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CLINICAL PRACTICE AND HEALTH

Factors associated with self-rated oral health among
community~dwelling older Japanese: A cross-sectional study

Yuki Ohara,'* Hirohiko Hirano,! Yutaka Watanabe,® Shuichi Obuchi,* Hideyo Yoshida,
Yoshinori Fujiwara,® Kazushige Ihara,® Hisashi Kawai* and Shiro Mataki’

1Research Team for Promoting Independence of the Elderly, “Human Care Research Team, *Research Team for Social Participation and
Community Health, Tokyo Metropolitan Institute of Gerontology, *Graduate School, Section of Oral Health Care Education, ’Graduate
School, Section of Behavioral Dentistry, Tokyo Medical and Dental University, *Department of Social Medicine, School of Medicine, Toho
University, Tokyo, and 3Deparlment.of Oral Disease, National Center for Geriatrics and Gerontology, Aichi, Japan

Objectives: A cross-sectional study was carried out to investigate the determinants of self-rated oral health among
community~-dwelling older people in Japan.

Methods: The participants were 897 (357 men and 540 women) aged 65 years and over who participated in a
comprehensive geriatric health examination, which included an oral examination, a face-to-face interview assessing
cognitive function, questionnaires regarding depressive symptoms and functional capacity, and a medical examina-
tion. The oral examination measured indices of oral health status: number of present teeth, number of functional
teeth, occlusal force and amount of resting saliva. Multiple logistic regression analyses were carried out to determine
the factors associated with poor self-rated oral health.

Results: The mean age of the participants was 73.5 £ 5.0 years. The prevalence of poor and rather poor self-rated
oral health was 11.5% and 29.5%, respectively. Multiple logistic regression analyses showed that the number of
present teeth (odds ratio [OR] 0.97, 95% confidence intervals [CI] 0.95-0.99), difficulty in mastication (OR 3.20, CL
2.18-4.70), presence of xerostomia (OR 1.43, CI 1.02-2.01), total score on the MoCA-J (OR 1.06, CI 1.01-1.11), and
reduction in frequency of leaving the house (OR 1.64, CI 1.12-2.41) were significantly associated with poor self-rated
oral health. :

Conclusions: The present results suggested that self-rated oral health was a significant factor in oral health status
as well as overall well-being among community-dwelling older Japanese people. Geriatr Gerontol Int 2015; 15:
755-761.

Keywords: community-dwelling, lifestyle, oral function, self-rated oral health, xerostomia.

Introduction

As the Japanese population ages, researchers have
become increasingly interested in the oral health of
older people™™® Oral health is integral to overall health
and well-being, and shares many of the same risk factors
and determinants as other chronic diseases, such as
cardiovascular disease, cancer, chronic respiratory

disease and diabetes.*® Oral health problems can result
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Metropolitan Institute of Gerontology, 35-2 Sakae-cho,
Itabashi-ku, Tokyo 173-0015, Japan. Email: hhirano@tmig.or.jp

- ©2014 Japan Geriatrics Society

in pain and discomfort, and lead to problems with
eating, communication and appearance.®

Older adults in particular tend to experience higher
rates of tooth loss, dental caries, periodontal disease and
oral cancer.”” Self-rated oral health is a personal assess-
ment of the functional, psychological and social impact
of oral disease on overall well-being, and it can be used
both to summarize a person’s oral health status and as
an oral health outcome measure.’®" Self-rated ques-
tionnaires provide a simple, direct way of capturing per-
ceptions of health and oral health that are valid, reliable,
and cost-effective.!? International studies have identified
several factors associated with self-rated oral health in
older people.**61911 However, to the best of our knowl-
edge, few studies in Japan have investigated the relation-
ship between self-rated oral health and well-being,

doi: 10.1111/ggi. 12345 | 755
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including psychosocial factors and cognitive function.
The aim of the present study was to investigate the
factors associated with poor self-rated oral health in
community dwelling older adults.

Methods

Study population

Community-dwelling older people (n =897, 357 men,
540 women; age 65-84 years) were invited to undergo
a comprehensive geriatric health examination by
the Tokyo Metropolitan Institute of Gerontology. The
mean age of the participants was 73.5 + 5.0 years. The
examinations were carried out over 11 days in
the Itabashi Ward, which is located in the north of
Tokyo, in October 2011.

Instruments

Self-rated oral health

Self-rated oral health was assessed with the question
“What do you think of your oral health?” with four
response options. For the statistical analysis, the catego-
ries “good” and “rather good” were combined, as were
the categories “rather poor” and “poor.”

Self-assessed oral function

We asked three dichotomous questions regarding oral
function, as follows: “Do you have difficulty in chewing
solid food?”, “Do you choke when drinking’ tea or
soup?” and “Does your mouth feel dry?”, which were
indicators of difficulty in mastication, difficulty in swal-
lowing and xerostomia (i.e. chronic dry mouth),™
respectively.

Oral examination

Oral examinations were carried out by dental hygienists

who received standardization training before the study.
The examination consisted of several different compo-
nents. The number of present teeth and functional teeth
were counted. Functional teeth were defined as present
teeth and missing teeth treated by prosthesis, such as
dentures or dental implants; teeth with severe decay and
stump teeth were omitted from the definition of func-~
tional teeth, because they are not used for mastication.'*

Occlusal force was measured using a pressure-
sensitive film (Dental Prescale SOHR Type R; Fuji Photo
Film, Tokyo, Japan) and its analytical equipment
(OCCLUZER, FPD-707; Fuji Photo Film). Participants
sat on a chair with their heads upright and unsupported,
in a natural position, with their Frankfurt horizontal
plane parallel to the floor. Participants were asked to
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bite the pressure-sensitive film with maximal force.
Those who wore a removable denture bit the sheets
with their dentures in place.’ Occlusal force was mea-
sured in newtons (N). "

Resting saliva was collected using the modified cotton
roll method.’® A preweighed cotton roll was placed
under the tongue, and the participants were instructed
to close their mouth for 30 s, after which the cotton roll
was removed. The amount of saliva absorbed by the
cotton was then measured using an electronic scale.
This measurement was carried. out once for each
participant.

Measurements of functional capacity

Functional capacity contains two major components:
“basic activities of daily living (ADL)” and “higher-level
functional competence”.’” We assessed higher-level
competence (e.g. preparing meals, managing money,
taking medications) using the Tokyo Metropolitan
Institute of Gerontology index of competence (TMIG-
IC; Table 1). This multidimensional 13-item compe-~ .
tence index has been shown to have high reliability and
validity.?® Higher scores reflect a higher level of func-
tional competence. This index is widely accepted and
used in Japan to evaluate functional capacity in older
adults.

Cognitive function

The Japanese version of the Montreal Cognitive Assess-
ment (MoCA-]) was used to assess cognitive function.
The MoCA-] is a useful cognitive test for screening mild
cognitive impairment, and has been recommended for
use in community-based geriatric health screenings.”'
This scale provides a total score ranging from 0 to 30
points, with higher scores representing better cognitive
function.

Lifestyle factors

These dichotomous questionnaire items assessed what
factors negatively influenced older people’s lives. Par-
ticipants were asked whether their frequency of leaving
the house had reduced in the last year, whether they had

- been hospitalized in the last year, whether they had

fallen in the last year and whether they smoked.

Zung Self-Rating Depression Scale

The Zung Self-Rating Depression Scale (SDS), a widely
used instrument for assessing the severity of depression,
was administered.???* The Japanese version of the SDS
is a self-report 20-question instrument that assesses the
psychological and somatic symptoms of depression.
Ten questions are positively worded, and 10 are
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Table 1 Questions on the Tokyo Metropolitan Institute of Gerontology
index of competence

\DOO.\IO\_(A»PUJN'—\

. Can you use public transportation (bus or train) by yourself?
. Are you able to shop for daily necessities?

. Are you able to prepare meals by yourself?

. Are you able to pay bills?

Can you handle your own bankmg'?

. Are you able to fill out forms for your pension?

Do you read the newspaper?

. Do you read books or magazines?

. Are you interested in new stories or programs dealing with health?
. Do you visit the homes of friends?

11. Are you sometimes called on for advice?

12. Are you able to visit sick friends? -

13. Do you sometimes initiate conversations with young people?

- The response to each item can be "‘yes" (able to do) or “no” (unable). The total score

is the number of items answered “yes”.

The possible range of competence score in

this index is 0-13 points. Therefore a higher score indicates higher functional

capacity.

negatively worded. Each question is scored on the fol-
lowing four-point scale: 1, a little of the time; 2, some of
the time; 3, a good part of the time; and 4, most of the
time. To obtain the total score, the positive items. are
reversed, and then the items are summed.**

Data analysis

The y?-test (for categorical variables), Student’s #-test,
and the Mann-Whitney U-test (for continuous vari-
ables) were used to examine differences between the
good and poor oral health groups. Multiple logistic
regression analysis (forced entry analysis) was carried
out to identify factors associated with self-rated oral
health. The dependent variable was poor self-rated oral
health, whereas variables that resulted in a P-value of
<0.2 in the bivariate analysis were determined to be
independent variables. Before multiple logistic regres-
sion analysis, the dependent variables for which corre-
lation coefficients were 0.8 were deleted in order to
avoid multicollinearity. All statistical analyses were
carried out using SPsS Statistics version 20.0] software
for Windows (IBM, Tokyo, Japan). The level of signifi-
cance was set at P < 0.05.

Ethical considerations

The present study was approved by the ethics board of
the Tokyo Metropolitan Institute of Gerontology (Issue
# 23-1235 in 2011). Written informed consent was
obtained from each participant.

Results

Participants’ background and oral health status statis-
tics are shown in Table 2. The prevalence of poor and
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rather poor self-rated oral health was 11.5% and 29.5%,
respectively. Comparisons between the good and bad
oral health groups are shown in Table 3. There were
significant differences in the number of present and
functional teeth, occlusal force, functional capacity,
depressive symptoms, smoking habit, reduction in fre-
quency of leaving the house, a fall in the last year,
difficulty in mastication and swallowing, and the pres-
ence of xerostomia between the groups.

Table 4 presents the results of the multiple logistic
regression analyses of self-rated oral health. Multiple
logistic regression-analyses showed that the number of
present teeth (odds ratio [OR] 0.97, 95% confidence
intervals [CI] 0.95-0.99), difficulty in mastication (OR
3.20, CI 2.18-4.70), presence of xerostomia (OR 1.43,
CI 1.02-2.01), total score on the MoCA-J (OR 1.06, CI

-1.01-1.11) and reduction in frequency of leaving the

house (OR 1.64, CI 1.12-2.41) were significantly asso-
ciated with poor self-rated oral health.

Discussion

In the present study, we investigated broader factors"

associated with poor self-rated oral health among the
community~dwelling older Japanese population, includ-
ing oral health status, psychosocial factors, functional
capacity and cognitive function. Approximately 40% of
the older participants in the present study reported poor
oral health. Previous reports showed that the percent-
ages of poor self-rated oral health in the older popula-~
tion ranged from 17.4% to 61.3%.13610252¢ This wide
variability might be due to the differences among the
study populations. The percentage of poor self-rated
oral health found in the present study was Wlthm the
range of the previous reports.
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Table 2 Basic characteristics of the study population

Continuous variables Total (n = 897)

Mean SD

Age (years) - 735 5.0
No. present teeth 19.5 9.2
No. functional teeth 267 3.8
Occlusal force (IN) 497.9 341.3
MoCA-] total points 232 37
TMIG-IC total points 12.4 1.3
SDS total points - 344 9.0
Amount of resting saliva (g) 0.3 0.2
Categorical variables n %
Self-rated oral health ;
Good 59 6.6
Rather good 470 52.4
Rather poor 265 29.5
Poor 103 . 118
Smoking habit (% yes) 92 10.3
Reduction in frequency of 197 22.0

going out (% yes) :
Hospitalization in the past 105 11.7

1 year (% yes)
Experience of fall in the past 205 22.9

1 year (% yes)
Difficulty in mastication (% yes) 215 24.0
Difficulty in swallowing (% yes) 186 20.8
Xerostomia (% yes) 312 34.8

MoCA-J, Japanese version of Montreal Cognitive
Assessment; SD, standard deviation; SDS, Self-rated
Depression Scale; TMIG-IC, Tokyo Metropolitan Institute
of Gerontology index of competence.

In the present study, poor self-rated oral health was
significantly associated with chewing problems and the
number of present teeth. Although the participants of
the present study rated their own oral function regard-
ing mastication, swallowing, and xerostomia, there was
no significant association between swallowing problems
and self-rated oral health, and the OR of xerostomia was
relatively lower than that of chewing problems. It is
interesting that chewing problems was a stronger factor
associated with poor self-rated oral health compared
with other oral complaints, such as swallowing prob-
lems and xerostomia. Locker et al. reported one of the
main complaints of older people was not biting well, and
masticatory function is an essential factor affecting the
independently living older population in particular.”
Furthermore, decline in chewing ability is related to
higher-level functional capacity,”® general health
status,” cognitive function® and food intake.®" There-
fore, it is important to ensure that older adults have
proper chewing ability, as this will help maintain their
quality of life.
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The present study showed an association between
poor self-rated. oral health and xerostomia in older
persons. Xerostomia is another common complaint

among the older population.’**?# Previous studies

reported that xerostomia leads to oral dysfunction,
including swallowing, mastication and speaking difficul-
ties.'3* Saliva plays an important role in maintaining oral
health status because of its antibacterial, buffering and
moistening functions.?® Therefore, xerostomia affects
quality of life and activities of daily living, and likely -
influences self-rated oral health as well. It is necessary for
oral health professionals to consider xerostomic prob-
lems when managing oral health for older people. ‘
In the present study, there was no significant associa-

" tion between depressive symptoms and poor self-rated

oral health. Previous reports had suggested that self-
rated oral health was related to psychological well-
being, including such variables as depressive symptoms,
chronic stress and life satisfaction.!®?*¢%" In contrast,
the decline of cognitive function was independently
associated with self-rated oral health. Cognitive impair-
ment can be an early sign of clinical dementia,*® and it
influences disability*® and mortality.* Okamoto et al.
reported that tooth loss was related to cognitive func-
tion among community-dwelling older Japanese.*
However, few studies have investigated the association
between cognitive function and self-rated oral health
among the independent older population, so the evi-
dence remains insufficient. Previous studies reported
the -association between cognitive impairment and
depression,® so we tested the correlation coefficient
between the dependent variables in order to avoid mul-
ticollinearity before carrying out the multiple logistic
regression analysis. The correlation coefficient between

~cognitive function evaluated by the MoCA-] and

depressive condition evaluated by the SDS was just
-0.174 (data not shown). Thus, cognitive function and
depressive symptoms were not potential confounding
factors for self-rated oral health. This was ‘the first
population-based study that investigated both depres-
sive symptoms and cognitive function, so the results
offer new information. It appears that cognitive function
is an important issue for promoting oral health among
the older population of Japan.

The present study suggested that reduction in fre-
quency of leaving the house was an independent risk
factor of poor oral health. We speculated that this is
because a lower frequency of leaving the house would
affect the regularity of dental clinic visits. Dental disease

is easily managed or prevented through proper daily

care and regular use of professional dental services.
However, older persons face many challenges in access-
ing such dental services.® Thus, oral healthcare provid-
ers should pay special attention to preventive care for
older people with functional disabilities and decreasmg
frequency of leaving the house. '
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Table 3 Bevariate analyses between self-rated oral health and selected predictor variables

Predictor variables Good/rather good (n = 529) Rather poor /poor (n = 368)
Continuous variables Mean SD Mean SD P-value
Age (years) ‘ 73.5 5.0 73.5 5.0 0.977%
No. present teeth 21.7 8.9 16.5 8.9 P <0.001%
No. functional teeth 27.2 3.3 26.0 4.3 P<0.001%
Occlusal force (N) 582.4 365.5 375.9 258.6 P <0.001%
- MoCA-J total points 23.4 3.6 23.0 3.7 0.139%
TMIG-IC total points ’ - 12.5 1.2 - 12.2 1.4 P <0.001%
SDS total points 33.2 8.6 36.1 9.4 - P<0.001%
Amount of resting saliva (g) 0.28 0.19 0.28 0.22 0.514%
Categorical variables n % n %
Sex
Male ‘ 220 41.6 137 37.2 ©0.1078
Female 309 58.4 231 62.8 '
Smoking habit (% yes) P<0.001°
Reduction in frequency of leaving 81 15.3 116 / 31.5 P <0.0015
the house (% yes)
Hospitalization in the last one year 64 12.1 41 11.1 0.371%
(% yes)

Experience of fall in the last one 103 19.5 102 27.7 0.0038
year (% yes) .
Difficulty in mastication (% yes) 61 - 11.6 154 41.8 P<0.0018

Difficulty in swallowing (% yes) 96 18.2 - 90 24.5 0.0138
*Xerostomia (% yes) 150 284 162 44.0 P <0.0018

TStudent’s t-test; *Mann~Whitney U-test; Sy>-test. MoCA-]J, Japanese version of Montreal Cognitive Assessment; SD, standard
deviation; SDS, Self-rated Depression Scale.; TMIG-IC, Tokyo Metropolitan Institute of Gerontology index of competence.

Table 4 Multiple logistic regression analysis of associated factors with
poor self-rated oral health

Adjusted 95% CI P-value
OR
No. present teeth 0.97 (0.95-0.99) 0.008
No. functional teeth 0.98 (0.94-1.03) 0.553
Occlusal force (IN) 1.00 (1.00-1.00) P <0.001
~ Difficulty in mastication (for yes) 3.20 (2.18-4.70) P <0.001
Difficulty in swallowing (for yes) 1.05 (0.72-1.55) 0.792
Xerostomia (for yes) 1.43 (1.02-2.01) 0.036
Smoking habit (for yes) 0.61 (0.36-1.03) 0.063
- MoCA-] total points - 1.06 (1.01-1.11) 0.018
SDS total points 1.02 (1.00-1.03) 0.111
- TMIG-IC total points 0.97 (0.84-1.11) 0.644
Reduction in frequency of leavmg 1.64 (1.12-2.41) 0.012
the house (for yes)
Experience of fall in the last one 1.32 <(0.92-1.91) 0.136

year (for yes)

- Forced entry, P-values are adjusted for sex. 95% CI, 95% confidence interval;
MoCA-], Japanese version of Montreal Cognitive Assessment; OR, odds ratio; SD,
standard deviation; SDS, Self-rated Depression Scale; TMIG-IC, Tokyo Metropolitan
Institute of Gerontology index of competence.
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Although approximately one-quarter of Japanese

young adults report poor oral health, it is a more impor-
tant public health issue for the older population, who
tend to experience more oral disease and functional
decline.” The present study is one of the few reports that
investigated the factors associated with self-rated oral
health focused particularly in the Japanese community-
dwelling older population. The present results sug-
.gested that various factors, such as dental clinical
‘condition, as well as psychosocial factors, were associ-
ated with poor oral health in the older population. Self-
rated oral health is a key factor impacting on well-being
and quality of life.’ In order to prevent impairment of
oral function and well-being at an early stage, oral
health professionals should assess these multiple
factors.

‘There were some hmxtanons in the present study.
First, we cannot infer any causal relationship between
poor self-rated oral health and associated factors
because of the cross-sectional study design. Second, the

~ participants in the present study were independently
living individuals who volunteered to participate in the

health examination; therefore, it is likely that they rep-

resented a healthier portion of the general elderly popu-
lation. Further investigation including a longitudinal
study would be necessary to confirm and expand these
findings.

In conclusion, the present study showed that poor
self-rated oral health was significantly and indepen-

dently related to masticatory function, the presence of

xerostomia, number of present teeth, cognitive function
and reduction in frequency of leaving the house in
community-dwelling older Japanese adults, after adjust-
ing for confounding variables.
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ORIGINAL ARTICLE: EPIDEMIOLOGY,
CLINICAL PRACTICE AND HEALTH
Relationship between chewing ability and sarcopenia in
Japanese community~-dwelling older adults

Masaharu Murakami,' Hirohiko Hirano,” Yutaka Watanabe ® Katsuhiko Sakai,’ Hunkyoung Kim? and
Akira Katakura'

"Department of Oral Medicine, Oral and Maxillofacial Surgery, Tokyo Dental College, “Research Team for Promoting Independence of the
Elderly, Tokyo Metropolitan Institute of Gerontology, Tokyo, and *Oral Diseases Research, Department of Advanced Medicine, Division of
Oral and Dental Surgery, National Center for Geriatrics and Gerontology, Aichi, Japan

Aim: [t has been reported that if nutrient intake is unbalanced, muscle mass, muscle strength and physical
performance declines, and therefore it is important to maintain chewing ability to keep a balanced nutrient intake.
However, the relationship between chewing ability and sarcopenia has not been previously reported. Therefore, the
present study investigated the relationship between chewing ability and sarcopenia in addition to known sarcopema~
related factors. :

Methods: We examined 761 participants (average age 73.0 = 5.1 years), who lived in the Itabashi city of Tokyo. Our
research was designed to examine the relationship between chewing ability and sarcopenia. We carried out regression
analysis to analyze the relationship with sarcopenia-related factors with consideration of the age of the participants.

Results: The 761 participants were divided into two groups in terms of the stage of sarcopenia according to whether
there was a deterioration of muscle strength or physical performance. Furthermore, we carried out logistic regression
analyses on the value as a dependent variable, including known sarcopenia-related factors. There were significant
correlations of sarcopenia with age (odds ratio 2.37, 95% confidence interval 1.52-3.70), body mass index (odds ratio
0.75, 95% confidence interval 0.69-0.81) and chewing ability (odds ratio 2.18, 95% confidence interval 1.21-3.93).

Conclusions: The present study shows that chewing ability is related to sarcopenia, which is equal to the relation-
ship with the known factor of age by odds ratio. Geriatr Gerontol Int 2015; 15: 1007-1012. -

Keywords: chewing ability, color-changeable gum, community, elderly, sarcopenia.

Introduction , - most important factors to support the QOL of senile
older adults, and it is also important to maintain and

Sarcopenia, defined as the degenerative loss of skeletal promote their health.*” .

muscle mass, has recently been considered to result Several studies have reported on the relauonsh1p

from a decline in muscular strength.!? It has been between chewing ability and grip strength/physical per-

reported that the age-related loss of skeletal muscle ~ formance,*” and on the relationship between tongue

mass leads to a decline in activities of daily living (ADL) muscle thickness and sarcopenia,'® but there have been

in older adults, leading to difficulties in maintaining no reports addressing the possible relationship between

their quality of life (QOL). Studies have shown that if chewing ability and sarcopenia.

nutrient intake is unbalanced, muscle mass,. muscle Therefore, we carried out this research on Japanese

strength and physical performance declines,® and it is community-dwelling older adults, and investigated the

important to maintain chewing ability to keep a bal- relationship between chewing ability and sarcopenia in

anced nutrient intake.*® Enjoying meals is one of the addition to known sarcopenia-related factors.
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health examination for early detection and early care of
geriatric syndrome to 7015 male and female older adults
aged from 65 to 85 years who lived within nine towns in
Itabashi city (Tokyo, Japan), excluding nursing home

residents and those who had participated in our previ- -

ous interventional research studies. Among them, 1325
people offered to attend and 835 people actually
attended. Excluding withdrawals due to the terms of our
research, and also exclusions of missing values due to
people with heart pacemakers and/or walking difficul-
ties, the data of 761 participants were analyzecl in the
present study.

This research was carried out at the TMIG from 25
September 2012 to 5 October 2012. The participants
~ attended by walking, driving or being driven by family
members, or by using public transportation, and fur-
thermore, they were able to understand and follow our
instructions. We received written informed consent
from each participant individually. This research was
carried out with permission of the TMIG Ethics Com-
mittee (Issue #.23-1253 in 2011).

Stages of sarcopenia

The guidelines of the European Working Group on
Sarcopenia in Older People (EWGSOP) were used to
classify the severity of sarcopenia (stage of sarcopenia
[SSp]) according to muscle mass (skeletal muscle mass
measured by bioelectrical impedance analysis [BIA]),
muscle strength (grip strength) and physical perfor-

mance (usual walking speed)." In addition, partici~

pants were classified by SSp into a healthy and
presarcopenia group in which declines in muscle
strength or physical performance were not observed
(maintenance group [MG]), or into a sarcopenia and
- severe sarcopenia group in which declines in muscle

strength or physical performance were significant
(decline group [DG]). The cut-off value was according

to the method established by the Asian Working
Group for Sarcopenia (AWGS)."

General evaluation

Height

Each participant was advised to keep their heels, but-
tocks, back and head touching the stadiometer. Making
sure that their neck, waist and knees were straight, their
height was measured per 0.1 cm.

Weight

Each participant was advised to stand on a weight scale
quietly, and the stable value of their weight was mea-
sured per 0.1 kg.

1008 |

Skeletal muscle mass index

Body composition was measured with ‘BIA using an
InBody720 (Bio Space, Seoul, Korea), 'and extremity

“muscle mass (kg) was determined from the sum of the

upper and lower extremities. We divided the measured
extremity muscle mass by the squared height (m con-
version), and the adjusted extremity muscle mass was
used as the skeletal muscle mass index (SMI). We used
the standard value set by the AWGS, which is less than
7.0 kg/m? for men and less than 5.7 kg/m?® for women
for the SMI cut-off value of sarcopenia.’

Nutrition evaluation

The body mass index (BMI) was measured as an indi-
cator of the nutritional status of each participant. We
divided the measured extremity height (m), and the
weight was used as the BML

Physical function evaluation

Physical function was measured following the func-
tional improvement manual issued by the Mm1stry of
Health, Labor and Welfare.?

Grip sirength

Grip strength was used as an indicator of muscle

- strength, and was measured using a Smedley dynamom-

eter (As one, Osaka, Japan). Measurements were carried
out twice, and the higher value was used.'*!® The cut-off"
value of grip strength was set as the lowest of quartile
value, according to the method of the AWGS, which is
less than 26.0 kg for men and less than 18.0 kg for
women.!?

™

Usual walking speed (walking ability)

Participants walked along a walking path with a 3-m
acceleration zone, a 5-m measurement zone and a 3~m
deceleration zone, and the time each participant’s feet
were in the swing phase (the foot apart from the ground)
was measured from the start-point of the measurement
zone to the end-point of the measurement zone. Mea-
surements were taken twice, and the faster time was
used in the analysis. The cut-off value of the walking
speed was set as the lowest of quartile value, according
to the method of the AWGS, which is less than
1.0 m/s.™

Oral examination

Oral examinations were carried out by two dentists and
five dental hygienists who had standardized their
methods before the study.

- © 2014 Japan Geriatrics Society
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Relate to chewing ability and sarcopenia

Table 1 Basic attributes of Japanese community-dwelling older adults

Total (n=761) Male (7 = 314) ‘Female (n = 447) P-value
Mean + SD Mean + SD Mean = SD )
Age (years) 73.0£5.1 73.7£8.5 72.6 £4.9 0.011 (w)
BMI (kg/m?) 22.9+3.3 23.7+3.1 22.4+3.3 <0.001 (u)
SMI (kg/m?) 6.5+1.0 7.3+0.9 5.9+0.6 <0.001 (u)
Grip strength (kg) 24.3+8.2 31.2+7.1 19.4+4.7 <0.001 (u)
Usual walking speed (m/s) 1.4+£0.2 1.4+£02 1.4+0.3 0.689 (u)
No. existing teeth 19.9+8.9 19.0+£9.4 20.5+ 8.6 -0.040 (u)
No. functional teeth 27.0+3.0 26.8 +3.5 27.1%£2.6 0.386 (u)
Occlusal force (N) 529 £342 576 +383 497 +305 0.011 ()
Chewing ability Good 85.8 = 653/761 87.6 = 275/314 84.6 = 378/447. 0.241 (3 .
Poor 14.2 = 108/761 12.4 = 39/314 15.4 = 69/447 ‘
Stages of sarcopenia MG 84.8 = 645/761 86.0 =270/314 83.9 = 375/447 0.429 (®
DG 15.2=116/761 14.0 = 44/314 16.1 = 72/447

Values are mean + standard deviation. Chewing ability (divided the color changes of color-changeable gum into 5 stages, 1 and
2 with less color change into “Poor,” and 3, 4 and § with more color change into “Good”). %, ¥’~test; BMI, body mass index;
DG, decline group; MG, maintenance group; SD, standard deviation; SMI, skeletal muscle mass index; u, Mann-Whitney

U-test.

Chewing ability

A color-changeable chewing gum (masticatory perfor-
mance evaluating gum Xylitol; Lotte, Saitama, Japan)
was used to examine chewing ability. After chewing the
gum for 1 min, the participant spat the gum on a piece
of white paper, and the gum was analyzed with a color
chart into five levels by testers.’® Levels 1 and 2, which
were approximately the lowest of quartile value, were
classified as “poor,” and levels 3, 4 and 5 were classified
as “good”. '

Number of existing teeth

The number of existing intraoral erupted teeth was
counted, excluding the residual roots.

Number of functional teeth

The number of prosthetic treatment bridges, plate den-
tures (removal dentures), implants (artificial roots) of
defect sites and the number of existing teeth were
counted. ' :

Occlusal force

An occlusal force measurement system film was used,
Dental Prescale SOH Type R (Fuji Photo Film, Tokyo,
Japan) and an Occuluser (Fuji Photo Film). Following
the method of Matsui et al.,”” each participant sat on a
chair, making sure that the Frankfurt horizontal plane
and the floor were as parallel as possible, and then was
asked to bite down-on the prescale at the intercuspal
position as hard as possible.”” Occlusal force was mea-
sured in newtons (N).

© 2014 Japan Geriatrics Society

Statistical analysis

The Mann-Whitney U-test was carried out to assess
differences between continuous variables in the two
groups. For the categorical variable, the y>-test was
used. Logistic regression analysis was used for the
purpose of researching factors related to DG. All statis-
tical analyses were carried out using SPSS520.0] for
Windows (IBM, Armonk, NY, USA), and a risk ratio of
less than 5% was considered a significant difference.

Results

Basic attributes of the participants

The basic attributes of the participants in the present
study are shown in Table 1. There were 761 participants
(mean age 73.0+5.1 years), 314 men (mean age
73.7 £ 5.5 years) and 447 women (mean age 72.6 £4.9
years). Women had higher values for the number of
existing teeth (P = 0.040). Men had higher values for age
(=0.011), BMI (P<0.001), SMI (P<0.001), grip
strength (P < 0.001) and occlusal force (P = 0.011).

The rate of MG and DG of SSp was: men 14.0% and
women 16.1%. However, the percentage of DG was not
significantly different between men and women.

SSp comparisons

Comparisons of each variable between MG and DG of
SSp are shown in Table 2. The ages of the participants
were higher with DG (P < 0.001). BMI (P < 0.001), SMI
(P <0.001), grip strength (P<0.001), usual walking
speed (P < 0.001), number of existing teeth (P < 0.001),
occlusal force (P<0.001) and chewing ability
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3 g 2333333 tg Table 3 Exammatl.on of relationship between various
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|88 88B85%EE | ¢
Tl cocccocoocgo g OR  95% CI P-value
AN VVY O VVVVV VYV "
g Age (early elderly=0, 2.37 (1.52-3.70) <0.001
S N N |8 late elderly = 1) ;
N NN
EQaSSavomasldsyl bs BMI (/kg/m?) 0.75 (0.69-0.81)  <0.001
SH| ¥IYONOmOO®mANNW, g No. existing teeth 1.01  (0.98-1.04) = 0.523
Eg|H U I HHHHHHH IS5 (tooth) ’
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B I SR3IINI"Z28YSE g Occhl‘sal for.c'e (N) 1.00  (1.00-1.00) 0.007
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