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Project for improving everyday life functions of local elderly people

- Improving the swallowing function -

1 Research outline

For the elderly, “eating” is one of the great joys. Maintaining or improving the swallowing
function is an important factor for enjoying the pleasure of eating. Persons having higher
swallowing function tend to have higher abilities of daily living activity, and a decline in the
swallowing function is believed to incur a decline in health.

In the current project, we offered a “training program for improving the swallowing function”
once a week at our institution to healthy old people in the region and asked them to also practice
the program every day at home. Then, changes (i.e., degrees of improvement) in the swallowing
function by a series of the program were assessed by comparing various indices of oral
functions and relevant brain functions before and after the program.

As a result, many of the participants showed improved oral functions and activation of the
brain functions. We will continue to accumulate data to investigate, aiming at providing a better
training program.

2 Background

In Japan, the number of individuals aged 65 and over was 3.395 million (26.8% of the entire
population of the country) in 2015 and is predicted to increase to 3.657 million (30.3%) in 2025.
The number of individuals aged 75 and over is also predicted to sharply increase from 1.646
million (13.0%) in 2015 to 2.179 million (18.1%) in 2025. On the other hand, the order of
leading causes of deaths for the Japanese people changed in 2011, and pneumonia became the
third frequent cause from its previous fourth position, replacing cerebrovascular diseases. Of
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deaths by pneumonia, at least 90% are elderly people aged 75 and over. Aspiration is believed to
be involved in at least 70% of pneumonia in the elderly. As the data suggest, the risk of death by
pneumonia is high among the elderly, and pneumonia in the elderly is highly associated with
aspiration. Therefore, improvement of the swallowing function is likely to be highly essential
for preventing aspiration pneumonia.

3 Research objectives

The current research study aimed to provide local elderly people with a program for
improving the swallowing function and to verify its effects. Because the program was to be
executed not at a hospital or a care facility but at a university, the participants were limited to
healthy people who could periodically visit the university. Therefore, the aimed effects of the
program were not dramatic improvement but maintaining or slightly improving the function.
Because participation in the program was also expected to activate various and broad brain
regions and to improve the entire function related to everyday life, the effects of the program
were also investigated by measuring the brain functions using functional near-infrared
spectroscopy (NIRS).

4 Participants and the period of study.

The participants were healthy elderly people aged 65 and over who were members of the
Murakami Branch of Japan Federation of Senior Citizen Clubs in Murakami City, Niigata
Prefecture. A course consisting of a 10-week program was given twice in a year (the first
course: spring to summer, the second course: summer to autumn) and was given every fiscal
year starting in the fiscal year 2016. This course has been offered 4 times so far.

Before starting each course, letters were sent to senior citizens clubs inviting about 10
participants. The actual number of participants were 5 to 13 per course. We first scheduled to
divide the participants into two groups of 1) participants receiving only the swallowing function
improvement program, and 2) participants receiving both the swallowing function improvement
program and a program for improving physical and cognitive functions, and to compare the
results between the groups. However, interviews with the participants about their daily activities
revealed that most of the participants were attending various exercise classes on a daily basis.
Therefore, comparing results by grouping the participants became difficult, and the grouping
was cancelled.

5 Plan of data collection and the procedure and methods of the study
1) Data collection

A rehabilitation program named “Lesson to foster eating ability” was provided to healthy
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elderly people in Murakami City, Niigata Prefecture. In each of the 10-week course, the
evaluation of the participants and training took place. The participants were 34 people in total
(10 men, 24 women), and the mean age was 78 years (ranged from 67 to 90).

2) Methods of participant evaluation
In each course, participants were evaluated before the program (the first week) and on the
last day (the 10th week). The following eight items (1) to (8) were evaluated.
(1) Bite force
Participants were asked to strongly bite a piece of film for measuring the bite force
(Dental-Prescale film, Fuji Photo Film Co.) with the maximum force for three seconds.
The film that was bitten was stored in a cold place and was then immediately used to
calculate the maximum bite force and occlusion balance using an exclusive system for
measuring the bite force (Occluser 709, GC).
(2) Hyaqienic status of oral cavity

As indices of hygienic status of the oral cavity, the bacterial count in the oral cavity, the
degree of halitosis, and the moisture content in the oral cavity were measured.
(i) Bacterial count in the oral cavity
The bacterial count was measured using a bacterial counter (Bacterial Counter,
Panasonic) according to its ordinary procedures.
(ii) Degree of halitosis
The degree of halitosis was measured using Breathtron 11 (Yoshida) according to its
ordinary procedures.
(iii) Moisture content in the oral cavity
The moisture content at the middle of the dorsum of the tongue was measured using
a moisture checker for mucus (Life Co., Ltd.) according to its ordinary procedures.
(3) Questionnaire
A questionnaire on dysphagia by Ohkuma et al., which is a description-type
guestionnaire, was administered.
(4) Phonation and articulation tests

(i) Maximum phonation time (MPT)
The participants produced the “ah” sound as long as possible after a maximum
inhalation. An examiner measured the duration of the phonation using a stopwatch.
The sound was produced at a pitch and a volume typically used in usual
conversations for each participant.
(ii) Oral diadochokinesis
Using an oral cavity function testing device (Kenkokun, Takei Scientific
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Instruments Co., Ltd.), alternative repetitions of “pa”, “ta” and “ka” sounds were

measured, and the number per second was determined.
(5) Lung function
Vital capacity was measured using a spirometer (Spiro Shift SP370-COPD Hi Per Plus,
Fukuda Denshi) according to its ordinary procedure.
(6) Tongue pressure

The maximum tongue pressure was measured using JMS tongue pressure
measurement device according to its ordinary procedure.
(7) Swallowing function

As an index of swallowing function, repetitive saliva swallowing test (RSST) was
conducted.
(8) Brain function measurement by functional NIRS

Using functional NIRS (Spectratech OEG-17APD), time-series hemodynamics in the
brain (in the temporal lobe where the swallowing center is located) were measured.
Data were taken at rest, when swallowing saliva, when chewing marshmallow, and

when sucking a swab that was dipped in lemonade and then was frozen.

3) Contents of the training program
During the “Lesson to foster eating ability” held once a week, a series of exercises based on
our original program was instructed. Furthermore, the participants were asked to practice
the exercises every day at home (three times a day, before each meal for exercises except
for (ii), and after each meal for the exercise (ii)) and take daily records. Whether they
actually practiced the exercises at home or not was checked during the class.
(1) Biting and mastication power strengthening exercise

(i) Puffing out the cheeks (an exercise for strengthening cheek muscles to improve
mastication function, dry mouth and spilling) for 30 seconds.
« Puff out the left cheek. Puff out the right cheek. Puff out both cheeks.
+ Tap and flatten the cheeks with the palms so as to make a loud “P” sound.
(ii) Tapping (an exercise for strengthening the biting force to improve mastication
function and dry mouth) for 30 seconds
+ Tap the upper molar teeth with the lower molar teeth and make them clatter for 30
seconds
(iii) Massage of salivary glands (Massage to increase saliva to facilitate bolus
making) for 30 seconds x 3 kinds of massage
« Parotid gland, submaxillary gland and sublingual gland were massaged using the
ordinary procedure.
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The following exercises were practiced as recreational activities during the lesson when there
was time.
(iv) Rock-paper-scissors game with lips
« Participants made pairs and played the rock-paper-scissors game by changing the
form of their mouth. Specifically, participants pouted the lips for rock, opened
the mouth wide for paper, and thrusted out the tongue for scissors.
(v) Tongue twister
« Participants said several short phrases fast all together as a group so as to move
muscles around the mouth.
(2) Oral health care
(i) Exercise of fingers (Warming-up exercise before brushing teeth. An increased blood
flow over a wide area of the brain was expected.) for 10 seconds
The participants stretched and lifted the arms toward the front at the height of the
shoulders with the palms facing downward. They stretched and opened the fingers
to the maximum, and then shut the fists while keeping the palms facing downward.
They repeated the movements ten times as fast as possible.
(ii) Exercise of cheek muscles using toothbrush (To strengthen biting and mastication
power) for 10 seconds
+ While keeping the lips as in making the “eh” sound, the participants held the handle
of a toothbrush between the lips, and smiled. Then, the participants moved the lips
as in making the “00” sound, as if pushing out the toothbrush. They repeated the
movements 10 times.
(iii) Brushing teeth for 3 minutes
+ The participants brushed their teeth in proper ways using a toothbrush and auxiliary
cleaning device.
(iv) Brushing the tongue for 30 seconds
The participants brushed their tongue gently using a tongue brush. They were
instructed to brush their tongue only once a day.
(3) Respiration exercise

The party horn for respiration exercise (Levels 1 and 2, Lupinus) was used. The load was
increased gradually by adjusting the level and frequency so as to not impose too much
load.

(4) Tongue muscle exercise

PekoPanda (Orarize) was used. PekoPanda is a flat stick having a semi-spherical bulge at
an end. With the bulged end inserted in the mouth, the participant smashed the bulge by
squeezing it between the tongue and the palate (tongue pressure). Three different
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hardness levels were made available, i.e. soft (pink), ordinary hardness (green), and hard
(yellow). The load was increased gradually by adjusting also the frequency so as to not
impose too much load. The original procedure recommended the use of at least 3 times a
week, but the participants in this study were asked to practice the exercise every day.
(5) Swallowing exercise

Participants practiced the swallowing exercise based on the Fujishima Style (forehead
pushing) swallowing exercise (devised by Ichiro Fujishima).

4) Data analysis
Using the evaluation scores before the training program (measured in the first week of each
course) as the baseline, the scores after the program (measured in the 10th week of the
course) were compared with the baseline.

6 Expected results

The swallowing function declines with age due to age-related physiological changes even in
those who seem to be a satisfactory level and do not show any functional disorder. In this study,
prevention of decline in the swallowing function and/or improvement or maintenance of the
function were expected by providing a training program to healthy elderly people. From a
long-term perspective, it was expected to also reduce the mortality of local residents by
preventing aspiration pneumonia. As the swallowing function improvement program was likely
to activate a large region of the brain, it was expected to effectively improve the entire daily life
functions. The results of this study will be reported and published targeting specialists of
swallowing and the local community. Improvement in the swallowing function was expected
not only in the participants of this project but also in the entire elderly population in the region,
by sharing the results with local communities and enlightening people.

7 Practice of the exercises by the participants (subjects)

Most participants willingly attended the lessons and practiced the exercises at home. Many
mentioned that they enjoyed coming to the lessons. However at home, although they were
instructed to practice the exercises before each meal (breakfast, lunch and supper) with the
exception of those exercises for oral care, many practiced the exercises at different hours of the
day. Reasons were that it was troublesome to practice before a meal because they were busy
cooking, family members were waiting, they were hungry, and practicing while engaging in
another activity such as watching TV made it easier as they were able to practice when they
wanted to.

The participants were asked to take records of exercises practiced at home. The forms for
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recording one-week practices were distributed at every lesson. The forms were returned from
100% of the participants each time.

As a whole, the participants eagerly participated in the program except for changing the hours
of doing the exercises at home.
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Multidimensional Analysis on the Effect of Vocal Function Exercises on Aged Vocal Fold
Atrophy.

Kaneko M, Hirano S, Tateya I, Kishimoto Y, Hiwatashi N, Fujiu-Kurachi M, Ito J.

J Voice, 29:631-644, 2015.
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Optimal duration for voice rest after vocal fold surgery: randomized controlled clinical study.
Kaneko M, Shiromoto O., Fujiu-Kurachi M, Kishimoto Y, Tateya I, Hirano S.
J Voice, 31(1), 97-103, 2016.

Test-Retest Reliability of Detecyion Time Data Measured Using a Masseter Electromyogram in
Healthy Young Adults: Preliminary Analysis of Data

Satomi MIYAOKA, Yozo MIYAOKA

J. Perceptual and Motor Skills 122(2) 509-517 2016.

Tongue pressure production and submental surface electromyogram activities during tongue-hold
swallow with different holding positions and tongue length.
Fujiwara S, Fujiu-Kurachi M, Hori K, Maeda Y, Ono T
[published online ahead of print November 24, 2017].
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Influence of Breathing and Chewing on Timing of Flavor Detection
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Immediate effect of laryngeal surface electrical stimulation on swallowing performance.
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RmE S EEBARE T U ALY T— g Vo 2 KEICBITAERMETY LY 57—
va CORER HYER (32-35).

B ()

BRI 2 BB ANE FEE~OM A 3. HYBEE (195-198).

YRR — . il H B — AR

B SR, 2016.

ﬁm

o

<HKeRRE>
SRR O H 5T EOHEE — A S HEEE RS SR T REE ORI,
A
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SEEERAFZE 12 (1) @ 19-25, 2015.

Frie  milnE ORISR, BRI OWA 2. WE THERE
WX EDL IR b DB 3717

AR A

Geriatric Medicine 54 (1) : 65-68, 2016.

WEFT D) UAEY T g

e g (V) WA — REFT R ORZ SR & Fo@E —.

SEREETEATE 14 (2) - 79-86, 2017.

ERE FEEY N T —3 9 A BC — &
BRI
Medical Rehabilitation, 212, 199-204, 2017.

EELGE W T )& s b 2 EEN AL ?
BRI
H APESHH4R, 4886, 65-66, 2017.

BE -HTOX D=L LB 5V
EHEIES
SREVEN# 18(4) 2-12 2017.

[BFEEZAEXTI RN 0o TEXWIT RV | ZREES T
EELES
SREVEN# 18(1) 25-34 2017.

BABETEED A =X L L EBAMEERE.
BEHT. BBt
PR v —F L 52(2) ¢ 117-122, 2018.

<ERR>

Immediate effects of infrahyoid neuromuscular electrical stimulation (NMES) on tongue pressure

generation and hyoid movement.
Fujiu-Kurachi M, Takahashi K, Hori K, Hayashi H, Ono T, Inoue M:

Oral presentation during English Session Ilat the 21st Annual Meeting of Japan Society of Dysphagia
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Rehabilitation (Kyoto, Japan, September 11-12, 2015).

FAEAd 3 DS A AL R K MBS & e KR I R IE T2

HlaE, sEHEE L IR T

FH2M AR ALY T — g VEFRTINES VPR 2745 H 30 B, Bk
U eV 7 — 3 UEF Vol 52, S455, 2015.

The relationship between timing of flavor detection and respiratory phases
MIYAOKA Satomi, MIYAOKA Yozo
HABR LB P8 49 MR PR 2749 H 24 B, IGRIR

EABPERNL MG Ls THA) 2k TR0 RKIC KT T2
AR, ST, PERE -, BMEE. JF R, BmE=
HAERERHMIE T2 2015 FEE KE Rk 27411 A 7 H

Influence of breathing and chewing on the timing of flavor detection
MIYAOKA Satomi, MIYAOKA Yozo
Organizing Committee of the 17th International Symposium on Olfaction and Taste

Rk 2846 A 5 H

EIRE IR D Z LRI 64 2 SREIE £ O B0 (A L RS — RRICHE T i LT —

BT 5 AT VLE?QV EfEE—
A4 PFIRR ST LR RE K 28 4F 6 1 BT

BIER O @i 128 D Wk THRE, PR - FEAREEE, B IRHERE O Ba
Pl Kfn, 1EEIE, EfEES
%17 B A ARSFERR TS Ak 284E6 A, AT

R B O K ORRE OB - B ADEEAT - M R s X 2 VLT
EEZE, B
ORI HAEEM T Y ALY T — g %S ERK 2849 A 23 H. #ET

BOEHZ 31T D & A BT B OFE N & RS RT3 2
EARK, EIRSE, Hbak B

22 HAEBREET U BT — g UEREITRE ERK 2849 A 24 H, FiBh
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M Wergne ) o 7= b o Mhilsibg » iFEE I B J 5 A — 2 CoMseiiEh 2 L < —
BT, AHEIT. AFHA, EEE, AR, BigE—
HO2MHAEBAEMT Y Y T — 9 %8 YRk 2849 H 23 H. #HET

BlE S i A kb g & U 7ol FRSHE & B ARRERE OB BE 9 4 AR
FEEAR, EEE, BEE=
EO2MHAAERMT U Y F— 9 % YRk 284E9 A, HiE

B OEER I E L C ORTEEE Tk
JEIFUEEN, BRI, U T BRI ROEMCE, NEF A
%65 23 [ H A FHESFSHRE Rk 28 42 10 H 21 H~23 H. &6 &

SERESMAFESE (B 1T B o F Al F OFZIMEIZ SV T
MErE. WMlER, &85 KBRS, SHEEX, BEEXT. 88T
FHR2RBEAREBEBREETN Y N T — g 05 Rk 284 9 H 23 H~24 H., #FiET.

The influence of tongue flexibility on the changes in tongue pressure production during tongue-hold
swallow.

Fujiwara S, Fujiu-Kurachi M, Hori K, Ono T:

Oral presentation during English Session2 at the 22nd Annual Meeting of Japan Society of
Dysphagia Rehabilitation (Niigata, Japan, September 23-24, 2016).

Tongue pressure production and submental surface electromyogram activities during tongue-hold
swallow with different holding positions and tongue length.

Fujiwara S, Fujiu-Kurachi M, Hori K, Ono T:

Scientific oral presentation at the 25th Annual Meeting of Dysphagia Research Society (Portland,
OR, USA, March2-4, 2017).

Usefulness of the Valsalva maneuver with nostril pinching in dysphagia following lateral medullary
infarction.

Oshima F, Mori S, Ohashi Y, Imada T, Fujiu-Kurachi M

Poster presented at the 25th Annual Meeting of Dysphagia Research Society (Portland, OR, USA,
March2-4, 2017).

BB A2 LBOERIMIIEN AN T - T IEFHIMAUREIE I X 2 e T P
ARERE. MR, KGR, SBEEL, BERXT. AT
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40 Al HABE FESS SERR294E 2 H 24 H~25 B, HRUHE

Wi TRERE & EFE - HEEHRRE - S IRRRRE & ORE-BES Sl E 2R L LA D,
BB R, R, SEE=
518 M I AR TS VRl 294F 6 A, BRIF

& DI E OB BRI & VR EE DN R IR A TR0 ST KT
AR, BB, bk, ==
HO3MHAEBAEWM T Y ALY T — 9% YRk 2949 A 14 H, THEN

HE S = in B LS Dl FEREIR R TR0 AICEE T D
PSRN, VERRE, EiffE—
F23 M HABREWER U A NEY F—a s ER294F 9 A 15 H, TR

VIR RS0 P 5 PR OO S0 & W PR EE D
WO, T, i BIREOCRL, ERE AR, WO, LA
5 23 [0l A AKERIET ) AN CY 7= a %S PR204E9 4 15 B, THA

BF 4

Swallowing, speech, and other physiological functions in elderly people on an isolated island in
Japan.

Ashiga H, Sato A, Takahashi K, Fujiu-Kurachi M

Poster presentation during the 10th Biennial Asia Pacific Conference on Speech, Language and
Hearing (Narita, Japan, September 17-19, 2017).

Effect of Lee Silverman \oice Treatment (LSVT® LOUD) on dysphagia in patients with
Parkinsonism (progressive supranuclear palsy and multiple system atrophy).

Nozaki S, Fujiu-Kurachi M, Furuta M, Yorifuji S:

Poster presentation during the 7th ESSD Congress (Barcelona, Spain, September 21-22, 2017).

PREERRICE N A Y T E T DI & 0 R
MR, kg A, AR, LA T&
%51 Bl HAEFERIES S Rk 294F 9 H 22~24 H, HRHS

Dysphagia Minimum Standards of Care: A Survey.
Barkmeier-Kraemer J, Brodsky MB, Carrara de Angelis E, Elzayat M, Ickenstein G, Kagaya H,
Fujiu-Kurachi M, Li H, Van Daele D, Verin E:
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Presentation during the World Dysphagia Summit (Barcelona, Spain, September 22, 2017).

Sensory evaluation of fruity-flavored jellies with a TDS method and analysis of
detection/recognition time evoked by the jellies

e =, EESE, EH R

AR L B725 51 MIRE PR 29429 J 25 H

W7 T —BUINT X 5 iR o2t
R, EHEKT, FREREA. REREA, LIEE -, FRERE -, BEMEE ERE=
HARBEREIMEFS 2017 K2 PRk 294 11 H 26 H

Tongue pressure production during plastic bottle drinking and straw drinking in young healthy
subjects.

Ogawa Y, Fujiu-Kurachi M, Hori K, Fujiwara S, Ono T

Poster presentation at the 26th Annual Meeting of Dysphagia Research Society (Baltimore, MD,
USA, March15-17, 2018).

PEE
BRE DT HHEOEZICE L CE, LTFTOFA b ZHhniziZ&F Lz, EL<H
LB L EFET,

BEEEHIE  PFEEK (KRPER I AT —v a 7F - Bh#- SRR L)
RRIE (RFPERFR I AEY T — 9 R - Rl - S8R L)
H2T 4R BERIACI OCAEERF Y AU T — a V58 - P SRR )
T ARG . RFRERER ) Y 7= g R SR ﬁéiﬁrﬁ( HFAEAE
BEZINEGFE - LV EEOW 0 NEKEENS 7T HERHE
WHESIE (W)« M EEBEANY 7 7 EERR B OEK
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(2) 7—~2 DI {REERE &L RBIIBERE DA |k

kA, HFEE, SEAEmET

Yoshito Matsubayashi(RPT, Ph.D), Yoshinobu Tanaka(OTR, MS),
Hiroko Aoda(RPT, Ph.D)

HR ) BT —a VREEREER ) ) T — g VR

AR OE R

TAENTHR T HIHE BRI EDFABITHE S w23 EA TR Y | Z o#) Tt 5
WZHER 2N TV 5, JEATEEIC L 2 milm b ORERHER T TIiE 2060 F1213 39.9%I2# T 5
ETRVLTEY APENADOBAIZ X HFHEASOERRIZ L, @FEFmOEMITHT 2
BOMAPRBHE CThH D, BNEREDRA L 72505 & LT, 10.2% 08T - &5, 15.3%
DRBFIECTH Y . ZOREIIRT 5 TR, BEFRFMOIEMIZHF G52 & EHERIT 2,
U BN T =g DD EPEETEOEERE LI, BEOHLHE~ORIELZX S Z
EHEAMNE LTHDN, S%ITZ OFEMMEZIEN L T ~OE D A b REMRAICAT 5 25
MWobHEBE 2D, REIZEIT 2B PRELOMEERE LI, B ESCRAE TR R3 2
HPBHEEICEDY 26 > TW5, EETEHIC OV TITERBEO R & EH) 0B I L3 p 5
TH Y D AT AFEERHLE RS THIIRONT VA N L—= 7R Lz
IO A RITHOI TS, F7-3RENE TRHICE U CiX. FE3MIRE CIT B Em 72 EE) o[
W RSN, TS, ERERE~OS, Yy P —ZAVRISNEB Y 3, FIERE
T RERERE LN AR BB MR 2 IIE L S VbW DK b LA Ef SN TN D,
ZhHh, BRI JOGREE T B OV IS b BRSO E R IR I K B R 7
FFEICLDEHNADAH THL EEZ NS, £, BETHEHE LI RERER
L7 s T MIRAEEE . FRREEREN LT e 7T AT E RRERE ~ DI KBRS B
LHEDHELHRLNDN, WEE—EDRMEE LI TR,

AHERD B

ARBFFEIL, HUISAEE DR Sl kT 5, EEl TR O D O IREREO M L& Hitg L
Lie7m 77 n (LU, BT 7Ta 7T 8) & SBEETEI O ORBIERED M -4
AL L7 n s o5 GRANETH 7 v 7T L) 2, B ikkRE & 38 EEERE I %I 2 B HERY
SR - MEENRERGET 22 L2 HE LTS,
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PIE - Jarh S
1. TV A

AWFFEIX, St A#FZED Non- randomized Control Trail with intention-to-treat analysis
Th b,

2. WFFE~7 4 —/L K

KIFFRD T 4 —/v B Th DHESRBENF T, FriBREALCAE L, AR 5832 ATk
R 39.1% (2015 4) DBl - Sl b OELR TH 5,

3. X

X RFIIHIRBIE SR v Z =BT T 2T T UL DIRMICTHE L, IEFE Lo
FOFNLREEZGLNT 65 Ll Lo Eing & Uiz, MIANITE 1 EOHEET3NA 17—
v AR ORI E 10 BIOMA) & Lic, 313 7=V HIZEETH 7077 Ae®
ML, 247 —/NVEITERAIETI 7 n 7 T A5 F T H I L ERE L, ¥, A%
HFEET DN 1 7 — VT EICHXZRE L TEET D 2 E2FEEIXLDICT 7 VI TE
RACIRH#H LTz,

4. It A

T e 77 naE LR (LR, AR 1%, 464 (BiE2 4., &tk 44 4, F
Y)fEln 13.244.3 5%) Tholz, ABRZIE, TRl EDOEDL L2l 5 10 D) hL—=2
7] BB, IHRRANIIEE BT D RNCER L7z THEI3W ) UP FL—=7] DA
—a— BFEEOH I ML —=0 T L 2fHDONT AN —=0 ) BER LT, O
OEFFREIL, [RORE OV ZfIEE Lo EEOARTE L, ARMOREITAEEIXE
PEZMEA L7z, (K 1-6) MABMEYANL, 4 FEOF I b L —=7 (FL—=71-4)
E2FEHDONT VAN —=0 T % 1y bR L, Z0#HKLITEY MIERHT B
L—= T DA=2a—%0 L, AABED 8 BRI TN THOA=2—2EM L, b
L—= U ZIE R — OB RE L RE LT,

WHE TR m 7T bz Fi i L2 (LT, BRE) 1%, 474 (BrEe 4, &k 41 4.
LS T4.845.4 7%) T o772, B REICIX. Square Stepping Exercise? (LLT, SSE) %
FEhi L7z, SSE R EEME S T ETD R LI AT » FNE — o R RF D IEMEIC
FUELIE BT, ZOREEZEVICYy P EE2AS I OIC L7, SSE 1IR3 KBERE DHERT - 7]
ERBETOHDLT-0, TNENAT v I — ORARZ R, BT 5 X 9 ICHEITS
CCHBILARLEmL, MADEEMPET I LICAT v I E— DG E (#x0E
MEX) & B CHERE LT,

BRBEWEEEHIC, YA —I 7T v (10~154y) - St A (40 53~5B0 4y) 7 —L K
vy (10~15747) &fi— L7ckRefaE & Lz,

ABO N L—= TR BHhhL—=271)
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5. alih

HHE S &I AR IOEEBEREOFAL & L, JEAETEEIC X 2 EHawmOiEm L~ ==
T (BGEThR) PR PRI FEOFMENELZ SE I, £ DY), Timed Up & Go Test

(LLF. TUG), TR ] 2 350 L7, B EORHMMIZIL, In Body Japan £
InBody720 % 721% InBody770 Z i L7 Ak A & — & A% (BIAIE) (2 X D& &
ORE L AFHITAE LY TR f(kg) & B B0 2 FeCThr L7 B8 A fak (LT, SMI)
M LT, ZNENOFMOFRMIT, FHEFEZR LA %2 v 708 2 BIE LT, *
7o, PREEBE DRI IXATEREE 2 .0 & Lo R - BATIREEZ 73~ 5 Yamaguchi Kanji
Symbol Substitution Test (LT, YKSST) % 3L 7=,
DInBody % {#H L7z BIA EIZ L 2B EORIEIZ OV T

InBody I3 6 TR D IR SRR A 2 vy, 0] Cald, 2, ARar, A, 21D |
JTHEST 2 2 & T, TBE SN TWDIRAENIGE & B L LW RS SO HIEDR FEE T h

%o WIEE, BHE. TH., RJIKETHE, HIOLA TERE 8 » FTICHEfAL B 2 LHIE
T 5, KNOESIEIIZFMH L THE (=X RE) 75720, fEICHETE,
HRE~DABENRIRNE SNDDB, XR—ARA—N—ZIEFE L TVWDIHREDHEEZTH D,
FHIEAL X, WA B S A R EESME U 7o STATR B & L, BRIl 2 A X U J TR 1 R,
FHUATICHRE 2 £ 2 2 & Lt —3 2, TERNT, FEMFRIC R — A X —I —Ha5 O,
HElem), £FEAH (HE) I2OWT, HEENLAT D, HOAMELY ., B
BEOBEEH LT BHER (SMI=MEE#i Eke)/H Em)?2) #HH L, EHS ©
i2kpE, BARAAD SMI OBy bAT7HRA » ME, BH<6.8Tkg/m2, & 4:<5.46kg/m?
EHELTWS,

Inbody720 (IHE7 /L) & InBody770 (BET /L) DEWL, T4 AT LA RE v TN
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FINCER L2 &0, WERBAEMR L2 & TH 0, HIEHFECO LTI HEER W
DR,
O IWPEIZDNT

2 EE, #215 GEHEW Grip D) 2 L7z, MIEDKALIL, Bz BRI TAL,
RGO PIMNC /2 D K D ICH D, STl B Z A£G HRICEIW T IRRETHIE L
7. BAEOFEL, RE B 2 48) OREHFBEEHNEZEAICRD X ITEY EE
I L7z, FHUOBRIEHE N F 2 RO RK RIS 2N E 2 I L ThHW S IEWREY Lo, )
FHEEDES WL ICT HERT 5, WEITAEALZHEIZ 2 BT 2170, A& bRKE
PREA L7z,
@TUG OHEFEIZDWT

TUG!ZPadsiadlo et al?BRE L= T —< 2 A F A N LN T o X 2 3MIT A §5
EThHDH, WEAY v 7 OFKE RN, & S45emDOF 7B H E3Y | 3mAB4T L, #F
DIKL T, O IZED ETO—#HOEEIZOWT, Ay 7 UrvFEHONTHEL
7o —HOBEIZBWT, NTURAERLTEHET L AEE LS D700, MIEHITHRE
D% FIZHE, BED Y R 7 a5k LTz,
@5mil A TR ORI EIZ DN T

IImOEMBITEEZ T, WO biE OEITHEL L H1T) LR L, SITBMA%3mH
H8mE TOSmMIT DUV THTERFH ZRIE L7z, AT & % ClE T 2 etk b & 572
B, EF IR REOMH IO, EE Y A7 ZlalkE LTz,

BYKSSTIZ oW T

BATHERE DREAT 2 HAJICBESE SN2 YKSSTIE, ALK VIR ESNZHLDOTH D,
PATHERE & 13, HIEZSLC, 2O HBEAERT D7-OICBERY K< WFELZED TV EE
THY ., EiEOATEHE EBET 5 L bt s, YRKSSTIE, mEliiEic s > T Ui
Do H LT LR BEOMAGDEE V., S DAL T HEELTWVESICT
RKLUCFHEETH D, A4 A XD MO & THIR S 72280 I SR S D, 1
BB ZIERESCHEE R OB & RS EIR S TV b, 28 B IZREROMETH 5,
BRAENEIT DR, # ) REQERIHETTHREZNZNCHIELE O, o, V) ¥
DIFERFENEZL L ThDERAAFKE D LI, REOEFIHIGE LEFBEOEZ AL E
PERIC RO HFETH D, FlEFEMV, SEME L BREMZEOHR MO H LI12, HEz120
BRFERT 5, UGB OBEBZ AL TE ZRVH 2 2EMIZIT) Ko lcskwdr & &
T2, FHIIZ1200) THEZIAATZFSOEZRE L, BEIIGAICE £, E7zMEHK
I T DB BN R 5722 D=V g (A, B) #HEL. MARIRICER D
FAMTEHET 2 Z LI KV EEDREY S Z LICEE L, (K7)

(RA 5y 3T A& 1E  (In Body720) (2 & 2 B 4% 7 S & OB+
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6. ot

ICARTRHIIZOWT, 2 B DOR—2 T A AZENRWVINERERT D729, Student @ t
WE 2 i L7z, A FEL B REE O AT IEL G DRI OV T, RIBEZ ~—
AT A AETHIGET D BE—Hi7E1ED BOCF 5% M\ 7= Intention-to-treat analysis & L,
Tl & MR & R B L Ul TOotRLE S HU T (ANCOVA) IZ Xk > THtr L., ST AR D
e (FENERES) IS0 ®H 5 t BEISTHMN Lz, T X TOREHENTIZIL SPSS for
Windows Version22 Z{#H L 7=,

7. B

KIFFRIIA~NL Y U FEFICESWTEY, FBY Y T —3 a3 VRFEMHEERR DK
B UKFEES 93) 25Tk, BB EE SRt 2 —0W 25 THEM LT, £
RGNS AR H3E & FEICTHAZITV, BFEEZ +50572 9 2 CEr CORE &5
7=

3

2=
IEAFTDR—=2 T A ATOWTIEEIERE - B & - BAHEE & b ICWRERICA B2
135 ST RED Ll I I A2 v o 72, (R 1)

BEMI LRI DWW T, Sm @ F AR TR 22 HONE SMI B W T AR E BRECHE R XA
ERN A Bz (5miBiA1TRiRE] F (1.90) = 19.26, p<0.01, SMI F (1.90) = 6.65,
p=0.01) 73, ZDOMDOIERICOWTITHERENL LN ST,

TR O T, A #ETIE bm BH AT (p=0.04) LBHEMHEOHEIEL RS
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SMI(p<0.01) THEZRE TS, B BETIE 5m il i A1 TR (p<0.0DIC A E I A LS A
HBITm, 7o, FRIEMSEELZ TG A YKSST I oW TCIEliEE & b A E R ENH LT,

F1. B2IMEFRIEOR—F 4

ARt BRf
(n=46) (n=47)
A fin 73.2+4.3 74.77+5.4
EERERE D R — 2 T
#7 H (kg 23.8+4.2 23.8+6.7
B K kel 22.8+4.1 22.9+17.1
BRAR A S [RD) 69.7+47.5 57.2+49.3
TUG [#] 7.9+1.2 8.2+1.3
Smid W ATREH (B 3.3+0.5 3.6+0.6
BRI EOR—AT A
SMI [kg/m?] 6.0+0.7 6.0+ 0.8
RHAERED R —R T A
YKSST  [#] 38.4+11.7 37.3+11.7

R AR, [ ] B EERT.

N—=Z2 7 A OHEIL, StudentDthfiiE & Efii. WM ON—2F A VITHERE
(ERZ NSV (N SNl

TUG: Timed Up & GO Test, SMI: skeletal muscle mass index, YKSST: Yamaguchi
kanji symbol substitution test
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2. WREHE O EEEERE

TR, BAEEONT ADOHE

ARt BEE
(n=46) (n=47)
FEAGE B I ATl I A # b vl I N# A
B RE
®h A& [kegl 23.8+4.2 23.8+4.4 99.8 + 8.2 23.8+6.7 23.9+6.7 101.1+ 10.6
"’ o [kel 22.8+4.1 22.7+4.7 99.5+9.5 229+ 7.1 23.2+6.9 103.2+12.9
BRER - BISipr [#] 69.7 + 47.5 75.9 + 48.4 145.7+121.3 57.2+49.3 60.5+47.9 121.3 + 145.2
TUG [#] 7.9+1.2 7.9+1.3 100.0 + 13.1 8.2+1.3 79+1.4 97.2+9.7
St A TR [FP]*+* 3.3+05 3.4+05 104.1+ 10.9* 3.6+0.6 3.4+0.6 94.6 + 9.1%*
LTRSS
SMI [kg/m?]* 6.0+ 0.7 5.9+ 0.6 98.9 + 2.6%* 6.0+ 0.8 6.1+ 0.9 102.0+ 7.2
R ENH BE
YKSST [&] 38.4+11.7 40.4 +10.4 107.6 £ 19.1* 37.3+11.7 41.4+13.4 112.3 + 22.3%*
TR EHRE RS, [ ] THEALERT

AFMIEE  MAMOREERASEREZ7RT : *P<0.05
AL - S AFIR Ol (BENILER) IGO0 H D tREIC T, o R %2787 0 *P <0.05, **P <0.01

'L - IR A R SLALIT R RME, TUG - 5mil i AT e ] 13 /ME 2 5 L 7-.

AT - TUG : Timed Up & GO Test, SMI : skeletal muscle mass index, YKSST : Yamaguchi kanji symbol substitution test
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BB

AMFIEIE, HUBAEEOMT @l E (O LT, BB PR a7 T A LRBEE TR m 7 F
LR, B iRBERE & RREIBERRIC X D EEERI R - MEBERIRARGET S 2 LA HAE LT
Ehi L7, TORER, RBIVETEI 707 7 2% FE Lz B BRI W IR, BTN
PR LN LN, BSETY T 07T A E LT A BEICB O TIESRTHES & B
BODLT NIRRT RA LN, Fl-iiff s LRBIEEOF BRI ERALNT, RO
KBRHE DL  IIHEEEMRS R <. Bix 2B MAICFERRIZE D Ml 72 EilE Ch 5
ZEEBSE XA TERERRD,

HEEDR—R T A NZDOWNT, iy - EHEERE - A& - RAEEIC VW THEZEN
BOLNRNoTZ L h, WEEHOBICHEIT e WEB X -, £, AR EE
L 7= EEE RIS A RHEE B 2OV TR, WTFNOEE EEMEIIHMEES LTV 55
D01 TH Y | FHEE B IRV T OB W B X T, TRTORMEHRIT, 7r s T A
BFEUMCE L TWER, P2y AR Ray X7 W b E 7200 A% ORI & 8 A
M7 BRI L VR L2 2 L TTF— 2 OXRENE U T, AFTRICE T 2 KIBEOMHTEIZ
DWTIE, SMARTORELEART 7 7T MBI L7 ho T2 E TI3BIO RS LTkt 5
FHDZ LT, BREORIENE U SO ERMERR TIE2<, A - FEOFFHFIZLS
HLOTHY, MABRN 3 NA LFEHIMTH D Z Lo b RIERIEEEAE - BT & - 72
BEREICZEN R ST L3N e B X N—R T A MEEMTE LT, &> T, ITT fi##ri BOCF
EafEH LT LT,

HATREINC DWW, BB T 7' e 79 A& 320 L7 A BRI ARTEL V H )T 0.1 i
K70 REETH 70 7T 2E&FEH Lz BRI ARTLY T 0.2 RL oz,
Matsubayashi & B2 X 25— R TR EREICL 8B PHEZENE Lic a7 T A
BT, FH 3.3~3.5 BAVEETH W ARBIZE & IZIERBROEEZ R LT\ D, JBAT @A
K25 NEBGOEREN 707 T 5 (SGTHR) 1 9 Tk, R TPBixtg@ins o 5m i 4
ITHRERNE BYE T 6.7£7.6, LMt T5.843.2 L OMENH V| Cwikel H 91X 10 & H v
FA7EE LTERALTWS, Zhb X0 MO ART% O bm i A TIRFRNIL 5 TR
CIFIERCMEZRLTRY, KR TIERD -T2 2 & £ R TEx g8 0¥ X
D HRIBICENATZETHVEEBEION y FATHEICHZEY LW Enb, SEIOZ{LITH
ERFORZEFMPANE LTIRA D2 ENTE D, WEROKETE LT, MARELY b XWE
T AORBENH LI, [WOLBNTWARELRIC L) EERZLTH, B<
BRBENBR SN, ZBIZk Y| MBS ARIRRICHAHE EAERENEL L
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Effects of Two Programs to Improve Elderly Community Residents’

Physical and Cognitive Functions

1. Objective

This study examined the direct and indirect effects of 2 programs for healthy elderly community
residents to prevent falls by improving their physical functions (fall prevention program) and
dementia by improving their cognitive functions (dementia prevention program).

2. Subjects and Methods

A non-randomized control trial was conducted.

Participants were recruited through leaflets for public information provision issued by a
comprehensive support center based in the study community, and those aged 65 or over who
consented were included. Each intervention course,  consisting of pre- and post-interventional
assessments and 10 sessions,  was provided once weekly for 3 months. The fall and dementia
prevention programs were used during Courses 1&3 and 2&4,  respectively. Prior to the study, at
the beginning of the fiscal year, a leaflet was issued to notify all community residents of the
recruitment which was limited to a single district for each course.

There were 46 (male: 2, female: 44, and mean age: 73.2+4.3) participants of the fall prevention

program (Group-A). Group-A members performed 8 types of muscle training and 2 types of balance
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training, adopting the Muscle Training for Fall Prevention created by Matsubayashi based on the

“Ten Muscle Training Workouts to Expand the Elderly’s Daily Activities”. The exercise intensity

was set at a medium level (corresponding to “Somewhat hard”), and the participants’ own body

weight or weights were used for loading.

Similarly, there were 47 (male: 6, female: 41, and mean age: 74.845.4) participants of the

dementia prevention program (Group-B). Group-B members memorized the stepping patterns shown

by an instructor who had completed the Square Stepping Exercise (SSE) Instructor Training Program,

and subsequently performed SSE on a mat from memory. SSE is designed to maintain and promote

cognitive functions. The instructor initially demonstrated and explained each stepping pattern, as

necessary, to help the participants memorize it. The level of stepping difficulty (complexity) was

increased with the progress of intervention.

For both groups, the pre- and post-interventional assessments of motor functions were conducted,

conforming to the Manual for Improving Locomotor Function (Revised Version) and evaluation

criteria for care prevention projects. On assessment, the left and right hand grip strengths,  Timed

Up & Go Test (TUG) scores,  and the time needed to walk 5 m at a normal speed were measured.

Bioelectrical impedance analysis (BIA) was also performed using InBody720 or InBody770 of In

Body Japan Inc. to evaluate the skeletal muscle mass. Based on obtained values, the limb skeletal

muscle mass (kg) was divided by the square of the height to calculate the skeletal muscle index
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(SMI). Each measurement was performed twice by staff members well-versed in the relevant

assessment technique. Furthermore, cognitive functions were evaluated using the Yamaguchi Kanji

Symbol Substitution Test (YKSST) to mainly assess the frontal cortex as a region playing a central

role in attention/executive function.

On pre-interventional assessment,  Student’s t-test was conducted to confirm the absence of

differences in baseline values between the 2 groups. For inter-group comparison to examine

differences related to the intervention method between them, intention-to-treat analysis based on

BOCF as a single imputation method or imputing missing values using baseline values and two-way

analysis of covariance (ANCOVA) with the age and sex as covariates were performed. Similarly,

for intra-group comparison to examine differences in pre- and post-interventional values, the paired

t-test was conducted. For all statistical analyses, SPSS for Windows Version 22 was used.

The study was based on the Helsinki Declaration and previously approved by the Ethics

Committee of the Niigata University of Rehabilitation (approval number: 93). Prior to intervention,

the participants were provided with explanation of the study to obtain their written consent.

3. Results

There were no significant differences between the 2 groups at the baseline. In inter-group

comparison,  significant interactions related to the time needed to walk 5 m at a normal speed and

SMI were observed, but values representing other items did not markedly vary between them. On
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comparing pre- and post-interventional values, significant decreases in the time needed to walk 5 m

at a normal speed and SMI representing the skeletal muscle mass were observed in Group-A, while

the former markedly increased in Group-B. YKSST scores representing cognitive functions

significantly improved in both groups.

4. Discussion

This study examined the effects of 2 programs for healthy elderly community residents to prevent

falls by improving their physical functions and dementia by improving their cognitive functions,

respectively. Both programs contributed to the maintenance of physical functions, although

improvements in it were not achieved. In Group-B, the time needed to walk at a normal speed was

slightly shortened. As SSE requires balance stepping, in addition to memorization, improved

dynamic balance may also have positively influenced gait-related movements. Such cognitive

improvement through intervention was marked in both groups that commonly simultaneously

performed two tasks (dual-tasks); Group-A trained while counting, and Group-B stepped while

memorizing. These tasks may have activated the participants’ frontal cortex and other brain regions.

Brain activation and exercise using 2 programs to prevent care dependency by improving physical

and cognitive functions, respectively, were suggested to directly/indirectly contribute to the

maintenance/improvement of these functions and the subsequent extension of healthy life

expectancy. As an additional finding, some districts also launched care prevention projects
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independently after intervention to harness these outcomes to promote their residents’ awareness and

behavioral change.

5. Study limitations and future challenges

With females accounting for the majority, males’ active participation was rare in both groups. In

some previous studies, participants of care prevention projects also tended to be female, indicating

the necessity of developing projects that promote males’ active participation. Furthermore,  during

each intervention course provided once weekly for 3 months (consisting of 12 sessions, including

pre- and post-interventional assessments), few participants regularly performed exercise besides the

programs. As the continuation of preventive activities is important for care prevention, appropriate

methods and environments for participants to perform these activities at home, as well as

post-interventional follow-up measures, should be considered.
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