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One-leg standing time with eyes open:
comparison between the mouth-opened and
mouth-closed conditions

Mitsuyoshi Yoshida®, Yayoi Kanehisa?®, Yoshie Ozaki3, Yasuyuki Iwasa®,
Takaki Fukuizumi®, Takeshi Kikutani®

'Dental Department, Hiroshima City Rehabilitation Hospital, Hiroshima, Japan, *Department of Oral Functional
Management, School of Oral Health Sciences Kyushu Dental University, Kitakyushu, Japan, *Department of
Dentistry, Saiseikai Yahata General Hospital, Kitakyushu, Japan, “Department of Dentistry, Haradoi Hospital,
Fukuoka, Japan, SLaboratory of Social Dentistry, Kyushu Dental University, Kitakyushu, Japan, ®Division of
Clinical Oral Rehabilitation, The Nippon Dental University Graduate School of Life Dentistry, Tokyo, Japan

Objective: Many studies report a significant relationship between the one-leg standing time with the eyes
open and the occlusal relationship. To determine the association between proprioception (the periodontal
membrane vs muscle spindle) to the one-leg standing time, the authors compared the one-leg standing
time with eyes open between mouth-opened and mouth-closed conditions.

Methods: The study participants were 107 healthy, elderly patients. The authors measured the one-leg
standing time with eyes open between mouth-opened and mouth-closed conditions.

Results: The one-leg standing time was significantly shorter with the mouth opened (21.1x=19.1 seconds)
than with the mouth closed (25.1+21.4 seconds). Patients whose one-leg standing time was equal or
shorter with the mouth opened than with the mouth closed were not different from the other patients with

regard to age, handgrip strength, BMI, and the number of remaining teeth.
Discussion: The vertical mandibular position may affect body balance.

Keywords: Handgrip strength, One leg standing time with eyes open, Remaining teeth

Introduction

In today’s aging society, a variety of initiatives have
been proposed to address a major focus in primary
care: falls and fractures prevention. The World
Health Organization (WHO) declared the 2000-
2010 decade as the Bone and Joint Decade.! In
response, Japan has taken active steps towards
preventing primary nursing care and nursing care
risks due to locomotive difficulty. This is fueled by
new concepts of the locomotive syndrome. A method
of assessing the risk of falling is the one-leg standing
time with the eyes open. Several reports suggest that
this standing time is significantly related to the
number of remaining teeth and the occlusal relation-
ship.>® However, the causal relationship between
these factors is not yet fully understood, and it is

Correspondence to: Mitsuyoshi Yoshida, Dental Department, Hiroshima
City Rehabilitation Hospital, 1-39-1, Tomo-minami, Asaminami-ku,
Hiroshima, 731-3168, Japan. E-mail: mitsu@hiroshima-u.ac.jp

© W. S. Maney & Son Ltd 2015
DOI 10.1179/2151090314Y.0000000007

CRANIO®; The Journal of Craniomandibular & Sleep Practice 2015

assumed that the connection lies between the
proprioception of muscle spindles (c.g. the period-
ontal membrane or the masseter muscle).” Some
researchers have examined the relationship between
body posture and the mandibular position by using a
stabilometer in young subjects, and they concluded
that the foot center of pressure is not influenced by
asymmetric malocclusion or by different dental
positions.® ™ This may indicate a need to focus on
the effects of extreme mandibular positions in the
elderly population to reveal this relationship.

If the proprioception of the periodontal membrane
and muscle spindle affect the one-leg standing time
with eyes open, a difference between one-leg standing
times with the mouth opened and mouth closed
would be expected. Therefore, to determine whether
such a difference existed, the authors measured and
compared the one-leg standing times with the eyes
open and the mouth opened and mouth closed in
community-dwelling elderly people.

voL. 33 NO. 1
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Mouth opened and closed one-leg standing time with eye open

Table 1 Comparison between the sexes in age, grip strength, body mass index, number of remaining teeth, and normal

one-leg standing time with eyes open (mouth closed)

Sexes
Physical Indices Male Female P
Age (years) 75.9+5.1 75.4%5.1 0.650N
Hand grip strength (kg) 33.0*6.5 19.5+45 0.000%*
BMI (kg/m?3) 24.4+25 24.6+3.2 0.903"°
Number of remaining teeth 22.4%8.0 19.0x£9.6 0.932N
Normal one-leg standing time (seconds) 25.3+223 25.0+21.2 0.071M8

Note: BMI=body mass index; NS=no significant difference.
*P<0.05, based on the Mann-Whitney U test.

Methods

Healthy elderly residents (32 men and 75 women) aged
65-89 years (average age, 75.6x5.1 years) from the
Yahatahigashi Ward of Kitakyushu City, Japan were
selected for the study. All participants came to the
research area (i.e. a community center) voluntarily.
Brief medical interviews were performed. Patients with
bone and joint disease, neuromuscular diseases, or
temporomandibular disorders were excluded as sub-
jects. The study was approved by the Saiseikai Yahata
General Hospital Ethics Committee and was con-
ducted with assistance from the Saiseikai Yahata
General Hospital in Kokura, Japan.

The authors measured physical indices such as
height, weight, and grip strength in the dominant
hand and the one-leg standing times with the eyes
open. Body mass index (BMI) was calculated by
weight/height’. For the one-leg standing time with
eyes open, the authors measured the length of time
with the mouth closed (i.e. ‘normal’) and with the
mouth wide open—each for a maximum of 60 sec-
onds. The authors randomized the order of measure-
ments (i.e. open versus close) and waited a minimum
of 1 minute between measurements. A dentist con-
firmed the number of remaining teeth through an
intraoral examination: wisdom teeth were included in
the measurement, but roots were excluded.

The statistical software PASWver.18 (IBM, Tokyo,
Japan) was used for the analysis. These physical
indices were compared by nonparametric analysis
because one-leg standing times were counted up to
60 seconds. Spearman’s rank correlation coefficient
was assessed between the normal one-leg standing
times and the age, grip strength, BMI and number of

remaining teeth. Using the Wilcoxon signed-rank
test, one-leg standing times with the mouth closed
were compared to one-leg standing times with the
mouth opened. Furthermore, subjects were divided
into two subgroups: (1) patients whose one-leg
standing times were equal or shorter with the mouth
opened than with the mouth closed and (2) patients
whose one-leg standing times were prolonged with
the mouth opened. Physical indices of these sub-
groups were compared using the Mann-Whitney U
test. The significance level was set at 0.05.

Results

The mean number of remaining teeth was 20.1+9.2.
Everyone who had lost molar teeth contacts on
both sides was wearing removable dentures. There
was no difference between the sexes for all physical
indices examined, except for grip strength (Table 1).
Therefore, all variables were compared between both
sexes. A significant correlation was observed between
normal one-leg standing time with eyes open and age,
handgrip strength, BMI, and the number of remain-
ing teeth (Table 2).

The average one-leg standing times with the mouth
closed and with the mouth opened were 24.84+21.33
and 21.55%+19.24 seconds, respectively. The time was
significantly shorter with the mouth opened than with
the mouth closed. The shortened group patients,
whose standing time was equal or shortened with the
mouth opened than with the mouth closed, consisted
of 19 males and 46 females. The prolonged group
patients, whose time with the mouth opened was
prolonged, consisted of 13 males and 29 females.
There were no significant differences between the two

Table 2 Comparison between the normal one-leg standing time with eyes open (mouth closed) and the age, grip

strength, BMI, and number of remaining teeth

Age Grip strength Body mass index Number of remaining teeth
Normal one-leg standing time Correlation coefficient —0.376 0.193 -0.194 0.316
P 0.000* 0.047% 0.045% 0.001*

Note: *P<0.05, based on Spearman'’s rank correlation coefficient.
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subgroups in age, handgrip strength, BMI, or the
number of remaining teeth (Table 3).

Discussion

The results of the current study confirmed previous
findings that a significant correlation exists between
the one-leg standing time with eyes open and the
number of remaining teeth. Furthermore, the authors
found that the one-leg standing time was significantly
shorter with the mouth opened than with the mouth
closed. It may be concluded that the vertical mandib-
ular position affects the one-leg standing time.

Gangloff and Perrin'' report that body swaying
increases when conduction anesthesia is performed
on the mandibular foramen in young, healthy
subjects, and they also indicate that the center of
gravity changes, depending on experimentally con-
ferred mandibular positions.'? Both studies support
the possibility that the periodontal membrane func-
tions as a proprioceptor that governs body balance.

On the other hand, Perinetti et al'? found no
evidence of changes to the center of gravity in
patients with malocclusion, and concluded that
postural control is not different in the closed-mouth
state, which includes mandibular rest and the
intercuspidation positions.'*

Based on the authors’ hypothesis that muscle
spindles are more important than the periodontal
membrane for postural control, the one-leg standing
times with the mouth opened and with the mouth
closed were compared. Bracco et al.'® report that the
myocentric position determined by muscle contrac-
tions lead to smaller differences in the center of
gravity, compared to the rest position of the
mandibular joints and centric occlusion. In addition,
Sforza et al.'® found that changes to the center of
gravity can be stabilized with equivalent muscular
activity from the right and left masseter muscles
during sprinting. Previous studies by the authors

Table 3 Comparison between the ‘shortened’ and

‘prolonged’ subgroups

Subgroup

Physical indices Shortened Prolonged P

Age (years) 755+54 757x45 0.896"°
Hand grip strength (kg)  23.5%8.6 23.6+x7.2 0.592N
BMI 242+29 251x31 0237
Number of remaining teeth 20.9+8.9 18696 0.266™°

Note: NS=No significant differences (at P=0.05, based on the
Mann-Whitney U test).

In the ‘shortened’ group patients, the one-leg standing time was
equal or shortened with the mouth open than with the mouth
closed. In the ‘prolonged’ group patients, the one-leg standing
time was prolonged with the mouth open.

CRANIO®: The Journal of Craniomandibular & Sleep Practice 2015

Yoshida et al.

indicate that edentulous patients with an unstable
lower jaw are more prone to shifts of their centers of
gravity and that the number of falls can be reduced in
patients with dementia who wear dentures.*!” These
observations suggest that mandibular stability is
important for postural control, and the results of
the current study support this conclusion.

However, many methods are available for measur-
ing the one-leg standing time, and researchers select
the method." It remains to be secen whether the
methods used in this study (e.g. one measurement
lasting up to 60 seconds) were appropriate. To gain
further insights into the role of the mandibular
position on postural control, the authors believe that
a more detailed investigation employing a stabil-
ometer will be necessary.

Conclusion

In this study, the authors found that the one-leg standing
time with the mouth opened was significantly shorter
than the time with the mouth closed. This may be
because the proprioception of the periodontal mem-
brane and muscle spindles becomes functional in the
mouth-closed condition. The authors conclude that the
vertical mandibular position may affect body posture.
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Prognosis-related factors concerning oral and general
conditions for homebound older adults in Japan
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Purpose: The present study examined the relationship between oral function, such as eating/swallowing, and life
prognosis among a homebound elderly population, considering physical and mental function.

Methods: The participants were 511 homebound older adults aged 65 years or older living in four Japanese
prefectures. Sex, age, activities of daily living (ADL), cognitive function, underlying disease, nutritional status as
Mini-Nutritional Assessment-Short Form (MNA®-SF), swallowing function, dietary modification and occlusal status
were examined at baseline. Participants were categorized into poor outcome (died or admitted to hospital or nursing
home) and good outcome (still under home care) groups at 1-year follow up, and significant related baseline factors
were analyzed. In addition, these groups were compared by the ADL subgroup divided into <60 (lower) and 260
(higher) by Barthel Index.

Results: In total, 473 participants were followed up (poor outcome group 177 [37.4%], good outcome group 296
[62.6%]). Sex, age, ADL, MNA®-SF, swallowing function, dietary modification and occlusal support were significantly
different between these groups. Logistic regression analysis showed that sex and MNA®-SF score were significantly
related to prognosis in the lower ADL group, and sex, age, Charlson Comorbidity Index and occlusal support were
significantly related in the higher ADL group.

Conclusions: ADL was strongly correlated with life prognosis in homebound older adults. Within the higher ADL
participants, occlusal support was related to this outcome. Geriatr Gerontol Int 2014; ee: se—ee,

Keywords: activities of daily living, elderly, nutrition, occlusion, prognosis.

Introduction

Among the elderly population, malnutrition induces
decreased immune competence' and sarcopenia.’ As
decreased immune competence increases the risk of
infections and sarcopenia impairs physical function,
malnutrition is important as a factor causing health
disorders in these older people. It was reported that
more than half of Japanese older adults requiring home
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care were malnourished or at risk of malnutrition.? Mal-
nutrition occurred under these conditions as: (i) chronic
diseases, such as cancer, chronic cardiac failure, chronic
renal failure and chronic obstructive pulmonary disease;
(i) acute diseases or wounds, such as surgery, acute
infection and multiple trauma; and (iii) starvation as a
result of insufficient ingestion of energy and protein.*
Among these, the risk of malnutrition as a result of (iii)
is high in older adults, as dietary intake decreases with
aging.® The risk of malnutrition becomes higher when
older adults require long-term care, because these
factors are combined with difficulty in oral ingestion as
a result of impaired eating/swallowing functions.®

It has been reported that malnutrition is directly
linked to longevity;”* however, it has not been shown
that impaired eating/swallowing function that causes
malnutrition® is related to life expectancy. The aim of

doi: 10.1111/ggi 12382 | 1
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the present study was to clarify the relationship between
oral function, such as eating/swallowing, and life prog-
nosis among a homebound elderly population, consid-
ering physical and mental function.

Methods

We examined 716 homebound older adults aged 65
years or older living in four prefectures of Japan (Tokyo,
Kanagawa, Niigata and Fukuoka) from October to
December in 2010." Among these participants, 511
participants were followed up 1 year later (162 men, 349
women, mean age 84.2%7.6 years). This study was
approved by the ethics committee of Nippon Dental
University. All the patients and/or their families gave
written informed consent before study participation.
At baseline, sex, age, basic activities of daily living
(ADL), cognitive function, underlying disease, nutri-
tional status, swallowing function, dietary modification
and occlusal status were examined. The present living
status was determined at 1-year follow up by interview-
ing care managers and physicians of the participants.

ADL

ADL was evaluated using the Barthel Index, which is a
widely used index."” The participants with a Barthel
Index score of 260 points (those whose basic actions in
daily life were almost independent’?) were classified as
the higher ADL group, and participants with a Barthel
Index score of <60 points were classified as the lower
ADL group.

Cognitive function

Cognitive function was evaluated using Washington
University Clinical Dementia Rating (CDR), an obser-
vational method that is widely used to evaluate the
severity of dementia throughout the world."” Partici-
pants with a score of zero and 0.5 were classified as
“absence of dementia”, and participants with a score of
21 were classified as “presence of dementia”.

Underlying disease

The underlying disease in each participant was obtained
based on the diagnosis of the physician in charge and
evaluated using the Charlson Comorbidity Index (con-
comitant underlying disease index), a concomitant
disease index for prognostic evaluation.™

Nutritional status

The nutritional status was evaluated using Mini-
Nutritional Assessment-Short Form (MNA®-SF) con-

sisting of six screening items in the first step of MNA®,
a simple evaluation method for older adults.”

Swallowing function

Swallowing function was evaluated according to the
neck auscultation method by Zenner et al.' Each par-
ticipant was made to ingest 3 mL of water from a glass
and the swallowing status was evaluated by neck aus-
cultation.” At this time, when a symptom such as
choking, respiratory distress or wheezing occurred or
the water was swallowed in multiple portions, “presence
of swallowing disorder” was judged, and otherwise
“absence of swallowing disorder” was judged. The
dentist in charge of the test was instructed about the
neck auscultation method in advance of the test.

Dietary modification

The interview showed whether the dietary modification,
such as puree and nectar, was used or not in the every
day diet. Drinking thickened water was also included in
the dietary modification.

Occlusal status

A dentist carried out an oral examination at home, and
depending on the occlusion status in the molar region,
the participants were classified as follows. Participants
with occlusion of the molar region with natural teeth or
denture(s) at one or more sites were classified as “pres-
ence of occlusal support”, whereas those with no molar
region occlusion with either natural teeth or denture(s)
were classified as “absence of occlusal support”.

Statistical analysis

According to the follow-up examination, the partici-
pants were classified into two groups: (i) participants
still receiving home care in the same manner as 1 year
ago; and (ii) participants who were admitted to hospital
or a nursing home, or died during the last 1-year period.
Participants in group (i) were handled as the “good
outcome group”, and participants in group (i) were
handled as the “poor outcome group.” These two
groups were compared by the yx’-test and Mann-
Whitney U-test. Furthermore, multicollinearity was
investigated with Spearman’s rank correlation coeffi-
cient and Cramer’s coefficient of association (Cramer’s
V). In addition, the participants were divided by Barthel
Index score, and the influence of each factor (P < 0.10)
was investigated by logistic regression analysis in each
ADL subgroup. In statistical analysis, PASW Statistics
18 (IBM, Tokyo, Japan) was used, and the level of sta-
tistical significance was set at 95%.

© 2014 Japan Geriatrics Society
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Results

Excluding 38 participants (7.4%) in whom the
follow-up investigation was not possible as the nursing-
care service provided had changed or consent was not
obtained, 473 participants (145 men, 328 women, mean
age 84.1+7.6 years) were followed up. The good
outcome group consisted of 296 participants (75 men,
221 women, mean age 83.5:+ 7.7 years). The poor
outcome group consisted of 177 participants (70 men,
107 women, mean age 85.1+ 7.4 years). Among the
poor outcome group, 119 participants (25.2%) were
admitted to a hospital or nursing home. The reason for
this admission was orthopedic disease in 19, pneumonia
in 18, cerebrovascular disecase in six, malignant neo-
plasm in five, cardiac disease in five, other in 30 and
unclear in 36. Deceased participants accounted for 58
(12.3%), and the cause of death was pneumonia in 12,
senile deterioration in 12, cardiac disease in eight,
malignant neoplasm in seven, cerebrovascular disease in
three, other in 10 and unclear in six.

The items that showed a significant difference
between the good outcome group and poor outcome
group were sex, age, ADL, MNA®-SF, swallowing

function, dietary modification and occlusal support
(Table 1).

Looking at the inter-item correlation, a strong corre-
lation (P < 0.001) was detected between Barthel Index
and other items, as shown in Table 2. Then, the par-
ticipants were divided into the following two ADL sub-
groups for analysis. The lower ADL group with a
Barthel Index score of <60 points consisted of 211 par-
ticipants (67 men, 144 women, mean age 84.5+ 8.0
years), and the higher ADL group with a Barthel Index
score of 260 points consisted of 262 participants
(78 men, 184 women, mean age 83.8 £ 7.3 years).

Comparing the good outcome group and poor
outcome group in each ADL subgroup, a significant
difference was recognized for MNA®-SF in the lower
ADL group, and for sex, age, Charlson Comorbidity
Index, swallowing function and occlusal support in the
higher ADL group (Table 3). In addition, the stepwise
logistic regression analysis showed that sex and
MNA®-SF  were identified as prognostic factors
(P<0.05) in the lower ADL group, and sex, age,
Charlson Comorbidity Index and occlusal support were
identified as prognostic factors (P < 0,05) in the higher
ADL group (Table 4).

Table1 Comparison between good outcome group and poor outcome group

Prognosis Odds ratio (95% CI)  P-value

Good outcome Poor outcome

group (n=296)  group (n=177)
Men, n (%) 75 (25.3) 70 (39.5) 0.519 (0.348-0.773) 0.001
Age, mean (SD)* 83.5(7.7) 85.1 (7.4) 0.034
ADL (Barthel Index), mean (SD)* 64.2 (26.7) 51.1 (29.0) <0.001
CDR not less than 1, n (%) 157 (53.0) 105 (59.3) 1.291 (0.886-1.882) 0.184
Charlson Comorbidity Index, mean (SD)? 1.3(1.2) 1.6 (1.4) 0.052
MNAZ®-SF, mean (SD)* 10.4 (2.3) 9.5 (2.3) <0.001
Presence of swallowing disorder, n (%) 73 (24.7) 73 (41.2) 2.144 (1.438-3.196) <0.001
Dietary modification, 7 (%) 70 (23.6) 69 (39.0) 2.063 (1.377-3.089) <0.001
Absence of occlusal support, 7 (%) 26 (8.8) 31 (17.5) 2.205 (1.261-3.855) 0.005

TMann-Whitney U-test, others: x> test. ADL, activities of daily living; CDR, Clinical Dementia Rating; CI, confidence interval;

MNAZ®-SF, Mini-Nutritional Assessment-Short Form.

Table 2 Correlation between activities of daily living (Barthel Index) and each examination item

Sex Age CDR  Charlson MNAS®-SF  Swallowing Dietary Occlusal
Comorbidity disorder modification support
Index
Correlation coefficient 0.233% -0.069 -0.205 -0.194 0.519 -0.261 —0.489 -0.116
P-value 0.178  0.134 <0.001 <0.001 <0.001 <0.001 <0.001 0.011

*Cramer's coefficient of association (Cramer’s V). ADL, activities of daily living; CDR, Clinical Dementia Rating; MNA®-SF,

Mini-Nutritional Assessment-Short Form.

© 2014 Japan Geriatrics Society
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Table 3 Comparison between good outcome group and poor outcome group in lower and higher activities of daily living group

Lower ADL group

Higher ADL group

Outcome QOdds ratio P-value Outcome QOdds ratio P-value
Good outcome  Poor outcome  (95% CI) Good outcome  Poor outcome  (95% CI)
group (n =109) group (n =102) group (n=187) group (n=75)
Men, n (%) 28 (25.7) 39 (38.2) 0.558 (0.311-1.004) 0.050 47 (25.1) 31 (41.3) 0.476 (0.271-0.839) 0.010
Age, mean (SD)* 84.2 (8.4) 84.8 (7.5) 0.714  83.1(7.2) 85.5(7.2) 0.008
CDR not less than 1, 66 (60.6) 71 (69.6) 1.492 (0.843-2.640) 0.168 91 (48.7) 34 (45.3) 0.875 (0.511-1.497) 0.626
n (%)
Charlson 1.7 (1.5) 1.6 (1.4) 0.992 1.2 (1.0) 1.6 (1.4) 0.040
Comorbidity Index,
mean (SD)*
MNA®-SF, 9.3 (2.2) 8.6 (2.2) 0.013 11.1 2.1) 10.8 (1.8) 0.128
mean (SD)t
Swallowing disorder, 41 (37.6) 49 (48.0) 1.533 (0.886-2.654) 0.126 32 (17.1) 24 (32.0) 2.279 (1.230-4.223) 0.008
n (Oo)
Dietary modification, 49 (45.0) 57 (55.9) 1.551 (0.901-2.670) 0.113 21 (11.2) 12 (16.0) 1.506 (0.700-3.240) 0.293
n (00)
Absence of occlusal 13 (11.9) 19 (18.6) 1.690 (0.787-3.630) 0.175 13 (7.0) 12 (16.0) 2.549 (1.105-5.881) 0.024

support, 1n (%)

Mann-Whitney U-test, others: yx*-test. ADL, activities of daily living; CDR, Clinical Dementia Rating; CI, confidence of interval; MNA®-SF, Mini-Nutritional

Assessment-Short Form.
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Table 4 Results of stepwise logistic regression analysis in lower and higher activities of daily living group

B Standard Wald test P-value Exp (B) 95% CI
deviation

Lower ADL group
Sex -0.657 0.307 4.588 0.032 0.518 0.284-0.946
MNA®-SF -0.174 0.067 6.875 0.009 0.840 0.737-0.957
Constant 2.605 0.849 9.429 0.002 13.537

Higher ADL group
Sex -0.896 0.326 7.534 0.006 0.408 0.215-0.774
Age 0.085 0.023 13.356 0.000 1.089 1.040-1.140
Charlson Comorbidity Index 0.417 0.142 8.631 0.003 1.518 1.149-2.004
Occlusal support 1.039 0.453 5.254 0.022 2.826 1.163-6.870
Constant -8.306 2.076 16.012 0.000 0.000

ADL, activities of daily living; B, partial regression coefficient; Exp (B), exponential function (partial regression coefficient);

MNA®-SF, Mini-Nutritional Assessment-Short Form.

Discussion

The results of the present study suggested that
occlusal support could be related to life prognosis
in homebound older adults whose ADL is relatively
maintained.

Regarding the correlation between nutritional status
and outcome, low body mass index and hypoalbumin-
emia were handled as poor-prognostic factors in
homebound older adults.” In addition, Tsai eral
reported that MNA® is a factor capable of predicting the
nutritional status and outcome in older adults admitted
to a nursing home."

The Barthel Index is a globally used tool for ADL
evaluation, and it was reported that the level of indepen-
dence is high with a Barthel Index score of 260 points,
severe disability is seen with a score of <40 points and
total aid is necessary with a score of <20 points." In the
present study, a strong correlation was recognized
between ADL and other examination items. Then, in
order to avoid multicollinearity, the participants were
divided into lower ADL group with a Barthel Index score
of <60 points and higher ADL group with a Barthel Index
score of 260 points for statistical analysis. As a result, in
the lower ADL group, a significant correlation was rec-
ognized between malnutrition risk and life prognosis, the
same as in previous studies.’®!

In contrast, in the higher ADL group, nutritional
status was not related to life expectancy. In the higher
ADL group, the items that showed a significant corre-
lation with life prognosis were underlying disease and
occlusal support, as well as sex and age. It could indicate
that someone who has maintained relatively high ADL
is admitted into the hospital or nursing home suddenly
because of deterioration of their underlying medical
problems. Furthermore, a significant correlation was
recognized between occlusal support and prognosis, so

© 2014 Japan Geriatrics Society

we speculate that loss of occlusal support resulted in a
chewing disorder and caused an eating disorder leading
to malnutrition.

Many studies have shown that teeth, occlusal support
and chewing ability were correlated with nutritional
status in older adults, and it is concluded that the pres-
ence of occlusal support and chewing ability are favor-
able factors for nutritional status.*** Chewing ability
was produced by occlusal support as well as oral func-
tion including tongue, cheek and lips movement,” and
oral function was significantly related to ADL.** It could
be quite reasonable in the lower ADL group that oral
function had already decreased in the same manner as
general physical function, and eating/swallowing disor-
der and malnutrition were caused by the chewing dis-
order. In contrast, oral movement for chewing could be
maintained in the higher ADL group, so that the exis-
tence of occlusal support might be directly involved in
maintenance of chewing and eating function.

In the present study, the reason for admission to
hospital or a nursing home did not focus on the under-
lying disease status, so further studies will be required to
show that occlusal support is related to life prognosis in
homebound older adults whose ADL is relatively main-
tained. Furthermore, as malnutrition accompanying
loss of occlusal support was the cause of sudden wors-
ening of outcome among the relatively ADL maintained
group, we should investigate the possibility that recov-
ery of chewing function by restoring occlusal support
with denture(s) might improve eating function, leading
to improvement of nutritional status and further to
improvement of life expectancy.
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