response (secondary endpoint)

The effect of DT intervention on stress was also

investigated. Changes in salivary amylase activity

were used as physiological indicators of the stress
response. Salivary amylase activity has been shown
to be a reliable and valid indicator of stress 2% %

Salivary amylase activity was measured using a
salivary amylase monitor (Nipro, Osaka, Japan).
Activity levels increased in the case of unpleasant
stimuli and decreased in the case of pleasant stim-
uli. Saliva was collected by inserting a disposable
swab tip under the participant’s tongue for 30 s,
and salivary amylase activity was measured by in-
serting the swab tip into a measuring machine.

Changes in stress response were measured im-
mediately before and after DT implementation in
every sessions (Figure 1-b).

The time of measurement of salivary amylase ac-
tivity was controlled between 11:00 am and 12:00
pm, the time at which all sessions were conducted,
thus eliminating the influence of diurnal variations
in salivary amylase activity.

Previous studies of pre- and post-intervention

19, 20)

evaluation using the SmileScan or salivary am-

22 scales in patients with dementia have

ylase
been conducted in a single-group design, and we
used a similar design in this study. The present
study is the first to use these measures together.

4) Cognitive function (secondary endpoint)

To investigate the effects of dementia rehabilita-
tion and DT on the cognitive function of the partici-
pants, we conducted a cognitive function assess-
ment in both groups.

Cognitive function was assessed using the Mini-
Mental State Examination (MMSE) %, which mea-
sures cognitive function and memory. A perfect
score is 30. The MMSE was conducted by the au-
thor in the visiting room. Two evaluations were
conducted, one at the beginning and one at the end
of the evaluation, and a pre- and post-evaluation
comparison was made between groups.

Analysis

All data were tested for normality using the Sha-
piro-Wilk test. The Wilcoxon signed-rank sum test
was used to analyze facial expressions and stress
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Patients admitted to the
hospital (n=117)
(June 2018 - July 2019)

l

| Conditions of eligibility

Excluded (n=66)
Excluded diseases (n=42)
CDR: less than 2 (n=20)
Dysfunction of the upper
limb (n=4)

l

‘ Participants (n=51)

l

4

‘ Intervention Group (n=27)

Control Group (n=24)

l

l

Evaluation discontinued (n=7)
Reason: Change in medication
(n=3)
Discharge (n=2)
Falling injuries (n=1)
Reject (n=1)

Evaluation canceled (n=4)

Reason: Discharge from
hospital (n=3)
Change in medication
(n=1)

l

l

Analysis (n=20)

Analysis (n=20)

Figure 2 Flowchart for participant selection

responses. Friedman’s test was used for pre- and
post-NPI comparisons, and Bonferroni’s method
was used for multiple comparisons. The Mann-
Whitney U test was used to compare NPI scores
between groups. The Wilcoxon signed-rank sum
test was used for pre- and post-MMSE compari-
sons, and the Mann-Whitney U test was used for
between-group comparisons. The statistical signifi-
cance level was set at 0.05 and SPSS Statistics ver-
sion 25 (IBM, Armonk, NY) was used for statisti-
cal analysis.

Results

Participants

Of 117 patients admitted to a dementia ward, 51
patients who met the eligibility criteria were ran-
domly assigned to the intervention or control
group. The median (1% quartile-3" quartile) ages
in the intervention and control groups were 83.0
(75.8-86.3) and 81.5 (77.8-84.3) years, respective-
ly, with no significant difference (p=0.154). There
was no significant difference in MMSE scores for
cognitive function between the intervention (5.0)
and control (2.0-5.3) groups (p=0.397) (Figure

2).

BPSD (primary endpoint)

1) Comparison of the two groups

A week-by-week comparison of total NPI scores
between the intervention and control groups
showed a significant difference at week 8, with a
medium effect size of 0.44 (Table 2).

2) Weekly changes in each group

The NPI score decreased in intervention period
B (Weeks 3 and 4), increased in non-intervention
period A' (Weeks 5 and 6), and then decreased
again in intervention period B' (Weeks 7 and 8) in
the intervention group.

A pre- and post-comparison of total NPI scores in
the intervention group by Friedman’s test showed
a significant decrease (p<0.001). The results of
multiple comparisons using Bonferroni’s method
showed that there was a significant decrease be-
tween weeks 1 and 4 (p=0.002, r=0.71), 7 (p<0.001,
r=0.76), and 8 (p<0.001, r=0.81); between weeks 2
and 4 (p=0.011, r=0.78), 7 (p<0.001, r=0.74), and 8
(p<0.001, r=0.78); and between weeks 6 and 8
(p=0.012, r=0.75).

A pre- and post-comparison of the total NPI
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Table 2 Comparison of total Neuropsychiatric Inventory scores between groups and

between pre- and post-intervention timepoints

Intervention group (n=20)  Control group (n=20) P-value Effect size (r)
Week 1 30.5(24.0-41.3) 34.5(26.0-42.8) 0.533 0.14
Week 2  30.5(26.0-42.8) 32.5(26.0-42.8) 0.588 0.12
Week 3  27.5(24.0-36.0) 34.5(25.5-42.0) 0.154 0.32
Week 4  27.0(20.0-33.0),§,t 34.0(25.8-42.0) 0.083 0.39
Week 5  27.5(24.0-36.0) 34.0(26.0-42.0) 0.116 0.35
Week 6  30.5(24.0-36.0) 34.0(25.5-42.0) 0.386 0.19
Week 7 25.5(20.8-33.0),8,1 32.5(25.5-41.3) 0.076 0.40
Week 8  25.5(17.8-33).8§, 1. 32.3(25.5-41.8) 0.050 * 0.44

median (first quarter - third quarter) , *=0.05 means a significant difference between groups,
§ means a significant difference from intervention group week 1, + means a significant difference
from intervention group week 2 , £ means a significant difference from intervention group week 6.

Intervention group  Intervention period: 3,4,7,8 weeks

Non-intervention period: 1,2,5,6 weeks.

scores in the control group by Friedman’s test

showed no significant reduction (p=0.149).

3) Comparison of subitems between pre- and post-
intervention

Friedman’s test was performed for each NPI
subitem in the intervention group. There were sig-
nificant changes in 5 of the 12 items: excitement,
anxiety, easy stimulation, abnormal behavior, and
de-inhibition (Table 3).

Facial expressions (secondary endpoint)

We analyzed the mean degree of smiling (mea-
sured for 15 min before and during DT implemen-
tation), and 15 of the 20 participants (75%)
showed a significant increase in the degree of smil-
ing during DT compared to the pre-DT period.
Three participants showed an increasing trend in
the degree of smiling, although this was not signifi-
cant. There was one person with no change and
one with a decrease in the degree of smiling. An
analysis using the median degree of all participants
showed a significant increase (p<0.001) (Table
4).

Stress response (secondary endpoint)

Salivary amylase activity was measured before
and after DT implementation. One participant re-
fused to be tested. Salivary amylase activity was
significantly reduced in 12 of 19 patients (63.2% )

after DT was implemented compared to the activity
before DT implementation. All 12 individuals
showed a significant increase in the degree of smil-
ing. Although not significant, four individuals
showed a decreasing trend and three individuals
showed an increasing trend in salivary amylase ac-
tivity. An analysis using the median activity of all
participants showed a significant decrease
(p=0.0062) (Table 4).

Cognitive function (secondary endpoint)

The average MMSE scores were 5 (2.8-6) and 5
(2.8-8) at the start and end of the intervention, re-
spectively, in the intervention group (p=0.203).
The corresponding MMSE scores in the control
group were 3.5 (2-5.3) and 4 (2.8-5.3), respective-
ly (p=0.625). There was no significant difference
between the two groups before (p=0.397) and after
(p=0.224) treatment.

Discussion

This study aimed to clarify the effects of individ-
ual interventions using DT on people with severe
AD from multiple perspectives in a dementia treat-
ment ward where interventions are mainly based
on large group activities. The following discussion
is based on the results of 1) BPSD, and 2) facial
expressions and stress responses.
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Table 3 Changes in Neuropsychiatric Inventory subcategories in the intervention group (n=20)

Non-invasive period A Intervention period B

Non-invasive period A” Intervention period B *

Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8  P-value
A vain attempt 0(0-1) 0(0-1) 0(0-1) 0(0-1) 0(0-1) 0(0-1) 0(0-1) 0(0-1) 0.429
lllusion 0 0 0 0 0 0 0 0
Excited 2(0-6.5) 2(0-8.3) 15(0-6.5)  1.5(0-4.5) 1.5(0-4.5) 2.0(0-6.0) 1.5(0-6.0) 1(0-45)  0.001 **
Depressed 0 0 0 0 0 0 0 0 0.429
Uneasy 0(0-12) 0(0-12) 0(0-9) 0(0-6.5) 0(0-9) 0(0-9) 0(0-6.5) 0(0-45)  0.001 **
Fortunate 0 0 0 0 0 0 0 0
No Offense 0(0-2) 0(0-2) 0(0-1.5) 0(0-1.5) 0(0-2) 0(0-2) 0(0-1.5) 0(0-15)  0.429
Disinhibition 3(0-8.3) 3(0-8) 2(0-6.5) 1.5(0-6.5) 1.5(0-6.5) 2(0-6.5) 1.5(0-6) 1.5(0-6)  0.003 **
Irritant 0(0-6.5) 0(0-8) 0(0-6.5) 0(0-6) 0(0-6.5) 0(0-6.5) 0(0-6) 0(0-6) 0.001 **
Abnormal Actions ~ 12.0(8-12)  12(8-12) 12(7.5-12)  10.5(7.5-12) 12(8-12) 12(8-12) 9(7.5-12) 9(6-12) 0.001 **
Sleep 0(0-6) 0(0-6) 0(0-3.8) 0(0-3.8) 0(0-3.8) 0(0-6) 0(0-3.8) 0(0-3.8) 0.182
Food Action 0 0 0 0 0 0 0 0

**p £0.01 median (first quarter - third quarter)

Table 4 Results of SmileScan and salivary amylase testing in the intervention group

SmileScan Salivary amylase

Target Sex Preimplementation Being implemented P-value Effect size (r) P After i i P-value Effect size ()
1 m 0.8(0.6-14) 234 (15623 0002 - 0.88 460 ( 290-595) 315 (138-350) 0007 0.70
2 f 09 (0.5-186) 18 (12-27) 0.152 0.59 1260 (100.3-147.0) 1210 (845-147.0) 0.843 0.07
3 f 33(2445) 183 (135-266) 0.002 - 0.88 1295 (106.8-1565) 200 (6451185 0010 - 0.75
4 m 25(0.9-27) 60 (29-9) 0002 - 0.88 166.0 ( 149.3-1858) 1215 (1123-141.3) 0000 * 0.88
5 f 23(1.2-27) 151 (104-17.0) 0.002 = 0.88 450 ( 373-620) 250 (21.0-31.0) 0.000 0.88
6 f 14(1.222) 332 (30236.1) 0.002 = 0.88 1150 ( 100.0-139.0) 80.0 (625-990) 0.001 = 0.88
7 m 12(0917) 16 (1.0-19) 0.308 0.29 740 (710-823) 5.0 (43.0-748) 0.066 0.54
8 f 29(2533) 26 (24-39 0.906 0.03 760 (573-973) 975 (5731095 0.698 0.09
9 m 30(24-34) 49 (42-53 0.002 - 0.88 1185 ( 101.3-1380) 1150 (943-1268) 0.627 0.1
10 f 1.4 (0.6-26) 289 (260317 0.002 = 0.88 835 ( 668-1160) 61.0 (423-883) 0.038 * 0.60
11 f 14(1.2-18) 168 (146-183) 0002 - 0.88 rejection rejection
12 m 0.2 (0.0-03) 39 (3052 0.002 * 088 465 ( 308-635) 63.0 (520-683) 0.158 041
13 m 1.9(0.240) 185 (14.1-220) 0.002 = 0.88 1275 (948-1643) 985 (8751233) 0006 ™ 0.79
14 f 0.0 (0.00.1) 00 (0.0-01) 0.866 0.05 705 (555-773) 685 (595-805) 0638 0.14
15 m 0.1 (0.0-05) 02 (00-04) 0.695 0.11 730 (673-838) 785 (61.8-865) 0.583 0.16
16 f 372254 219 (18.1-288) 0002 - 0.88 1105 ( 928-1465) %5 (750-1170) 0015 * 0.70
17 m 39(3452) 316 (245369 0.002 - 0.88 745 ( 658-790) 58.0 (523-630) 0.003 = 0.86
18 f 1.1(0.98-15) 131 (112145 0.002 = 0.88 875 (813-945) 5.0 (55.8-623) 0.002 0.88
19 m 25(1.8-28) 44 (39-549 0.002 = 0.88 765 ( 688-865) 60.0 (47.0-623) 0.006 * 079
20 m 0.0 (0.0-0.1) 08 (07-09) 0.002 ™ 0.88 845 ( 685-990) 81.0 (68.8-905) 0.025 * 0.65

Median for all 1.4 (0.4-26) 91 (23195 0001 = 0.84 855 (67.0-117.5) 700 (51.81010) 0006 = 061

**ps001 *ps0.05 median (first quarter - third quarter)

“The median and interquartile range of 12 sessions for both and salivary amyl by

Wilcaxon rank-sum test

Effect of DT on BPSD (primary endpoint)

(1) Between-group and pre- and post-intervention
comparisons for both groups

When the total NPI scores of the intervention
and control groups were compared between
groups in the same weekly values, a significant dif-
ference was found at week 8. When the NPI scores
of the control group were compared week by week,
there was a decreasing trend but not a significant
change, whereas when the NPI scores of the inter-
vention group were compared week by week, there
was a significant decrease. Furthermore, the value

of the total NPI score of the intervention group
varied depending on the intervention: it showed a
decreasing trend in the intervention period B com-
pared to the non-intervention period A but in-
creased again in the non-intervention period A" and
decreased again in the intervention period B'. This
clearly shows that DT influenced BPSD in the in-
tervention group. These results suggest that DT
may be effective in improving BPSD in patients
with severe AD. Sugiyama®’ reported that “pa-
tients with dementia forget what they spoke, heard,
and acted, but the emotions they felt at the time re-
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mained for a considerable time.” Although the par-
ticipants forgot the episodic memory of holding
the baby doll, their peace of mind was maintained,
which may have led to an improvement in BPSD.
The values in this study increased between weeks
5 and 6 in the non-intervention period, suggesting
that several sessions per week are needed to main-
tain the BPSD-improvement effect of DT.

These results suggest that DT is effective in
treating patients with severe AD and is useful be-
cause it adds an effective non-pharmacological
treatment option for people with severe dementia,
given the current lack of evidence-based non-phar-
macological treatments.

(2) Subitems in the intervention group

The NPI subcategories of the intervention group
showed significant reductions in agitation, anxiety,
deinhibition, irritability, and abnormal behavior.
This is consistent with the results reported by Hat-
ano et al. ', who reported that DT reduced aggres-
sion and violent behavior in participants, and Bi-
siani'¥ found that anxiety, agitation, panic,
tremors, hyperventilation, and exploratory behav-
ior were reduced by DT. Based on the results of
both previous studies and the present study, DT is
shown to be a simple process that even patients
with severe AD can safely undergo without confu-
sion or failure, and the use of baby dolls with ele-
ments of a baby schema makes the participants
want to work on the task by themselves. Addition-
ally, it is possible to regain the role of protecting
and caring for the baby.

Positive emotions generated by DT in patients
with severe AD may contribute to improving emo-
tional and behavioral confusion and meeting the
psychological needs of patients with dementia.

Facial expressions and stress reactions (sec-

ondary endpoints)

In the present study, smiles increased in 18 of 20
patients who underwent DT. As soon as they saw
the doll, they not only smiled but also reached out
their hands to receive the doll. The participants

also stared at the doll’s face, talked to it, and gently
rocked it to sleep. Why did these reactions occur
in patients who are usually anxious and lack facial
expressions? The concept of the baby schema pro-
posed by Lorenz? could be a factor. The baby
schema describes the physical characteristics of
young animals, such as a large head and short and
thick limbs. Since the baby doll used in this study
had the same characteristics, it is assumed that
this encouraged the patients to smile and hug the
doll. Takayanagi? pointed out that laughing
makes us feel “a state of peace and security due to
parasympathetic dominance” and “a sense of natu-
ral happiness due to the secretion of dopamine and
endorphins,” among others. These findings sug-
gest that DT is a pleasurable and acceptable activi-
ty for people with severe AD who are admitted to a
dementia care unit.

The salivary amylase activity measured before
and after DT was significantly decreased in 12 sub-
jects and slightly decreased in 4 subjects (84.2% in
total). Why do so many patients have improved
stress levels after DT? During DT, many patients
gently held or rocked the baby dolls and stared at
their faces. This behavior of seeking others was

%) and is a

called “attachment behavior” by Bowlby
normal and healthy part of human instincts that
continues to be active in adulthood. Kitwood and
Takahashi?’, who proposed the concept of “per-
son-centered care,” listed the psychological needs
of people with dementia as attachment, comfort,
identity, role, and sense of belonging, and when
any one of them is met, it spills over to the whole
and leads to well-being. The patients were anxious,
fearful, and helpless due to spatial and temporal
disorientation, memory impairment, and other
symptoms of dementia, but by taking care of baby
dolls with baby schema characteristics, they as-
sumed the role of a babysitter and became at-
tached to the baby dolls. It is thought that they im-
proved their well-being and relieved their stress.
Notably, there was an association between sali-
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vary amylase levels and smiling, and all 16 individ-
uals with significantly or slightly decreased sali-
vary amylase levels had significantly increased
smiling. Therefore, it is highly likely that stress im-
provement can also be predicted by checking the
degree of smiling in interventions using DT for
people with severe AD. Although it is not practical
to carry out salivary amylase measurements every
time in clinical practice, our results suggest that it
may be possible to select patients who are suitable
for DT by checking their smiles, which is a useful
finding.

Relevance of sample size

Post-hoc tests for the primary outcomes were
performed using 'G-power Version 3.1.9.2'. The ef-
fect size for the pre- and post-comparisons at weeks
2 and 8, where the largest significant differences
were obtained in the NPI of the intervention group,
was 0.78, with a significance level of 0.05, n = 20.
Using these, the power of the test was 0.8967.
From this it can be said that the sample size set for
this study was reasonable.

Limitations and future work

In this study, we limited the participants to those
with AD; therefore, the effect of the intervention
on other types of dementia is not clear. In the fu-
ture, it will be necessary to increase the number of
participants with different types of dementia and to
evaluate differences in the effects on different at-
tributes.

The intervention group spent more time in indi-
vidual interventions than the control group. There-
fore, it was difficult to determine whether the re-
sults obtained in this study were purely due to the
effect of DT or the effect of more intervention
time. In the future, it is necessary to control for in-
dividual intervention time to better clarify the ef-
fects of DT

‘We could not rule out the possibility that the sali-
vary amylase activity value was influenced by the
anxiety of the subject being called alone to a pri-

vate room or the saliva collection itself as a stress-
or. Further study on the timing and method of the
test is considered necessary.

In addition, because there was only one inter-
ventionist, it was not possible to clarify whether the
effect was purely due to DT or whether it was influ-
enced by the characteristics of the interventionist
who carried out the intervention. In the future,
more than one interventionist should be set up to
clarify the possibility of a pure DT effect.
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and other people who participated in the
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2)  Obtaining informed consent.
3) Protecting personal information.
4) Review by the Institutional Review Board
(IRB).
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- Practical Report
Report on practical activities or research
activities.
The Editorial Board decides on acceptance of
the manuscript following review.
The author will be notified of the decision.

. Article lengths and formats are as below.
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using PC or word processor (text file), 12 pt
font in A4 size, no longer than 10 pages (7,000
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Figures should be of adequate quality for
reproduction. Tables should be made using
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printing must be borne by the author.
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desired manuscript category (original
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distinction between new and resubmitted, (e)
applicable fields, (f) Specify the Paper ID at
the time of the previous posting (only for
reposting or reposting), and (h) the number of
copies required for reprinting.

When the author is a graduate student,
academic affiliation should be listed as an
institutional affiliation, however, she/he may
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words or fewer), keywords (5 or few words).
Text, references, abstract and keywords
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bles, figures and photographs must be en-
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Tables, figures and photographs should be
numbered and have the name of the author on
the back sides. Their locations in the text
should be indicated in the margin with red
ink. A list of titles of tables, figures and photo-
graphs and brief explanation (if necessary)
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sheet.
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quires ethical consideration, be sure to de-
scribe in the "method" how the ethical consid-
eration and consideration for the research
subject were given. For human research, fol-
low the Declaration of Helsinki and the Minis-
try of Education, Culture, Sports, Science and
Technology / Ministry of Health, Labor and
Welfare "Ethical Guidelines for Medical Re-
search for Humans" or other appropriate
guidelines. For studies conducted with the ap-
proval of the Ethics Review Board, the name
and date of approval of the approved Ethics
Review Board shall be stated in the text. Re-
garding the notation of institutions that have
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specifying the institution (proper noun) to
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ness of peer review. The description example
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ics review board of the institution to which the
first author belongs (approval number 999)"
"... Approved by the Ethics Review Board of
University A (Approval No. 999)"
If financial support such as research funding,
sample provision, or convenience provision is
received from a company or organization
when carrying out the research or writing a
treatise, it must be stated in the acknowledg-
ments.
At the time of submission, all authors should
follow Article 3 of the "Detailed Regulations of
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lines for COI of Research on Health, Medical
Care, and Welfare """ at the time of submission,
and "COI self-report at the time of submission.
A letter must be submitted. The content at the
time of filing will be stated in the acknowledg-
ments. Even if there is no COI status, write a
statement such as "There is no COI status to
be disclosed" in the acknowledgment, etc.,
and submit a self-application form.
Dates should be indicated using the Western
calendar. Words, names and names of places
in non-English languages should be stated in
original languages or katakana. when they ap-
pear first in the text. When using an abbrevia-
tion, use the full word the first time it appears
in the manuscript.
References
a) Consecutive superscript numbers are
used in the text and listed at the end of
the article. Each reference should be
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Names of author (s), title, name of jour-
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year of publication.
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