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ABSTRACT

Background: Positivity recognition bias has been reported for facial expression as well as memory and visual
stimuli in aged individuals, whereas emotional facial recognition in Alzheimer disease (AD) patients is
controversial, with possible involvement of confounding factors such as deficits in spatial processing of non-
emotional facial features and in verbal processing to express emotions. Thus, we examined whether recognition
of positive facial expressions was preserved in AD patients, by adapting a new method that eliminated the
influences of these confounding factors.

Methods: Sensitivity of six basic facial expressions (happiness, sadness, surprise, anger, disgust, and fear) was
evaluated in 12 outpatients with mild AD, 17 aged normal controls (ANC), and 25 young normal controls
(YNC). To eliminate the factors related to non-emotional facial features, averaged faces were prepared as
stimuli. To eliminate the factors related to verbal processing, the participants were required to match the
images of stimulus and answer, avoiding the use of verbal labels.

Results: In recognition of happiness, there was no difference in sensitivity between YNC and ANC, and
between ANC and AD patients. AD patients were less sensitive than ANC in recognition of sadness, surprise,
and anger. ANC were less sensitive than YNC in recognition of surprise, anger, and disgust. Within the AD
patient group, sensitivity of happiness was significantly higher than those of the other five expressions.

Conclusions: In AD patient, recognition of happiness was relatively preserved; recognition of happiness was

most sensitive and was preserved against the influences of age and disease.

Key words: dementia, Alzheimer disease, emotional face recognition, positivity bias, aging, happiness, social interaction, morphing technology

Introduction

Deficits in the recognition of emotional facial
expressions might lead to behavioral disturbances
that often accompany Alzheimer disease (AD),
and behavioral features are more distressing than
cognitive deficits for caregivers of patents with
AD (Donaldson et al., 1998). Facial expressions
are universally identified into six basic expressions:
happiness, sadness, surprise, anger, disgust, and
fear (Ekman er al., 1971). The human face conveys
non-verbal information about emotional states, the
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recognition of which is critical for appropriate social
behavior.

In aged individuals, positivity recognition bias
has been reported for facial expression (Mather
and Carstensen, 2003; 2005). The positivity
recognition bias was well-studied with memory;
aged individuals remember a larger quantity of
positive events than negative ones, and show
more emotionally positive memory distortion for
autobiographical information than younger adults
do (Mather and Carstensen, 2005). Such positivity
bias in aged individuals has been consistently
reproduced in experimental settings of various
recognition modalities such as emotional facial
recognition and visual stimuli as well as memory
(Mather and Carstensen, 2003; 2005; Kapucu
et al., 2008; Spaniol er al.,, 2008). However,
studies on emotional facial recognition in AD
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patients have produced various results. First, it
is controversial whether facial recognition itself is
declined or not; some studies reported preserved
ability of emotional facial recognition (Bucks et al.,
2004; Luzzi et al., 2007; Guaita er al., 2009;
Yamaguchi et al., 2012), whereas others reported
impairments (Spoletini er al., 2008; Bediou ez al.,
2009; Drapeau et al., 2009). It is also controversial
whether there were differences in the recognition
of various emotions. Some studies reported no
difference (Bucks et al., 2004; Luzzi et al., 2007),
whereas others reported differences, e.g. selective
impairment was reported in labeling the facial
expression of sadness (Hargrave er al, 2002), and
recognition of happy facial expressions was reported
to be relatively preserved in comparison with angry
facial expressions (Yamaguchi ez al., 2012). It was
also reported that the most identified emotion was
happiness among seven facial expressions (six basic
expressions and boredom) in the moderate and
severe stage of dementia (Guaita et al., 2009).

The controversy may be partly due to
confounding factors. Some studies have suggested
involvement of confounding factors such as deficits
in spatial processing of non-emotional facial
features and in verbal processing to express
emotions (Cadieux er al., 1997; Burnham et al.,
2004). The deficits shown in the experiments could
be due to the decline of the spatial recognition
and/or verbal processing, which were prominent in
AD. Thus, in the present study, we demonstrated
characteristics of emotional face recognition in AD
patients, by adapting a new method that eliminated
the influences of these confounding factors to reveal
whether the recognition of positive expressions is
relatively preserved in AD.

Methods

Participants

The participants were 12 outpatients with mild
AD in Clinical Dementia Rating scale (CDR) 1,
17 aged normal control (ANC), and 25 young
normal control (YNC). Participants were limited
to mild AD patients to eliminate the influence
of difficulties of understandings of the rules. The
exclusion criteria were: prosopagnosia, psychiatric
diseases, delirium, and verbal incomprehension
including aphasia. Those who had weak in eyesight
were also excluded; all the participants could
distinguish a 2-pixel gap (0.58 mm) on a 15"
monitor screen of Landolt ring from 70 cm away.
Subjects were diagnosed based on the criteria for
AD by NINCDS-ADRDA (Dubois et al., 2007).
Scores over 7 on the Japanese version of the Short
Form of the Geriatric Depression Scale (Yesavage

et al., 1982) were also excluded because depressive
tendencies could affect facial recognition. The
Ethics Board of the Gunma University School of
Health Sciences approved all procedures (No. 21-
26), and written informed consent was obtained
from all the participants.

Stimuli

Six hundred colored face images of six basic
emotional expressions (happiness, surprise, anger,
sadness, fear, and disgust) were used. To eliminate
confounding factors related to individual difference
in non-emotional facial features and ways to
express emotions, we used standardized photos
of four Japanese women (one neutral and six
basic expression photos for each person) in
database DB99 (Advanced Telecommunications
Research Institute International, Inc. Nara, Japan);
facial features and expressions of non-Japanese
individuals could be confounding factors for
Japanese. Then we made “averaged faces”, which
canceled individual differences. We prepared one
neutral and six emotional expression (100%
expression faces) averaged faces by morphing
photos of four women. For grading the ability,
we prepared photos of 1%-99% intermediate
expression levels of each emotion by morphing
neutral and 100% expression faces with weight. In
this way, the images of 600 emotional averaged faces
were prepared; e.g. 38% happy image was made by
morphing the 100% happy image and the neutral
image with a ratio of 38-62. Each image was framed
by an oval to avoid the influence of hairstyle and
clothing.

Experimental setting

The experimental setting is shown in Figure 1A
(stimuli were in color in the experimental setting).
One of the images of intermediate expression levels
was displayed on the monitor of touch panel
screen in the left, and six small faces of 100%
expression were displayed on the right. To eliminate
the confounding factor of verbal processing, the
participants were required to answer by touching
the 100% face that corresponded to the expression
of intermediate face. Using the choice of faces
instead of verbal labels, even those who had
difficulties in verbal processing could answer the
question.

The sensitivity of expression was measured using
staircase method. The orders of six expressions were
randomized using a computer program, and the
first stimulus was 100% expression faces in each
expression. In each expression respectively, if the
response was correct, the level of stimuli increased
in the next trial (ex. 38%-35% expression face).
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Figure 1. A stimulus shown on the monitor. On the left of the screen, 27% happy face was shown; recognition of 27% happy face
corresponded to the sensitivity of 73%, which was the average sensitivity in patients with Alzheimer disease (AD). On the right, six kinds
of 100% expressions were shown. The participants were required to choose and tough one of the 100% faces corresponding to the face
on the left. The Japanese letters on the right bottom means to have no idea, and they could choose the option.

Alternatively if the participant made an error, the
level of stimuli decreased in the subsequent trial.
When the sequence was switched from ascending
to descending or wvice versa, the level was recorded
as a reversal point score. The levels were changed
by 15% until the first reversal point, after that,
by 3%. The experiment was continued until the
four reversal points were obtained. The average of
the third and fourth reversal point scores was used
as the sensitivity of the expression. Sensitivity was
the difference calculated by subtracting expression
level from 100(%); the sensitivity corresponding
to 38% expression face was 62. We used the
screen of a 15” touch panel connected to a PC
running C-++ software based on Windows XP.
Before the experimental session, a practice session
was conducted. In the practice session, 100%
expression images were displayed as stimuli and the
participants were confirmed to be capable to match
the same expression on the right, where six small
faces of 100% expression were displayed as choices.
The participants were also required to explain the
emotion verbally to confirm that they recognized
each emotion.

Statistical analysis

AD patients, ANC, and YNC were compared
by using repeated-measured analysis of variance

(ANOVA; 3 groups X 6 basic expressions) followed
by post hoc testing with Bonferroni correction.
According to post hoc analysis, significantly higher
sensitivity in YNC compared with ANC was defined
as age effects, and significantly higher sensitivity
in ANC compared with AD patients was defined
as AD effects. The data were analyzed using the
Japanese version of SPSS for Windows version
19.0 (IBM Corporation, New York). Significant
differences are set for two-tailed p=0.05 for all
analyses.

Results

The ages of the participants were 81.149.2 years in
mild AD, 76.8+3.5 years in ANC, and 18.9+1.1
years in YNC, and there was no significant
difference between age of AD patients and that
of ANC by two sample z-test. Sensitivities of
the three groups and comparisons are shown in
Figure 2 and Table 1. There was a significant
difference among three groups in perception of
facial expressions. According to the post hoc analysis,
both age and AD effects were observed for anger and
surprise (anger: age effects p=10.031, AD effects
p < 0.001; surprise: p < 0.001, p=10.029), whereas
for happiness and fear, neither age effects nor
AD effects were observed (happiness: p=0.138,
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Table 1. Age effects and Alzheimer disease effects

HAPPINESS SADNESS SURPRISE ANGER DISGUST FEAR
'YNC 86.7+14.0 63.14+22.9 81.1+8.9 66.8+15.1 55.5414.9 55.0£15.3
SYNC versus ANC 0.138 0.183 <0.001** 0.031 <0.001** 0.178
TANC 76.81+16.8 48.34+25.8 63.9+14.3 55.0+12.3 32.4+£19.2 43.9+£13.7
YANC wersus AD 1.000 0.048 0.029* <0.001** 0.718 1.000
AD 72.8+15.8 25.3+£26.0 50.5+18.4 23.4+14.5 25.0+14.6 37.3£28.0

1YNC: young normal controls; ' ANC: aged normal controls; Sage effects: significantly higher sensitivity of YNC in comparison
with ANC; YAD effects: significantly higher sensitivity of ANC in comparison with AD. Both of the age and AD effects were shown
by p values of intrasubject post hoc analysis with Bonferroni correction of 3 x 6 repeated measured ANOVA (three groups of YNC,

ANC, and AD, and six expressions). *p < 0.05, **p < 0.001.

100 ns

80

60

40

20

sensitivity of recognition

0 L
happy

[1YnC

EAD

sad surprise anger disgust fear

Figure 2. Results of sensitivities of the young normal controls (YNC), the aged normal controls (ANC), and the AD patients. Error bars
indicate standard deviation. Regarding recognition of happy and fear faces, there was no significant difference between YNC and ANC,
and ANC and AD patients. Regarding recognition of surprise and anger faces, there was significant difference between YNC and ANC, and
ANC and AD patients. There was significant difference between ANC and AD in sad face recognition, and between YNC and ANC in disqust
recognition. Within AD patients, sensitivity of happy face was significantly higher than that of other expressions. *p < 0.05, **p < 0.001.

p=1.000; fear: p=0.178, p = 1.000). For sadness,
AD effects were observed (p=0.048), whereas age
effects were not (p =0.183). However, for disgust,
age effects were observed (p <0.001), whereas AD
effects were not (p=0.718). Within AD patients,
sensitivity of happiness was significantly higher than
those of the other five expressions, and that of
surprise was significantly higher than those of anger
and disgust.

Discussion

This study showed that recognition of happy facial
expressions was relatively preserved in AD patients.
Recognition of happiness was significantly easier
than recognition of five other expressions and
there were no age effects or AD effects. Regarding
negative expressions, age effects were observed in
recognition of anger and disgust, and AD effects
were observed in recognition of sadness and anger.
Surprise had a neutral emotional valence and both
effects were observed in surprise recognition.

The results from this study should be reliable
because the task used involved a sophisticated
matching task that improved on problems in
previous studies to cancel confounding factors. In
previous experimental settings, participants were
required to match the expression of photos of
different people. Thus, impairment in the matching
could be a result of visuospatial dysfunctions rather
than deficits in processing emotions (Ekman ez al.,
1971). Upon misunderstanding of individual
differences in facial features, the participants might
fail to extract the emotional implications. The
stimuli used in the present study were averaged
faces with different emotional valence, where non-
emotional features were shared. Thus, differences
in features are directly related to emotional
differences. Another merit of this matching task
was to eliminate the cognitive process to convert
perception to abstract verbal expression; abstract
thinking and verbal recognition also decline in AD
patients. The use of images of Japanese individuals
for Japanese participants also eliminated irrelevant
cognitive load. Social recognition, including



emotional facial expression, has sociocultural
implications, and expression of facial emotions
could be influenced by cultural backgrounds
(Ekman et al., 1987; Shioiri et al., 1999).

Adding to canceling confounding factors,
another advantage of this method is the precise
measurement of the sensitivity by using the
intermediate level of expressions. In the often
used experimental settings, the participants were
required to classify the photos of typical emotional
faces (100% in the present study) by emotional
expression. According to a meta-analysis of 17
studies on emotion recognition and aging, the
average of the stimuli of one emotion was around 7.
Concerning happiness recognition, the magnitude
of the difference between young and aged subjects
is potentially masked by a ceiling effect, with young
subjects scoring 98% or better in 15 out of 17
studies (Ruffman ez al., 2008). Such ceiling effects
could exist in the experiments comparing aged sub-
jects and AD patients, thus more sensitive tests with
subtle stimuli are desirable. In the present study, we
applied 1%-99% intermediate levels of expression,
which enabled precise measures of sensitivity.

After eliminating the confounding factors of
deficits in spatial processing of non-emotional
facial features and in verbal processing to express
emotions, positivity bias in ANC was shown, in that
recognition of happiness was spared in comparison
with YNC. In AD patients, recognition of happiness
was spared in comparison with ANC. Hargrave
er al. (2002) reported that AD patients showed
selective impairment in labeling facial expressions
of sadness compared with ANC. The results were
not identical, as there were differences in the
methods used to eliminate the confounding factors
of facial features of different people. Hargrave et al.
(2002) tried to remove the factors by analysis.
The experimental setting involved matching the
emotion displayed on the reference face with one
of six simultaneously presented alternatives, and all
seven photographs were faces of different people. A
multivariate analysis of covariance (MANCOVA)
model was adapted using each subject’s score on
the facial identity matching task as a covariate. The
advantage of the present study is eliminating the
confounding factors at the experimental phase.

The mechanism of positivity recognition bias
in aged individuals and AD patients remains
unproven. Positivity bias in aged individuals was
explained by lifetime perspective motivational
changes; as the time perspective is reduced,
current emotional goals associated with well-being
become more important (Carstensen et al., 1999).
Consequently, aged individuals would tend to
allocate more cognitive resources to improve emo-
tion regulation, and their information processing
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was characterized by a positivity bias (Mather
and Carstensen, 2005; Mather and Knight, 2005;
Brassen et al., 2011). Within this framework,
positivity bias in facial emotional recognition could
be explained by shifts in attention allocation for
positive stimuli (Mather and Carstensen, 2005;
Goeleven er al., 2010).

Concerning such allocation of cognitive re-
sources to emotion - regulation, capacities of
cognitive resources should be considered. Mather
and Knight reported that aged individuals with
superior cognitive abilities were more likely to
exhibit positivity bias (Mather and Knight, 2005).
In line with the report, the positivity bias should
be reduced in AD patients with cognitive decline.
However, the experiment was conducted on
memory, and if the allocation occurred only in
the remembering phase, and not the memorizing
phase, the explanation could not be applied to facial
recognition. Goeleven et al. (2010) suggested that
increased age is associated with reduced allocation
of resources to negative stimuli, and the explanation
could also be true in AD patients.

The present study showed decreases of negative
emotion recognition and relatively preserved
positive recognition. Our results are in line with the
conclusions based on the meta-analysis of Murphy
and Issacowitz, which revealed an age-related
decrease of negativity preference as compared to
an increased positivity preference (Murphy and
Isaacowitz, 2008). The above explanations are still
hypotheses, and specifying the interaction between
cognitive decline and emotion processing would be
a valuable topic for future research.

Regarding study limitations, it is possible that
recognizing happy facial expressions was easier, as
this was the only positive emotion in the study.
The differentiation of the four negative expressions,
sadness, anger, disgust, and fear, was more difficult.
Thus, the results should be confirmed in an
experimental setting using stimuli with three facial
expressions: happiness, a negative emotion, and a
neutral expression.

This study showed that recognition of happy
facial expressions was relatively preserved in AD
patients; the results could be generalized to other
ethnicity because emotional facial recognition is
basically universal. These experimental results may
be useful if they are implemented in a way to
improve the daily life of AD patients. Caregivers
should take advantage of cues from happy facial
expressions to provide beneficial care.
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HE9] 7wy ng v —RIBHEAND ) NAF 7
iR (f 72 v® 8y F) B50%FHREF
FaiTol [Hik] dRizb oKD 44 6
(79.8+6.7 %) T, 5F{ffiid MMSE f6% 17 o 72, [#E]
1) BEEHEEFRES 44 B 16 BI2% 4~20 B TH
HpkE % od:, ZOEHITIEFERIS11IHES
xHO BEAIL28F T, 47.87x27.0 A,
162+35mg 2 &5 L, ) b 21 F15° 18 mg THERE
BETHot 2) R ATy FUHASHER
X MMSE # &8 T X208 T, #5458
18.0£6.6 57° 5 26.1x19.9 BHH %12 202+6.2 & &
BHEICHELZ (0=0.022). 3) x5 F %@L
AL (2] VNRF 73 VBFNEERR
BEEEMER - WEDEPENR TV DS, RIFERNHE
WNETH 5.
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1. EU®IC

T onA < —HIFRHE (Alzheimer-type demen-
tia; AD) {EEETH L7 EF NI VT ATF T —
¥ B % ¥ (acetylcholinesterase inhibitor ; AChEI)
I RARINVICE LR TV, 2011 4EXH T ~
FIVEYNRFTI VPR THEZEZ LR
7o UNAF T I YAREREATELILANEL
EROEWERVZ 20, BifdH» s (Win-
blad etal. ; 2007), FHMTEXEFEIFT SN

YINAFZ 3 02, AChE LA 75y va
) T A5 95—+ (butyrylcholinesterase ; BuChE)
YIEETHEATSH 5. ADWTO ACh DO F1%
1%, #EIZIE AChE TH B A, #1T& & L2 AChE
MWD, 7)) 7THRICH®R T % BuChE 5 2 %
(Ballard, 2002). L7=2%oT, YNAFF I VIiEE
BEOAD TURIREZEEST 5 2 LTI NLES
THY, RETEBRSN-ESEAD 2% E LK
BEBRARTSHERY (RATERETSIATY
2\ 27mg BET ) OB RS S (Farlow et
al,, 2013), EEAD ICERIEARE o/

RO ENEERABE T, 859P2MHE LT
18 mg DEGTHE R 24 R, “EEHRTHRS LEE



UNRRFZ7 I VB (4 7En 28y F) OERNESRE

ADAS-Jeog TORRMBERE TSR RS
(Nakamura et al,, 2011), & 512, ZOBOFBHEH
BT, EEREE LTIADL® a2y~ a Y
BEOMFH RSB ENTHS (kS 2012Db).
S, ADD4FIIHES LR F L
ZHERFE T O b all Ldt o CEM L -EE &
T il —BREOBAMEHETH), 77—
FIEINEETH LN, EFORED, —ANTEYD
BEIMEEISEIBUOEBHEL

2. WREAE

2 EHEMM (R BER) 0L oshIbE
T, 2011 4E 8 A~20134F 4 RE TIZY NARF 73
VEEATEE (&f4 s ku vy F) RS L
ADDWYBIDHY L, 3PBLUAIC L2 DITERE
NOELELHETR CRBAL B Loz 5 FlEER
<44 B, 79.8+6.7 7% (FH+BEERE) 20HO
WM EL, BAROICHE L ADD 44 BIH8
Bl CIE MRI CRIOEAMEERERLEERD 7 7
FHEXRD. BEEIE, BERIE (CDRD)
32 5, hZEEEERANE (CDR 2) 9 B, ERERRAIAE (CDR
3 TdH5HH, MMSE 13 8~11 S CTHITTEER L ~V)
3BITH o7z AD @ F#rf ¥ (L NINCDS-ADRDA
criteria {Dubois et al., 2007) & FH 7z,

AChEI {&EFE4E L 30 7, fio> ACREL 25 0¥ D
B2 UE (FARY UL 1B, S50 830h
538 THoio

BE5E8 R4 T 1045mgiEE L T18mg
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(10cm?) THFLEAE L722S, AESEENFRL
N7-HEE, NEREPRNSAHR L TRE T 2
ke L7z ‘

FFHEIZOVWTIE, A< rF > 10mg/H 246,
20mg/H A3 B, FIHB25gHA 46, 50gH
1T, PUBMRERFRAL kv, ZThH bk
HEX) SAF 7 2 BTEFERR S R L
TBY, FHEHAEFICHEOER I 2 b o7z

Mini-mental state examination (MMSE ; Folstein
etal, 1975) %, #&SBMETE 3 7R L LEBRZIC
Ml L7, —HOES ERIRR) T, BEED
178 - LHEEEIR (Behavioral and psychological symp-
toms of dementia; BPSD) ®38# & L T dementia
behavior disturbance (DBD) Z # — )b (& 5,
1993) % Neuropsychiatric Inventory (NPI; 1 &,
1997), NEHBOEBEL L T Zarit-8 GiH 5
2003) % FHW 7.

BSR%OLEICIE, Wilcoxon 5 5 A #5E %
a7z FROBEREEBIL tiREE A

BRR T — & OFBICOWTIE, FANCERARKE
SO THER. 28, FAMRIEERFESTE
FHREEZERROAEEZHETVS.

3. & &

31. BEORBEEEER

44 vk 28 ] (80.7+7.3 5) ASHEHTiX T, 16 Bl
(78.9+6.1 &%) MGkl o7 (Tablel).
BHOERBIIEEZR o7 (p=0.40).

Table 1. Relation between dose at discontinuation and reason
Dose 4.5mg 9mg 13.5 mg 18 mg Total

Discontinuation 5 3 3 5 16
Reason

Skin irritation 2 2 2 5 11
Hyperactivity/irritability 2 1 0 0 3
Request of oral medicine 1 0 0 0 1
Cognitive decline™® 0 0 1 0 1

*Switched form donepezil
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Fig. 1. Example of skin irritation, causing discontinua-
tion at 9 mg.
Caregiver everyday changed the place downward
with changing right and left side for 1 week.
Intense inflammation continued for 3 days after
removing the patch, even though the subjects used
skin moisture cream.

HIEEOR S ML 094578 (4~2038) T,
FIEEFOBEEIX 11.325.7mg THh-o72. 2D 16 Fl
W6 BHEIRS BR300 B O S TIREEEBITH o 72
B, FOBROHEHPIIPIEE Ro7DT, 3AKE
BESATOHRIET 1044 (23%) TH5BH. HIEOHE
HidEEER (BREEELRE) 118 (B5H
45 49 Bl @ 22% ; FRAT 44 BlR D 25%) &, Wk
68D 23% 50k Fig.1). 9mgllbtio>T
HoHiE L7 11 8ITIE 9 Bl EEIRT, HED
W25 BEERPHEEE o772 BRI 2BDH 5
1BNIEEEE) - SR, 161D B0k ) BB
BENETL ARV LNOERYREIFLL
72, —FH 45gmg THIEL -5 BIOBEEIL, EEE
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Was2 BT, BIEE) - HRMED 2 B, WikEHEN
1B THo7. EBEEICL LR EFIERPo 7.

PR T E-28 BT, 4782270 BB & #9514
MilhloT, 162+31mg 2% S5 L. 205 b
22F N 18mg THFEES TE L BERF T,
9mg D 5% & 135mg D 1 FIDEET6 B (i 28
Bl 21%) C, BE - B2 EOEBEE DR
EHMATH-7. BEICL ) HBEEIEEL T
FmTE, BIEIZRES 2 h o

32. FHERER

AR RIZT L s A v
F O 5 FlEkk S, 553 2B LRI ERA
BB F HARSEE T & 72 20 B TERANMREE O S % BT
gL B 26121998H, &5 &
16.2+3.1 mg/H DR ETHEZFMEITH) £, MMSE
ZH5H0 18.026.6 M b, 514202462 HEH
EICE L ($p=0.022 ; Wilcoxon % 5 AL #E)
(Table 2).

D20 %, AChEIGEERE LG YD B 26
W B L, BEEE L 14 4 T3 MMSE 2°
18.1£6.8 A5 20.1%6.1 i~ & EH L7228, #Et
FEHLBERBENALN o7z (p=0114). FH
NUNBEPLOYNEZ 6FTH 17.7£6.8 Hh
202471 M E LR LA, BETERD 12
(p=0.084) (Table 3).

CDIEY, NMERBEOFE LT, AEEKORELE
3% L M.

3.3. Hxhl

MMSE 256 S EER L7 46lL, BREND -
TH#5T% BPSD #8m L 72 1 Bl 2R

FEB1: 70 RBFOLE LbOENTIHE KR~
VHETT L, W MMSE 22 75572 AD EBHETL,

Table 2. Change of MMSE score

Pre Post P value®
All (n=20) 18.0+6.6 20.2+6.2 0.022*
AChEI untreated (n=14) 18.1+6.8 20.1+6.1 0.114
AChEI switched (n=6) 17.7+6.8 20.2+7.1 0.084

# Wilcoxon signed-rank test ; * <0.05
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7y 3y 8mygHTHIAL DS, 4 HTERD
HEL, AmgHOHTHEHE L TOHRENFH T
L7z 1 2B OKREEICY NAF 73 VB ES
Bfs L (BAfEEMMSE2L &), 32 H#%&®
135mg TEEATHEL, ImgllHELY, TV
AT T =R BFHLTI18mg 12 8 W T,
18 mg T HEfE L72. BIA 5 14 6 % B #%IZ MMSE
27 8 (46 5) LEELL. MToZ0ELLY
ZEPHBTHREICTAIL, TA4H¥—E A2
Wo TR, YNZAFZ I VEMTETIIGRED
HEL ol ‘

FEFI 2: 70 RETFOXE. dOERPFHEL T
o 4ERBL, WEE MMSE 8 H7205, BRT1
ANELLOD, ZFEHEVPEN-ADBITHE. 71
H—UEAREDFAR L, BB TH#EL LT
L. BERE, LOBLNEMELR YO BPSD 5E
FETNPI29 m72o7. 1 ANEDL L THREENT
ERVicw, VNAF I VEMTEAEPEHELS
TETHEBLA B2y AL, ERI
18mg T TWET L L, 40 H#%I121Z MMSE 16 &
(+8 M) FCUELA. NHERBREIEBEFL, 74V —
VAR BIAEFETLLIC o722 L IFEEL
TWb, FOHESHE?»S 1E R L T8 mg
HEfE), MMSE 13 11 5% (43 51), NPLIx 555 (—24
H) ETHEL, BOTBFTERRPIIME LRI T
Y-y

FEF 3: 80 B EDOLHE. 8 HRAFINL LOEN
NEL rodz. WEEOREREIZH D, EEIFE
&7 v>. MMSE 14 /&, DBD 18 5T, MRI (2 TK
WEBEZOT 7 THEELRO. JNAFT T I VB
AL, JEHFAIC18mg ilEELT72RA®
BATIE, HAPLRICLEHERT S, REROR
yUoEETRY, EFESPHLEL, yuvudsh
ZEb %ol BLR10 A A %121 MMSE 20
Ho(+68) Lol BBARIEIRLEEEZN b
7ohS, VEEBIIIEHEL o T 1RERER L T
CTEXWMREE 2D, EEL LWEHVERLE
(Fig. 2). HAEIREDSHEANMEHFLZLCZHL
oS, TAY—-UERARE2EE, 1E8 0K
(18mg) LETEFT YK TE TS,
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Fig. 2. Case 3 colored this picture. She became to be
able to concentrate on coloring for 1 hour after
treated with rivastigmine transdermal patch for
1 year, although she could not use color pen-
cils before the treatment.

FEFL 4: 80 RBFOEM. 2EF 25 b OTAN
H, BEENWPEEL, LI L2 MELRNRD,
BIIHE D 2 EDEIRD D D B L7, MMSE 24
LR EIEE Ao 27, HEMPBABESMET LTS
D, AD LB L7z, UNAFF I VBN EL B
L,13 22 A (18 mg ###t) |2 MMSE 30 &1 (+6 &)
WCEAL, HFEERLAEL, HADEFEEZELA
TWh. HUEERE LT, 4E*B0 5481248
WY EWVH) HEZF - T

FEBI5: 70 REBEEDF . 20 F5/1 & 4 FR/7IHH
BEOBRENS A, EFREILV. b0k
NBEVDEICR), GRELHVEZH L. W
%MK, MMSE 21 &, HDS-R17 &, ADAS-Jcog 14.4
A, NPL18 = (B, MAMRE.C, RS, 2w
B, Zarit-8 7 S T@H o 7. MRI Tl KINEEIER
DT FEELBOIERNEEREL RN, K
ERBER IR0 UNAFS I VEYELH
537 A% (135mg), MMSE 23 & (+2 %), Zarit-8
48 (-348) LELL 5H»A# (18mg) 12
NPI12 & (-6 &; 8%, B, SisEoEe
WEE) LELL HRMEFH o TH AChEL
) Z &2 TE, FRAMEmNEE & DIZBPSD R
NEREPER L -FITH 5.
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4. % &8

A, PRAEEFME CFY 26 B 0%S5 T
MMSE OB ELRLENH SNz BE O EREE
RHEE (24H3%5) T, FHEEOKTHHZR
ATRENT-OKRT, WEIREN o2, E5EHE
WWEINTHEESNARXTIE, <M & %M (2012)
7% 18 mg # ft % 5 57 Bl T, MMSE 4% ff F &7
19.2£5.2 Eh S H% 22050 R AEICER L
7z (p<0.001) &, FELTWwAB. EHS (2013)
D 94 FTik, HDS-R AFEFHAT 16.2+4.8 S22 b ff
178257 m~& LR L7272, BEEE o
7o, &51Z, EHS (2013) 1320 BITHEHEHEZD
i 5% SPECT Fr % Fe#i L ¢, ArSE3E, MgEsE
SHIEZE, & DIIHRIRSPINEr & L W E#iF Tkt 2°
HWxoEHmEL NG ZLTC, BIEEOMKSEE
PEHE - MEEROUEICEEL TV En).

AChEI BB LA LY D B FIcHiT 5 &,
MEE BICEMT A MR I TOFEEL, FETE
RWHFEF L EEHS (2013) F, 10 EZIHT
LIGEEELACARICANLZLEREL TS, i
@ AChEI fEHBI TRIEP A SN WIEEIE, FF
WKW EZ THBEDL—2DFETHS ).

AFNE AD OEFTE & S IZEEINT % BuChE O
EFHLAETHOT, BEAD THLAMESHES
NHZ e, PREBEIETLA36 (5
MMSE 8~11 &) R RIZEDT. ZDHHD 2 F)
T S5 HEETMMSE 258 — 17 &, 11 - 14 &
CERLE BEADDOTI&HE T L S ALK
ECOBKRE (Farlow et al, 2013) (X 0, 5840
PR & AEEBENOFIMEAR SN, KETI’
20134E 6 BICHE AD IZ b BEISA I A SN (B
AEIDVEHED 27 mg BHITH 529,

REOE—~OFHIZ, BEELVIFTRILH .
D7z, Bio T A B EEIITIZ—FIC8H
7o, WEME - ERR EOBBEERBEEN L
(Winblad et al., 2007). 2512, FDBT L ZOHFE
AR A D CRBIIIH 3. Zoxr)y
MIEFRIER S5, B - IBEL L0 g EE
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EHFRHTH, AT EIE o TERHIZHEERT 5.
ELBDHREEOS HEIEH X FRNIEZ, SHIIKE
R BN AERIE- LT T LI K
N - NEEIEZTBL I LD, RS I ERT
otz GH, BEBHBEEFHALLBEEIEIImgR
135mg i ET A2 & THEITREE 2D, B
BECLBZHFIEN—FS 2o/l LITFETE
b, BENE, 45mg THERG 4 EMBEORRET,
KA - RENEED S, [TRICR o7 ] [EHRSH
ZITRLEZ OB LB 2] & EDOREDS
BRINDEZEDPEL, [TV EOTHRELT
ThET2w] EWIREOERSE - 72,
HFFT1204 BlEXHRE LETIE, 18 2 H
%O RRABS B R A RN AR THER S L, S50, R
Ep oY BERIEFAONEE D 88% 75, FIIE
L0 LEMHOFEFE L EEZ TS (Gauth-
jeretal, 2013). ZOHEL LT, 1 & (56%)
PERANDIFAR (43%) % EEDHITTD. SEOH
HTH, [MRELZHETETCRY] 2w
EOFENEANS. Z0ED, EEMERATHRE
OB FISERZ L IO MELH L (TS,
2012).
COBETH H U, EFERICLE>T 11
Bl (22%) OBLERSH . £H & %EH (2012)
D 94 BIP TIZREERIC X B 1EA55 61 (5%) & -
7. EHS (2013) @ 94 BIh Tk, RBETROE FEKR
1760 (18%), #5156 (16%) THorzh, =
NI BPIERIT 2% THotz. BN (2012) O
22 BTk 28 (9%) PREEERTHIEL TS,
ZEMOENERAR (248) T, BfTERRIo
BTN 39.4%, EFEN 34.8% TH LN T W B R
(Nakamura, 2011), HBEBERTHEICE-7-DiL
8% TH otz (/JNNVTF 4 AT 77—, 2012). B
Tk, -1 v /ST{T- 7 Winblad &5 (2007) @
B RER T O 1L 2% <, KIETFT - 72 Cummings
5 (2012) OBFERGIOKLBE 5.7%, EFE 3.9% (H
IE B EEL) &, EEEREHEESCH SR
BWRENHL—T, #F5T0 18 »BHS O
TTIER 1B (RFE 4%, HITE2.9%, BETTERAIATEE
1.6%, BEfTEBGALIREE 0.7% % EORH) A EEER



YNRZAF 73 VEERE (f7En sty F) OERNKRSRER

THELTHEY (Gauthier etal, 2013), F-EET
bHBERT 11% IR L VI HENH S (Han
etal., 2011).

EH5IZIQOLOHEALERPEEZE(CHERT
BEHIEL72DT, EEERICLSEHREFELE
otz BHE &EM (2012) X, X704 FERN
EUHIEBAEIEA T A L EEREERTES L
LTHBY) (o —varsy A 7280T0w5;
iR, 2012a), €D XD RUEBTHERAEZHES LT
WA EHEIENS. L L TEBEERD/NY —
F) R L2 IR 5 %0,

B RERIC L BHEFZ S O3 AF 7
THEETHY, REH (EVFAF®) OFEHD
HeaE s B0 (PF, 2012a), —H T, BEEERSD
RELEVIBRERNZHLEILZINS.

AChEl THRMEPHBT L 2 L2, EHEEHFR
TE7:. EZDOHNKIZBPSD IZ L 2 BABENE
WOT, FRARYVFEFIOH 1 EIHBEIRS
N, BETERTLEZEZHMELA (LTS,
2010). EHED)IINAF 7 I v HFE5TIE, 45mg T
2%, 13.5mg T1HIZBFEE - HRUVPRLNT
HibEL7z, ZOLIBHE, A~xrFrefE) L
LEX, ZORUCEBHETALAZLLTETHS. EX
X, PUBMIRET B L TAChELl Zf#f#d 5 2 &
BIFFE L RWEEZTWE, —F, HTHRE
AALNTERTY, VINAFF I VEAFITHR
HME Lo 72B) EFL *, HEMEFH-T
LEZ 728 GEBIS) RRL7z. UNAFZ I VAL
f$8813, AChEI O W TSR M B4 Uizl
WEER & BbiLs,

AFNE 18 mg BWHEFBEEIL R TWEY, LE
POEEFRPENERIZL WV BETE VAN D
D EACE TEBER] AWih s ZEPREEND
A, EMICIZAFREEND LD, BERFOL
LN EN LTRSS S Z &2 0, RINER
PHIBERS* L VTR LV EEEIFE LN
b, BEOREBICI o, EEE] ML 2
b &) R TELORRESHEFINS.

FHEEBEBORVEETH S, 4T LIZY
(Y EHWELAELZOANOEEEZ RO, o8&
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BERICZFOBFBFEREZBL T W) EikEE
ROEZ (FA RS54 2HEK, —AGEYVDRE
BEOEIRIZEDLEER) PLETHHH. AT
FAIDWT L, 20mg TIHBE T, 10mg 25#E
Dy —AFMEHLZ L EEHLL (ILDOS,
2012). IRMXEEBRIZE LI LA 2 A0
FHTidal, BENEEORICHEBEITLZ &N
FTOEFOEMr EEI DL EEZ S,
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Rivastigmine transdermal patch (Exelon™) in clinical practice.

Haruyasu Yamaguchi’, Yohko Maki', Tomoharu Yamaguchi', Mie Matsumoto?, Tomoko Nakajima’, Kazuhide Nonaka®,
Haruka Uchida® and Masamitsu Takatama®

'Gunma University Graduate School of Health Sciences
2Geriatrics Research Institute and Hospital

Purpose : Practical clinical application of rivastigmine transdermal patch for Alzheimer-type dementia.
Participants : 44 outpatients, aged 79.8+6.7 v, of memory clinic.

Medication : Dose of rivastigmine transdermal patch (Exelon™

) was increased up to 18 mg (10 cm®; 9 mg/day), if
adverse effect was not appeared.

Evaluation : Cognitive function was evaluated by Mini-mental state examination (MMSE).

Results : In 44 subjects, 16 discontinued at 4 to 20 weeks by adverse events : 11 with skin irritation, 3 with mental
irritability and 2 others. Remaining 28 subjects continued the medication, and MMSE score was significantly improved
(n=20, p=0.022, Wilcoxon) from 18.0+6.6 to 20.2%6.2. We described clinical courses of 5 subjects, who showed marked
improvement.

Conclusion ; Treatment with the rivastigmine transdermal patch has significant benefit to maintain/improve cognitive

function. However, high-frequency adverse events of skin irritation should be prevented.

Address Corresponderice to Dr. Haruyasu Yamaguchi, Gunma University Graduate School of Health Sciences (3-39-15 Showa, Maebashi 371-
8514, Japan)
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Intensive rehabilitation for dementia in a Geriatric Health Ser-
vices Facility (Roken): Effect of intervention with 5 principles
of Brain-activating rehabilitation
Asako Sekine!’, Anna Nagashio®’, Kumiko Takahashi?’
Masamitsu Takatama” , Haruyasu Yamaguchi®
VABSHHEAZBERNEFRMEEAREBEEEEAREL
¥ —MBst [T 371-0847 BERFHHAKI=ZTHE 26-8]
Youkouen Geriatric Health Services Facility, Geriatrics Research
Institute (3-26-8 Ootomo, Maebashi 371-0847, Japan)
PEEASEAERBEETER U ANEY F -2 3 VEFEE [T371-
8514 HIMETTHEANM 3-39-22]
Gunma University Graduate School of Health Sciences (3-39-22
Showa, Maebashi 371-8514, Japan)
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FHlfEIE & LC, 3R%0H%EEIE HDS-R & MMSE (&
HH D30 A ET, BANEWII CRMBEENS
\»), BPSD & Dementia Behavior Disturbance Scale
(DBD; 28 THH 5 EF, 112 A S CHWIZLITE
BEEA TR ; EH, 1993), 4K Vitality Index
(VI; 53HH 3 BM, 10 Sl CHVIIEERNS
Vi ; Toba et al., 2002), #9 O | Geriatric Depres-
sion Scale 5 I8 H 2R (GDS5; s HEH O FLE, 5
AWHATE VI EEH ) DEmA5E - ; Hoyl et al.,
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Table 1. Effects of rehabilitation

a All 122 subjects

Scale Before intervention After intervention P value
HDS-R 14.7+6.48 16.5+7.63 $<0.001
Cognitive function
MMSE 17.5%5.56 18.9+5.81 $<0.001
BPSD DBD 10.8+10.3 9.38+9.31 $<0.001
Vitality VI 6.89+1.81 7.43+1.90 $<0.001
Depression GDS5 2.55+1.38 2.04x1.38 $<0.001
b Low HDS-R (14 or less) group, 58 subjects
Scale Before intervention After intervention P value
HDS-R 8.83+3.00 10.4+4.61 $=0.005
Cognitive function
MMSE 13.1+=3.57 14.8+4.56 $<0.001
BPSD DBD 16.5+11.7 14.1+10.8 $<0.001
Vitality VI 6.31+1.77 7.07+2.03 $<0.001
Depression GDS5 2.38+1.36 1.88x1.35 £=0.005
¢ High HDS-R (15 or more) group, 64 subjects
Scale Before intervention After intervention P value
HDS-R 20.1£3.35 22.1%5.16 $<0.001
Cognitive function
MMSE 21.5+3.74 22.6+4.04 H=0.006
BPSD DBD 5.55+4.70 5.13+4.71 $=0.09
Vitality VI 7.42+1.70 7.75x1.72 p=0.02
Depression GDS5 2.70£1.39 2.19+1.39 $=0.003

Any scales showed significant improvement by comparison before and after the intensive rehabilitation for
dementia with 5 principles of Brain-activating rehabilitation (mean=+s.D. ; Wilcoxon single-rank test).

HDS-R 4% 14 LT OEER 58 & 15 AL L%
BB 64 BUS VT /BT DT 0 72

F 72, O HDS-R & MMSE 131 D1F HEH +2
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IR EEN SRR 1 EUTERE/R +1 4
PErwEL LT biTo 7z,

AREFFEILEE D) NEBORE T AR
L7zboTah, HFREAFE CRAESEHE )
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DT, B EXNRECAFIGEIR D LD RBE
EEATVZ. BEELY N5 FRIZETS (A

(R - 25 - BB - & - BIERER) IBHERY
EEMEEREOKRE (21-26) 2B TEMLL.

3. & R

£ 122 FITH A (AFT2 5 3 2B M) R
TEHMERE R E LB L/ (Table 1a). ERHI#EETIZ,
HDS-RIZ 4+ A BT 14.7 +6.48 & (FH+E#FE)
P AEI6S52763H L AEEILHEL 2
(p<0.001). MMSE % 4 A BT 17.5£5.56 &7 5 /A
% 189+581 H &t F E I E L 72 (p<0.001).
BPSD #5#£ @ DBD 134 ABT 10.8+10.3 = A 5 A
#938+931 HEAEILHELS $<0.001). B
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Fig. 1. Ratio of subjects in improved, maintained and deteriorated groups, which were

divided by the score of each scale.

Ratio of the improved group was much higher than that of deteriorated group in
any scales, showing the effects of intensive rehabilitation for dementia in Roken.

HDS-R: Hasegawa dementia scale-revised; MMSE : Mini-mental state exami-
nation ; DBD : Dementia disturbance scale; VI: Vitality index ; GDS5 : Geriatric

depression scale 5 item-version
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