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ABSTRACT

Background: Dementia is currently one of the most common conditions in older adults, and early
detection of cognitive decline is crucial for identifying dementia. We developed a new type of short-term
memory and attention test that uses a spot-the-difference task: Spot the Difference for Cognitive Decline
(SDCD). The purpose of the present study was to examine the accuracy of the SDCD test for the iden-
tification of cognitive impairment in community-dwelling older adults.
Methods: The participants were 443 Japanese community-dwelling older adults. The SDCD test uses two
scenery pictures. Participants were instructed to memorize the details of the first picture for 30 seconds,
after which the first picture was taken away and the second picture was shown. Next, the participants
were asked to identify as many differences as possible between the first and second pictures, which were
presented sequentially. The number of correct responses comprises the SDCD score (scores: 0—10). The
Mini-Mental State Examination and Scenery Picture Memory Test were used to measure the participants’
cognitive function. We used receiver-operating characteristic analysis to examine the power of the SDCD
test and identify the optimal cutoff value of the SDCD score.
Results: Of the 443 participants, 30 (6.77%) had some cognitive impairment based on the Mini-Mental
State Examination scores. Participants without cognitive impairment had higher SDCD scores than
those with cognitive impairment (p < 0.001). The SDCD scores were significantly associated with the
Mini-Mental State Examination (r = 0.333) and Scenery Picture Memory Test (r = 0.402) results. The
receiver-operating characteristic curve used for the identification of cognitive impairment had a
comparatively high area under the curve (0.798) for the SDCD score with a cutoff value of 1/2 (with >1
being normal; sensitivity: 70.5%; and specificity: 80.0%).
Conclusion: The present study found that the SDCD test could be an effective clinical tool for the iden-
tification of cognitive impairment in older adults.
Copyright © 2014, Asia Pacific League of Clinical Gerontology & Geriatrics. Published by Elsevier Taiwan
LLC. All rights reserved.

1. Introduction

approximately 48% of the patients with Alzheimer's disease (AD),
the most common form of dementia, live in Asia, and this per-

Dementia can drastically influence one's daily life and is
currently one of the most common conditions in older adults. De-
mentia affects 5—8% of the population over 65 years of age' and up
to 30% of the people aged >85 years.? Currently, the number of
people with dementia is increasing. It has been estimated that

* Corresponding author. Department of Physical Therapy, Human Health Sci-
ences, Graduate School of Medicine, Kyoto University, 53 Kawahara-cho, Shogoin,
Sakyo-ku, Kyoto 606-8507, Japan.

E-mail address: nishiguchi.shu.82s@st.kyoto-uw.ac.jp (S. Nishiguchi).

http://dx.doi.org/10.1016/j.jcgg.2014.08.003

centage is projected to grow to 59% by 2050.° Dementia and AD
have been associated with mortality®; therefore, prevention and
early detection of cognitive decline are crucial.

The presence of cognitive decline increases the risk of pro-
gression to mild cognitive impairment (MCI) and AD.3® It is
generally agreed that older adults with early AD, compared to
healthy older adults, exhibit a greater decline in memory function’
and working memory® than in other major domains of cognitive
function._ENREF_7 A central feature of AD is the decline in episodic
memory.” Visual memory, which is included in episodic memory, is

2210-8335/Copyright © 2014, Asia Pacific League of Clinical Gerontology & Geriatrics. Published by Elsevier Taiwan LLC. All rights reserved.
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an important component of daily life. There are several well-
established visual memory tests, such as the Benton Visual Reten-
tion Test'? and the Rey—Osterrieth Complex Figure Test,' that can
be used to assess nonverbal visual memory. However, these tests
are not reflective of situations and activities encountered in daily
life, are time consuming, and have complex scoring systems.

Deficits in working memory functions (e.g., attention and ex-
ecutive function) caused by AD are thought to contribute to a range
of significant problems such as impairments in performing
everyday tasks (e.g., keeping track of conversations, walking while
talking, and packing a bag). Thus, the attentional function would
appear to be important for the early detection of cognitive decline,
as this function decreases with the progression of cognitive
decline.'”

We developed a new short-term visual memory and attention
test called the Spot the Difference for Cognitive Decline (SDCD) test.
The SDCD test is a brief and simple test that uses pictures of
familiar-looking sceneries. Examinees are asked to find the differ-
ences between two scenery pictures. This test can be used in clin-
ical or community-based settings with a large population. In a
previous study, it was reported that poor visual memory predicts
the onset/progression of dementia."”* The spot-the-difference task
has been used as a cognitive test in previous studies,"~'® although
its usefulness for detecting cognitive impairment had not been
described. These spot-the-difference tasks have often been used in
memory function training for older adults with dementia in many
countries, including Japan. However, the effects of this training
have not been examined empirically. We hypothesized that the
SDCD score would be associated with cognitive function, and this
test would be able to identify community-dwelling older adults
with cognitive impairment. The purpose of the present study,
therefore, was to examine the accuracy of the SDCD test for the

identification of cognitive impairment in community-dwelling
older adults.

2. Methods
2.1. Participants

Participants for this study were recruited through advertise-
ments in the local newspaper. A total of 443 Japanese people aged
>65 years (mean age, 73.1 + 5.3 years) responded. We included only
community-dwelling older adults who were able to perform their
activities of daily living independently. A screening interview was
conducted to exclude participants with severe cardiac, pulmonary,
or musculoskeletal disorders, as well as those using medications
that affect attention (e.g., psychoactive drugs or drugs prescribed
for sleep). Written informed consent was obtained from each
participant in accordance with the guidelines of the Kyoto Univer-
sity Graduate School of Medicine, Kyoto, Japan and the Declaration
of Helsinki, 1975. The study protocol was approved by the Ethics
Committee of the Kyoto University Graduate School of Medicine.

2.2. SDCD test protocol

The SDCD test uses two scenery pictures (Figs. 1 and 2) on A4
size papers. Fig. 1 is called the “first picture” and Fig. 2 the “second
picture.” There are 10 differences between the two pictures: the
shape of the chimney smoke, shape of the doorknob, height of the
fountain, shape of the mountain (seen between the house and the
fountain), number of fruits on the tree, direction that the dog on the
right is facing, shape of the leftmost flower, shape of the child's
mouth, presence of a bird versus a butterfly, and presence of the
father's backpack. First, the examinees are instructed to memorize
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Fig. 1. First picture used in the Spot the Difference for Cognitive Decline test. The examinees were instructed to memorize the details of the picture, which was presented for 30

seconds.
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Fig. 2. Second picture in the Spot the Difference for Cognitive Decline test. This picture has 10 differences when compared with the first picture (Fig. 1). After studying the first
picture for 30 seconds, the examinees were asked to find as many of the differences between the first and second pictures as they could within 1 minute.

the details of the first picture for 30 seconds. They are also told that
there are “some” differences between the first and second pictures.
The examiners do not inform the participants that there are 10
differences in total. After showing the first picture, the examiner
takes the first picture away and shows the participants the second
picture. The examinees are then asked to find the differences in the
second picture, within 1 minute and without any hints. The number
of the correct answers is then counted to determine the SDCD
score. If the examinees' answers are close but not exactly correct
(e.g., a flower type or increase in the fruit), these answers are
marked as incorrect and not inciuded in the SDCD score. In a sample
of 21 participants, the SDCD had a high test—retest reliability
[intertrial correlation coefficient (ICC) = 0.801; p < 0.001] between
the two measurements with a 1-week interval.

2.3. Cognitive function

Participants' cognitive function was measured by two neuro-
psychological tests: the Mini-Mental State Examination (MMSE)"”
and the Scenery Picture Memory Test (SPMT).'®

Global cognitive function was assessed using the MMSE, a
standard test used in cognitive aging research for assessing mental
status. Five areas of cognitive function—orientation, registration,
attention and calculation, recall, and language—are tested. It has 11
questions in total and a maximum possible score of 30.

The SPMT is a simple memory test that assesses visual memory
combined with verbal responses. This test uses a line drawing of a
living room in a house on an A4-size paper, depicting 23 objects
that are commonly observed in daily life. The examinee is
instructed to look at the picture for 1 minute and remember the
items. After this encoding period, participants are given a distractor
task (a brief forward digit-span test). Participants are then asked to

recall the objects in the picture without a time limit. Recall of the
items usually takes approximately 2 minutes. The number of items
recalled is the SPMT score. Higher scores indicate a better cognitive
function.

2.4. Statistical analysis

We divided the participants into two groups (normal and
cognitive impairment groups) based on the cutoff score of the
MMSE (23/24). Differences between these two groups were sta-
tistically analyzed, using the unpaired ¢ test for continuous vari-
ables and they? test for categorical variables. Differences between
the SPMT and SDCD scores were examined using an analysis of
variance. When a significant effect was found, the Tukey—Kramer
post hoc test was used to examine the differences. In addition, the
criterion-related validity was determined by evaluating the corre-
lation between the SDCD score and the two neuropsychological
tests using Spearman's rank correlation coefficient. Following this,
we performed a multiple logistic regression analysis to determine
whether the SDCD score was associated with cognitive impairment
independently. For this analysis, the two groups (i.e., the normal
group and the cognitive impairment group) were the dependent
variables, and the SDCD score was the independent variable. We
controlled age, gender, body mass index, medications, and the
length of education. Furthermore, a receiver-operating character-
istic (ROC) analysis was used to examine the power of the SDCD
score and determine the optimal cutoff value of the SDCD score as a
state variable. The area under the curve, sensitivity, and specificity
of the SDCD score were calculated based on the ROC curve. The
cutoff value for the SDCD score was determined based on the
optimal sensitivity and specificity. Consequently, we performed a
univariate logistic regression analysis to determine the correlation
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between the SDCD and the five subtests of the MMSE (orientation,
registration, attention and calculation, recall, and language). For
this analysis, the groups formed on the basis of the cutoff value of
the SDCD were the dependent variables and each subtest of the
MMSE was the independent variable,

Data were analyzed using SPSS Statistics for Windows, version
20.0 (SPSS Inc., Chicago, IL, USA). A p value of <0.05 was considered
statistically significant.

3. Results

Of the 443 participants, 30 (6.77%) were identified as having
cognitive impairment based on an MMSE cutoff score of 23/24.
Demographic characteristics of the participants are shown in
Table 1. The normal group had a higher SDCD score (2.21 + 1.38)
than the cognitive impairment group (0.77 + 0.86; p < 0.001). The
normal group also had a higher SPMT score than the cognitive
impairment group (p < 0.001). The education level of the normal
group was also higher than that of the cognitive impairment group
(p = 0.002). There were no significant differences in age, gender,
body mass index, or the use of medication between the two groups.

The participants were reclassified into five groups according to
their SDCD scores; differences in the MMSE and SPMT scores be-
tween the groups are shown in Figs. 3 and 4. There were significant
differences in the MMSE scores (F = 15.7, p < 0.001) as well as in the
SPMT scores (F = 22.6, p < 0.001) between the five groups. Results
of the post hoc tests are shown in Figs. 3 and 4. In addition, the SDCD
scores were moderately and positively correlated with the MMSE
(r=0.333) and SPMT (r = 0.402) scores (p < 0.001). These analyses
indicated that a higher SDCD score was associated with higher
cognitive function. In the logistic regression analysis, the SDCD
score was significantly associated with cognitive impairment after
adjusting for age, gender, body mass index, medications, and the
length of education (odds ratio: 0.388; 95% confidence interval:
0.257-0.584; p < 0.001).

The ROC curve for the SDCD scores used for the identification of
cognitive impairment was based on the MMSE cutoff score (23/24).
The area under the curve was comparatively high for the SDCD
scores (0.798, p < 0.001), and the cutoff value of the SDCD score was
1/2 (with >1 being considered normal) with a 70.5% sensitivity and
80.0% specificity. A univariate logistic regression analysis showed

Table 1
Characteristics of participants with and without cognitive impairment.®

Normal Cognitive impairment  p
(n =413, MMSE > 24, (n = 30, MMSE < 24,
27.4 £ 2.0) 224 +1.1)
Age,y 729 +53 744 +53 0.160
Female 269 (65.3%) 20 (66.7%) > 0.99
BMI, kg/m? 22,7 £31 222 +28 0.384
Number of 2.53 + 2.59 248 +£2.46 0.237
medications
taken, n
Education 0.002*
<6y 3(0.7%) 0
6-9y 98 (23.7%) 17 (56.7%)
10-12y 212 (51.3%) 10 (33.3%)
>12y 100 (24.2%) 3(10.0%)
SDCD 221138 0.77 + 0.86 <0.001**
SPMT 13.8 £35 101 £2.8 <0.001**
Data are presented as n (%) or mean =+ SD.
*p < 0.05.
**p < 0.01.

BMI = body mass index; MMSE = Mini-Mental State Examination: SDCD = Spot the
Difference for Cognitive Decline; SPMT = Scenery Picture Memory Test.

¢ Normal and cognitive impairment groups were defined according to the MMSE
cutoff score of 23/24.
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Fig. 3. Comparison of the MMSE scores between the groups formed based on the
SDCD scores. There were significant differences in the MMSE scores across the five
groups (F = 15.7, p < 0.001). * Significant difference from Group 0. ** Significant dif-
ference from Group 1. *** Significant difference from Group 2. MMSE = Mini-Mental
State Examination; SDCD = Spot the Difference for Cognitive Decline.

that there were significant correlations between the SDCD scores
and the four subtests of the MMSE (p < 0.05), except for the
registration subtest (refer to Table 2).

4. Discussion

We examined a new type of short-term memory and attention
test, the SDCD, which used a spot-the-difference task to identify
cognitive impairment. In the present study, we showed that the
SDCD test is a very quick and reliable screening tool for the iden-
tification of cognitive impairment in community-dwelling older
adults.

The SDCD test is moderately and positively correlated with
global cognitive and memory functions. The SDCD test includes a
“memory” phase and a “recall and name the differences” phase.
These phases require not only memory functions, but also other
cognitive functions, such as attention. Some studies in the past have
used similar spot-the-difference tasks as cognitive tests,'*'> and
only one previous study'® has investigated brain activation in a test

20 - 3,3 3K,k ok ko ok ok ok
8 - *,% % %, % %k ]
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14
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SPMT score

10

3 4 or more

2
SDCD score

Figure 4. Comparison of the SPMT results between the groups formed based on the
SDCD scores. There were significant differences in the MMSE scores across the groups
(F =226, p < 0.001). * Significant difference from Group 0. ** Significant difference
from Group 1. ™ Significant difference from Group 2. **** Significant difference from
Group 3. MMSE = Mini-Mental State Examination; SDCD = Spot the Difference for
Cognitive Decline; SPMT = Scenery Picture Memory Test.
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Table 2
Correlation between SDCD score and subtests of MMSE.?
Subtests Subtest SDCD score < 2 OR (95% CI)
(total score) score (n = 146)
n (%)
Orientation (10) <8 20(13.7) Reference
9 30 (20.5) 0.26 (0.11—0.62)**
10 96 (65.8) 0.21 (0.10-0.46)*
Registration (3) <2 4(2.7) Reference
3 142 (97.3) 0.61 (0.16—2.30)
Attention and <2 69 (47.3) Reference
calculation (5)
3 10 (6.8) 1.10 (0.47—2.59)
4 18 (12.3) 1.19 (0.61-2.34)
5 49 (33.6) 0.57 (0.36—0.88)*
Recall (3) <1 22 (15.1) Reference
2 51(34.9) 0.21 (0.09—0.50)**
3 73 (50.0) 0.13 (0.06—0.31)**
Language (9) <7 14 (9.6) Reference
8 38 (26.0) 0.18 (0.06—0.59)"
9 94 (64.4) 0.12 (0.04—0.36)**
*p <0.05.
**p <0.01.

CI = confidence interval; MMSE = Mini-Mental State Examination; OR = odds ratio;
SDCD = Spot the Difference for Cognitive Decline.

2 For each univariate logistic regression analysis, SDCD scores <2 or >2 were the
dependent variables and each subtest of the MMSE was the independent variable.

using a spot-the-difference task. Although the abovementioned
test did not include a memory phase (unlike that included in the
SDCD test), the results indicated that the brain areas related to vi-
sual information and attention was activated while carrying out the
task. Our results indicated that the SDCD was associated with most
of the subtests of the MMSE. Thus, the SDCD test appears to be
associated not only with attention and memory, but also with
global cognitive function. We need to minutely assess and inves-
tigate other cognitive functions (e.g., executive function and pro-
cessing speed) and their association with the SDCD test in future
studies.

The ROC curve for the SDCD score indicated that the SDCD test
identified cognitive impairment with a high degree of accuracy.
Previous studies have reported that some picture-based memory
tests can reliably detect dementia.'®=?° These studies support the
results of the present study. Moreover, the SDCD test is able to
detect dementia in less time compared to other tests studied pre-
viously. Picture-based memory tests have some advantages over
verbal memory tests. First, pictures are remembered better than
words, a phenomenon known as the “picture superiority effect.”?!
Previous studies showed that superiority of memory for pictorial
material was often applied as a mnemonic aid for older adult-
s.2223 ENREF_17. Second, picture-based memory tests are not
limited by the patient's level of education. Some verbal memory
tests cannot be used for a population that has a low level of edu-
cation.'” Most of the verbal-based screening measures have not
been validated in people with low education levels or illiterate
individuals,?*#%> and it has been shown in previous studies that a
low level of education can result in cognitively unimpaired people
screening positive for dementia.>* Furthermore, the SDCD test
takes only approximately 2 minutes to assess short-term memory
and attention functioning, in addition to its abovementioned
merits. In the present study, the participants took approximately 10
minutes and approximately 5 minutes to complete the MMSE and
the SPMT, respectively. The SDCD test appears as an easy game for
patients, because of the simplicity of the differences, but it is
actually quite a difficult cognitive task. It is possible that this
characteristic makes the SDCD test fun for the participants to
complete, thereby making its widespread use possible. Thus, we
believe that the SDCD test can be used to identify cognitive

impairment in older adults in a clinical or community-based
setting.

The present study has several limitations. First, although we
assessed global cognitive and memory functions with the MMSE
and the SPMT, other cognitive functions, such as executive func-
tions and processing speed, were not assessed in this study. We
need to assess these cognitive functions and investigate their as-
sociation with the SDCD test in future studies. Second, participants
in the present study were community-dwelling older adults who
had not received a diagnosis of dementia or MCl, and we did not
confirm the test—retest reliability for older adults with dementia or
MCL In the future, we need to include older adults diagnosed with
dementia to ascertain whether the SDCD test can discriminate
between normal cognitive function and MCI in older adults.

5. Conclusion

We developed a new type of short-term memory and attention
test that uses a spot-the-difference task for the identification of
cognitive impairment. The present study indicates that the SDCD
test can be an effective clinical tool for the identification of cogni-
tive impairment in older adults.
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descendants and Brazilian community~-dwelling older women

Priscila Yukari Sewo Sampaio,' Ricardo Aurélio Carvalho Sampaio,! Minoru Yamada,! Mihoko Ogita®
and Hidenori Arai’

!Department of Human Health Sciences, Kyoto University Graduate School of Medicine, and *Department of Health Science, Kyoto Koka
Women’s University, Kyoto, Japan

Aim: To investigate frailty in Japanese, Brazilian Japanese descendants and Brazilian older women.

Methods: The collected data included sociodemographic and health-related characteristics, and the frailty index
Kihon Checklist. We analyzed the differences between the mean scores of Kihon Checklist domains (using ANCOVA)
and the percentage of frail women (using x?-test). We carried out a binary logistic regression with Kihon Checklist
domains.

Results: A total of 211 participants (Japanese n = 84, Brazilian Japanese descendants n =355, Brazilian n = 72)
participated in this research. The Brazilian participants had the highest total Kihon Checklist scores (more frail),
whereas the Brazilian Japanese descendants had the lowest scores (P < 0.001). Furthermore, the Brazilian group had
more participants with oral dysfunction (P < 0.001), seclusion (P <0.001), cognitive impairment (P < 0.001) and
depression (P < 0.001). They were more likely to be frail (OR 5.97, 95% CI 2.69-13.3, P <0.001), to have oral
dysfunction (OR 3.18, 95% CI 1.47-6.85, P = 0.003), seclusion (OR 9.15, 95% CI 3.53-23.7, P < 0.001), cognitive
impairment (OR 3.87, 95% CI 1.93-7.75, P < 0.001) and depression (OR 6.63, 95% CI 2.74-16.0, P < 0.001) than the

Japanese group.

Conclusions: The older Brazilian women were likely to be more frail than the participants in other groups. More
than the environment itself, the lifestyle and sociodemographic conditions could affect the frailty of older Brazilian

women. Geriatr Gerontol Int 2014; ee: ee_se,

Keywords: cross-cultural study, frailty, Kihon Checklist, older women.

Introduction

Because the aging process is a worldwide trend, frailty
has become a global concern. In general, there are two
predominant approaches to define frailty: (i) frailty is
treated as a count of health impairments;"* and (ii) the
frailty phenotype is identified to detect people who find
themselves between the independent and the dependent
life stages.’

Several assessments have been developed to identify
frail older adults, such as the “Kihon Checklist” (KCL)
proposed by the Japanese Ministry of Health, Labor and
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Welfare that identifies vulnerable older adults as those
who have a higher risk of becoming dependent*’ based
on the needs of the Japanese long-term care insurance
(LTCI) system.® The KCL showed a good concurrent
validity against the Fried’s criteria for evaluating frailty,
in which the KCL had a sensitivity of 60% and a speci-
ficity of 86.4%.” Furthermore, another study verified
that the risk groups detected by the KCL were associ-
ated with lower ADL, lower subjective quality of life
scores and higher scores on the geriatric depression
scale.®

Despite the global concern on frailty, the features of
each country have not been adequately explored.
Therefore, it is intriguing to analyze such differences
from a cross-cultural perspective. In the present study,
we compared Japan and Brazil because of the different
ethnic and cultural backgrounds. Brazil is a Latin
American country with a miscegenated population. It is
the largest and the most populous country in South

doi: 10.1111/ggi. 12348 | 1
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America, and has become South America’s leading eco-
nomic power by exploiting vast natural resources and by
utilizing the large labor pool; where Japan is an Asian,
modern and industrialized country with a homogeneous
population. Despite the recent economic slowdown; it
still remains a major cconomic power.” The link
between both countries started when the Japanese
immigrated to Brazil in 1908, generating a community
of approximately 1.3 million people of Japanese descent
in Brazil.'* Thereon, many Japanese descendants have
experienced a different lifestyle in Brazil. Because of the
lack of evidence regarding frailty in Japanese immi-
grants, we hypothesized that the living environment and
culture play an important role in the aging process and
the development of frailty; thus, the present study aimed
to investigate frailty in native Japanese, Brazilian Japa-~
nese descendants and native Brazilian older adults.

Methods

This was a cross-sectional observational study.

Participants

The inclusion criteria were women living in the com-
munity, aged 60 years or older and able to respond to
the questionnaires. The participants who did not match
these criteria or those who did not want to participate in
the research procedures were excluded from the present
study.

The Japanese participants were recruited in the
western area of Japan through a local press advertise-
ment that requested community-dwelling older female
volunteers to collaborate in this research. The Brazilian
and Brazilian Japanese descendant participants were
recruited by municipal health units and by a recre-
ational club that promotes Japanese culture in the south
part of Brazil, chosen because of the large population of
Japanese subjects present in the region. Furthermore,
the total population (Japanese region with approxi-
mately 1500000 citizens and Brazilian region with
approximately 1 800 000 citizens) and the economic
pattern (based on industry and tourism) of both regions
were similar.''!?

The older women received oral and written explana-
tions about the research procedures. Participation in
this study was voluntary, and all participants signed an
informed consent form. We recruited the participants
from April to November 2012, and conducted data col-
lection from June to November 2012,

A total of 228 older women were recruited to partici-
pate in the present study; however, 17 participants were
excluded from the analysis (Brazilian n =7, Brazilian
Japanese Descendants n =4, Japanese n =6) because
of age lower than 60 years and poor responses in

2

questionnaires. The resulting 211 participants who met
the criteria for the study (Brazilian n =72, mean
age 69.0 % 6.41 years; Brazilian Japanese descendants
n =355, mean age 70.8 * 8.38 years; and Japanese n = 84;
mean age 73.2+4.21 years). The study protocol was
approved by the university ethical committee where it
was carried out (E-1575, E-1470).

Assessments

The participants answered a questionnaire regarding
sociodemographic information, such as age, living
arrangement, educational level and work status (worker,
volunteer, retired); health-related characteristics, such
as body mass index (BMI), use and number of medica-
tions, frequency of medical consultation in the past 6
months, hospitalization in the past year, self-rated
health, life satisfaction and the frailty index KCL. The
Japanese participants completed the original KCL
version in the Japanese language, and the Brazilian and
the Brazilian Japanese descendants completed the trans-
lated and validated KCL Brazilian Portuguese version.*

The KCL has 25 yes/no questions that are divided
into the following domains: instrumental activities of
daily living (IADL), physical strength, nutrition, eating,
socialization, memory and mood. In the present study,
we set the cut-off points based on our previous finding
that determined the KCL cut-offs regarding an elevated
risk for requiring L'TCI service in community-dwelling
older adults."* For the KCL total score (sum of the
scores of all questions: 1-25), we used the cut-off of >6
points; in question number 12 (nutrition domain), we
used the cut-off of BMI <20.5; and in the socialization
domain, we used the cut-off as having one negative
answer in question number 16 or question number 17
or more. To the best of our knowledge, there is no
published cut-off point for the IADL domain; therefore,
in the present study, we determined the cut-off point as
a score higher than two points. For the other domains,
the cut-off points remained the same, as scoring three
points or more in the physical domain represents the
clustering of physical inactivity; scoring two points in
the nutrition domain indicates malnutrition; scoring
two points or more in the oral domain suggests oral
dysfunction; one point or more in the memory domain
suggests cognitive impairment; and finally, scoring
two points or more in the mood domain indicates
depression.*

Statistical analysis

Regarding sociodemographic and health-related char-
acteristics, we analyzed the differences of age, BMI, and
number of medications among Brazilian, Brazilian Japa-
nese descendants and Japanese using one-way ANOVA
and the Tukey post-hoc test. For categorical variables,
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we used the y*-test. In the items that showed a signifi-
cant difference (P < 0.05), we dichotomized the items
and carried out a x* analysis separately for each category.
Additionally, we analyzed the differences of KCL
domains (mean scores) among the three groups using
ANCOVA adjusted by age.

We calculated the differences in the percentage of frail
older women among the groups using the x>-test. Fur-
thermore, we carried out a binary logistic regression
analysis adjusted by age with each KCL domain as a
dependent variable. The Japanese group was deter-
mined to be the reference group; for the total KCL score
and for each domain, the robust condition was coded as
0 and frailty was coded as 1. Statistical significance was
set at P < 0.05. All analyses were carried out using the
Statistical Package for the Social Sciences (version 21.0;
SPSS, IBM, Chicago, IL, USA).

Results

A total of 211 participants completed the research pro-
cedures (Brazilian n = 72; Brazilian Japanese descen-
dants 7 = 55; Japanese n = 84). The Japanese were the
oldest (mean age 73.2 + 4.21 years), whereas the Brazil-
ians were the youngest (mean age 69.0+ 6.41 years;
P <0.001). There were differences in living arrangement

(P=0.023), educational level (P<0.001) and work
activity (P < 0.001) among the three groups. More Bra-
zilian participants were living alone (P = 0.029), whereas
more Japanese women were living with a partner
(P = 0.015). Additionally, more than 50% of the Brazil-
ian participants had received education at the elemen-
tary school level (P <0.001), whereas the majority of
the Japanese participants had finished high school
(P <0.001), and the majority of the Brazilian Japanese
descendants had a university degree (P <0.001). In
terms of employment, a higher proportion of Brazilian
and Brazilian Japanese descendants were retired com-
pared with the Japanese women (P = 0.042), who were
more engaged in informal work (P < 0.001; Table 1).

Regarding the health-related characteristics among
the groups, there were differences in BMI (P < 0.001),
number of medications (P=0.028), frequency of
medical consultation (P < 0.001) and life satisfaction
(P < 0.001). The Brazilian participants had the highest
BMI (P < 0.001) and took the greatest number of medi-
cations (P = 0.028), whereas the Japanese participants
had the lowest BMI and took fewer medications. The
Japanese women consulted a doctor more frequently
(P < 0.001) and had a poorer life satisfaction (P < 0.001)
than the other groups (Table 2).

We compared frailty among the three groups using
the KCL (Japanese or Brazilian Portuguese version).

Table 1 Comparison of sociodemographic characteristics among Brazilian, Brazilian Japanese descendants and

older Japanese women

Variables Brazilian Brazilian Japanese Japanese P
descendants
(n=72) (n=355) (n=84)

Age (years) 69.0 £ 6.41% 70.8 £8.38 73.2+4.21% <0.001

Living arrangement 0.023
Alone 26.4 (19) 14.5 (8) 10.7 (9) 0.029
With partner 23.6 (17) 27.3 (15) 44.0 (37) 0.015
With child 25.0 (18) 27.3 (15) 17.9 (15) 0.369
With partner and child 15.3 (11) 23.6 (13) 13.1 (11) 0.246
Other 9.7 (7) 7.3 (4) 14.3 (12) 0.242

Educational level <0.001
Elementary school 68.1 (49) 27.5 (14) - <0.001
Junior high school 13.9 (10) 17.6 (9) 28.6 (24) 0.053
High school 9.7 (7) 15.7 (8) 56.0 (47) <0.001
Technical school - 2.0 (1) 7.1 (6) 0.035
University 6.9 (5) 33.3 (17) 8.3 (7) <0.001
Other 1.4 (1) 3.9 (2) - 0.208

Work activity <0.001
Formal work 6.2 (4) 13.7 (7) 1.4 (1) 0.016
Informal work 12.3 (8) 3.9 (2) 37.8 (28) <0.001
Volunteer 9.2 (6) 9.8 (5) 5.4 4) 0.551
Retirement 72.3 (47) 72.5 (37) 55.4 (41) 0.042

Values represent the mean + standard deviation and valid percentage (n); n = 211. Tukey’s post-hoc: TP < 0.001.
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Table 2 Comparison of health-related characteristics among Brazilian, Brazilian Japanese descendants and older

japanesc women

Variables Brazilian Brazilian Japanese Japanese P
descendants
(n=72) (n=255) (n=84)

BMI (kg/m?) 28.1 + 5,391 23.6 +2.50t 22.9 +2.84% <0.001

On medication 84.7 (61) 85.5 (47) 81.9 (68) 0.831

No. medications 2.9+2.18 2.7+2.4 2.1+1.58 0.028

Consultations in 6 months . <0.001
None 17.4 (12) 9.3 (5) 14.5 (12) 0.462
1-2 times 50.7 (35) 61.1 (33) 18.1 (15) <0.001
3~4 times 21.7 (15) 14.8 (8) 16.9 (14) 0.630
S5—6 times 8.7 (6) 13 (7) 32.5(27) <0.001
7 times or more 1.4 (1) 1.9 (1) 18.1 (15) <0.001

Hospitalization in 1 year 14.1 (10) 16.4 (9) 7.5 (6) 0.248

Self-rated health 0.467
Very good 11.1 (8) 20.0 (11) 17.1 (14)

Good 33.3 (24) 34.5 (19) 35.4(29)
Normal 34.7 (25) 32.7 (18) 40.2 (33)
Not so good 18.1 (13) 12.7 (7) 7.3 (6)
Bad 1.4 (1) - -

Life satisfaction <0.001
Very satisfied 43.1 (31) 47.3 (26) 21.7 (18) 0.002
Satisfied 41.7 (30) 52.7 (29) 43.4 (36) 0:405
Normal 9.7 (7) - 30.1 (25) <0.001
A bit unsatisfied 5.6 (4) - 3.6 (3) 0.220
Unsatisfied - - 1.2 (1) 0.468

Values represent the mean + standard deviation and valid percentage (n); # = 211. Tukey’s post-hoc: 7P < 0.001; 5P = 0.027.

Table 3 Comparison of Kihon Checklist scores by analysis of covariance adjusted by age among Brazilian,

Brazilian Japanese descendants and Japanese women

Variables Brazilian Brazilian Japanese Japanese P
(n=72) descendants (7 = SS) (n = 84)

Total KCL score 6.22+3.83 3.22+2.75 3.43+£2.72 <0.001
IADL domain 0.58 +0.84 0.29+0.57 0.18+0.50 <0.001
Physical strength domain 1.58+£1.15 1.11+£1.18 1.38£1.24 0.047
Nutrition domain 0.35+0.48 0.23+0.47 0.40 £ 0.60 0.252
Eating domain 1.07£0.98 0.51£0.77 0.67 £0.90 0.001
Socialization domain 0.39+0.52 0.18+£0.39 0.01+0.28 <0.001
Memory domain 0.88 £ 0.84 0.51£0.72 0.36 £0.61 <0.001
Mood domain 1.42 +£1.62 0.40+£0.78 0.52+0.93 <0.001

Values represent the mean * standard deviation; # = 211. IADL, instrumental activities of daily living; KCL, Kihon Checklist.

The Brazilian participants had the highest total KCL
scores (more frail), whereas the Brazilian Japanese
descendants had the lowest scores (P < 0.001). Addi-
tionally, when we compared each domain adjusted by
age, the Brazilian participants showed the poorest
condition in IADL (P <0.001), physical (P =0.047),
oral (P=0.001), socialization (P <0.001), cognitive
(P < 0.001) and mood (P < 0.001) domains (Table 3).

4 |

Reviewing the results that identified frailty using our

determined cut-off points, we observed that the Brazil-
ian group had the higher prevalence of frail women
according to their total KCL score (P < 0.001) compared
with the other groups. Furthermore, this group also had
more participants with oral dysfunction (P < 0.001),
seclusion (P < 0.001), cognitive impairment (P < 0.001)
and depression (P < 0.001). There were no significant
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Table 4 Logistic regression analysis of frail condition among Japanese, Brazilian Japanese descendants and
Brazilian participants using Kihon Checklist scores as dependent variables and nationality as covariate — adjusted

by age
Frailty % (n) P OR (95% CI) P

Total KCL score (cut-off >6 points) <0.001

Japanese (reference for OR) 16.7 (14) 1

Brazilian Japanese descendants 10.9 (6) 0.65 (0.23-1.84) 0.417

Brazilian 45.8 (33) 5.97 (2.69-13.3) <0.001
IADL domain (cut-off >2 points) 0.194

Japanese (reference for OR) 1.2 (1) 1

Brazilian Japanese descendants 0 - -

Brazilian 4.2 (3) 5.15 (0.51-52.2) 0.165
Physical strength domain 0.242

Japanese (reference for OR) 21.4 (18) 1

Brazilian Japanese descendants - 10.9 (6) 0.44 (0.16-1.22) 0.114

Brazilian 20.8 (15) 0.95 (0.42-2.13) 0.892
Nutrition domain (cut-off BMI<20.5) 0.090

Japanese (reference for OR) 6 (S5) 1

Brazilian Japanese descendants 1.9 (1) 0.22 (0.018-2.57) 0.226

Brazilian 0 -
Eating domain <0.001

Japanese (reference for OR) 19 (16) 1

Brazilian Japanese descendants 9.1 (5) 0.45 (0.15-1.33) 0.148

Brazilian 37.5 (27) 3.18 (1.47-6.85) 0.003
Socialization Domain (cut-off >1 point) <0.001

Japanese (reference for OR) 8.3 (7) 1

Brazilian Japanese descendants 18.2 (10) 2.70 (0.95-7.73) 0.063

Brazilian 37.5 (27) 9.15 (3.53-23.7) <0.001
Memory domain <0.001

Japanese (reference for OR) 29.8 (25) 1

Brazilian Japanese descendants 38.2 (21) 1.49 (0.72-3.08) 0.279

Brazilian 61.1 (44) 3.87 (1.93-7.75) <0.001
Mood domain <0.001

Japanese (reference for OR) 10.7 (9)

Brazilian Japanese descendants 9.1(5) 0.89 (0.28-2.83) 0.844

Brazilian 38.9 (28) 6.63 (2.74-16.0) <0.001

Values represent percentage (n) and OR (95% CI); n = 211. BMI, body mass index; IADL, instrumental activities of daily living;

KCL, Kihon Checklist.

differences regarding IADL performance, and physical
and nutritional conditions among the groups (Table 4).

The results of the logistic regression confirmed that
older Brazilian women were more inclined to be frail
than Japanese women. The Brazilian participants were
fivefold more likely to be frail (OR §.97, 95% CI 2.69-
13.3, P<0.001), threefold more likely to have oral
dysfunction (OR 3.18, 95% CI 1.47-6.85, P =0.003),
ninefold more likely to have seclusion (OR 9.15, 95% CI
3.53-23.7, P<0.001), threefold more likely to have
cognitive impairment (OR 3.87, 95% CI 1.93-7.75,
P <0.001) and sixfold more likely to have depression
(OR 6.63, 95% CI 2.74-16.0, P < 0.001) than the older
Japanese women. However, no difference was found

© 2014 Japan Geriatrics Society

between the Japanese and Brazilian Japanese descen-
dants. No difference was found in terms of IADL, physi-
cal or nutritional domains among the groups (Table 4).

Discussion

In the present study, we observed a higher prevalence of
frail participants in the Brazilian group (P < 0.001); and
that older Brazilian women were more inclined to
be frail than Japanese women (OR 5.97, 95% CI 2.87-
13.3, P<0.001). To the best of our knowledge, the
present study is the first that compares frailty among
Brazilian, Brazilian with Japanese genetic background
and older Japanese women. To substantiate our



