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made available through newspapers. The 185 people with ~ 5.8% t0 5.5%), IGT (from 5.4% to 5.3%), and NGT (from
DM or IGT were individually contacted, lifestyle changesof ~ 5.3% 03 .2%). The rate of people with decreases in HbAlc
dieting and exercise were recommended, and their family  of more than 0.4% was significantly higher in those with
doctors were informed of the results of their OGTT. One DM (43.3%) than IGT (18.8%) or NGT (8.1%). FBS also
year later, in 2007, 206 people (37 with DM, 20 withIGT,  significantly decreased 1 year later in subjects with DM
and 79 with NGT) participated in a follow-up survey. Be- (from 118.7 to 110.1mg/dL) and IGT {from 103.1 to
cause 10 people with DM or IGT had started taking med-  100.0 mg/dL) butnot with NGT (from 96.0 to 95.4 mg/dL).
ication for DM, 196 subjects were analyzed for the effects ~ The rate of people with decreases of FBS of more than
of the intervention-caused lifestyle changes without medi-  10mg/dL was significantly higher in those with DM
cation. Factors related to glucose intolerance, such asbody  (40.0%) than IGT (20.7%) or NGT (3.8%). Fasting insu-
weight, hemoglobin Alc (HbA1lc), fasting blood sugar lin and HOMA-R were significantly lower 1 year later but
(FBS), fasting insulin, and homeostasis model assessment  only in subjects with DM (from 7.0 to 5.5 pU/mL for in-
ratio (HOMA-R), were compared between the subjects’  sulm, from 2.1 to 1.5 for HOMA-R). The percentage of
OGTTs in 2006 and in 2007. The rate of people with im-  people with decreases of HOMA-R of more than 0.5 was
provement for each factor was compared in those with DM, significantly higher in those with DM (43.3%) than IGT
IGT, and NGT. Body weight was analyzed using the same  (15.0%) or NGT (19.2%) (Table 1).

machine (Ueda Avancer Corporation U-we'll2, Tokyo, The study revealed improvements after 1 year in glucose
Japan), and the same company (BML Inc., Saitama, Japan) intolerance as a result of health educaton for lifestyle
analyzed blood chemistry in 2006 and 2007. changes combined with OGTT in community-dwelling el-

Tt was revealed that, by 2007, 72.0% of subjects with  derly Japanese people not taking antidiaberic medication. In
DM and 71.8% with 1GT were dieting and 76.9% and  subjects with DM, all factors related to glucose intolerance
66.0%, respectively, of them had been exercising after the  (body weight, HbAlc, FBS, fasting insulin, and HOMA-R)
recommendations in the 2006 intervention. Body weight  improved. In IGT, body weight, HbAlc, and FBS improved.
had significantly decreased from that in 2006 in all subjects ~ Even in NGT, body weight and HbAle improved. Lifestyle
with DM (from 56.7 to 54.4kg), IGT (from 55.9 to  changes were a simple and effecuve way to improve non-
54.4kg), and NGT (from 53.8 to 53.1kg) (Table 1). The  severe cases of DM or IGT, and prevention of their com-
rate of people with decreases in body weight of more than  plications may be expected. OGTT was effective for the
3kgwas 33.3% in DM, 20.9% in IGT, and 15.2% in NGT, detection of preventable carly DM or 1GT2 A community
but there were no significant differences between them.  netwark system for long-term follow-up and education of
HbAlc significantly decreased one year later in DM (from  people with glucose intolerance is needed in Japan and other

Table 1. Effect of Nonpharmaceutical Intervention Through Lifestyle Changes on Glucose Intolerance in Community-
Dwelling Elderly People in Japan

s DM IGT NGT
Factors Related to Glucose Intolerance (n=30) {n=287) (n=79)

Body weight, kg

2006, mean % SO 56.7 £ 9.4 55.8 £ 10.0 538+ B8

2007, mean =+ SD 54,4 + 95 54.4 + 100 531+ BT

Decrease of >3kg, % 333 208 15.2
Hemoglobin Alc level, %

2006, mean + S0 58405 54403 53+02

2007, mean = S0 55 £ 0.3*** 5303 5.2+ 02"

Decrease of >0.4%, %' 433 18.8 8.1
Fasting blood sugar, mg/dL

2006, mean £ SD 118.7 £ 20.8 103.1 = 10,0 86,0 = 6.5

2007, mean =+ SD 1101 £ 17.2** 100.0 & B.4™ 854 + 6.9

Decrease of > 10mg/dL, %’ 40.0 207 38
Insulin, p/ml

2008, mean + SD 704 4.0 52+28 45+ 31

2007, mean £ SD 5.5+ 3.4% 50+32 46+ 26

Decrease of =0.5wmlL, % 63.3 45.0 297
Homeostasis model assessment ratio HOMA-R)

2006, mean + SD 21412 14407 11+£07

2007, mean + SD 1.5+ 08" 1.2+ 08 11+08

Decrease of >0.5, %' 433 15.0 19.2

P<*.05, **.01, ***.001. Factors were compared berween 2006 and 2007 (paired Student Btest).

p< *.01, 7.001. Rates of people with improvement Were COME d berween diabetzs mellitus (DM), impaired glucose wlerance (IGT), and normal glucose
tolerance (NGT) (chi-square test).

SD = standard deviation.
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countries, because the numbers of poor people with DM are
Increasing, especially in developing countries, and treatment
by medication is not always readily available. >~
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INTELLIGENCE AND CAROTID ATHEROSCLEROSIS
IN OLDER PEOPLE: CROSS-SECTIONAL STUDY

To the Editor: Children who ‘score higher on tests of intel-
ligence have a lower subsequent nisk of coronary heart dis-

ease.m One explanation may lie in observations linking higher
intelligence in childhood with healthier behaviors and lower
levels of some cardiovascular risk factors in adulthood. 35
Such individuals may be less susceptible to atherosclerosis.

Intelligence. differences measured in childhood tend to
remain stable into old age.¢ Crystallized intelligence is often
assessed using vocabulary-based rests and shows little de-
terioration with aging. Fluid intelligence, often assessed us-
ing time-limited reasoning tests, ages like many physical
abilities. At older ages, cognitive performance reflects not
just peak ability earlier in life, but also the cumulative effects
of disease processes. However, crystallized intelligence, be-
ing relatively resistant to the influences of age-related pa-
thologies, provides an indicator of peak prior intelligence
that is strongly correlated with intelligence in childhood.”
The relationship between crystallized and fluid intelligence
and carotid atherosclerosis in older people was investigated,

The participants were 466 men and women aged 66
to 75 from Sheffield, United Kingdom. The North Sheffield
Research Ethics Committee approved the study. Fluid in-
telligence was assessed using the Alice Heim 4 test, Part 1
(AH4), which consists of 65 reasoning items of increasing
difficulty.® Crystallized intelligence was assessed using the
Mill Hill vocabulary scale’s synon subtest, which as-
sesses knowledge of word meaning.? It consists of 33 words
of increasing difficulty. Participants underwent a color duplex
ultrasonographic examination of the carotid arteries with an
HDI3000 high-resolution, real-time scanner {Advanced
Technology Laboratories, Bothell, WA). The ultrasonograp-
her examined the carotid arteries and the bifurcation and
estimated the maximum of stenosis. Intima-media
d:idcmss(lhdﬂofthe&:waﬂwasmmumddmetimcsin
the common carotid artery and twice in the internal carotid
artery on both sides and a mean value calculated, Linear
regression was used to examine the relationship berween
cognitive test scores and IMT, and logistic regression was
used to examine the relationship between cognitive test
scores and having carotid stenosis greater than 30%.

Men who scored higher on the Mill Hill test of
crystallized intelligence had less carotid atherosclerosis as
measured according to IMT and degree of stenosis
(Table 1). For a standard deviation increase in Mill Hill
score, IMT decreased 2.26 pm (95% confidence interval
(CI) =0.36-4.17) and the odds ratio for having carord
stenosis greater than 30% was 0.72 (95% Cl = 0.56-0.93).
Separate adjustment for education, vitamin C concentra-
tion, and cardiovascular risk factors attenuated the rela-
tionship between Mill Hill score and IMT., Adjustmient only
slightly affected the relationship berween Mill Hill score and
carotid stenosis, Relationships between scores on the AH4
test of fluid intelligence and markers of carotid atheroscle-
rosis in men were in a similar direction’ but considerably
weaker and nonsignificant (data not shown). In women,
there were no significant associations with either test.

No previous study has examined the relationship be.-
tween crystallized intelligence and carotid atherosclerosis,
Because the effects of aging and disease affect this area of
cognitive function little, if ar all,” scores on tests such as the
Mill Hill provide an estimate of peak prior intelligence in
older people. The findings of the current study suggest that
higher premorbid intelligence may protect men against
atherogenesis. Associations were not found between fluid
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COMMUNITY-DWELLING ELDERLY FALLERS IN
JAPAN ARE OLDER, MORE DISABLED, AND MORE
DEPRESSED THAN NONFALLERS

To the Editor: We read with_interest the article published
by Somadder et al.? The authors document a correlation
between depressive symptoms and self-reported numbers of
falls in older subjects artending a day hospiral in the United
Kingdom. They reported that there were no significant
differences in age, comorbidities, or performance on activ-
ities of daily living (ADLs) between fallers and infrequent
fallers in their small population. We reexamined this impor-
tanr issue in community-dwelling elderly people in Japan and
found findings different from those of Somadder et al.

The study population consisted of 1,261 people aged
65 and older (men 529, women 732, mean age 75.4 £ 7.2)
living in T town, Kochi Prefecture, Japan. Fallers were
screened using self-reported questionnaires, along with ad-
ditional tests of ADLs and subjective guality of life (QOL)
for community-dwelling older people in 2006. The question
“Do you have any history of a fall within the past year?”
was used for detecting fallers. Subjects who answered yes to
the question were considered to be fallers. For the assess-
ment of basic ADLs, the scores for seven items (walking,
ascending and descending stairs, feeding, dressing, using the
toilet, barhing, and grooming) were summed using a rating

scale from 0 (completely dependent) to 3 (completely inde-
pendent) to obtain a basic ADL score (0-21). For advanced
ADLs, the Tokyo Metropolitan Institute of Gerontology
index of competence rating scale of 0 to 13 was used.* This
scale includes instrumental self-maintenance (0-5), intel-
lectual activity (0—4), and social role (0—4). Five indicators
of QOL (sense of subjective health, relanionship with fam-
ily, relationship with friends, financial satisfaction, and
subjective happiness) were rated on a 100-mm visual an-
alogue scale (worst QOL on the left end of the scale, bestto
the right).>* The 15-item Geriatric Depression Scale (GDS-
15)* was used for the assessment of depression; a score of 10
or more was considered to indicate depression. A fall risk
index®7 with a score ranging from 0 (low risk of fall) to 21
(high risk of fall) was added to those and used for the
assessment of risk of falls. Statview version 5.0 (SAS Insti-
tute, Inc., Cary, NC) was used for calculating chi-square
tests for caregorical variables, unpaired r-test for continu-
ous variables, and Spearman correlation (r,) between num-
ber of falls and GDS-15 and between fall risk index and
GDS-15.

The proportion of fallers was 31.6% in this population.
Fallers were significantly older (76.9 vs 74.7) and had sig-
nificantly lower scores for each item of the ADLs and QOLs
than nonfallers, even after the adjustment for age (Table 1).
The proportion of subjects with depression was significantly

Table 1. Comparison of Activities of Daily Living (ADLs), 15-Item Geriatric Depression Scale (GDS-15) and Quality of

Life (QOL) Scores of Fallers and Nonfallers

Fallers Nonftallers
Characteristic n =399 (31.6%) n = 862 (68.4%) PValue
438, mmean £ 8D . -3 TSN PREBa R (X 4 KRS Oy (X R T A
Male, % 402
BASIC ADLS SG0re; MeaN & S 1 il o s i RO A e Ve
Tokyo Metropalitan Institute of Gerontology Index of 93 +38
competence (range 0-13), mean + SD

Seff-maintenance (range 05}, fiean £ 80,520 il
Intellectual activity (range 0-4), mean + SD

S0 ol [angs 0-4)medn . 0. 75 L ST L T R S R TR

GDS-15 score

(EMBan 8D T e N R TR SR A T A T ARSI AT
=10, % 26,8 1.6

Fall ik Indei (rarige 0-21), fean % §0, " U AT B TTWABI AL BN 70 L3

QOL score, mean =+ SD
Sensé of subjective health 477 £218 56.7 % 208 <001
Relationship with family 2317 76.9 + 20.3 <.001

_ Relationship with friends 69.5 + 231 743+ 207 <.001
Financial satisfaction 438 4 249 51,2+ 238 <.001
Subjective happiness 548 £ 220 620+ 215 <,001

Unpaired Frest for continuous variables, chi square test for categoncal vanables.
Variables were adjusted for age when they were significantly correlated with age.
SD = standard devianion.

JAGS 56:1570-1587, 2008
© 2008, Copynight the Authars
Journal compilation @ 2008, The American Geriatrics Society
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higher in fallers (26.8% vs 11.6%, P <.001). Although only
59.6% of the fallers answered the numbers of falls, there
was weak but significant correlation between number of
falls and GDS-13 scores in those who had fallen (r,=0.17,
P =.002). The mean fall risk index score was significantly
higher in fallers than nonfallers, and there was significant
correlation berween fall risk index and GDS-15 (r,=0.53,
P< .001) in fallers.

We confirmed the higher prevalence of depression in
fallers than nonfallers, and there was a significant correla-
tion berween the number of falls and GDS-15, as Somadder
et al. reported. However, unlike with the findings of So-
madder et al., community-dwelling elderly fallers in Japan
were significantly older and had lower quantitative ADL
and QOL scores, as well as higher GDS-15 scores than
nonfallers, even after adjustment for age.
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SUBJECTIVE SLEEP DISTURBANCES WERE CLOSELY
ASSOCIATED WITH COMPREHENSIVE GERIATRIC

FUNCTIONS IN DOSE-RESPONSIVE MANNER IN THE
COMMUNITY-DWELLING ELDERLY PEOPLE IN JAPAN

To the Editor: Sleep disturbance and insomnia increase
greatly with age. Because of its multifactorial origins, slecp
disturbance should be regarded as a geriatric syndrome
and a comprehensive geriatric assessment should be
performed for its improvement.'* The association between
sleep satisfaction and activities of daily living (ADLs),
depression, and qualities of life (QOL) was assessed in
community-dwelling elderly people in Japan. Elderly people
with poor and moderate sleep satisfaction had lower
comprehensive gedatric function (CGF) scores than those
with good sleep satisfaction.

The study population consisted of 1,432 subjects aged
65 and older (male:female 594:838, mean age'75.6 +£7.2)
living in a rural Japanese town, Tosa, in Kochi prefecture.
Sleep satisfaction was assessed using a self-reported ques-
tionnaire, and subjects were classified into three classes
using a sleep satisfaction scale; each subject was asked, “Do
you sleep well?” Possible answers were good, moderate, and
poor. Seven basic ADL items (walking, ascending and de-
scending stairs, feeding, dressing, using the toilet, bathing,
grooming) were assessed, each on a 4-level scale, with
3 = completely independent, 2 = needs some help, 1= needs
much help, and 0 = completely dependent. Scores for each
item were summed to generate a toral basic ADL score
ranging from 0 to 21.> Higher-level daily activities were
assessed using the Tokyo Metropolitan Institute of
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from the final analysis. Participants were categorized as
having received house calls based on their response to
the following question: “In the last month how many
times did you see a doctor in your home?” Participants
who responded that they had at least one house call were
labeled “House Call Group” and those with none were
labeled “No House Call Group.” The groups were com-
pared on preselected demographic, functional, medical,
and social measures. Descriptive statistics and Wilcoxon
rank sum and chi-square tests were used. Statistical analysis
was performed using SAS 9.1.3 (SAS Institute, Inc., Cary,
NC).

RESULTS
The Table describes the two groups.

DISCUSSION

In a cross-section of community-dwelling older adults with
disabilities, house call recipients were older and more likely
not to be white; to live in large cities, to be Medicaid recipients,
and to have more activity limitations than those who had not
received house calls. This analysis has several limitations in-
cluding its cross-sectional design, unadjusted comparisons,
unweighted comparisons, and a probable underreporting of
the prevalence of house calls because of the 1-month recall
window. In spite of these limitations, the most significant gen-
eral finding is unaffected; house calls are targeted to the most
vulnerable elderly people. As healthcare organizatons and
policymakers consider how to address the healthcare needs of
an aging population, they should recognize that house calls
may be an important safety net service that helps highly vul-
nerable older adults remain in the community.
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IMPROVEMENT IN OBESITY AND GLUCOSE
TOLERANCE IN ELDERLY PEOPLE AFTER
LIFESTYLE CHANGES 1 YEAR AFTER AN ORAL
GLUCOSE TOLERANCE TEST IN A RURAL AREA IN
LAO PEOPLE'S DEMOCRATIC REPUBLIC

To the Editor: A high prevalence of diabetes mellitus (DM)
and impaired glucose tolerance (IGT) was reported in a
previous study in community-dwelling elderly people in
a rural area of Lao People’s Democratic Republic (PDR), a
developing Southeast Asian country.! Prevention of DM
has become an urgent issue, especially in developing
countries, because the rate of increase of DM is much fast-
er in developing countries than in developed ones.** This
study examined the effect of a lifestyle change intervention
on glucose tolerance detected using a 75-g oral glucose
tolerance test (OGTT) in community-dwelling elderly
Laonans. '

In 2005, OGTTs were conducted in 209 Laotians aged
60 and older to detect DM or IGT. The subjects lived in
rural villages in the Lahanam and Paxon zones in Songkhon
District in Savannakhet Province in Lao PDR.! None had
ever been diagnosed with or treated for DM or IGT. Using
the criteria of the World Health Organization, DM, IGT,
and normal glucose tolerance (NGT) were determined
based on OGTT. Seventy-two subjects were found to have
DM, 45 IGT, and 92 NGT.! All 209 participants were in-
dividually informed of the significance of the OGTT in de-
tecting early DM or IGT and of its prevention. The 117
subjects with DM or IGT were individually contacted, and
changes in diet and exercise were recommended. One year
later, im 2006, 73 subjects (25 with DM, 16 with IGT, and
32 with NGT)) participated in a follow-up survey. Because
seven subjects with DM or IGT had started taking medi-
cation for DM, 66 subjects were analyzed for the effects of
the lifestyle-change intervention without medication. Body
weight, height, fasting blood sugar (FBS), and fasting insu-
lin were examined in the subjects in 2005 and in 2006, Body
mass index (BMI) was calculated, and the prevalence of
obese subjects (BMI > 25) was compared between 2005
and 2006. A homeostasis model assessment rario (HOMA-
R) was calculated, and the prevalence of subjects with glu-
cose intolerance (HOMA-R > 2.5) was also compared.
Body weight was analyzed using the same scale (Tanita Inc.,
Tokyo, Japan), and the same company analyzed blood
chemisuy (BML Inc., Saitama, Japan) in 2005 and 2006.

It was revealed in interviews that most of the subjects
with DM and IGT were dieting or exercising in 2006 after
the lifestyle change recommendations in 2005. As a resulr,
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Table 1. Improvement of Obesity and Glucose Tolerance
After Lifestyle Changes After Oral Glucose Tolerance Test

Homeostasis

Model
Body Mass Assessment
Index > 25 Ratia > 2.5

2005 2008 2005 2008

Glucose Tolerance N %

Diabetes mellitus 19 211 53" 474 213"
Impaired glucose tolerance 15 26.7 13.3* 333 133
Normal glucoss tolerance 32 18.8 1254 63 219

P< *.05; **.001.
The rates of obesity and glucoss intolerance were compared between in 2005
and 2006 in each glucose wlerance group (chi-square test).

body weight in 2006 had significantly decreased from 2005
in all subjects with DM (from $3.1 to 49.8kgj, IGT (from
51.5 to 49.0 kg), and NGT (from 50.3 to 48.5 kg) (P<.01,
<.05, <.001, respectively; paired Student t-test). The
percentage of subjects with obesity (BMI > 25) had signifi-
cantly decreased in all subjects with DM (from 21.1% to
5.3%), 1GT (from 26.7% to 13.3%), and even with NGT
(from 18.8% t0 12.5%) (P<.05, <.05, <.001, respective-
ly; chi-square (x2) test) (Table 1).

The average FBS decreased in the subjects with DM
(from 133.4 to 127.8mg/dL) and IGT (from 99.0 to
94.1mg/dL) and increased in those with NGT (from 88.9
to 96.5 mg/dL), but the differences were not statistically
significant. The rate of subjects with decreases in FBS of
more than 15 mg/dL after 1 year was significantly higher
in those with DM (42,1%) than IGT (20.0%) or NGT
{9.3%) (32 test, P<.05).

The percentage of subjects with glucose intolerance
(HOMA-R > 2.5) had significantly decreased in subjects
with DM (from 47.4% to 21.1%) (2 test, P <.05). The
percentage with glucose intolerance decreased in subjects
with IGT (from 33.3% to 13.3%) and increased in those
with NGT (from 6.3% to 21.9%), but the differences were
not statistically significant (Table 1).

The study revealed improvements after 1 year in glucose
tolerance as a result of health education for lifestyle changes
combined with OGTT in community-dwelling elderly Lao-
tians not taking antidiabetic medication, as in previous re-
ports in Japan.*” In subjects with DM, obesity and glucose
tolerance significantly improved. In subjects with IGT, obe-
sity significantly improved and the rate of glucose intoler-
ance decreased, but the difference failed to reach a
statistical significance because of the small sample size.
Even in subjects with NGT, obesity significantly decreased,

Prevention of DM using lifestyle changes combined
with OGTT screening may be effective, especially for peo-
ple in developing countries, where the number of poor peo-
ple with DM is increasing and medication is not always
readily available.®
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Background: Hypertension, hyperlipidemia, impaired glucose tolerance and smoking
have been known to be risk factors for atherosclerosis. Recently, it was shown that
hyperhomocysteinemia is also a risk factor for cerebral vascular disease and atherosclero-
sis. However, it is unknown if these are also risk factors in the oldest elderly population
aged 80 years or older. We carried out a cross-sectional analysis to determine the associ-
ated factors with carotid atherosclerosis in the oldest elderly living in the community.

Methods: Subjects consisted of 136 oldest elderly aged 80 years or older living in the
community. Blood pressure, orthostatic change of blood pressure, blood chemical param-
eters, height and bodyweight, lifestyle and medical history were examined. The thickness
was measured of the total carotid artery intima-media complex (IMT) by carotid artery
ultrasonography and used the maximum thickness (max IMT) for analysis.

Results: The factors that correlated with max IMT were age and low y-glutamyl
transpeptidase in males, and serum homocysteine levels in females. The subjects were
divided into two groups: those with a max [IMT of less than 1.0 mm and those with that of
1.0 mim or more. Factors associated with max IMT were age and abstinence from alcohol
in males, and orthostatic blood pressure change in fernales. Factors significantly associated
with higher carotid artery IMT were aging in males and orthostatic blood pressure change
in females.

Conclusion: The factors associated with: carotid artery IMT as an indicator of carotid
atherosclerosis in communiry-dwelling oldest elderly aged 80 years or older were sex,
aging, orthostatic blood pressure change and no alcohol intake. There were differences in
risk factors for carotid atherosclerosis between the male and female population.

Keywords: carotid artery, Kahoku town in Kochi, oldest elderly, orthostatic blood
pressure change, ultrasonic tomography.
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Factors associated with atherosclerosis

introduction

yging, hypertension, hyperlipidemia, impaired glucose
olerance, hyperhomocysteinemia, obesity and smok-
ng have been pointed out as risk factors for
stherosclerosis.'® However, as most of the subjects in
hese studies were middle-aged or younger elderly, it
-emains unclear whether they are also the risk factors
for atherosclerosis in oldest elderly aged 80 years or
>ider. For example, although hypertension is generally
enown 1o be one of the risk factors for atherosclerosis in
the middle-aged population, there is a study that points
out the possibility that mortality rate rather rises in the
elderly with hypotension.* In addition, though hyper-
lipidemia is one of the risk factors for ischemic heart
disease and known to promote atherosclerosis, a longi-
tudinal study in Japan showed that cognitive functions
decline more rapidly in the elderly aged 75 years or older
with lower serum cholesterol levels than those with
higher serum cholesterol levels.”

In this study, we examined atherosclerosis of the
carotid artery by ultrasonic tomography in the oldest
elderly aged 80 years or older living in Kahoku, Kochi in
Japan. The factors related to atherosclerosis of the
elderly were analyzed using multiple regression analysis.

Carotid artery ultrasonic tomographic examination is
a simple and noninvasive method. It is known that an
increase of the intima-media complex in the carotid
artery is one of the indicators of atherosclerosis in the
early stages of the disease,! Investigations in middle-
aged subjects showed that an increase-of the intima-
media complex, evaluated by carotid artery ultrasonic
tomography, was related to the onset of cerebral vascu-
lar diseases and atherosclerotic heart diseases.*®

On the other hand, it is still unclear if the factors
associated with subjects aged 80 years or older may be
applied to those of middle-aged ones. Thus, in this
cross-sectional study, we investigated carotid athero-
sclerosis in the oldest elderly living in the community by
ultrasonic tomography. We assessed carotid atheroscle-
rosis using the thickness of the carotid artery intima-
media complex and associated factors such as lifestyle,
blood pressure, and blood chemical analysis including
serum homocysteine levels.

Methods

The study population consisted of 136 community-
dwelling oldest elderly people (male : female, 53:83;
mean age, 84 years old) aged 80 years or older living
in Kahoku in Kochi Prefecture in 1998. Kahoku town
had a population of 5810 with 603 people of 80 years
or more. There were 489 eligible people that were
informed and 136 people agreed to join the study and
underwent a comprehensive check-up of geriatric func-

© 2008 Japan Geriatrics Society

tion in the community health center (27.8% of eligible
subjects) as part of the Kahoku Longitudinal Aging
Study.’* Informed consent was obtained from these
people. Physical examination, blood pressure measure-
ment, blood chemistry analysis, an electrocardiogram,
evaluation of cognitive and neurobehavioral functions
and ultrssonography (SSA-340 A; Toshiba, Nasu,
Japan) for carotid atherosclerosis were carried out. Two
blood pressure measurements were carried out using an
automatic sphygmomanometer (HEM 755C; Omron,
Tokyo, Japan) while the subject was ina sitting, supine
and then standing position, in this particular order, to
examine the presence of orthostatic blood pressure
change. The second measurement of blood pressure in
the sitting position was used to define the high bloed
pressure group. The subjects were defined as having
high blood pressure if their levels were 160 mmHg or
more in the systolic phase, or 95 mmHg or more in the
diastolic phase, or if they took antihypertensive drugs.
Orthostatic change of blood pressure was defined as a
systolic blood pressure (SBP) decline or increase of
20 mmHg or more after standing up from the supine
position.

Blood chemical examination comprised assessment
of total cholesterol, high-density lipoprotein (HDL)
cholesterol, blood glucose, hemoglobin concentration,
aspartate aminotransferase (AST), alanine aminotrans-
ferase (ALT), ¥yglutamyl transpeptidase (y-GTP),
urea nitrogen, creatinine, total protein, albumin and
homocysteine levels in non-fasting conditions. HbAlc
was assessed when the blood glucose level was more
than 110 mg/dL. The impaired glucose tolerance
group was defined as having 2 blood glucose value
of 200 mg/dL or more or HbAlc over 6.5%, or with a
medical history of diabetes mellitus. Age, blood pressure
values and blood chemical results were analyzed for an
association with atherosclerosis evaluated by carotid
artery ultrasonic tomography. In addition, body mass
index (BMI), current smoking habits or alcohol con-
sumption, medical history of cerebral infarction and
ischemic heart disease were also analyzed.

Thickness of the intima-media complex was used as
an indicator of carotid atherosclerosis. The thickness of
the carotid artery intima-media complex, 1-cm proximal
to the common carotid artery bulb in the long axial
direction, was measured. The detection limit was
0.1 mm. Three different longitudinal views (anterior
oblique, lateral, and posterior oblique) and transverse
views of both carotid arteries were obtained. From the
views, the thickness was measured from three directions
bilaterally and a maximum of six measurements Were
used™,

Continuous variables are shown &s mean (standard
error). The SAS program was used to analyze the data,
subdivided into male and female (SAS Institute, Cary,
NC, USA). For comparison of categorical variables,
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y? calibration was used. For comparison of means, the
general linear model was used. For multivariate analysis,
the logistic regression analysis was used. A P-value of
<0.05 was considered to be statistically significant.

Results

Table 1 shows the average of each variable according to
the male and female categories. The mean age of the
males was significantly higher than that of the females.
The mean SBEP in females was significantly higher than
that in males, and there was no significant difference
between the mean diastolic blood pressure (DBP)
between both sexes. There was also no significant differ-
ence in the orthostatically changed blood pressure
between both sexes. Both serum total cholesterol and
HDL cholesterol levels were significantly higher in
femnales than in males. AST, ALT, v-GTP, creatinine and
hemoglobin concentrations were significantly higher in
males than in females. Of particular note is that y-GTP
was remarkably higher in males than in females, perhaps
due to alcohol consumption. Serum homocysteine
levels were significantly higher in males than in females.
There were no significant differences in serum blood
urea nitrogen (BUN), total protein, albumin, and BMI
between both sexes. The average maximum thickness of
the carotid artery intima-media complex (max IMT) was
significantly higher in males than in females.

With a mean thickness plus standard deviation of
1.0 mm, subjects were classified into two groups
according to their max IMT value: (i) increased IMT
group with an IMT of 1.0 mm or more; and (i) non-
increased IMT group with an IMT of less than 1.0 mm.
Table 2 shows the comparison of max IMT between
the two IMT groups by sex difference. The mean age of
the non-increased IMT group was significantly younger
than that of the other group in males. There was no
significant difference in mean age between the females
in both the groups. There were no significant differ-
ences in SBP, DBP, orthostatic change of blood pres-
sure, BMI and blood parameters between both the IMT
groups for both sexes. However, in females, homocys-
teine levels were significantly higher in the increased
IMT group than in the non-increased IMT group after
the adjustment for the effect of age.

Table 3 shows the comparison of medical history and
background factors between the increased IMT group
and the non-increased IMT group according to gender
difference. The rate of male subjects who were drinking
alcohol every day was significantly higher in the non-
increased IMT group than in the other group. The rate
of female subjects with an orthostatic blood pressure
change of 20 mmHg or more was significantly higher
in the increased IMT group than in the other group.
There was no significant difference in the other factors
between the two groups.

Table 1 Baseline characteristics of the subjects used in this'study

Male (n=53) Female (n=84) P
Mean (SE) Mean (SE)
Age 84.6 (0.5) 82.9 (0.4) 0.01
Body mass index 22.0 (0.5) 22.7 (0.4) ns
Systolic blood pressure 137.6 (2.8) 146.4 (2.2) <0.05
Diastolic blood pressure 74.6 (1.7) 78.7 (1.3) ns
Orthostatic change of blood 10.8 (1.5) 12.8 (0.2) ns
pressure
Blood chemical findings
Total cholesterol (mg/dL) 174.0 (4.3) 198.6 (3.4) <0.01
HDL cholesterol (mg/dL) 49.4 (2.0 54.6 (1.6) <0.05
AST (IU/L) 24.7 (0.8) 22.3 (0.7) <0.05
ALT (TU/L) 17.8 (0.9) 14.2 (0.8) <0.01
y-GTP (IU/L) 32.5 (3.7 12.2 (2.9) <0.01
BUN (mg/dL) 204 (0.7 198  (0.6) ns
Creatinine (mg/dL) 0.89 (0.04) 0.76 (0.03) <0.01
Hemoglobin (g/dL) 13.0 (0.2) 11.8 (0.1) <0.01
Total protein (g/dL) 74 (0.1) 75 (01 s
Albumin (g/dL) 4.2 (0.0) 4.2 (0.0) ns
Homocysteine (nmol/mL) 12.8 (0.6) 10.8 (0.5) <0.05
max [MT (mm) 0.97 (0.02) 0.%0 (0.01) <0.01

ALT, alanine aminotransferase; AST, aspartate aminotransferase; BUN, blood urea
nitrogen; y-GTP, y-glutamyl transpeptidase; HDL, high-density lipoprotein; max
IMT, max intima-media thickness; ns, not significant; SE, standard error.
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Table 2 Comparison of each variable between the group divided by intima-media thickness (max)

Male Female
max MT <10 maxIMT=210 P max MT<10 maxIMT21.0 P
Mean (SE) Mean (SE) Mean (SE) Mean (SE)
Age 82.6 (0.75) 85.8 (0.63) <0.01 829 [(D.45) 827 (0.69) ns
Body mass index 223 (0.64) 214 (0.54) ns 22.8 (0.49) 227 (074 =ns
Systolic blood pressure  136.2 (4.79) 1398 (400) ns 1451 (2.51) 1487 (3.79) ns
Diastolic blood pressure 741  (2.72) 764 (227) ns 779 (1.61) 787 (243) ns
Orthostatic change of 10.0 (2.07) 114 (1.73) ns 11.8 (1.60) 146 (2.41) ns
blood pressure
Blood chemical findings
Total cholesteral 170.2 (6.66) 176.8 (5.58) ns 199.7 (427) 2023 (6.40) ns
HDL cholesterol 471 (2.84) 505 (238) ns 552 (2.05) 53.6 (307 ns
Hemoglobin 13.1  (0.34) 129 (0.28) ns 12 (0.16) 11.7 024 ns
Total protein 7.5 (0.09) 74 (0.08) ns 7.5 - (0.06) 73 (0.10) ns
Albumin 4.2  (0.058) 413 (0.048) ns 422 (0.039) 422 (0.059) ns
AST 253 (1.79) 242 (145) ns 224 (0.63) 223 (0.94) ns
ALT 20 (2.046) 157 (1.71) ns 144  (0.67) 148 (0.998) ns
+GTP 363  (9.52) 284 (797) ns 13.9 (0.72) 11.4 (1.08) ns
Creatinine 0.92 (0.059) 0.9 (0.049) ns 0.71 (0.034) 0.8 (0.051) ns
BUN 19.3 (1.18) 21.7 (099 s 19.79 (0.66) 1946 (0.99) ns
Homocysteine 14.9  (1.28) 11.8 (1.0 ns 101 (047) 11.8 (0.71) <0.05*
*After adjustment for age.
Table 3 Comparison of the frequency of each factor with the level of max IMT
Male Female
max IMT <1.0 maxIMT=210 P max IMT <10 maxIMT=z21.0 P
n (%) n (%) n (%) n (%)
Blood pressure of 2160/ 10 (47.6%) 15 (46.9%) ns 40 ° (702%) 17 (654%) ns
95 mmHg or medication ) _
Orthostatic change of blood 3 (143%) 4 (12.5%) @ns 8 (13.8%) 10 (38.5%) <0.05
pressure 220 mmHg
Impaired glucose tolerance 1 (4.8%) 1 (3.1%) ns 7 (121%) 0 (0.0%) ns
Body mass index 225 5 (23.8%) 4 (12.5%) ns 14 (241%) 6 (23.1%) ns
Smoking habit 5  (23.8%) 5 (16.1%) - ns 0 (0.0%) 0O (0.0%) ns
Alcohol intake 10 (47.6%) 6 (18.8%) <005 1 (2.0%) 0 (0.0%) ns
History of cerebral infarction 1 (4.8%) 2 (6.3%) ns 5 (8.6%) 1 (3.8%) ns
History of ischemic heart 1 (4.8%) 0 (0.0%) ns 4 (6.9%) 1 (3.8%) ns
disease

Spearman's correlation analysis between each vari-
able and the max IMT of the carotid artery were ana-
lyzed; There was a positive correlation between age and
max IMT in males (r = 0.44), but there was no correla-
tion in females. The analysis of all other variables was
adjusted by age. There was a negative correlation
between v-GTP levels and max IMT (r = 0.30) in males,
but not in fernales. Max IMT was also significantly cor-
related with serum homocysteine levels (r=0.29) in the
female group, but there was no significant correlation in
the male group.

© 2008 Japan Geriatrics Society

Table 4 shows the association of each variable with
increased IMT by monaovariate logistic analysis. In
males, factors that were associated with increased
[MT were aging, and not daily alcohol consumption.
In contrast, in femnales, orthostatic change of blood
pressure was significantly associated with increased

Table 5§ shows odds ratios with significance for
increased IMT in multiple logistic regression models.
In males, only aging was independently associated
with increased IMT. On the other hand; presence of
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Table 4 Association with max IMT according to sex

Monovariate logistic analysis

Odds ratio  95% CI P
Male

Age 1.32 1.09-1.61 <0.01
Hypertension 1.18 0.38-3.63 ns
Smoking habit 0.51 0.12-220 ns
Total cholesterol 1.01 0.99-1.03 s
HDL cholesteral 1.02 0.98-1.07 ns
y-GTP 1.00 0.98-1.01 ns
Orthostatic change of blood pressure  0.92 0.18-4.63 ns
220 mmHg

Body mass index 0.51 0.12-220 ns
Alcohol intake 0.22 0.06-0.80 <0.05
Homocysteine 0.90 0.79-1.03 ns
Hx of cerebral infarction 1.43 0.12-16.9 ns

Female

Age 0.98 0.85-1.13 ns
Hypertension 0.71 0.26-1.94 ns
Total cholesterol 1.00 0.99-1.02 ns
HDL cholesterol 0.99 0.96-1.03 ns
Orthostatic change of blood pressure  3.45 1.14-104 <0.05
220 mmHg

Body mass index 1.07 0.35-323 ns
Homocysteine 1.14 0.99-1.31 ns
Hx of cerebral infarction 0.43 0.05-391 ns
Hx of ischemic heart disease 0.55 0.06-521 ns

95% CI, 95% confidence interval; Hx, history of.

orthostatic change of blood pressure was independently
associated with increased IMT in females.

When age and sex were added as an explanation vari-
able in multiple logistic analysis in both sexes, the pres-
ence of orthostatic change of blood pressure and no
daily alcohol consumption were independently associ-
ated with increase of IMT in males. :

Discussion

In this study, the association between carotid athero-
sclerosis and risk factors, verified in the middle-aged
or younger elderly population, was examined in
community-dwelling oldest subjects aged 80years or
older. These subjects covered 27.8% of the eligible
community-dwelling old people over 80 years who were
relatively healthy without severe disability. The preva-
lence of a history of cerebral infarction was 6.6% and
that of ischemic heart disease was 4.4%. The frequency
of carotid atherosclerosis is known to be different
between males and females,"” and there is a difference in
the contribution of each risk factor level to carotid ath-
erosclerosis between males and females, especially in
the oldest group.” Taking this into account, we divided
our subjects into two gender groups for the analyses.

16 |

Generally, in middle-aged people, it is known that
aging, hypertension and orthostatic change of blood
pressure, hyperlipidemia, glucose intolerance, obesity,
smoking habit, alcohol consumption and hyperho-
mocysteinemia are risk factors for arteriosclerosis.
Howeéver, in this study, which investigated community-
dwelling oldest elderly people aged 80 years or older, the
only independent associated factor that showed an
increase of carotid artery IMT as an indicator of carotid
atherosclerosis in males was aging.

It is suggested in this study that the risk factors other
than aging do not have a large inflence on progression
of arteriosclerosis in the oldest old population, because
many old males with those risk factors might have
already died before they were 80 years old.

In females, on the other hand, the presence of ortho-
static change of blood pressure was independently
associated with an increased IMT of the carotid artery.
There are some cross-sectional and longitudinal studies
showing that orthostatic hypotension and hypertension
are the important risk factors for cerebral infarction and
ischemic heart disease.’*"” Orthostatic change of blood
pressure was independently associated with an increase
of IMT of the carotid artery, especially in females. As
orthostatic charige of blood pressure was shown to be

© 2008 Japan Geriatrics Society
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Table 5 Association with max IMT according to sex

Multivariate logistic analysis

Qdds ratio  95% CI P
Male
Age 1.48 1.09-2.00  <0.05
Hypertension 1.88 0.34-10.37 ns
Smoking habit 0.89 0.10-8.19 =ms
Total cholesterol 1.01 0.98-1.04 ns
HDL cholesterol 1.04 0.97-111 ns
y-GTP 1.01 0.99-1.03 ns
Orthostatic change of blood pressure  0.32 0.03-326 ns
220 mmHg s
Body mass index 0.61 0.08487 s
Alcohol intake 017 0.02-132 ns
Homocystene 0.89 0.71-1.11 ns
Hx of cerebral infarction 0.63 0.02-1820 ns
Female :
Age 0.92 0.77-1.10  ns
Hypertension 0.55 0.17-1.78  ns
Total cholesterol 1.01 0.99-1.02 ns
HDL cholesterol 1.01 0.98-1.05 ns
Orthostatic change of blood pressure  8.34 2.12-32.85 <0.005
220 mmHg
Body mass index 0.69 0.18-2.58 ns
Homocysteine 1.17 0.99-1.39 <01
Hx of cerebral infarction 0.23 0.02-2.97 ns
Hx of ischemic heart disease 1.46 0.12-17.39 ns

one of the risk factors of atherosclerotic diseases in
previous longitudinal studies,** orthostatic change in
blood pressure might be a better indicator of atheroscle-
rosis than blood pressure levels themselves, which is
easily modified by antihypertensive medication in the
oldest elderly.

In general, it is known that high serum homocysteine
levels are associated with carotid artery stenosis and
with the severity of carotid artery lesions by ultrasonic
tomographic examination® An effect of homocysteine
on platelet aggregation ability, fibrinolysis system, arte-
rial endothelial cell disorder has been reported in vas-
cular disorders, but its mechanism has not yet been
clarified.’®™ It is also known that hyperhomocysteine-
mia is one of the risk factors of atherosclerosis in addi-
tion to thromboembolism. This cross-sectional study
supported the significant association between serum
homocysteine levels and carotid arteriosclerosis in the
oldest female population. :

There are some reports that a small amount of alcohol
consumption prevents atherosclerosis.®* This study
also revealed a negative association between alcohol con-
sumption and IMT in the oldest male population.

In male elderly subjects aged 80 years or older, only
aging was associated with arteriosclerosis, while ortho-

© 2008 Japan Geratrics Society

static change of blood pressure was associated with an
increase of IMT in the oldest female subjects. In
general, progression of atherosclerosis is known to be
slower in females than in males, and female subjects live
longer than male subjects. Max IMT was also signifi-
cantly lower in females than in males in this study.
These results suggested that various risk factors are
associated with atherosclerosis even in very old females.
While in males, because of a more rapid progression
of atherosclerosis, those who survived to more than
80 years old might have already been selected as
extremely healthy ones and they might have been‘influ-
enced to a lesser extent by various risk factors compared
with fernales. This difference might be due to the influ-
ence of female hormones.®# Estrogen has the effect
of delaying atherosclerosis-and it may be related to
lipids.

Homma et al, examined the IMT and plaques in the
carotid artery in subjects aged from young to over
100 years old. They reported that IMT size became
greater with aging, but the numbers of plagues only
increased with aging until 100 years, and after that,
plaques decreased with aging** In this study, IMT was
associated with aging in males, while that was not
demonstrated in females (Table 4).
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A different association between risk factors and ath-

erosclerosis may exist in oldest elderly subjects com-
pared with younger people.

it

Although there were some study limitations, such as
being a cross-sectional study and having a small

number of subjects, this study revealed gender differ-
ences in association with risk factors and carotid ath-
erosclerosis by ultrasonic tomography

In conclusion, the factors associated with carotid ath-

erosclerosis in community-dwelling oldest elderly aged
80 years or older were sex, orthostatic change of blood
pressure and alcohol intake. To determine definite risk
factors for carotid atherosclerosis, further longitudinal
studies including oldest elderly subjects will be needed.
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Community-dwelling elderly with
chewing difficulties are more
disabled, depressed and have

lower quality of life scores

Yumi Kimura,! Taizo Wada,? Masayuki Ishine,® Yasuko Ishimoto,’
Yoriko Kasahara,' Mayumi Hirosaki,' Akiko Konno,' Masahiro Nakatsuka,'
Ryota Sakamoto,’ Kiyohito Okumiya,’ Kuniaki Otsuka* and
Kozo Matsubayashi'?

I Department of Field Medicine, School of Public Health, *Center for Southeast Asian Studies, Kyoto
University, *Research Institute for Humanity and Nature, Kyoto, and *Medical Center East, Tokyo
Women's Medical University, Tokyo, Japan =

Dear Editor,

Since 2006, the Japanese Ministry of Health, Welfare
and Labor has recommended to screen swallowing and
chewing abilities with the community-based compre-
hensive health-check examination to prevent disability
of the elderly population. However, nationwide data
of the actual condition of chewing disability in the
community-dwelling elderly in Japan remains to be col-
lected and be put in order. To address this important
issue in a cross-sectional study in a community in
Japan, we analyzed prevalence of elderly subjects with
chewing difficulty associated with comprehensive geri-
atric assessment.

The study population consisted of 877 people aged
6S years and older (309 men, 568 women; mean age,
75.6 years; standard deviation, 6.7) living in Tosa,
Kochi Prefecture, Japan (the response rate of question-
naire was 59.3% and the complete answering rate was
50.0% of the eligible population in the town). Using
self-reported questionnaires, chewing difficulty was
screened along with additional assessment of activities
of daily living (ADL), depression and subjective quality
. of life (QOL) in community-dwelling elderly subjects in
2007. Each elderly subject was asked, “In the past
6 months, do you feel chewing difficulty when you eat
hard foods?” to identify the deterioration in chewing
ability on a yes/no basis.

For the assessment of basic ADL, the scores for
seven items (walking, ascending and descending
stairs, feeding, dressing, using the toilet, bathing, and
grooming) were summed using & rating scale from
3 to 0 (3, completely independent; 2, need some

help; 1, need help much; 0, completely dependent)
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into a basic ADL score (0-21).! For assessing higher-
level ADL, each subject rated his/her independence in
the Tokyo Metropolitan Institute of Gerontology
Index of Competence (TMIG-IC).* This assessment
consists of a 13-item index including three sublevels
of competence: instrumental self-maintenance (0-5),
intellectual activity (0-4) and social role (0-4). We
screened for depressive symptoms using the Japanese
version: of the 15-item Geriatric Depression Scale
(GDS-15).2 Quantitative QOL were assessed using a
100 mm visual analog scale (worst QOL on the left
end of the scale, best on the right) in the following
five items: subjective sense of health, relationship
with family, relationship with friends, financial satis-
faction and subjective happiness.** SPSS statistical
software package ver. 16.0 (SPSS, Chicago, IL, USA)
was used for statistical analysis with a significance of
P < 005.

Table1 shows the comparison of scores in ADL
GDS-15 and subjective QOL between elderly subjects
with and without chewing difficuity. The proportion o
¢lderly who had chewing difficulty was 35.2% in thit
population. The elderly subjects with chewing difficulty
were significantly older than those without chewing dif
ficulty (77.5 vs 75.5 years). Mean scores in each ADI
were significantly lower in the elderly with chewiny
difficulty than those without chewing difficulty after th
adjustment for the effect of age. Mean score in GDS
15 was significantly higher and subjective QOL wer
lower in the elderly with chewing difficulty than thos
without. A significantly close association betwee:
chewing difficulty and ADL were consistent even afte
the adjustment for the effect of depression in multipl
logistic regression analysis.
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Table1 Comparison of activities of daily living, 15-Item Geriatric Depression Scale and quality of life between

elderly with and without chewing difficulties

Chewing difficulties With Without P-value
n=1309 n=568
(35.2%) (64.8%)
Age, mean £ SD 77.5+69 75.5%6.7 <0.001
Sex (male/female) 106/138 197/274 NS
ADL, mean + 5D
Basic ADL score (range, 0-21) 18.9x44 204+1.6 <0.001*
TMIG-IC (range, 0-13) 9.4+40 10927 <0.001*
Self-maintenance (range, 0-5) 39+£1.8 4511 <0.001*
Intellectual activity (range, 0-4) 27%13 3.1£1.1 <0.001*
Social role (range, 0-4) 28+14 33+11 <0.001*
Depression, mean + SD
GDS-15 score (range, 0-15) 6.2+4] 43+36 <0.001
QOL, mean = SD
Sense of subjective health (range, 0~100) 46.3+228 57.1+20.8 <0.001
Relationship with family (range, 0-100) 702+248 70.7+£20.3 <0.001
Relationship with friends (range, 0-100) 67.9+25.9 77.5+19.8 <0.001
Financial satisfaction (range, 0-100) 4734246 49.9+23.0 NS
Subjective happiness (range, 0-100) 55.4+24.1 61.6+21.3 <0.001

P-values were analyzed by Student’s t-test. *After adjustment for the effect of age. ADL, activities of daily living; GDS-15,
15-Item Geriatric Depression Scale; NS, not significant; QOL, quality of life; SD, standard deviation; TMIG-IC, Tokyo

Metropolitan Institute of Gerontology Index of Competence.

Our study revealed high prevalence of community-
dwelling elderly who had chewing difficulty and also
revealed the close association between chewing difficulty
and ADL, depression and subjective QOL. Chewing
ability is supposed to affect people’s food selection.
Thus, these findings are considered to be particularly
important for older people relevant to an influence on
their nutritional states. Some previous studies show the
relation between chewing ability and general health’ and
even mortality.*? Although this study was based on a
self-rated questionnaire, subjective chewing difficulty
might be a very important indicator as Gordon et al.
suggested that this might be a more reliable indicator
than the quality of dentition itself.’® The definition of
“hard food” can be different among various foods and
among several kinds of cooked conditions such as raw or
boiled.* However, a subjective indicator could be useful,
because it is supposed that how the hardness of foods is
felt may differ from person to person in community-
living elderly people.

In conclusion, community-dwelling elderly with
chewing difficulties are more disabled, depressed and
have lower QOL than those without. These findings
suggest that, in considering the strategy for treatable
subjects with chewing difficulties in the community,
family physicians, dentists and care workers should be
more aware that approximately 35% of community-
dwelling elderly people have chewing difficulties deeply

® 2009 Japan Geriatrics Society

associated with lower ADL and QOL in the elderly
population.
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