Table 1. Demographic data, error rate, and error patterns

Classification CDR - Number Age HDSR :Erryor"of k Error of  Error pétferhs of ‘pig’éoh’u -
' ‘ “years oofox 0 pigeon’ oo -
y; nl : 51 g - palm-palm  palm- - dorsum- - interme-
- G o _ dorsum,n? dorsum,n®  diate, n’

NC 0 53 789%53 - 0(0.0) 3(5.7) 3 (100) 0(0.0) 0(0.0) 0(0.0)
MCI 0.5 19 80.7+74 26.5£1.3 0(0.0) 11 (57.9) 5(45.5) 1(9.1) 5 (45.5) 0(0.0)
Mild dementia 1 39 81.4%6.5 20.2*4.1 1(2.6) 30 (76.9) 10 (33.3) 6(20.0) 10 (33.3) 4(13.3)
Moderate dementia 2 20 82.1+54 12.1+3.8 0(0.0) 15 (75.0) 11 (73.3) 3(20.0) 1(6.7) 0(0.0)
Severe dementia 3 29 81.6+4.0 7.0£50 9 (31.0) 26 (89.7) 0(0.0) 11 (42.3) 12 (46.2) 3 (11.5)
Dementia total 1-3 88 81.6+5.5 140%7.3 10 (11.4) 71 (80.7) 21 (23.9) 20 (22.7) 23 (26.1) 7 (8.0)

Figures in parentheses represent percentage. More than half of MCI (CDR 0.5) and 4/5 of demented subjects failed to imitate ‘pigeon’. The most fre-
quent error pattern of ‘pigeon’ was the palm-palm pattern, especially in CDR 0.5-2. HDS-R = Hasegawa’s Dementia Scale-Revised (top score is 30, as in

the Mini-Mental State Examination).
! Errors as a percentage of the total number of attempts.
2 Each error pattern as a percentage of the total number of errors.

etal lobe [8]. Meaningless gesture imitation examines
representation of the body state [9], which is affected by
parietal lobe deficits [10, 11]. Thus, we tested meaningless
imitation and adjusted the difficulty level according to a
previous study showing that complex meaningless ges-
ture imitation can detect AD in the early stages, whereas
simple ones cannot [12].

Here, we developed an easy and rapid test, the Yama-
guchi Fox-Pigeon Imitation Test (YFPIT), which detects
dementia/AD within 1 min. This game-like test reduces
the psychological burden associated with ordinary cogni-
tive tests, which often hurts the pride and self-confidence
of aged people.

Methods

We tested 160 aged people: 97 in out-patient clinics and 63 in
residences for seniors; 41 males and 119 females. The inclusion
criterion was being aged 65 years or over. Exclusion criteria were
psychiatric diseases, delirium, verbal incomprehension including
aphasia, inability to walk, and motor deficits such as paralysis.
The Ethics Board of Gunma University School of Health Sciences
approved all procedures (No. 21-26), and signed informed con-
sent was obtained from participants or their proxies. Subjects
were diagnosed based on criteria for dementia diseases such as
National Institute of Neurological and Communicative Disorders
and Stroke and the Alzheimer’s Disease and Related Disorders
Association (NINCDS-ADRDA). Normal controls (NC) were
judged by interviews and questionnaires on frequent symptoms
of dementia and instrumental activities of daily living, taken from
their family members/carers. Patients and some NC underwent
MRI and a set of cognitive tests: e.g. Hasegawa’s Dementia Scale-
Revised, which is similar and well-correlated with the Mini-Men-
tal State Examination and common in Japan, the cube copying
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test, clock drawing test, Stroop test, trail-making test, and mem-

ory tests. The demented subjects consisted of 64 with AD, 13 with

dementia with Lewy bodies, and 11 with other dementia types. In
the present study, subjects were classified according to the Clini~
cal Dementia Rating (CDR; table 1). There were no significant

differences in age nor gender among the groups (age: p = 0.11,

1-way ANOVA; gender: p = 0.19, X test).

The YFPIT consists of a hand-gesture imitation of a ‘fox’
(fig. 1a) contiguous with a ‘pigeon’ (fig. 1b). The protocol is as fol-
lows:

(1) The examiner sits face-to-face with a subject.

(2) The examiner gives a simple instruction: “Watch my hand ges-
ture carefully and imitate it.” The instruction can be repeated
if necessary.

(3) Then, the examiner makes the ‘fox’ sign using his/her left
hand: fingers IIT and I'V touching the thumb on flexion of the
metacarpophalangeal joints with fingers IT and V held up
(tig. la).

(4) The examiner maintains the gesture for 10 s. The subject imi-
tates the gesture concurrently with the examiner. Say nothing
during the 10 s of the test. Be careful not to say the words ‘fox’,
or the instruction.

(5) The examiner judges whether or not the subject produces the
same sign within 10 s of demonstration; the subject may use
either hand.

(6) For ‘pigeon’, the examiner gives the same instruction, and then
makes a ‘pigeon’ sign using both hands: crossing the hands,
palms facing the body, with fingers II-IV extended upward
and the two thumbs crossing each other (fig. 1b).

(7) The examiner maintains the gesture without saying anything,
especially the word ‘pigeon’ nor instructions, during the 10 s
of the test.

(8) The examiner judges whether or not the subject concurrently
makes the same sign within 10 seconds of demonstration.

Points for judgment are as follows:

(a) The direction of the arm and fingers II-V should be upward:
hand positions in horizontal or downward directions are
judged as failures (fig. 1f).
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Fig. 1. Hand-gesture demonstration, error responses, and the success rate of the YFPIT according to the CDR.
Examiner’s demonstration of ‘fox’ (a) and ‘pigeon’ (b). Subjects’ typical error patterns of palm-palm (c), dorsum-
dorsum (d), and palm-dorsum (e). f Error pattern with downward direction of arms. g, h Error patterns com-
mon in CDR 3. i The success rate of ‘fox’ started to decrease at CDR 3, while that of ‘pigeon’ decreased at

CDR0.5.

(b) Both cases are acceptable: right hand in an outward position
or vice versa.

(c) Both palms should be facing the body.

(d) Thumbs should be crossing each other.

Results

Most CDR 0-2 subjects succeeded in imitating the
‘fox’, whereas 31.0% of CDR 3 subjects failed. No subjects
who failed to imitate the ‘fox’ succeeded with the ‘pigeon’
(fig. li and table 1).

On the other hand, the success rate of the ‘pigeon’ was
94.3% in NC (i.e. specificity), whereas more than half of
the subjects with MCI (CDR 0.5) and 4/5 of demented
subjects failed to imitate ‘pigeon’ (table 1). The error rate
was not significantly influenced by age (p = 0.17, two-
sample t test) nor gender (p = 0.10, x?). The specificity
of the test was 94.3%. In comparison between NC
and MCI, the sensitivity was 57.9%, the positive predic-
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tion value (PV+; positive diagnosis/test positive) was
86.2%, and negative prediction value (PV-; negative
diagnosis/test negative) was 78.6%. In comparison
between NC and mild dementia, the sensitivity was
76.9%, PV+ was 84.7%, and PV- was 90.9%. When sub-
jects were limited to the 64 with AD and compared to
NC/MCI, the results were similar to those obtained
from all demented subjects (online suppl. table 1, www.
karger.com/doi/10.1159/000289819). The number of
subjects was too small to analyze the differences among
the causes of dementia.

As qualitative analysis, we categorized 4 error patterns
of ‘pigeon’ based on the direction of the hands: (1) palm-
palm pattern, both palms outward (fig. 1c), (2) dorsum-
dorsum pattern, both dorsa outward (fig. 1d), (3) palm-
dorsum pattern, one palm and one dorsum outward
(fig. le), and (4) other patterns. The characteristic error
pattern was palm-palm, and subjects showing this error
seemed not to notice it, because, from the subjects’ per-
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spective, they saw their dorsa as well as the dorsa of the
examiner (table 1).

Regardless of the hand direction, severely demented
subjects showed a tendency to fold their fingers (n = 12,
41.4% in CDR 3), e.g. bring their hands together (fig. 1g),
or grip one hand with the other (fig. 1h). Inability to per-
form ‘fox’ is also observed mostly among CDR 3 subjects,
and, therefore, the rate of subjects showing a folding fin-
ger pattern and/or inability to perform ‘fox’ was 0% in
CDR0.5,5.1% inCDR 1 (n=2),and 5.0% in CDR 2 (n =
1), whereas it was 58.6% in CDR 3 (n = 17).

No subjects refused to undertake the test and all fin-
ished the test within 1 min.

Discussion

Our results suggest that the YFPIT is useful to detect
dementia/AD. The merits of the YFPIT are:

(1) Easy and simple, requiring 1 min.

(2) Enjoyable, like a game.

(3)Nearly half of the subjects with mild to moderate de-
mentia showed a palm-palm pattern, and did not no-
tice their mistakes, preserving self-confidence.

(4) Low error rate of ‘pigeon’ in NC (5.7%).

(5)High sensitivity for detecting dementia (80.7%).
Adding to the merits for detecting mild dementia, the

YFPIT revealed the characteristics of severe dementia;

more than half of CDR 3 subjects failed to imitate ‘fox’

and/or showed a folding finger pattern (i.e. fig. 1g, h) in

‘pigeon’. '

Why did the YFPIT sensitively detect dementia? The
reason is that we adopted a hand gesture, ‘pigeon’, con-
taining 2 components as follows. One was the component
of perspective taking, which is the cognitive process when
perceiving a visual scene from one’s own perspective
(first-person perspective, 1PP), differing from taking a
view of the same scene from another person’s viewpoint
(third-person perspective, 3PP) [13]; 3PP recruits the bi-
lateral parietal area more intensely than 1PP [14]. The
most frequent error pattern was the palm-palm pattern,
which is related to deficits of perspective taking. In the
palm-palm pattern, the subjects see the dorsum of both
the examiner and themselves. Another component is
body midline crossing, where the hands invade the con-
tralateral space. Making adequate gestures crossing the
midline is more complex than making those limited to
ipsilateral sides.

Asabove, with the YFPIT, we successfully detected de-
mentia/AD in the early stages. However, a detection (er-
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ror) rate of 58% in MCI (CDR 0.5) is insufficient. We do
not propose that dementia should be screened with the
YFPIT independently. The YFPIT can be one of the com-
ponents of a test battery for dementia/AD. Question-
naires on instrumental activities of daily living from car-
ers are also important for detecting dementia in its early
stages [15]. Combination with other tests is necessary for
an accurate diagnosis.

The main issue of MCI is the prognosis of conversion
to AD. Imaging studies have reported that hypometabo--
lism and/or hypoperfusion in parietal association areas
have a high predictive value of conversion to AD [3], and
hand-gesture imitation recruits the bilateral parietal as-
sociation area. Thus, we assume that the hand-gesture
imitation test is useful to predict the conversion from
MCI to AD. To evaluate the prognostic role of the YFPIT
in MCI, follow-up observation is needed.

Corticobasal degeneration is a progressive movement
disorder with cortical and basal ganglionic dysfunction
[16], and the hand-gesture imitation test is applied to
evaluate the movement disorder [17]. Therefore, failurein
the YFPIT can be seen in limb apraxia of corticobasal de-
generation as well as ideomotor apraxia of stroke.

Our priority was to devise a simple test protocol - one
easy gesture followed by a complex gesture, the difficulty
of which is appropriate to distinguish dementia/AD from
NC. As aresult, more than half of CDR 0.5 subjects failed
‘pigeon’. Gesture order is also important. We tested the
simple ‘fox’ before the complex ‘pigeon’ gesture to rule
out deficits caused by the incomprehension of verbal
commands or visual deficits. To perform the test as a
nonsymbolic imitation, we did not use the words ‘fox’
and ‘pigeon’. Thus, the test evaluated the visuomotor but
not semantic function. Previous studies revealed deficits
of imitation in AD in the context of apraxia [4-7]. This
hand-gesture imitation test, the YFPIT, is an effective
l-min test of dementia/AD, showing good sensitivity/
specificity, even though it is quite easy, rapid, and low in
psychological burden.
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Rehabilitation for dementia using enjoyable
video-sports games

The aging of society inevitably leads to an increase
in the numbers of elderly with dementia who reside
in nursing homes, and delaying disease progression
of residents with dementia has become a big
concern. Rehabilitation that focuses directly on
training cognitive function (e.g. memory training)
reveals what patients are unable to do. Realization
of their cognitive deficits can devastate their self-
confidence and lead to anxiety, depression and
the lowering of self-esteem (Small er al., 1997).
We propose rehabilitation that encourages patients’
motivation for self-improvement through social
interaction based on five principles as follows: (1)
the activities should be enjoyable and comfortable
for patients, (2) therapists should praise the patients
naturally to motivate them, (3) the activities
should be associated with empathetic two-way
communication to make patients feel valued and
safe, (4) therapists should encourage the patients
to play “social roles” to restore self-worth, and
(5) error-less learning based on brain-activating
rehabilitation (BAR; Yamaguchi er al., in press)
should be adopted wherever possible. It is suggested
that the positive feelings activate those areas of the
brain related to reward, which plays a critical role
in motivation (Berridge er al., 2003), and it is a
typical social reward to be praised and appreciated
in public.

Based on BAR, we tried to improve residents’
cognitive function indirectly by enhancing mo-
tivation using enjoyable video-sports games in a
group setting. We conducted interventions with
nine elderly people with mild to moderate demen-
tia (88.9 =+ 4.9 years of age, mean + SD; three
males and six females: one with Parkinson’s disease
dementia, one with vascular dementia, and seven
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context and assailants levels of cognitive processing.
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with Alzheimer’s disease (AD)) residing in a nursing
home. All were in the stable phase of dementia,
and had been admitted to the nursing home at least
three months previously. None of the participants
was medicated with donepezil hydrochloride.

We used video sports-games specifically devised
for rehabilitation (Hot-plus, SSD Co. 1Ltd, Shiga
Japan). These utilize psychomotor skills, such
as hand-eye coordination, require timing, and
necessitate fine three-dimensional control of the
limbs in space. There were essentially two types of
games: those working the upper limbs, and those
the lower limbs. An example of the games for upper
limbs required a player to grab coins which appeared
to be coming out of the TV screen. The players wore
bands on their hands equipped with sensors, and
when the timing and direction were accurate, they
scored points. Games for the lower limbs included
those which required the players to move their
legs to music. Two Japanese drums were shown
on the TV screen, and two balls fell slowly from
the top of the TV screen. A player was required
to tap his/her feet on a mat equipped with sensors,
synchronizing with the balls bouncing on the drums.
He/she scored when the timing was accurate. These
interventions were conducted once a week for ten
weeks.

General cognitive function was measured using
Hasegawa’s Dementia Scale-revised (HDS-R),
which is similar and well-correlated with the Mini-
mental State Examination. The visuospatial and
constructive function was measured using Kohs
block-design tests (Kohs). Behavioral changes were
evaluated using the Multidimensional Observation
Scale for Elderly Subjects (MOSES), with the
subitems of self-care, disorientation, depression,
irritability, and withdrawal. No residents had
previously experienced playing the video-sports
games and so to help the residents enjoy the games,
the caregivers (aged 40.8 + 12.9 years, 7 males and
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Table 1. The HDS-R, Kohs and MOSES scores

POST-
BASELINE INTERVENTION PAIRED-T

SCALE (MEAN % SD) (MEAN % SD) TEST (p)
HDS-R 18.89 £+ 4.26 25.33 £ 2.35 0.002
Kohs 20.22 £ 15.62 37.44 £ 12.44 0.02
MOSES

Self-care 15.18 + 4.09 15.00 £ 3.74 0.92

Disorientation 12.01 + 2.47 10.64 + 2.06 0.15

Depression 12.36 + 3.08 10.46 £ 2.58 0.13

Irritability 9.46 £ 0.82 9.00 £ 0.63 0.16

Withdrawal 15.09 £ 5.13 13.55 £ 4.53 0.46

Total 64.18 + 7.29 58.64 + 5.16 0.054

12 females) participated in the sessions. They were
taught in advance how to maintain empathetic two-
way communication with the elderly participants.
They were given a communication checklist of
34 items before commencement, and they kept
an observation record to reinforce empathetic
communication with residents.

The HDS-R scores improved from 18.98 =+
4.26 (mean £ SD) to 25.33 £ 2.35 (p = 0.002,
paired t-test), the Kohs test scores improved
from 20.224+15.62 to 37.44+12.44 (p=0.02),
and the total MOSES scores improved from
64.18+7.29 to 58.64 +5.16 (p = 0.054; Table 1).
Regarding communication, the sociability of
residents also showed an improvement as seen in
the MOSES subitems relating to communication
and social interaction — i.e. depression, irritability,
and withdrawal. According to the caregivers’
observation records, the residents’ faces became
expressive, especially with smiles. Caregivers’
communication skills were also improved by self-
assessment (12.92 + 2.07 items in the checklists
with 34 items listed before commencement of
the sessions). Communication was not limited
to verbal communication; the main purpose
of communication was to enjoy exchanges of
affection and empathy rather than to obtain
information; thus, nonverbal communication was
very important. With the aid of the games, a
situation promoting communication could be easily
created by playing doubles, watching others play,
cheering each other on, etc.

Although it is not possible to prove a causal
relationship between cognitive improvement and
increased communication, a community-based
study has shown that communication, i.e. social
interaction in the broad sense, has a protective
effect in preserving mental function in the elderly
(Wang et al., 2002). Furthermore, communication
might at least help ameliorate the residents’ disuse
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syndrome. Disuse syndrome keeps the residents
below the mental level expected based on the
degree of brain pathology or brain damage. Nursing
home residents tend to be passive, apathetic and
dependent on caregivers. According to a survey
conducted in Japan to explore the characteristics
of depressive mood in different care settings, the
residents in nursing homes felt more dissatisfied,
apathetic and worthless, and unwilling to stay there,
compared with community-dwelling residents and
the hospitalized elderly (Onishi ez al., 2006). A
depressive and apathetic tendency leads to cognitive
and functional decline in AD; the results of MOSES
showed some sign of improvement with regard
to depressive tendencies. The cognitive decline
resulting from disuse may be a reversible change,
and so residents may regain their capacities.

Inter-subjectivity is a major factor in the
rehabilitation for dementia; playing video-sports
games in a group setting can be effective in
improving the cognitive function of elderly people
with dementia, especially when performed with
trained caregivers who understand the principles
of BAR: namely, the importance of creating
enjoyment, empathetic two-way communication,
using praise, and developing social roles.
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INTRODUCTION

Abstract

Background: Communicative disability is regarded as a prominent
symptom of demented patients, and many studies have been devoted to
analyze deficits of lexical-semantic operations in demented patients.
However, it is often observed that even patients with preserved lexical-
semantic skills might fail in interactive social communication. Whereas social
interaction requires pragmatic language skills, pragmatic language compe-
tencies in demented subjects have not been well understood. We propose
here a brief stress-free test to detect pragmatic language deficits, focusing
on non-literal understanding of figurative expression. We hypothesized that
suppression of the literal interpretation was required for figurative language
interpretation.

Methods: We examined 69 demented subjects, 13 subjects with mild cog-
nitive impairment and 61 healthy controls aged 65 years or more. The
subjects were asked the meaning of a familiar proverb categorized as a
figurative expression. The answers were analyzed based on five factors, and
scored from O to 5. To consider the influence of cognitive inhibition on
proverb comprehension, the scores of the Stroop Colour-Word Test were
compared concerning correct and incorrect answers for each factor, respec-
tively. Furthermore, the characteristics of answers were considered in the
light of excuse and confabulation qualitatively.

Results: The proverb comprehension scores gradually decreased signifi-
cantly as dementia progressed. The literal interpretation of the proverb,
which showed difficulties in figurative language comprehension, was related
to disinhibition. The qualitative analysis showed that excuse and confabu-
lation increased as the dementia stage progressed.

Conclusions: Deficits in cognitive inhibition partly explains the difficulties in
interactive social communication in dementia. With qualitative analysis,
asking the meaning of a proverb can be a brief test applied in a clinical
setting to evaluate the stage of dementia, and to illustrate disinhibition,
confabulation and excuse, which might cause discommunication and psy-
chosocial maladjustment in demented patients.

patients with preserved verbal intelligence might fail

As patients with dementia gradually lose their identity,
the care burden placed on their family members
increases with the patients’ dependence and unpre-
dictability. One of the major problems in the care of
patients with dementia is discommunication; even
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to engage in interactive social communication. In
human speech, we often make use of non-literal
expressions. For example, in Japan, ‘apple-cheeked’
is an expression for cute children, and ‘a fat-bellied
man’ means a generous-minded man. In these cases,
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direct literal interpretation leads to misunderstanding.
However, it was reported that patients with dementia
have difficulties with non-literal language comprehen-
sion,™ and that this might contribute to their deficits
in social communication.

To our knowledge, there is no quick test available in
a clinical setting to check for deficits of figurative
interpretation in patients with dementia. In the present
study, we assessed the interpretation of a figurative
proverb as a clinical test; proverb comprehension is
often used to assess the tendency of patients with
schizophrenia to provide literal explanations for figu-
rative expressions.*® The aim of the present study
was to show the characteristics of proverb compre-
hension in dementia, and test the hypothesis that
suppression of the literal interpretation was required
for figurative language interpretation.2®® Adding to
this kind of disinhibition, we checked excuses and
confabulation from the context. Clinical observation
suggested that patients with dementia tended to
make excuses to protect themselves, and they were
prone to confabulation to compensate for their
memory distortion.®

To obtain effective information in a busy outpatient
setting, brevity and simplicity are critical components.
Asking the meaning of a single proverb is simple yet
informative; it takes less than 1 min and no tools are
needed, but it shows the typical symptoms of dis-
inhibition, excuse and confabulation. Furthermore,
asking the meaning of a well-known proverb does not
cause the patients’ distress, which is often associated
with ordinary cognitive tests. It is also beneficial for
family members (caregivers) to obtain information on
patients’ deficits in figurative comprehension, which
can result in communication gaps with patients.

METHODS

Among the participants, the outpatients were classi-
fied according to the Clinical Dementia Rating scale
(CDR): 13 with mild cognitive impairment (MCIl; CDR
0.5), 30 with mild dementia (CDR 1), 28 with moderate
dementia (CDR 2) and 11 with severe dementia (CDR
3). The ages of the patients were as follows: 81.4
8.8 years (mean + SD) in CDR 0.5, 81.8 £ 7.5 years in
CDR 1,82.3+6.2 yearsin CDR 2 and 83.6 £4.3 years
in CDR3. The male-to-female ratio was 3:10 in
CDR 0.5, 9:21 in CDR 1, 5:23 in CDR2 and 3:8 in
CDR 3. Among patient groups, there was no signifi-
cant difference in age (P = 0.87; one-way ANOVA) or
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sex (P = 0.65; y2-test). A total of 61 normal controls
(NC; 28 in their late 60s, 23 in their early 70s and 10 in
their late 70s) were healthy community dwellers. The
exclusion criteria were: age less than 65 years, psy-
chiatric diseases, delirium and verbal incomprehen-
sion including aphasia.

The Ethics Board of Gunma University School
of Health Sciences approved all procedures (No.
21-26), and informed consent was obtained from all
participants. Subjects were diagnosed based on the
criteria for dementia diseases: Alzheimer’s disease
(AD) by NINCDS-ADRDA,™® dementia with Lewy
bodies (DLB) by the third report of the DLB Consor-
tium' and MCI by the report of the International
Working Group on Mild Cognitive Impairment.’?
CDR 0.5 was regarded as mild cognitive impairment
(MCI), although a different classification was pro-
posed whereby CDR 0.5 encompasses both mild
and earlier dementia™ or it corresponds to very mild
dementia.™ Normal controls (NC) were judged based
on an interview and a questionnaire on the symp-
toms of dementia. The diagnoses were: 53 AD
including AD with cerebral vascular changes, 13 DLB
and three vascular dementia.

We assessed the participants’ non-literal language
comprehension using a figurative proverb. The exam-
iner asked only the meaning of a Japanese proverb,
‘Saru mo ki kara ochiru’. The proverb is one of the
most familiar ones, which is taught in the early
elementary school years in Japan. Literally, the sen-
tence means that even a monkey falls from trees, and
the corresponding proverb in English is, ‘Even Homer
sometimes nods’, or ‘Even a good swimmer can
drown’. The figurative meaning is that even a skilled
person sometimes makes a mistake in what he/she is
good at. Proverbs often contain lessons regarding the
context-appropriate proverb meaning;'® in this case,
the lesson is that one has to stay alert. The answers
were scored from 0 to 5: one score for each compo-
nent of ‘skilled’, ‘person’, ‘sometimes’ and ‘making a
mistake’, and one score for extraction of the lesson
of ‘to stay alert.” The components of ‘person’ and
‘making a mistake’ are hypothesized as the ability to
suppress the literal interpretation of ‘monkey’ and
‘falling from trees’; thus, participants were not given a
score unless they answered explicitly. Concerning the
other two components of ‘skilled’ and ‘sometimes’,
scores were given regardless of explicit or implicit
explanations.

© 2011 The Authors
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The answers were also considered qualitatively. We
reviewed the responses and counted the number of
answers including each feature: not knowing, answer
out of context, literal interpretation, making excuses,
and confabulation. A ‘literal answer’ was defined as
that including the explicit expression of ‘a monkey
falls from a tree’ instead of ‘a person makes mistakes’.
Multiple selections were allowed in the qualitative
analysis.

To avoid scoring bias, the evaluation was carried
out by two authors and a co-medical staff member
who was not involved in the study. Analysis was
carried out by another author who took no part in
scoring.

To verify the hypothesis that suppression of the
literal interpretation was required for figurative lan-
guage interpretation, we used the Stroop Colour-
Word Test (Stroop) with patients in stages from
CDR 0.5 to CDR 2; patients in CDR 3 were excluded
because the requirement of Stroop is above the level
of CDR 3. The test comprises words describing a
colour, but written in a different colour; for example,
the word ‘red’ is written in green, and the test requires
the subject to state the colour {green) not the word
(red). The number of correct answers was regarded as
the Stroop score; to answer correctly, it is necessary
to inhibit the literal interpretation, which can be more
automatic.'® Individuals with AD show a stronger ten-
dency to respond with the word rather than the colour
compared with the normal aged subjects,”” which can
be regarded as one of the manifestations of disinhibi-
tion. The patients were also tested using Hasegawa’s
Dementia Scale-revised (HDS-R), which is similar to
and well-correlated with the Mini-Mental State Exami-
nation, and common in Japan; to assess the contri-
bution of inhibition and general cognitive function to
the five components of the proverb, the scores of
Stroop and HDS-R were compared between correct
and incorrect answer groups, respectively. Analysis of

data was carried out using the Japanese version of
sPss 18.0 (SPSS Japan, Tokyo, Japan).

RESULTS

Demographic data are shown in Table 1. The figurative
proverb test scores according to CDR were 4.03 +1.09
in CDR 0 (NC), 2.62 £+ 1.04 in CDR 0.5 (MCl), 2.53 £
1.46inCDR 1,1.39+1.31inCDR2and 0.73+£0.90 in
CDR 3 (Fig. 1). There was a significant difference
among the groups regarding the gradual decrease
(P < 0.001; one-way ANOVA). According to post-hoc
analysis with Bonferonni correction, the scores of
CDR 0.5 and CDR 1 were significantly lower than those
of NC (P = 0.002, P < 0.001, respectively), and those
of CDR 2 were significantly lower than those of CDR 1
(P=0.005; Fig. 1). Stroop and HDS-R scores according
to CDR are shown in Table 1.

Proverb comprehension test scores

CDRO CDRO.5 CDR1 CDR2 CDR3

Figure 1 The figurative proverb test scores, showing a gradual
decrease according to the clinical dementia rating scale (CDR).
Level of statistical significance: *P < 0.01; **P < 0.001.

Table 1 The Stroop and Hasegawa’s Dementia Scale-revised scores according to clinical dementia rating

n Age (mean £ SD) Sex (male/female) Stroop (mean * SD) HDS-R (mean + SD)
CDR 0.5 (MCl) 13 81.4+88 3/10 21.38 £ 2.40 26.77 £ 2.17
CDR 1 30 81.8%£75 9721 17.07 £ 6.57 20.10 £ 4.85
CDR 2 28 82.3+6.2 5/23 10.00 £ 8.43 14.89 + 5.36
CDR 3 11 83.6 £4.3 3/8 ND 7.00 £7.46

Among patients’ group, there was not a significant difference of ages (P = 0.87; 1 way ANOVA) or sex (P = 0.65; y2-test). The normal control group consisted of
28 late 60s, 23 early 70s and 10 late 70s, and all woman. CDR, clinical dementia rating; MCI, mild cognitive impairment; ND, not done.
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Figure 2 Comparison of the Stroop Colour-Word test and Hase-
gawa’s Dementia Scale-revised (HDS-R) scores between the
correct (O) and incorrect (x) answer groups for each component of
the proverb: *P < 0.05.

The percentage of correct answers of CDR 0 (NC)
was as follows: the component of ‘skilled’, 95.1%;
‘person’, 88.5%; ‘making a mistake’, 86.9%; ‘some-
times’, 85.3%; and ‘to stay alert’, 47.5%.

Total scores of the proverb test were significantly
correlated with Stroop (r=0.45, P < 0.001) and HDS-R
(r=0.33, P=0.005) in CDR 0.5 to 2 subjects (n = 71).
We, however, examined the relationship between
each component of the proverb and the Stroop/
HDS-R scores by dividing subjects into the correct
and incorrect answer groups. The results are shown in
Figure 2 and Table S1. Regarding the components of
‘person’, ‘making a mistake’ and ‘skilled’, the scores
of Stroop in the correct answer group were significant
higher than those in the incorrect answer group (P =
0.023, P = 0.001, P = 0.011, respectively), but not
HDS-R scores (P = 0.056, P = 0.146, P = 0.230,
respectively). Concerning the component of ‘some-
times’, the scores of both Stroop and HDS-R were
significantly higher in the correct answer group than
those in the incorrect answer group (P = 0.004, P =
0.019, respectively).

The characteristics according to stages are shown
in Figure 3 and Table S2 (multiple selections allowed).
There were three patterns: (i) responses characterized
as ‘not knowing’ and ‘excuse’ comprised 0% in NC
and then gradually increased, but remained at less
than 20 and 30%, respectively, in CDR 3; (i) The
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Figure 3 Occurrence frequency of five features according to the
clinical dementia rating scale (CDR).

‘literal answers’ increased gradually from NC to CDR
2, approximately 30%, but remained at 0% in CDR 3;
and (iii) answers ‘out of context’ and confabulation
increased more than 70% in CDR 3. The results of
qualitative analyses are described in the Discussion
with examples of responses.

There was a significant difference in years of
education among the groups of CDR 0.5 to CDR 3
(P = 0.010, one-way ANOVA), and post-hoc analysis
showed that participants with CDR 0.5 had received a
longer education than the CDR 2 group.

The same analysis of patients with AD alone
showed similar results (Tables S3, S4).

DISCUSSION

The present study showed the deficits of figurative
language comprehension in dementia according to
disease progression. As shown in Figure 1, the figu-
rative proverb test scores in the CDR 0.5 (MCI) and
CDR 1 (mild dementia) groups were significantly lower
than those in CDR 0 (NC). It has been controversial
whether the capacity for figurative language compre-
hension deteriorates from the early stages, or is pre-
served until advanced stages;”'"® our data showed
that the capacity declines from CDR 0.5 (MCI).

In the present study, we proposed a new way to
analyze the answer. We divided the proverb into four
components and evaluated appropriateness of the
answer for each component (1 point for each). The
ability to extract a lesson from the proverb was also
evaluated (1 point). Extraction of the lesson is difficult,
even for the individual in CDR 0, but more than 80%
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of them could explain the meaning of the four com-
ponents appropriately. Thus, an inappropriate answer
of any component, but not exiraction of the lesson,
can be taken as an indication of decline of non-literal
proverb comprehension in MCI and dementia.

Relationship between answers and cognitive test
of Stroop and HDS-R

Regarding the components of ‘person’, ‘making a
mistake’ and ‘sometimes’, significantly low scores
were shown in Stroop, but not shown significantly in
HDS-R in incorrect answer groups. The results con-
cerning the components of ‘person’ and ‘making a
mistake’ suggested that a subject might answer incor-
rectly when they failed to inhibit the literal interpreta-
tion, consistent with previous studies; it was reported
that individuals with AD had difficulties in suppressing
the literal interpretation, which is concurrently
activated, even if they still retained knowledge of
the figurative meaning.?’ No literal answers were
observed in CDR 3, although they were expected to
be the most frequent in this group where disinhibition
was the most prominent. Literal answers could be
replaced by confabulation and out of context in
CDR 3.

‘Skilled’ is the connotation of ‘a monkey’ from the
context. Once the semantic network is constructed,
presentation of a word automatically activates related
words through the semantic network of association,
but patients with AD undergo deterioration of the
associations,' which can be related to the reduced
inhibitory control over concurrently activated words.?

The component of ‘sometimes’ checked the ‘atten-
tion to detail’; the particle ‘mo’ means ‘even or some-
times’. The Stroop task is concerned with divided
attention directed toward literal meaning and colour;?'
thus, the ability checked by the test could be related
to such attention to the components (or syllables) of
the proverb, and such attention can be related to
HDS-R scores.

As aforementioned, all four components were
associated with difficulties in suppressing concur-
rently active words, tending to comprehend figurative
expressions literally in daily conversation, too.

Answers of excuse and ‘not knowing’

There were qualitative differences in excuse accord-
ing to the stages. Examples of CDR 1 were, ‘I've
heard the proverb but | don't know the meaning,

© 2011 The Authors
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because I’'m foolish and | haven’t studied well’. They
used excuses defensively. An example of CDR 2 was,
‘l haven't heard this before, the elderly say such
things’, and an example of CDR 3 was, ‘What are
you telling me for? | don’t know because | don’t
keep monkeys’. The answer for CDR 2 contained the
nuance that the examiner should ask someone else,
and the answer in CDR 3 was with an accusatory
nuance toward the examiner. The aforementioned
qualitative differences suggested a declining ten-
dency of self-monitoring. Such deterioration of
self-monitoring can lead to anosognosia;® that is,
unawareness of symptoms. It is assumed to result
from deficits in metamemory to distinguish what they
know from what they don’t.?*?* In dementia, self-
awareness ranges from being somewhat aware to
completely unaware of their deficits, reflecting the
stage of the disease.® In CDR 3, approximately 20%
of participants answered that they did not know the
meaning. However, those who answered that they did
not know were not necessarily aware of their deficits.
They replied immediately before taking time to think;
thus, they seemed to reply without accessing their
own knowledge. The immediate answer of ‘not
knowing’ would suppress accusation; we assumed
that the patients took the intuitive precautions against
accusation, after a number of experiences with
failure.?®

Confabulation and out of context

The confabulation in CDR 1 and 2 was just to add
some information to the answers. Examples are:
‘falling down because monkeys were not paying
attention’, “falling down because it dropped food’ or
‘falling down because of being overweight’. In CDR 3,
confabulation reached over 70% and it tended to be
out of context. For example, ‘1 know the meaning.
Monkeys fell from a mountain, |1 saw the scene and |
felt sorry for the monkeys. | saw baby monkeys and
they were cute . . .". For clinical suggestion, the con-
fabulation began with pretention to know the proverb;
pretention is one of the characteristics of AD. Failing
to explain the meaning, the story immediately shifted
to their own stories; confabulation might be a mani-
festation of episodic memory distortion® and deterio-
ration of self-monitoring.?? They continued to fluently
tell the illogical stories until being interrupted. Telling
such stories showed the patients’ lack of self-
monitoring of the answer. However, some patients
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sought the examiner's approval, which is a typical
characteristic of AD to rely on others, probably
because of uncertainty. This suggested that even
those who lacked explicit consciousness of their defi-
cits might have a vague perception of their iliness.

Implication for family education

Social language impairment, such as deficits in the
interpretation of figurative language, markedly hinders
communication with those around the patient.
Communication gaps, especially with families, might
arouse feelings of anxiety, and trigger behavioural
and psychological symptoms of dementia (BPSD) in
patients.?” Bridging such communication gaps is left
to the family, and so family education to enhance
communication skills can be effective to reduce
BPSD.% It is useful for this purpose to understand the
characteristics of the patient’s deficits of figurative
language comprehension.

As aforementioned, the difficulties in interactive
social communication in dementia can be partly
attributed to deficits in cognitive inhibition. With quali-
tative analysis, asking the meaning of a proverb is a
brief test that can be applied in a clinical setting to
detect disinhibition, confabulation and excuse, which
are characteristics of dementia and somewhat useful
for evaluating its stages. We gave an example of a
Japanese proverb; even if customs and language are
different, this study might be applicable in other lin-
guistic areas using proverbs with figurative expres-
sions, such as animal analogies.
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INTRODUCTION

Abstract

Background: In out-patient clinics, having simple procedures to check for
signs of dementia is invaluable. In the present study, we evaluated the
imitation of hand gestures to detect visuomotor deficits in dementia in
clinical practice.

Methods: In all, 1219 subjects were enrolled in the present study, including

. 497 with Alzheimer’s disease (AD), 98 with dementia with Lewy bodies (DLB),

71 with other types of dementia diseases, 175 with a Clinical Dementia
Rating (CDR) of 0.5, and 378 normal controls. All subjects were aged
65 years or older. Subjects were recruited from 10 clinics and two commu-
nities. Visuomotor function was evaluated by the Yamaguchi fox-pigeon
imitation test (YFPIT), which consists of a simple one-handed sign for ‘fox’
and a complex two-handed sign for ‘pigeon’, a rapid, game-like test with low
psychological burden.

Results: The success rate (successful/total) for imitating the ‘pigeon’ hand
gesture was reduced as the severity of the dementia increased: 85.7% in
normal controls, 60.6% in CDR 0.5 (mild cognitive impairment), 39.2% in
CDR 1 (mild dementia), 21.2% in CDR 2 (moderate dementia), and 5.7%
in CDR 3 (severe dementia). The success rate for imitating the ‘pigeon’ hand
gesture was higher in patients with DLB than AD within the CDR 1 group
(51.2% vs 35.4%, respectively), but lower for patients with DLB than AD
within the CDR 2 group (12.5% vs 24.4%, respectively). The success of
imitating the hand gesture for ‘fox’ was similar for patients with AD and DLB.
Of those subjects who failed to imitate the hand gesture for ‘pigeon’, 49.5%
of those with AD showed the palm-palm pattern (both palms facing
outward), suggesting deficits of perspective conversion from the first-person
to the third-person. Conversely, 52.8% of patients with DLB showed a
dorsum~dorsum pattern (both dorsa facing outwards), suggesting deterio-
ration of visual attention and recognition.

Conclusion: In conclusion, the YFPIT is a useful test to detect visuomotor
deficits in dementia that can differentiate between AD and DLB.

that has a low psychological burden.! The aim of the

We have proposed a hand gesture imitation test, the
Yamaguchi fox—pigeon imitation test (YFPIT), which
consists of a simple one-handed sign for ‘fox’ and a
complex two-handed sign for ‘pigeon’, as a rapid,
game-like test for dementia/Alzheimer’s disease (AD)
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YFPIT is to examine the representation of the body
state and visuomotor function, which deteriorate from
the early stages of AD. Before the onset of clinical
symptoms, the bilateral parietal lobes are affected
with AD-related pathology, showing hypoperfusion as
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a characteristic finding on single photon emission
computed tomography (SPECT).2 Therefore, clarifica-
tion of deficits in gesture imitation, which requires
parietal function, is useful for understanding disease
presentation. Gestures can be categorized into mean-
ingless non-symbolic and semantic/symbolic ges-
tures. It has been reported that the recognition and
execution of meaningless gestures, such as body
posture, are affected by parietal lobe deficits, whereas
semantic recognition and execution are related to
temporal function.® Thus, to eliminate semantic com-
ponents, we adopted meaningless non-symbolic ges-
tures in the YFPIT; it is important that the examiner
should conduct the YFPIT without saying anything
that would stimulate semantic ideas regarding the
gestures. The YFPIT is very easy, requiring only 1 min
to perform, and is an enjoyable game-like test with a
low psychological burden on patients.! Moreover, the
outcomes of the YFPIT provide information as to the
difficulties patients may face in everyday life, because
the visuomotor function concerning representation of
the body state is important in daily living.

Because our previous report involved only one
clinical site,” we conducted the YFPIT in a larger-scale
study involving 1219 patients at 10 clinical sites to
confirm its validity and found that it could differentiate
between AD and dementia with Lewy bodies (DLB).

METHODS

As part of the present study, the YFPIT was applied to
1219 subjects. In all, 1041 subjects were recruited
from nine clinics in the Kanto area (Gunma, Tokyo,
and Kanagawa Prefectures) and from one clinic in
the Tohoku area (lwate Prefecture). In addition, 178
normal controls (NC) were recruited from community
dwellers in two cities in Gunma Prefecture. The Ethics
Board of each of the participating sites approved all
study procedures (e.g. Gunma University, no. 21-26),
and written informed consent was obtained from the
participants or their proxies. Subjects were diagnosed
by specialists of dementia medicine based on current
criteria for dementia diseases, such as the National
Institute of Neurological and Communicative Disor-
ders and Stroke and the Alzheimer's Disease and
Related Disorders Association (NINCDS-ADRDA)
diagnostic criteria for AD* and the third report of the
DLB Consortium.® Normal controls were confirmed
to be free of dementia by interviews conducted by
doctors specializing in dementia. The inclusion crite-
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rion was age =65 years. Exclusion criteria included
the presence of psychiatric diseases, delirium, verbal
incomprehension including aphasia, an inability to
walk, and motor deficits, such as paralysis. We
recruited 378 NC, 175 patients with mild cognitive
impairments (MCI), and 666 subjects with dementia

(497 AD, 98 DLB, 30 with frontotemporal dementia, 22

with vascular dementia, and 19 with other types of

dementia) to the present study.

In the present study, subjects were classified
according to the Clinical Dementia Rating (CDR).
Patients with a CDR of 0.5 were defined as having MCl,
although different classifications have been proposed
whereby CDR 0.5 encompasses both mild and earlier
dementia® or it corresponds to very mild dementia.”

The mean (+ SD) age of subjects in the present study
was 77.7 £ 7.4 years, and there were no significant
differences in age or gender among the patient groups.
The level of education (11.1 £ 3.6 years in education)
did not differ significantly between patient groups.

The YFPIT requires subjects to imitate the hand
gesture for ‘fox’ (Fig. 1a) contiguous with the hand
gesture for ‘pigeon’ (Fig. 1b). The precise protocol for
the YFPIT is as follows:'

1. The examiner sits face-to-face with the subject.

2. The examiner gives the simple instruction. ‘Watch
my hand gesture carefully and imitate it’. The
instruction can be repeated if necessary.

3. Then, the examiner makes the sign for ‘fox’ using
his/her left hand: fingers Ill and IV touching the
thumb on flexion of the metacarpophalangeal
joints with fingers Il and V held up (Fig. 1a).

4. The examiner maintains the gesture for 10 s. The
subject imitates the gesture concurrently with
the examiner. The examiner says nothing during
the 10 s of the test. The examiner must be careful
not to say the word ‘fox’ or to give any further
instructions.

5. The examiner judges whether the subject has pro-
duced the same sign within 10 s of demonstration;
the subject may use either hand.

6. The examiner then gives the same instruction,
‘Watch my hand gesture carefully and imitate it’,
but this time makes the sign for ‘pigeon’ using both
hands: crossing the hands, palms facing the body,
with fingers II-IV extended upward and the two
thumbs crossing each other (Fig. 1b).

7. The examiner maintains the gesture without saying
anything, especially the word ‘pigeon’ and/or
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Figure 1 Demonstration by the examiner of the (a) ‘fox’ and (b) ‘pigeon hand gestures. (c-f) Typical error patterns: palm-palm (c),
dorsum~dorsum (d), palm-dorsum (e) and ‘others’ (f).

repeating the instructions, during the 10 s of the

test.

8. The examiner then judges whether the subject has
made the same sign within 10 s of demonstration
The following aspects of the ‘pigeon’ hand gesture

need to be evaluated: (i) the direction of the arm and

fingers II-V should be upward: hand positions in hori-
zontal or downward directions are judged as failures;

(i) gestures made with the right hand in the inward

position and the left hand in the outward position or

vice versa are both correct; (jii) both palms should be
facing the body; and (iv) the thumbs should be cross-
ing each other.

For qualitative analysis, we categorized four error
patterns of the ‘pigeon’ hand gesture based on the
direction of the hands: (i) a palm—palm pattern, with
both palms facing outward (Fig. 1c); (i) a dorsum-
dorsum pattern, in which both dorsa face outward
(Fig. 1d); (iii) a palm-dorsum pattern, in which one
palm and one dorsum face outward (Fig. 1e); and (iv)
other patterns (Fig. 1f). Error pattern analysis of the
‘pigeon’ hand gesture was conducted on patients
classified as CDR 1 and CDR 2, because most of
patients classified as CDR 3 completely failed to
imitate the gestures (e.g. Fig. 1f). The rate of each
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error pattern (no. each error/total errors) was com-
pared between AD and DLB patients.

RESULTS

The success rate (no. subjects who successfully imi-
tated the hand gestures/total no. subjects) of the
YFPIT for all participants is given in Table 1 and
Fig. 2. Imitating the ‘pigeon’ hand gesture was much
more difficult than imitating the hand gesture for
‘fox’, and the success rate for imitating the ‘pigeon’
hand gesture decreased according with increasing
CDR stage from 85.7% in NC, 60.6% in CDR 0.5,
39.2% in CDR 1, and 21.2% in CDR 2 to 5.7% in
CDR 3. Participants from one site in the Tohoku area
classified as CDR 1 and CDR 2 exhibited greater
success in imitating the hand gestures; thus, the
success rate for participants from the Tohoku area
is shown separately from that in other sites in the
Kanto area in Fig. S1, available as an accessory
publication to this paper.

Comparing results for AD and DLB patients, the
success rate for imitating the sign for ‘pigeon’ was
higher for patients with DLB than AD rated as CDR 1
(61.2% vs 35.4%, respectively), but lower for patients
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Table 1 Success rate of hand gesture imitation

‘Pigeon’
CDR n ‘Fox’ (all) All AD DLB Other type of dementia
NC 0 378 99.2 (375) 85.7 (324)
MClI 0.5 175 93.7 (164) 60.6 (106)
Mild dementia 1 334 86.2 (288) 39.2 (131) 35.4 (90/254) 51.2 (22/43) 51.4 (19/37)
Moderate dementia 2 227 76.7 (174) 21.2 (48) 24.4 (40/167) 12.5 (5/40) 13.0 (3/23)
Severe dementia 3 105 55.2 (58) 5.7 (6) 7.6 (6/79) 0.0 (0/15) 0.0 (011)

Data show the percentage in each group, with the actual number of subjects given in parentheses.
NC, normal controls; MCI, mild cognitive impairment; CDR, Clinical Dementia Rating; AD, Alzheimer’s disease; DLB, Dementia with Lewy bodies.
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Figure 2 Success rate for the imitation of the ‘fox’ and ‘pigeon’
hand gestures in different patient groups and with different Clinical
Dementia Rating (CDR) scores. NC, normal control; AD, Alzheimer’s
disease; DLB, dementia with Lewy bodies; MCI, mild cognitive
impairment.

with DLB than AD rated as CDR 2 (12.5% vs 24.4%,
respectively). However, the success rate for imitating
the sign for ‘fox’ was almost the same between the AD
and DLB patient groups.

In patients who failed to imitate the sign for
‘pigeon’, the rate of each type of error pattern was
compared between 285 AD and 53 DLB patients (from
a total of 418 AD and 83 DLB patients in the CDR 1
and CDR 2 groups; Fig. 3). Approximately half the
errors (141/285; 49.5%) made by AD patients were
of the palm-palm pattern (both palms outward),
suggesting deficits of perspective conversion from
the first-person to the third-person. In contrast, only
17.0% of errors (9/53) made by DLB were of this
pattern. Approximately half the errors (28/53; 52.8%)
made by DLB patients were of the dorsum-dorsum
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Figure 3 Comparison of the rate of different error patterns for the
imitation of the ‘pigeon’ hand gesture among 285 errors made
by patients with Alzheimer’s disease (@) and 53 errors made by
patients with dementia with Lewy bodies (). PP, palm-palm
pattern; PD, palm-dorsum pattern; DD, dorsum-dorsum pattern.
The figure shows the ratio of each error pattern (errors/total errors)
for patients with AD or DLB rated as Clinical Dementia Rating (CDR)
1and 2.

pattern (both dorsa outward), compared with only
18.6% (53/285) of this type of error in the AD group.
The palm-dorsum pattern accounted for 12.6% (36/
285) of errors made by the AD patients and for 13.2%
(7/53) of errors made by DLB patients.

DISCUSSION

The rate of successfully imitating the ‘pigeon’ hand
gesture decreased with increasing CDR stage. This
shows that the YFPIT is useful for the detection of
deficits in hand gesture imitation in patients with
dementia, confirming previous findings." Furthermore,
we were able to identify differences between AD and
DLB on the basis of YFPIT results.
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Gesture imitation starts with a recognition of
another’s actions and then requires perspective
conversion to match one’s own actions with those of
the other. We perceive a visual scene from our own
perspective (first-person perspective), but successful
imitation of the ‘pigeon’ hand gesture requires viewing
the same scene from another person’s perspective
(the third-person perspective).® Patients with AD may
have difficulties in converting perspective, which is
a function related to the parietal lobes.® Previous
imaging studies have reported that the third-person
perspective recruits the bilateral parietal area more
intensely than the first-person perspective;'° a signifi-
cant reduction in regional cerebral blood flow has been
reported in the bilateral parietal area in the early stages
of AD.2 In the present study, almost half the errors
made by AD patients consisted of the palm-palm
pattern, whereas this pattern accounted for <20% of
the errors made by patients with DLB. As mentioned
above, the palm-palm pattern may be related to
deficits in conversion of perspective, because the sub-
jects see the dorsum of both the examiner and them-
selves. Most patients showing a palm-palm pattern
did not notice their errors because they may have lost
the concept of conversion of perspective.

Patients with DLB may have difficulties in action
recognition,! which is related to the visual association
cortex. Previous imaging studies have shown signifi-
cant reductions in glucose metabolism in the visual
association cortex of patients with DLB compared
with patients with AD.'? More than half the patients
with DLB made the dorsum-dorsum error pattern,
whereas this type of error accounted for <20% of the
errors made by AD patients. With the dorsum-dorsum
pattern, the conversion of perspective is retained but
visual recognition deteriorates. Disturbed attention
may be at the core of the defects in visual recognition
in DLB patients, to divide and shift attention among
relevant factors, ignoring irrelevant distractors.™ In the
present study, the DLB patients had a tendency to
focus their visual attention on certain specific parts of
the gesture, failing to perceive the overall gesture (e.g.
crossing the hand or only clinging to the thumb). Then,
they tried to shift their attention to another part of the
gesture in vain. As such, disturbed attention in DLB
patients led to difficulties using visual information to
coordinate hand movements.

Simple one-handed gesture imitation was pre-
served until the late stages of dementia. Successful
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imitation of the ‘fox’ hand gesture means that most
demented patients understand verbal commands and
that failure imitating the ‘pigeon’ hand gesture is not
due to disturbed verbal comprehension. Imitation of
the gesture requiring bimanual coordination deterio-
rated from the mild stages of dementia, especially in
AD. In DLB, the visuomotor function was relatively pre-
served until the mild stage of CDR 1, but function was
clearly deteriorated at the moderate stage of CDR 2.
Regarding the success rate of imitating the ‘pigeon’
gesture, regional differences were observed, which
went against our hypothesis. Subjects from one site in
the Tohoku area were more successful in imitating the
‘pigeon’ hand gesture than subjects from other sites,
as well as compared with subjects evaluated in a pre-
vious study.! The Tohoku area is located in the northern
part of Japan, where population mobility is low espe-
cially in agrarian communities. According to their
doctors’ observations, the patients who succeeded in
imitating the ‘pigeon’ hand gesture were more likely to
have engaged in ‘shadow play’ as children using hand
gestures for ‘fox’ and ‘pigeon’. Thus, these subjects
may be using procedural memories, which are pre-
served long after the deterioration of episodic memo-
ries. Thus, we should carefully analyze patients with
these sorts of childhood experiences of hand play.
On the first visit to an outpatient clinic, a brief
assessment is required for the approximate examina-
tion of patients. Easy and simple visuomotor assess-
ment using the YFPIT may assist in detecting
visuomotor deficits in dementia, as well as distin-
guishing between AD and DLB.™ In this respect, the
YFPIT is useful as a pretest before further detailed
investigation of a patient’s cognitive function.
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SUPPORTING INFORMATION
Additional Supporting Information may be found in the
online version of this article:

Figure S1 Comparison of success rates for imitation
of the ‘pigeon’ hand gesture between are Kanto areas
(nine sites) and the Tohoku area (one site). The
success rate for imitating the ‘pigeon’ hand gesture in
the Kanto and Tohoku areas was 59.2% vs 64.0%,
respectively, for patients classified as Clinical Demen-
tia Rating (CDR) 0.5; 34.4% vs 53.6%, respectively,
for patients classified as CDR 1; 16.8% vs 35.2%,
respectively, for patients classified as CDR; and 7.1%
vs 0%, respectively, for patients classified as CDR 3.

Please note: Wiley-Blackwell are not responsible for
the content or functionality of any supporting materi-
als supplied by the authors. Any queries (other than
missing material) should be directed to the corre-
sponding author for the article.
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