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  Abstract

   Background/Aims:  We aimed to prove the effectiveness of brain-activating rehabilitation for 
dementia, which consisted of 5 principles: pleasant atmosphere, communication, praising, so-
cial role, and supportive care.  Methods:  The design was a randomized controlled trial that was 
not blinded. Fifty-four elderly participants with dementia (mean age: 85.2 years) were selected. 
Intervention based on the 5 principles of brain-activating rehabilitation was conducted for 1 h, 
twice a week, for 12 weeks (24 sessions). The control group had no treatment. Outcome mea-
sures consisted of two observation scales, namely sum of boxes in clinical dementia rating (CDR-
SB) and the multidimensional observation scale for elderly subjects (MOSES), and two cognitive 
tests: the Hasegawa dementia scale revised (HDS-R) and trail making test A.  Results:  Repeated 
measure ANCOVA showed a significant interaction for total score of CDR-SB (F = 7.190, p = 0.015) 
and MOSES (F = 4.525, p = 0.038). There were no significant changes in the two cognitive test 
scores.  Conclusion:  Intervention based on the principles of brain-activating rehabilitation was 
effective in maintaining and improving daily life functions in elderly participants with dementia 
in residential care homes.   Copyright © 2012 S. Karger AG, Basel
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  Introduction

  Rehabilitation for dementia, such as reminiscence therapy, reality orientation, cognitive 
rehabilitation, and physical activity, has an important role in delaying disease progression 
and functional decline. Studies on rehabilitation for dementia have focused on the differen-
tiation of each technique (e.g. reminiscence therapy, reality orientation) and a comparison of 
their effects. However, Cochrane reviews on non-pharmacological interventions have high-
lighted the insufficiency of the available evidence  [1–3] . We thought that the principles of 
intervention are much more important than each technique of intervention because inter-
subjectivity between participants and therapists/care staff has a much greater influence than 
each technique used. When the effects of three kinds of interventions, namely group remi-
niscence therapy, individual reminiscence therapy, and a group games, were compared in 
residential care homes, group reminiscence therapy improved memory performance and 
group games improved well-being, whereas individual reminiscence therapy was less effec-
tive. These findings suggested that group membership plays an important role in maintain-
ing and promoting health and well-being  [4] . We proposed a new principle of rehabilitation 
for dementia, brain-activating rehabilitation (BAR)  [5] , which consists of 5 principles: (1) en-
joyable and comfortable activities in an accepting atmosphere; (2) activities associated with 
empathetic two-way communication between staff and participant, as well as between par-
ticipants; (3) praising participants to enhance motivation; (4) offering social roles to partici-
pants that enhance their remaining abilities, and (5) supportive care to prevent failure, which 
causes confusion of participants. In fact, BAR was conducted as a combination of several 
techniques (e.g. reminiscence therapy, reality orientation, games, physical activity, crafts, 
cooking, and singing) to suit the participants based on these 5 principles. BAR was expected 
to enhance participants’ motivation and maximize the use of their remaining functions and 
prevent the disuse of functions  [5] . BAR was expected to enable participants to recover both 
a desire for life and their self-respect. Enhanced motivation induced by BAR can lead to ame-
lioration of the behavioral and psychological symptoms of dementia and improvements in 
activities of daily living  [6] . Improvements in cognitive function would also be expected 
through BAR  [7] .

  In this study, we conducted intervention based on the principles of BAR for elderly par-
ticipants with dementia as a randomized controlled trial to prove the effectiveness of BAR.

  Methods

  Participants
  Fifty-four elderly participants in four residential care homes (group living homes) were 

selected on the basis of the following criteria: (1) being diagnosed with dementia; (2) without 
severe auditory and visual impairments, and (3) being able to engage in a simple activity or 
a brief conversation.

  Randomization
  At the end of the initial baseline assessment, we randomly divided participants into in-

tervention and control groups in each residential care home, so that each intervention or 
control group was composed of four small groups. We used stratified randomization accord-
ing to the Hasegawa dementia scale revised (HDS-R)  [8] , which is similar to mini-mental 
state examination (MMSE) and has a total score of 30, to equalize the severity of dementia 
between the two groups. Finally, 54 participants were randomly allocated to the intervention 
group (n = 28) or control group (n = 26) ( fig. 1 ).
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  Intervention
  A total of 24 sessions were conducted in each group for 1 h, twice a week, for a 12-week 

period. In this study, intervention based on principles of BAR combined reality orientation 
and various activities (e.g. cooking, singing, and sewing) along with reminiscence therapy. 
In the baseline assessment, we collected information on life histories and specialties from the 
participants to select enjoyable topics in the sessions ( table 1 ). The intervention staff con-
sisted of one leader and two vice-leaders for each group. The staff of each residential care 
home had studied the principles of BAR and specifically learned the guidelines about atti-
tude and communication for 4 h, and they played the roles of leader and vice-leaders by ro-
tation. The researcher contributed to serve the same contents of the sessions for four groups. 
Throughout the session, staff had to accept and share the world of the participants, regard-
less of whether it was true or not (the first principle: pleasant atmosphere). At the same time, 
they organized the participants so that each participant could socially interact with other 
participants (the second principle: communication). When a participant seemed to make a 
mistake, or not to understand, staff acted to prevent the mistake (the fifth principle: support-
ive care). After each session, an evaluation meeting was held to improve the skills of the staff. 
In total, 41 members of staff were involved in the intervention (mean age: 30 years; duration 
of work experience: 4.9 years; mean number of sessions: 4.5).

  Fig. 1.  Participant flow diagram. 
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  In the beginning, the reality orientation method was executed, which provided hints and 
signs to reconfirm the subjects’ orientation in terms of time and date. Then, the reminiscence 
therapy method was executed. In reminiscence therapy, old-style tools such as a rice kettle, 
beanbags for juggling, and old textbooks were used, and staff asked the participants about 
the names of the tools and how to use them. Tools that are familiar to participants provide 
visual support for enhancing reminiscence. In addition, these tools encompass many activi-
ties, from housework to recreation, such as handiwork. These activities using old-style tools 
recruit procedural memories, which remain after the loss of episodic memory. Therefore, 
participants gain peace of mind, as they can easily relate to and describe these tools (the fifth 
principle: supportive care). The participants teach staff how to use these old-style tools. This 
is role reversal: the participants are teaching the staff who help them in daily living. Through 
this process, participants were expected to recover their self-confidence and the social func-
tion of passing on knowledge to younger generations (the fourth principle: social role). Be-
cause of this role reversal, the staff took care to praise the participants naturally (the third 
principle: praising). Thus, it is expected that participants enjoy the conversations. The con-
trol group had no treatment.

  Outcome Measures
  Care staff who did not participate in the intervention primarily evaluated participants 

using two observation scales which were primary outcomes: clinical dementia rating (CDR) 
 [9]  and multidimensional observation scale for elderly subjects (MOSES)  [10] . CDR is re-
ported to have high reliability (internal consistency: 0.68–0.88). Global severity of dementia 
was evaluated by the sum of boxes in CDR (CDR-SB)  [11] . The CDR-SB sums the ratings in 
each of six domains (‘boxes’) of CDR to provide a consensus-based global clinical measure. 
MOSES is reported to have high reliability (internal consistency: 0.78–0.87). The scale is 
comprised of 40 parameters in 5 categories of daily life functions: (1) self-care; (2) disorien-
tation; (3) depression; (4) irritability, and (5) withdrawal. Each category’s score distribution 
ranges from 8 to 32 points (1 = not at all; 2 = seldom; 3 = at times; 4 = often) with higher 
scores indicating more severe disorders  [10] .

  The participants underwent two cognitive tests, which are secondary outcomes: HDS-R 
and trail making test A  [12] . HDS-R was performed to assess global cognitive function. HDS-
R correlates well with MMSE, and it is more accurate than MMSE in diagnosing Alzheimer’s 
disease  [13] . In addition, HDS-R was shown to be more robust to demographic influences 

  Table 1.   Topics of BAR sessions

 Topics   Tools 

 Cooking rice   rice kettle, furnace, measure, charcoal 
 Traditional games  beanbag for juggling, cup-and-ball toy, propeller 
 Pickled vegetables   rice bran, earthenware pot, salt, water 
 Washing   tub, washing board, washing powder 
 Sewing duster   cloth, stitch, thread, pincushion 
 Making rice cakes  mortar, mallet, steam pot, glutinous rice 
 Rice bran   rice bran, rice bran bag, washbowl 
 Mortar and pestle  mortar and pestle, taro potato, sesame 
 Handmade snack   barley flour, rice bowl, spoon 
 Weaving   silkworm, reel, shuttle 
 Elementary school   old textbook, pencil, school bag 
 Making noodles  knead pot, rolling pin, board 
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(age, education level, and gender) than MMSE  [14] . Trail making test A was used to evaluate 
psychomotor speed. Participants were asked to draw a continuous line connecting 25 num-
bered circles. 

  After the intervention period, we prepared two questions for staff members: did the par-
ticipants change after intervention and, if so, how? Did your daily care with the participants 
change in terms of both physical care and social contact?

  Procedure
  This study was approved by the Institutional Research Board of Takasaki University of 

Health and Welfare (No. 2201). Written consent was obtained from each participant and 
their families after providing full information regarding the purpose of this study, the risks 
and benefits, confidentiality, anonymity, and freedom of participation. Participants in the 
control group were assured that they would receive the same intervention after the interven-
tion period.

  Statistical Analysis
  Data of outcome measures before and after intervention were analyzed using the Japa-

nese version of SPSS Statistics for Windows version 18.0 (IBM Corporation, New York, N.Y., 
USA). Mann-Whitney U test and Fisher’s exact test were used for comparison of the two 
groups at baseline. The primary and secondary statistical hypothesis was that the two obser-
vation scales and two cognitive tests would be improved in the intervention group compared 
with the control group after the intervention period. Repeated measures analysis of covari-
ance (ANCOVA) with the covariates of age and sex was used to analyze the participants at 
the end of the study. Post hoc analysis for ‘between participants’ and ‘within participants’ 
was conducted with Bonferroni correction.

  ‘Yes’ and ‘no’ answers from the staff were analyzed. Free descriptions were separated into 
clauses to extract relevant words. We categorized similar words as the same opinion. We 
counted the number of words in each category.

  Results

  Baseline Characteristics of the Participants
  The study participants were 54 elderly people with dementia (28 in the intervention 

group and 26 in the control group). No significant difference was found at baseline in any of 
the demographic variables ( table 2 ).

  In the intervention group, no participants dropped out and all took part in  6 20 of the 
total of 24 sessions. They looked cheerful and the average attendance rate was high (95.5%). 
In the control group, 1 participant dropped out due to sickness during the intervention pe-
riod. Finally, outcome measures were analyzed in 53 participants: 28 participants in the in-
tervention group and 25 in the control group, who completed the second evaluation.

  Change in the Outcome Measures ( table 3 )
  Repeated measure ANCOVA showed a significant interaction for total score of CDR-

SB (F(1, 49) = 7.190, p = 0.015). The control group showed significant deterioration of CDR-
SB (p = 0.016). On the other hand, the intervention group showed maintenance of this 
score.

  Repeated measure ANCOVA showed a significant interaction for the total score of MO-
SES (F(1, 49) = 4.525, p = 0.038), subscale of disorientation (F(1, 49) = 6.453, p = 0.014) and 
withdrawal (F(1, 49) = 4.955, p = 0.031) in daily life functions. In the post hoc analysis, the 
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control group showed a tendency of deterioration (subscale of disorientation, p = 0.054, and 
withdrawal, p = 0.095), but there was no significant difference. The intervention group had 
significantly lower scores for total score of MOSES (p = 0.048) and subscale of withdrawal
(p = 0.008) than the control group after intervention. 

  There were no significant effects on the two cognitive tests of HDS-R and trail making 
test A.

  Staff Interview
  In terms of changes seen in the intervention group, 26 (63.4%) of the 41 staff members 

noticed a positive change. Staff opinions were as follows: ‘improved peer relationships’ (n = 
12), ‘a more cheerful and positive outlook’ (n = 11), ‘positive anticipation of session’ (n = 6), 
and ‘co-operative attitude toward the care staff ’ (n = 4). In terms of changes in staff, 31 
(75.6%) of the 41 staff members noticed a change. Staff opinions were as follows: ‘I began to 
listen to the participants’ recollections of their younger days’ (n = 16), ‘I learned how to com-
municate with the participants in a positive manner’ (n = 10), ‘I learned the importance of 
role reversal by being taught new things by the participants’ (n = 6), ‘I noticed for the first 
time the abilities of the participants’ (n = 4), and ‘I learned the importance of expressing ap-
preciation when tasks are completed well’ (n = 3).

  Table 2.   Demographics of the study participants (n = 54)

 Intervention group (n = 28)  Control group (n = 26)  p 

 Age, years   85.584.0  84.986.5  0.652 
 Gender 

 Male 1 (3.6) 4 (15.4)  0.153  Female 27 (96.4) 22 (84.6) 
 Diagnosisa 

 AD 18 (64.3) 16 (61.5) 

 0.334 
 VD 1 (3.6) 3 (11.5) 
 AD and VD mixed 2 (7.1) 0 (0.0) 
 FTD 0 (0.0) 2 (7.7) 
 Unspecified dementia 7 (25.0) 5 (19.2) 

 Donepezil prescribed 9 (32.1) 12 (46.2)  0.403 
 Psychotropics prescribed 5 (17.9) 10 (38.5)  0.131 
 Mobility 

 Independence 14 (50.0) 15 (57.7) 
 0.314  Walking aids 9 (32.1) 5 (19.2) 

 Wheelchair 5 (17.9) 6 (23.1) 
 CDR 

 0.5 (questionable) 4 (14.3) 5 (19.2) 

 0.557  1 (mild) 15 (53.6) 9 (34.6) 
 2 (moderate) 7 (25.0) 10 (38.5) 
 3 (severe) 2 (7.1) 2 (7.7) 

 V alues are means 8 SD or numbers with percentages in parentheses. Mann-Whitney U test or Fisher’s 
exact test were used. AD = Alzheimer’s disease; VD = vascular dementia; FTD = frontotemporal demen-
tia. a Clinical diagnosis assigned according to the notes of participants’ consultant physicians. 
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  Discussion

  The results indicate the effect of intervention based on the principles of BAR on the im-
provement or maintenance of two observation scales, CDR-SB and MOSES, especially dis-
orientation and withdrawal, although no improvement was shown in terms of the two cog-
nitive tests of HDS-R and trail making test A. In a previous randomized controlled trial, the 
effect of a group care program, which consisted of reminiscence and reality orientation, was 
examined using an observation scale (MOSES) and a cognitive test (MMSE) as outcome 
measures  [15] . The study found improved orientation and withdrawal subscales of MOSES, 
agreeing with our current study. In a randomized controlled trial on 168 demented elders in 
nursing homes, a comprehensive program of counseling, life review, interpersonal therapy, 
behavioral therapy, and rehabilitation reduced multiple psychiatric symptoms, suggesting 
the importance of a person-oriented approach  [16] . Activities adjusted to ‘personality style 
of interest’ reduced agitation and passivity of demented elders. Furthermore, the activities 
adjusted to both functional level and personality style of interest brought greater pleasure 

  Table 3.   Change in outcome measures for the intervention (n = 28) and control groups (n = 25)

 Outcome variable Time period  I nteraction  Post hoc 
analysis before test after test 

mean 8 SD  p mean 8 SD  p  F  p   p 

 CDR-SB 
 Intervention 8.083.8  0.684 7.683.5  0.200  7.190  0.015* 

 0.296 
 Control 8.584.5 9.384.8  0.016* 

 MOSES total 
 Intervention 71.4812.7  0.200 69.3815.4  0.048*  4.525  0.038* 

 0.105 
 Control 76.8816.4 78.7816.6  0.168 

 MOSES self-care 
 Intervention 14.084.1  0.226 13.885.2  0.186  0.405  0.527  0.692 
 Control 15.785.7 15.985.8  0.612 

 MOSES disorientation 
 Intervention 18.884.1  0.964 18.284.6  0.407  6.453  0.014* 

 0.105 
 Control 18.686.1 19.486.4  0.054 

 MOSES depression 
 Intervention 11.283.4  0.394 10.983.2  0.521  0.101  0.752  0.602 
 Control 12.084.9 11.585.0  0.353 

 MOSES irritability 
 Intervention 11.082.7  0.926 10.883.2  0.488  1.159  0.287  0.630 
 Control 11.382.8 11.783.3  0.303 

 MOSES withdrawal 
 Intervention 16.485.4  0.104 15.585.7  0.008*  4.955  0.031* 

 0.146 
 Control 19.185.4 20.285.4  0.095 

 HDS-R 
 Intervention 13.184.5  0.768 13.484.6  0.903  0.078  0.781  0.722 
 Control 12.685.8 13.086.2  0.470 

 TMT-A 
 Intervention  177.9894.7  0.300  171.2896.6  0.252  0.128  0.722  0.901 
 Control  218.28118.5  229.68145.1  0.707 

 Rep eated measures ANCOVA with the covariates of age and sex was used, and post hoc analysis with 
Bonferroni correction was conducted. TMT-A = Trail making test A. * p < 0.05.  
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than activities partially adjusted or non-adjusted to individual preferences and needs  [17] . In 
the current study, we tried to adapt the contents of the sessions to each participant by col-
lecting information on life history, although intervention sessions were conducted in a group 
setting. 

  Due to the basis of the 5 principles of BAR, participants looked cheerful and the average 
attendance was extremely high (95.5%). When the staff took care of the participants by fol-
lowing the principles of BAR, staff became more receptive and provided care that encour-
aged demonstration of each participant’s abilities. The responses to questions by the staff also 
supported these findings. Intervention with BAR principles enhanced understanding be-
tween staff and participants, as well as between participants  [6] . The benefit was generalized 
to participants’ daily life. Therefore, participants may gain a sense of self-worth and a desire 
to live, and the behavioral and psychological symptoms of the participants may be reduced. 
In fact, in this study, withdrawal was alleviated. Intervention following the BAR principles 
also improved apathy and social ability in elderly participants with mild cognitive impair-
ment and mild dementia  [18] . The concept of person-centered care can be described as fol-
lows: it acknowledges that the individual is a person who can experience life and relation-
ships, despite progressive disease; involves inclusion of the person’s past life and history in 
their care, and it focuses on what the person can do, rather than abilities that have been lost 
owing to the disease  [19] . The concept of person-centered care is widely accepted in the field 
of dementia care. BAR is also a concept but not a technique. We expect BAR to be widely ac-
cepted in the field of dementia rehabilitation.

  Our randomized controlled trial revealed that intervention based on BAR principles 
promoted intersubjectivity between participants and therapists/care staff and was effective 
for maintaining and improving emotional and daily life functions in the current study. Par-
ticipants may regain their confidence. BAR principles of enjoyable stimulation, communica-
tion, and role reversal contribute to providing an environment where elderly participants 
with dementia can laugh and be themselves.

  We revealed the effectiveness of dementia rehabilitation based on the principles of BAR 
by a randomized controlled trial. A pleasant atmosphere, communication, praising, social 
role, and supportive care are essential in rehabilitation for dementia. 
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