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DOCTORAL THESIS

Examination of the frailty and related factors in community-

dwelling older adults

ABSTRACT

The population of Japan is aging at an unprecedented rate compared to the that of
the world. It was 28.4% in 2019 and is expected to reach 38.4% by 2060. Health
promotion is undergoing major changes, and health care measures are taking into
account the importance of extending healthy life expectancy. Frailty is a condition
caused by a decrease in physiological reserve function due to aging. It increases
vulnerability to stress and impairs wellness. Since it is reversible, early diagnosis and
appropriate intervention will reduce the number of elderly people requiring long-term
care. Various risk factors for frailty, such as physical activity, somatic and
psychological factors, nutrition, and environmental factors, have been identified.
However, few studies have examined them from various perspectives, and a consensus
has not been reached. Therefore, to elucidate the actual condition of frailty and its
related factors among the elderly in the community, the four following studies were

conducted.

Study 1
Examination of factors that cause pre-frailty in healthy older adults

[Purpose] In this study, we focused on pre-frailty, which is the pre-stage of frailty,
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and examined the factors that cause pre-frailty from various angles.

[Methods] Of the 712 community-dwelling seniors who participated in the Nagoya
Longitudinal Study for Healthy Elderly (NLS-HE), 712 who participated in the 2014
survey, four years later. Also analyzed 148 people who participated in the same survey.
Those that maintained robustness were divided into two groups, the robust group and
those that had transitioned to pre-frailty, and were analyzed longitudinally. The
Japanese version of the Cardiovascular Health Study was used to evaluate frailty, and
those that did not correspond to any of the five items of weight loss, muscle weakness,
fatigue, walking speed decrease, and physical activity decrease were classified into
the robust group, 1-2. Those that corresponded to one were classified as a pre-frailty
group, and those that corresponded to three or more were excluded.

[Results] In this study, 32 patients (21.9%) transitioned to the pre-frailty state after
4 years, and by gender, 13 males (20.0%) and 19 females (23.5%). In both men and
women in the pre-frailty group, normal walking speed was significantly lower in the
pre-frailty group, and exercise habits were significantly lower. In males, the Geriatric
depression scale-15 score was significantly higher, and significantly more were
isolated from family and friends. In addition, men had significantly lower Mini
Nutritional Assessments and significantly lower protein intakes.

[Conclusion] In addition to the five items of frailty evaluation, it is thought that
focusing on mental state, and social isolation from multiple angles will lead to

prevention and improvement of frailty.

Study 2
Relationship between eating alone and nutrition, physical and oral function
among healthy older adults

[Purpose] Malnutrition is a factor that causes frailty and sarcopenia, which measures
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against undernutrition can be said to be an important issue in extending healthy life
expectancy. In contrast, the number of single-person households of the older is
increasing, which may affect eating habits. Therefore, the purpose of this study was
to clarify the relationship between the actual condition of eating alone in healthy
older people, nutritional intake, and physical and oral function, and obtain useful
knowledge on nutritional management methods and dietary support.

[ Methods] The participants were healthy older people who participated in the
Nagoya Longitudinal Follow-up Study for Healthy Elderly (NLFS-HE). We
investigated the number of days per week in which each meal was eating alone, and
classified them into an eating alone group and a non-eating alone group. The survey
items were Anthropometry (body mass index, arm circumference, calf circumference,
body composition), Physical function (grip strength and walking speed), Oral function
(chewing force, tongue pressure, mucosal moistness, oral diadochokinesis, current
number of teeth, occlusal supporting, eating assessment tool, general oral health
index), Food intake, Nutritional status, and Mental / social function.

[Results] The results indicated that 52.4% of men and 55.6% of women ate alone at
least one day per week, and 18.5% of men and 20.1% of women ate alone every day.
Dietary Variety Score ; DVS was significantly lower in the eating alone group for both
men and women, and intake of green and yellow vegetables, fruits, seaweeds, seafood,
and fats and oils was significantly lower in the eating alone group. The number of
times I did not eat was significantly higher. In the eating alone group, body mass
index, grip strength, chewing force, tongue pressure, and Mini Nutritional
Assessment; MNA were significantly lower in men. Grip strength and tongue pressure
were significantly lower in women.

[Conclusion] Our study findings suggest that lonely eating in the older affects not

only the amount and frequency of meals but also the variety of meals, leading to a
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decrease in nutritional status, grip strength, and oral function.

Study 3
Friendship-related social isolation is a potential risk factor for the transition
from robust to prefrailty among healthy older adults: a 1-year follow-up study

[Purpose] The purpose of this study was to determine whether social isolation is
associated with new onset of physical frailty among healthy Japanese older adults.

[Methods] This was a one-year prospective cohort study conducted in Japan from
August 2014 to August 2015. The participants were 229 Japanese older people (106
men, 123 women, mean age =69.3+4.2 years) who did not have prefrailty or frailty at
baseline and who were current students or graduates of a community college for older
people in Japan. Social isolation was assessed using the Lubben Social Network Scale-
6 in terms of overall social isolation, family-related social isolation, and friendship-
related social isolation. Frailty was categorized using the Fried frailty criteria. The
association between new onset of physical frailty and baseline characteristics,
including social isolation, was investigated.

[Results] At one-year follow-up, 180 (78.6%) of the participants remained robust,
while 49 (21.4%) were identified as prefrailty; no participants were identified as frail.
Prefrailty was only associated with friendship-related social isolation (odds ratio:
4.58, 95% confidence interval: 2.11-9.92, P < 0.001) at baseline. No significant
associations were observed for any other baseline characteristics, including overall
social isolation, family-related social isolation, comorbidities, body composition, and
physical function.

[Conclusion] Older adults with friendship-related social isolation are four times
more likely to develop prefrailty from robust during the one-year follow-up. The

results suggest that friendship-related social isolation increases the risk of healthy
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older adults transitioning from robust to prefrailty.

Study 4
Examination of improvement factors from frailty in healthy older adults

[ Purpose] Frailty is associated with a high risk of receiving long-term care; however,
it is possible to improve one’s walking speed, grip strength, and physical activity
through appropriate interventions such as exercise program, nutritional intervention,
or medical treatment at home. The recovery of such parameters suggests the
importance of implementation of preventive measures at an early stage. Although
many studies have focused on physical frailty, only few have conducted multifaceted
evaluations of mental and psychological aspects and sociality. Therefore, we
conducted this study to explore physical, mental, psychological, and social
characteristics as factors for improving frailty syndrome and clarifying the
improvement mechanism.

[Methods] The participants were healthy people aged > 60 years who participated
in the Nagoya Longitudinal Study for Healthy Elderly (NLS-HE). Of the 712
individuals who participated in the 2014 baseline survey, 144 who were prefrailty or
frail and who participated in the 2016 and 2017 surveys were included in the analysis.
The survey items included basic attributes, physical measurements, body composition,
physical function evaluation, physical activity, mental / social function, oral function,
nutritional status, and dietary intake status. Those who were robust 2 years after the
baseline survey were classified as the improvement group, who were frail or pre-
frailty as the invariant group, who maintained robustness 1 year after the baseline
survey as the robust maintenance group, and who fell into the prefrailty category as
the worsening group. A comparative study was conducted between these groups.

[Results] Two years since the baseline survey, 49 adults (34.0%, 16 men, 33 women)
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improved from frailty and prefrailty to robust conditions. Among the men of the
improvement group, Sports Activity, which indicates the amount of physical activity,
was significantly higher. The total score of Lubben Social Network Scale was
significantly lower, whereas the number of natural teeth and masticatory power were
significantly higher. Among the women, grip strength, normal walking speed, and
physical activity were significantly higher. Furthermore, 29 adults (59.2%, 12 men,
17 women) were able to maintain robustness even after 1 year. Those who were able
to maintain robustness had significantly higher muscle mass and physical activity than
their counterparts.

[Conclusion] This study suggests that exercise habits may have contributed to the
improvement of frailty among both men and women and that men were also involved
in social isolation and oral function. Therefore, to maintain a robust state, efforts

should be made to maintain the amount of physical activity.

Overall summary

The purpose of these studies was to elucidate the actual conditions, factors, and
transformation processes of the frailty and to predict the extension in healthy life
expectancy in the older adults.

Study 1, a 4-year follow-up study showed that exercise habits are associated with
progression to pre-frailty. Examination of gender differences revealed that mental
status, social isolation, protein intake, and physical activity are key factors for
preventing and improving frailty in men. Study 2 focused on sociality. eating alone
was greatly related to frailty. Moreover, the amount, frequency, dietary content of
meals (such as a decrease in food diversity), nutritional status, physical function, and
oral function were also related. this may lead to a decline in health. Therefore,

strategies for maintaining diverse food intake, such as dietary support involving the
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community and improvement in the dietary environment, are needed. Study 3 focused
on social isolation. diminished friendship led to a decrease in physical activity and
an increase in fatigue, which was associated with an increased risk of developing pre-
frailty. Study 4 focused on reversibility. it clarified that high physical activity and
social isolation, especially in relation to friendship, were specific improvement
factors in men. to maintain robust, it was suggested that both physical activity and an
improved nutritional status are required.

In this study, we found that to prevent and improve frailty, men should avoid social
isolation and try to take nutrition such as protein to maintain nutritional status. For
women, maintaining physical activity and muscle mass in their daily lives can extend
their healthy life expectancy. It is expected that an intervention program for frailty

prevention and escape will be developed in the future.
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HAO &b ix, Rl % sz vl ci#EfTLCTH h ., 2005 1T 9.3%
TH o 7=EEIE 2019 1213 28.4 % ICHE L. 2060 FICT I 38.4% ICiET 5 & A
AEhTwd D, 5%, 715U LoREkEo AD i h® 2 & IZ2MIC
BWMUL.255% kb gt hCcnzd, ADoEfto&ERIC XY A% 100
FRRICBT 2 - hEBRORER kDN, BESCVDEY HHKE L
BRZZFT 2050, REEBRGEHEICHVTIZ, @EEGOIEMO EEEN S
FoTWn3 2,

BRI ICBT2@ESCVICE., GRBFOLE DR ZZEL 72084
RO O D, MMERICHE Y, EAE) ZZ7EHEML TR, 2nE Toff
FICEoT, HYLAZRE2LEL CENEREBCHZ2OTE AL, FRWA
TLANDEMERL CERDbr>T W03 I, 7L 4Abid, @licks T
IR P ERE MR T T2 2 TR ML RICH T BMEHERTHEL CAEEL
FlERILPTVRELEERINL TV 9, 7LA4r3a@gitksza L, Bl
LMY M AZITH)> itk h, GlED FHENORIEZIXS 2 & AA[HE T
HHTlrbdb, mECEVTE, A rokfEe RHICc R L, @Yk
MAERZ e, BhESREOMMoMGlicohrstdncnws 9 b
DEOEMETDO 7L AALEIERIT 11.5%EWMES N, ZoEHTMEICE b
HOREiIcHENTs L rAONT WS, LIC, REBRECETSZ 714
VEREE X 75~79 5 T 16.0% . 80 %A T 34.9% & @mEICHE T 2 9,

ZLrAriEE LT, ZHEEAL. HEN T LA VDAL I - LY
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FEEORMALBHEL ZoTWwb 10, JL AL EFiT 2720103, 71
ANDREBKFEZRAEST 2 EHABEETHL . 7L VoK ICB L Tt
GUREE R, SRR, KM - DHEER., RE, BRERA oKL R ER
DI EINT WD D, F - HHHFROBR T, 7L A Vo EREERL L T,
BEHEE, 5 -omMELAE, FY 77—~ —, BH, BlE, MFET7AL 72
VIOMPRBERERE R Y X 2 R R ET I L AREI AT S 12, F
AR E L, MEIEKRO KA. HITHT - N7 v 2B - i1 o WE» A
5. Quality of Life; QOL 2 L2 L WOHOMERH 20810, —FDa vtV
FRRELRTVWARW EAHKRTH B,

—H T, ZVvALTHICERHLZHLVEOMK L L CoEilnd o @Ko <
DOEDY X, COBETRELAZEZZETOo2oH 2, BESTEZ T TR,
TR OMELFE. P4 F 74 vAhEcsSuTh 7L 4rewd fAENIH
32Xk oTwa, bz iE, WEIO [THRFMBGES & Qo KA
$t 2019] M 2020 FE2LEfTEI N [HEORBREELNETHO &
MEfE ] 19T, ZVv A VNP EBEFMEFLENETHOER L X —7 v
FELTOESTFLRTWE, Zhicedawy, BlEHEEERHED S & T
EEIN2@BEZEICENT, 7VAVRELZFM T 2 200 [HGERE D
HEEIAEAIATWS 9, 72, HAAN O AR EIERE (2020 /) 1T i,
[ EOKEBT - 7L AAVTHIPRERNO —> & L THE ST Nk 20,
LAaLads, itz HT 27400 T - XEICIZZOEROKENE
RCThdeE2bNDZ, GHRNRZERCHER - thoWER, OEERELR S
ARG L 23w, 22T, AR CR., 7L A4 v ORIERE L T h
37L7LANKERL., @EEHE B TE "X 2L 7L 7L 4 IC
ZHEAICOVTEAHMICHFTT L. Z7VvALr~DERD FH P WEICE
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AWFIE T BE &R E O KM Z 2 F 98 (Nagoya Longitudinal Study for
Healthy Elderly; NLS-HE) iC 51 2, i XFAE S LW EFHEZ FEML . ~—
2T 4 v (Q0144EE) B XU 44EH (20184EE) ICH T 3 HMEMMAE 21T - 72,
Zo)bABEHEBCRIBOD2E5%E, b3 2 7L 4 LvZWiA%E (J-CHS
HEEYTCR -2 T4 VIRICue SR P LEZWINAL 148 D5 B, 2018 FOME
BFIC 7L ANLTHEERRV 6 L 2B RE LE (K1),

1) EAHEH

Elhr, R, MEOFE, BUHEEEROGEZEME LV ERE B, L#E
HMICHLCRFFREOEE. EEE» MBI 2 F v — 1Y VHFFERER
Bae MR8 L 7 2,

2) B AREEED - R K
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index; BMIZ B L 7z, BkGHHl e L, LBiEME  TREAME., BEIXA ~
Y—F =7 EHVCTEEL, 2z 2B R L FEEEZ BH LA, M.
EREBEBRA Ve — & v R (InBody430) Z A L. MRAEHGIR. WHE &5 &E.
5 ¥ 17 8 15 #0 (SMI: Skeletal Muscle Mass Index = P4 B ¥ /1 & [kgl +& K [m2])
HEHE L, B%E (ALOKA AOS-100SA) % HIE L 7=,
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tE&MEOFE & LT, Luben 23X L 2GR E OO DLX Yy P - RET
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GEnCwniEaRpBER T T HBROAEVEAI a*id &< & 5,
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FENELHET 2, FFQg IZ X 2 BRYEIUHEFRE XTI, BREHEICET 5 =
—VFRARRVYX—-FTHhIRFXUMEPEEE R EOHBICE T Z O Z Y%
CHBEEARF I N TEY, BRISLSa X F23 2204002 w5 FlbH» 6 IEE <
HWHENLTwE, IEEFAGZAE L. RO HCHLABHETH - 2 H 1ot
LTREMICIL—=2v 7250 -fEE2HENY CHELIT > 2. KEIM
BRI, HARMEERR 2R 2015 ICHER L 2R BMliGHHE Y 7 F =7 2 VR 58E
Hver8.07 F 4 vV 7 b BYEIUHEESR A FFQg Ver.5.0 )% W THE L 7z 39,
FEBEEZEERNER., SR 7L AL, FLa=7 EBET 3 IEEERNL
7233 T HAZDVDZ AL —, TAVF—FHEEREZENNTVRAELLTEA
EHE - IBE - Aoz AL F—EEH VAL, MxT, ZFAVF—ICH
F2EROFLGEZHNL DI, WL AALF RO, FEREBEFRRI
AECHE, RE, R, BM@HEEZH W, METTHRIEZ. AV VL H
N UL, vy LA Yy, B #Hi, REMEHYE, vx Iviiex Iy
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X IvCEHVE, BREFNERE ., BHE, Wb, MEE. RE A,
ZolEr0WR, BRWE, s, S, AN, W, I, FLE. hiEE.
W, WEAECR., BRRE - HEREEREHL %,

KEREOFMIC T, % KEBKREFIME (Mini Nutritional Assessment;
MNA) # w72 3, MNA (X 18JHH (30 Hiiis) 264 b, 22V —=v A
H BL32»HEoRER, RELNAK, FEREHEN. BHA L2tk
PEHR MR- EE.BMI) & 7R X v FPEH (EEHEZM. NARE OB
KRMOAE, RERK, 2ZAECH - BY - B - KOEHBURI., T8RS
afffi. EBEFEBEE. TREME) o220 Kildhd, 24 K4 v P E%E TR
BIRERIF], 17~235 8% [ERBOBRND Y |, 17 KM E [ERE| &H
ET LI ENTE S,
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7 L 4 v @l 1. Japanese version of the Cardiovascular Health Study; J-CHS
BE¥EZH w7 3%, Fried b 3 oRBPME 7 %2 HARANAFICHRE L 7 5 fifi 5
HThh), BEXCAFERBDIT. (67 AT 2~3kg DEERAL DY T v |, B
JTHE Tk, TR KT (B 26 kg KRimi. Ltk 18kg Kiii) ). H &I, [(2
2GEM) DI DAL FENL LI RERLAET S 3w, HITHEE X, T@EE ST H
BE<1.0m/® ], BEESHE X, TOMic 1 B, Buvi#ES) - FE2z L CcwET
22? @I 1M EEHMREE - AKR—YELTWET2? : OQL DHIC
VW RFElEEE L. SO A 3HEEMU EEZELL 28R T LA L EHE
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AN 1~220F YT EETLILAAEE, 3o EICEYLEER

JLANICHEL 2,
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NIRXL Yy 2 F— 2 3FEEEEEERE (SD). /YN T AN vy 2 F— 20
RLfE (O M#EI), A7) — T — 2B -k vy T -V TRRLL =,
1E B @ FRE 1T 13 Shapiro-Wilk R E Z i L . IEBIEZ G0 72 b DT X6 @ 72w
e, EREZED AP o772 b DI 2w TldMann-Whitney® UBRE % Hl w72,
AT Y —EEICE, hA4 ZFERET /2 I FisherD IEEHEERREZ T X WA
Wiz, TRTCOMEHENTICE W CTHEKEFS%RIEG L Lz, BT ICIIMErY 7

MY 2 7SPSSver2d (HAT7 A4 - v — - T LA HE)ZH W,

3. fE R
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1) NR#H D HEKEME
WREOEARBE®EZB LMK LIRS, BLEDFER. Fv -1V VIFF
EBEHR, HHETRC T 740t o A M HELoMICERAZRALR
o T,
2) BB X 05 R AE
MR LG HEREEr B LMicR 1 ICRT Bl b @ESITEE (m/
)BTV 7LV AALHCHERICKMEZRLAE (Bl v 7 v 4 AB:1.320.2,
ooN 2 B 1.4£0.2, P=0.003. &M L 7L A B 14202, BN R M
1.5+0.2, P=0.046),
3) EEEIE
EHBEHEZEL 1Ry, HPEHEBEICHALTR, BH2Y D 11 30 2B Lo
EEEMmER (HE) 22, Bhed 7L 7LV AABTERICO RSB, 7L
7L A AEE1.1(0.5-5.5), B Y& b #E:3.8(0.2-9.5), P<.001, &, L 714
N FE:3.8(0.2-8.5), © N & b EE:6.0(2.2-12.2), P=0.017), :EBfEF & L T T
T, A FEEE) o KR (FFEE) 2EBR I SR ok (L7 L4 VE:25
(0.5-6.0), v Y% F#E: 4.2 (0.8-10.5), P=0.004),
4) KRR - btk
- 2 EREoMEER 1 IR T, GDS-15 BTk, BTk, 7L
TLAAMBTEREICEMZRLE (FLv 7L A4 VEE: 3.6£2.7, 1% 2 b B
2.6+1.5, P=0.017) KHEXFBVWTRAELREZRAbNE»r o7k, TMRETH
. RIEDP LD ERKANEDLLOIMTICO TR, B FTL 7L 4 LB
BOWT KE» LD (L7 L4 VE:46.2%, 7Y R b #f:15.4%, P=0.047)
BIXUORKRANEDP LD, (FL 7L 4 VEE:53.8%., 852 b#E:19.2%.P=0.045)
r AT L2EVPHAEICS » o Tz,
5) I ER Re
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THERERZALON A D 22,
6) oK IR RE
KEREDOHBEEZR 1ICRLZ, MNADOEIZ, Btk T, 7L 7L 40
Moo N2 MHFICHRRTHECKEZRLEZ(TL 7 A4 VEE: 258423, B
A M #F:26.8£2.0, P=0.033), KM TCTHAELZEZ T AN LR o T,

7) EEBEIUR R

KEFENEBEOM R EZR 21T, BT, YL 7L AABETREAE
CHZAALF —HER©%) (FL 7L 48 13.8:1.5. oYX b #F: 14.4+£1.7,
P=0.045) REH -V D AIE S BEENE (g/kg) (7L 7 L A4 VEE: 0.98+0.5,
o8 Z b EE: 1.0740.4, P=0.04)EEICKEEZ R L 72, KHICHB W CTIIRES
BNBECEYTHEARAEZERAON A o7z, BMBAIEBIE O LK Z £ 3 ICR

T HLKEDBTLILVAATEL o NX M HELEDHICARRERALNE D 272,

4. H 5

AMECTE . TLALN~DERO FHLRBICET L HRICORRD &H .
TLALNDHIEBECTCHE L 7L ANICEBRBL. 7L 70402 K%t
B ICHRGEL 720 "= T4 ViE» L 4AFRoOIC, XX 2L 7L 7L
A NIREEIC B 13 4 (20.0%). KME 19 %4 (23.5%) 0BT LTWw3 &L
BT ol £y 7L 7L ANDOEITICEE R EHEELZELL5 2 T
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AR ICE VT, 4 FFRIOMBEITICI Ve NZ 2T L7 L4 0~D
EITEFAEL 2L TS 324 281%) 7L 7L AVIEEBITL Tz, 4 /7
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EicEBTh, KEDHDBTL 7L A~ LTz, KifFETHWRZ 7

LAV OHEREEL, OFRERD. OFi KT, Q7K. @FTHE, ©F
FREEEO SIHHTHKR I TV S ¥, KiffECciR, 7L 74 rlEcido s
A FREICHIL T BMI X SMI 2 EOFIBICK2ABREZTIR LKL Aok
Dol BITRER T L ZLAALBICEWTEBLLHICHBECEKETLTEY,
EHEHEPAREICY AR, . HEpMEN L LT, LM cid A BEREES O KRH
DHBEABRWIEPHLMIC Ao, 7 LA NVITHT 2B AT 5 KA

(Short Physical Performance Battery) @ E X 7 L 4 L D LT F B, i )1 ik
MEPRINT WS, @H7u 7705 LT, LYRZVYRAEFHCANT VR
FL—=vrnlzllarbbE 2L R EB2HEE I N TV 2 404D, RERL
WIEETZLANDRIEY X7 BME . B E 1T H 1000 ZEeT 7L 410
RIEYV A7 WAL v ldEG DeEEoEECM2rEHZIToTWwdZ
ERTLANDORERHETOV A2 2T T B LoWMELDH 2L P, LrL.
2018 FEOIERME - RERE X2 EBEFEXE T 2H 113,51 31.8%.
LT 255%CHd eI N THEHAR 21] o &AM CIX, EB) o EHE
FEMREL TV ERSCBIENICO R 3 EWMNAEH ICHE I wav el

FLTWwW2 ¥, bl SmEIrPEBILA-AEE2HET 25 2Cld, EFHE
HERFOZERTLAAL~DEITTFHICOR2Z Y, EHEEEICEHRLZHY M

HBIETZLANVTHHICHENTH 2 BEEDLGH 5,

ARFFROMEL LT, BPRESLHLSWIMZICEWTD 7L 4 LT LB
AR LN, S 2L HEM 7 LA, EHE EHOKT., AERD R L
HBLAEELDY, 5923 KN 7 LA VvofEEEAT EHE I N T B 49,
T, AWML B L Th ER - BNEORHBIFEL & DB DL KN D
LM 1 FHROGEN 7T LANDREL OBE S, REOLREOKT ©
AHRENEMET T2 A2 ME I TS 99, KER»L, B Lticl

e T LA e T, T A roEfTicE ez, A, B
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SOV Ao ANBENEET 3 EPHLL IR >, RITHEICE T
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KT XV EGHERAKLS 20, B R OB IR RDZZeBALNT
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VREDTFHCPUELFRT 2752 THMATFRTHI EF 2L, a7
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RERF AR g 2581 % 1584 2045+ 151.2 0.261° 39.6 + 64.0 452 +94.1 0.803°
Hukkl - FERE g 272+18 27.1 £ 1.9 0.894 ® 267+ 132 242+ 121 0.429°

il 13128 R 22 Cn
32 Student’s t-test.
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B3R BESRECBIIMRLRBENS L UEGE - OFEEE L OBE
(WF%E 2)
1. 7

HAO @ LFE 1L, HRICH %2 AR WEECTHETL TE D, 2005 1T 20.2%
THo2HE X, 2019 FF Tl 28.4% & 7= D, 2060 fF 1T 1F 37.0%ICET 5 L HiA
FnTwz D, e, mEiimbe b cET AR IV, SE LY &<
BECHEOLACIELMDZALNT WS, 65U ik I 2 HHBK o #E A3,
B 2Y 26.4%. RIgo A oA 2% 32.5% L 2 b . B & R o & iHE
xHhbEd L 50% A IRAICHZ D, mimlLoERL GiEICE T 240
BEFRL~OEBEEOZMICLY, ENdES L VCEXBRRETH T, N i#
TR B 2 B4R & v 7z 2000 E 0 218 T A4 5 2016 FFiC 134 622 T A L 7 D
)29 fFIcmMLCwa D, il - BEREOHMARICL Y, MEBKH L REFIED
CHFEAN B2 522 2 eroELml2 HIE T HAlx, BARMES
KW THEORECTH DI LD,
EELAEECES T 20IciE, KKREZ T - XEFE L. EiEDOHE (Quality
of life; QOL) DM - M LA X2 B EXDH 5, —J7 T, HHITEE O F R EE -
KEFABEICLZ L. 5mUEOAERKHE T, KXBEHNTH 2 HEOE AR
B 12.4%., KME207%TH Y, FlwEHRAlicar s e, Bed 85U ETx
DEEGRE D, @it ORERE X, @REARCEEEREMRT. LT HM
CELS bR, MICEd R THENKTT 2L ax=7 o RH
HFTh22tpodRICERTITREIERCTSH S 3D, 5T, £ 2 ITil)m
CZd Y EHSHBECKEM - LEMEE GABERESLI S >%)d K&
K 2hbadllrbd, COAOEEY VWHAICRIH2 LM bYW 2 223 ET
b5,

T, RRICXVENTIREDONT Vv AERMHMHRL., REREOETZ T
Ta720icid, OEKECHESEECH 2 O, WE DR ZEIZ% T
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HY WO MAILT & v o ZHALGREEL. KD 5 & oo 7z i e R B RE

KELXLE#EIIa=r—vavollEfte vo bR, BRUETEN £ 2 2

OFE & B L, MHIGEE X mEE © QOL L B I 2, FERIC, MK EE o K
TwIEh, ENEOHMAE X 2355, RAETOY X 27T 209 FTHd e
225 b NPEMAEOHE: - M EIcET 2 XBALETH S P, I bic, G
BT, A ERELBEEICHEL S 2, it ch 2 2 L BMAOH
Wehz, FR2EEORBEAEICXZ2E, HOEHUE, " HOoOETORE
F—ATEXTW2 [IR] o N3 15%CcHmEmicd 2 9, MBE. BF
FIE O LEFOHBBHMY BREROLKREDIKTICORRS C LLllE
VWO BRBRNTARKCHMCBEBLTVE I EAERHLLTH S 9, BHE
WOLHKMEE., MREEBESCTEHREE. 7V 40 - Fra=7% L oBH#E
BRINTWDE S0 Sl WTEKRABMZ NI VAL BRSE L
. Rz AL F - FUBRERBNEI»GKEL Y, KRB LUV L
ANDFiCENEOREYVICOLEB2HEERLLZLEZONDS, 5. H
MHHEAEM T2 PHINZDAEICEVTIR, SHELAES TRIICEL
EREXEN kD LN D,

IhboBE LY, HEEAERZF VT, BYLEAHADEE RS 2 2
ZODX VBN ATIEEZIT) 20T, B E OKEBIRER L I H HHKAE
LR CMA T, SHEEFMYBETFRBECO VIR T 2 L AEE
ThreEIZOLND, ZITARMIE T, MBDOFEREL G - TTEEEAERDN &
bUNICHKE - BAETORREZWHSL »ic L, HIBESES A S EEREZMERFL
TwiF2 &9, ANCHELZEZRFEIXRORELZTIZOOAA LG22 L 2 H

&L, #AEEIT- 72,

2. ik
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2-1. N R
HERETEESKETORMPMMES 7 + v —7 v W R (Nagoya
Longitudinal follow up Study for Healthy Elderly; NLFS-HE) IC &M FE 231 5 #u

723854 TCThb, HE - MEHEHHICREBEOLZRW 2TH 5N RICHITEZB T ko

)

il

(1), AR, EEETEERFHEWARCEREP T 2326 EL 72 60 %
UEFEoEWEZNLRE L T20134FE0256 2018 FEFTo 6 FEMEME N @R
EWREOEWHKIZEEHE oNKFIc LT 7+ —T vy FEHWME LW

RTH 5D,

2-2. HEHH

RAFFEIE, 2020 F 2 i Bl A BB ERAE S MEMRE 2 EL .

1) EAHEH

. MR, MEORE, BUHEEEOFEAEME LV EWME S 2, KK
BEAMFREOMBE EEE» O RBIKT 25 v — Ay vIFFEREEEZH W
mBAL LD, BEASEBESERL 2N #ET R ST LTHEIERF 2y 7 ) R
Fo2sTHHEHEZHFEL 2 1Y,
2) B AEHHE - AR RH AR

GE. AEOEMMEEH ., KE (kg) ~FE m)2ox1c X b, Body mass
index; BMI # &M L7, EBiFAMHEL TREAMERZA v —7—-7%2HHwv., %
nZN2EEHH L PFEEEREE L 2, ARG, ERERI v E-F VX
M E 2 B In Body 430 + 470 (Biospace )% F W TG K. MU & # A & %
E L, HIECTHOLAAZWUKERHELZERD ZF (m?) THRL CHEKH R
B (kg/m?) % Ko 7,

P aR=F7 DR Y —=v Ik, Screening tool for sarcopenia; SARC-F % Hi
W7z M, SARC-F i3, 5 D 0B TR X 41, Strength (S; JJ D55 X ), Assistance
walking (A; 17 #fi B B © 45 ), Rising from a chair (R; H 17226 Db L2 h ),

48



Climbing stairs (C; FEEt % & %), Falls(F; #ffl) oW Tl E ozl ] b
[T L W] FTCorb2mThHEIE, ZOAFHA (10 M) CTHEEN
L. vy bPA7fEIZ>4HTH 5,

3) B PR B RE AT f

Bz, 72BN (Y vy 7D, (T HBEB LERR)YZH W CHIEL 72,
MREIC, BHE 2D o THRBITARCTT., VI v 72 LAERBEL 2L
ko, EHGOEETOEOHMIcH X Sicty P LTERIES S,
CoRECTAZLIEOE IS 90 Bich s X5 CENGFGO 7Y v TiR%#
fiil 7z, EA0o L EzHRMAcES LZRECE DT ZEL ® CTFHHIL 72,
0.1kg AL CAARAIC 2B F D5 L Fl EBioKE W EZREKMEE L7221,
WATHEE X, ST HERM 3m & Sm oM Ic T — 7 THIZ 2 72 11m O &7

BAESMEPERBFTL.3mM S 20 SmHMi A OB @ 5m D TR 2 Hl&E L.

Nk

W RTHIE (mim)E R L 2 19,

BRAEEREO AV E e LT, EHAIETRIEELH VA 1, 2 0ofEEIIE,
[FERHEHZE SHHE) J. TAWEHE GHE) |, [tha2n&E @ HE) |
D3ODOREH»SL 1I3HHCTHKI L, RBPEVIEEEBHROPEGEN L%
NI,

4) K- b BAE

¥ 0h T o FEAM X . Z R 5 o FEMl R (Geriatric Depression Scale-15; GDS-
15 @A L 72 ', GDS-15 i 1S HHOBEMA» b I, Tixwl, [wvww x|
TRZE%Z KD 7,

W ORPIL . Luben ST L 2@ EDOZO D4 v PV — 7 R
T» % Luben Social Network Scale; LSNS-6 % il \» T #Ali % 1T » 7= 19, LSNS-6
F. tEAEWIZREBIC O W T, 12 SR OB A& TSIz, 12 80 L%
[FEtE 2L ) CLCERI NS, THMREE LT, KEr» S 0L e KA

ErOoOMUuBHETE, ZNEN 6 HoRm A [IMIZ], 6 s L2 [IENL
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LI 20,
5) HERERE

HIEGRE O HE X, F> U b—=AF2HBEHHEH (FK)ey 7)) #HWw -,
HREFIC [EEORFEAT L LIICHATLAEI ] EHERL, Aty 7T v s
Yy FICCIERE 2 0GR L. #rEsh o REE CHIB X ¢ 72 2D, HIFEZR, 720
FOEE o E G EE (CM-2500d, KONIKA MINOLTA )T L*a*b*& 12D 5 b
[Fia] ZRT a*fEzMELZ, HECX->TAENTWIOAEIRET 3 C
LT, HBRE I AEWIGBEIC aEr®m L R Db,

& E O MIE X, IMS HEBIE 8 (IM-TPM, (#R)¥Y = 4 - =4 - R) 2L
o WIEHENOMENTALV—VIEEEEZMA 2%, EETe - 720 fFHEO M
PN AL, LTI ciECRACEEL, BEEZML, OFICH T T L —
VESHBEMLORET LI IR LA, 2 BELL CTEfTL. oz RAME
FRHT I W 72 22,

WE Sy WA R X, DREAKR ST EE (BMEKDENL — A RO 74 74 AL, &%
ZEHLZRECT, EEH0%Mm2 5 10mm H A OEA I 2 HREIEHEL 2, HWE
EAE VI R KR B O, DO BRER RV, AFHE I 3 EHIEL
ZOVEEE R L 2,

TOBICE T 2B oM L gtk flE x, DN ER (B A
T.K.K.3350, TTHBER TEM) 2HVEZ, 4 7 CA» > THEVELER S &,
[ta] HORBEKE 1 BWH-Y) o FHEEEFIL 72,

RAZMER e ™ 7 2 b id, O ESR (#10 < A T.K.K.3350, fTH#a T
EMENERH W, AR LD ICHEEZ B AIALR, RAAAFZRFICHET 7 v 7R X
vEML, 3EHE T A BETF-ABE 2 CHEL., 30 B ICZEEET 3 2 [H
BMuemL., 3hRmMEBEMEL L7,

HPENZ A X, R ELIC X VERFRE., 74 er -2, EhofFEiIC
DVWTHELZ, HEEREXHBEoA®E2L#ic, 74e)—4
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DI TAANPLBIETE [XFHDIY], 277 A B4H256 C3ETxh [ XFH
L] &L 7%k 2,

Wt T HBE X . Belafsky D2 ER L -2EBHW F X 27 ) —= v 7 KE

(Eating Assessment Tool ; EAT-10)% i \» 7z 24, EAT-10 (¥, 10JHH O EM» 5

M Eh, 2hzh o (MERLP2S 48 (0L ME)D 5 B RGN B
THZFEL, 0~2 "M% THETHEICMER L] 3R L% THETHEEKT O
V22750 | LHET B 2,

OB #E QOL D E4E 1. General Oral Health Index; GOHAI % Fj W72 26),
GOHAIl Z. @@L 32 HMICH T 2 OEICERN T 2MEORAEMEZRM W, 12 D
HMEHE L 5 BW D Likert Scale I X 2 BRI cHER I D, FHHDO G A
TaEffi L. sEA R WIE & O R E o QOL 28 Vs
6) BEHEIRI B L P RERE

REENEZ., EYEIHEEFAZE (Food frequency Questionnaire Based on
food Groups; FFQg) ZH W TR HHFME X T o 7%, FFQg k. 29 B/ Vv — 7L
10 B O T E»OMBMINZHELEMICLY, RIE 1~2 ZPABRED S
Lbo 1 EBAHMNE LT, HEOBEOHNRZii+ 2 BMENHEMHNECTH
22, HEFHERA L L, ZBROARMLLADBHEE TS o 2 F K L CTITFHH
KChbL—=v 7 %50 - #EEEERY CHELZIT- ., KEMGHE X, H
AREMELER TR 2015 CHERP L 2 REBMFHE Y 7 F 27 2L KEBEE ®Ver.8.0
TFEA Yy 7 FBYEIEEFEN FFQg Ver.5.0] ZHWTHEH L 72 20, %5
FEENBI.SWHRHO 7L AL . a7 L BET 25 A& L 72 29,
FMBEEICE X, BRE. WO, R - HkkE, EEHE, REalX. 2
Dt o, RWE. 2o M. WEE. TE. AN, WE, INE, FLE,
WG, EE. AR, FE - FrEREezER LA, ¥4, ~HORH
FEICOWTHHERL, 3BRMTH2E % [3 BRG] & L%,

BEMENOLKREDOFMICiZ. AL 0B RMEBINOL KM R 27 (Dietary
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Variety Score; DVS) % F W72 30, W, A/, W, 47, KRE®&, &6
PP, mEE. BUE, b E. B XCHBEEO 10 B#Eo 1EM o 8 EUE E
FEL. LAY HBHAERZ 18, 2hbldfizome L, AfFEE %
BtEZxa7) 2HHLZ,

KERE DG IZ. 6% KEKREFAME (Mini Nutritional Assessment; MNA)
ZMW 3D, MNA (X 18THH (B0 HiiH) 226k Y, A7V —=v7EeT X
AV IiED2o0HEBICKIIENG,

BHIZ, =7 TFEMRFEZE (Council on Nutrition Appetite Questionnaire;
CNAQ) ZHWwTFiliL 7z 32, 8 DD HMIHEH%Z 5 K cHZ zfe L. "Bt
L7z,

7) AN

AMECTCEHMBICOVWT [~HOLTORFELZ -ATERSZ 28I 1 [
LEB2 ] Ga% ] LERELE, IBOHELZRARZ -0, [HBRE—A
TRHEZLZ2HZ2 1THEBIMHSOWE Y T T2 LI EMEHW, (&Y ]

EEFLZ2GAGR 1AM -V OB ZHEL 72,

<«

1 g AT
AW ICE T ENREOH ST IZ. Bl HUEBEE—-—ATREEL2T3NA

p=(1{[}

2-3. %

BLIMERO 2B LT CHBERFT2ITo, X7 X M) v 7T —X3FY
fll +EEHEfRZ (SD), W7 TV — T — X EFHfEL -k v T —YTKRILL &, E
B D #RE 1< 13 Shapiro-Wilk BUE ZEH L, IERMEZ MR L. t BRIE 2 H w7,
HT Y —EBICIE, A ZFHRE L 7213 Fisher O EHEMERME 2 2 h T L H
Wiz, FRATICIE, IBMSPSS24 (HAT 4 - ©— - = A (FR)) ZH ., B EKHEZ

5%Adm & L 72,

2-4 i B Y C &
52



AMRDEMICHY ., NREFECIMREOMEL2EFmDME NEHEOHN %
AL, A v Z7r—LabPavey tRHEHCIIABELCIL > TMELE, 55
N7eT —2FEAPRECERVL S CEALL TERLZ, b, KifEoD
KigEicowTlH, ~Av X ESOBMICH 2 b TAZRNRE T 2 EER
o ic Bl 2 Bl gt ] it v, A HE¥ZREMEEZE 2O KE 2 T o

7o ORRFE S 325, AGRH: 2019 3 H 5 H),

3. AR
3-1.90 & DA

MEBOMEZHZMICHK 2icrs, #7H (BBH) Il8TH2LmFLLE
THEMET 18.5%  KMHTIX 201% THhotz, BMD 544 (52.4%). T 69

% (55.6%) N 1 HU EOMBEEI AL,

32NMREOEREM L I H A - O HEHEEE
NREDOHEREMN, 2 b I HMEK - DRI Z B LRk 1,2 ITRT,

4

fit, =¥ -y vofFEREREE I, B dIFMar, MaffolichH =
LEBALONEP o, KMEDOAR, MMBHEICEVLWTHETH I HEIAEICS S
(P<.001), EARF =2 v 27V X bDOEBBPEEICED o 72 (P=0.045),

BRMA R O Ic B RBREICBI L Cix. B oM&ER Tk BML B AHEE
WK fE %7~ L 72 (P=0.032,P=0.031), £ 72, SARC-F2 4 il ETH2ENHE
% H o 7= (P=0.045), BTk M8 CcCEN L ERATEBRNVIEESLAREIEC
i % 7~ L 72 (P=0.038,P=0.032), £ 7, SARC-FA 4 il LThr2EPEFEEI
% o 7z (P=0.048), LBiEH K. THREMEERE., SR ER. KIIEHEICRS
LEebFRERETION G2 o7, KM - HhaBREICE W THL L bIEMER
WCHARMERE T GDS-15 DB ARZICE L M5 oH\ 282 - 72 (P=0.017,

P=0.014), [F#RIC, LSNS-6 D&FFRICOWTHIMBH cHEICK L, 2l
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SR BE D3GR 2> o 7z (P=0.045,P<.001), £ 7, LSNS-6 D PR EIc>w<T, B
TEERE»LOM, KETEEKAEL2LOMVOEYENMEH CHEREICH
WHEH A& TH o 7= (P=0.045, P=0.025),

OEMEC DT, BRI MUBCSLWTCEEIABECKEKMTH Y
(P=0.039,P=0.048), &A= AT 4 T FaFAx AP 6RKMTH 2HDEED
HEICE D 572 (P=0.041,P=0.003), B k. I H CHE /1 GOHAI » A X
A % 78 L (P=0.004, P=0.031), EAT-10 3 Al ELTH 2 HE0EAELHEREIKC

B o 72 (P=0.048),

33MBEOAME RERFHNE L AMFHEIE L o B

MEOEMEREREFENEoMELZR I ICRT, BHcswT, MMEH
THEEKELZVDLAFCHEOEREX A EICKMEZ R L 2 (P=0.049), &
ik, MEHICELT, RAKEYPZALF-—HERGFRICEMELERL, FH
I ANLF—HEIIEMETH > 7~ (P=0.049, P=0.048),

EmfiERE L OMEEZ R 4R T . BREIMEMH CRECHXZ . REY.
WmEE., ANE. WEHEOBWESEEICA R o,

KEBIRE, B, 22 a7 AL VicBHENKLOME2 R 5 TRt B
eHMBHTCEHEER 2T AAERICKMETH > 72 (P=0.049, P=0.030), ¥ 7= .
IlHOBHEREHE2Z 3ERMTD 2 H2HEICE D -7 (P=0.038,P=0.023), B

Tk, IIEH T MNA & CNAQ 2 A EIC{KfE Z /" L 72 (P=0.034, P=0.048),

4. H 5
HHRETEEOSBEEZNRE LR ICE T, B0 52.1%., XMt
55.8%72%E | HU LoMlgHE AN, BHIME TS 2H 3. BTt
18.5% XML 20.1%TH o7, LI MBIEF. BEMPEFHNANSFTICHEL.
KERE, BEHNLOREREORTICOARR 2 RBELSD 2,
54
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HEARFEAEICL 2, MABEZ 70U Lo FHMET 263%. LHETIE 37.3%L @
INTEY D AMAEONREOMERISGETH o, 6SMU EEWRE L
ZHBEILCEBWT-AELLTHEHEIE. BT 133%., KETE 21.1% & W&
EnTw3 D, KifFEomERIZ, BT 24.5%. LTI 18.5%TH v, FFic
SHicrswcEREIsgvwErn Tt V) HEBERERMEO -KTH2LEZX LML,
WIETH 2 Lk, RAMEECKEREBOMRTO Y 2 7 FKN 2 FH Y 7 @ HE#H
DEHBICELS, BRAIROI R/ THEI L) oMEAR A LT
VW3 30 FEEICHEFE I AEENEL D AL B0 A RSB S KME
RlAFCHOENE L PR MEBRREEHICEES 3 L3 L 0,
Eohic, B LtckT, BFECHT ZBELAE . FHEEES R B
DARRE, BOYHER DR W ERHL2ICI N TS 739, b Xbh, i

Him g ometEBRKoZ{ic XVl IS ICMET S EALN
ZoPREICECTE HADEGERECIO L ZRE~OEHREMZ T Tlixi <,
(B0l | ot oz A B X AALBLBRLEARERKIALETDH
2rEz2HLNT,

BRI T, BL b MAHTENLPHFRBCKTLTEY, ¥ rax=7
DAY ==V I7iEETH 2 SARC-F R 4 MU ETHIENFREICEH L, &5
CREUEDATIEDHZ D, EARF =y 27 ) 2+, ZEAIGHAENEECKMEZ
AL TWwi, BIEORENIIMHARLEEL, FRNBCERSLSHMWNES.
2MEEHEEORIOKRTZ P T2HWTFL AV 5, £72. SARC-F T H1k
BEEDOETOFHRETFTHZ Oz throd, IMBEHAEDMD ., B 7 fE
NOBETICOEBE2ERNDO D> THLIARBELRRINL, £, B bl
g Cc, W5 o[ (GDS-15) &ML (LSNS-6) A EICHE., 51
BUHECTERED?OOMVL AETEREAEL» LM OB ERHEREICED? > 2,
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HREORMEEOMAEIX, >0 LOEOCERLED 2 HITREMB A EHICH
RTCRBFRPRALEDODRBICTHR L T b AL e@HEINTWS 4D, 5, #
KW RANLIE, 1 FROFEN T LA NVOREL OBERTRB I TS 2,
I, RFRICECTCHIMEEEL S 2EF . tt&WAh2AR ) 23 TE
b, ME. BHRBEOKRTOCRERECARRCHEELGE 22 ~Hicks ot
HHEH X Tz

NEHEICE T, BREIMEBHCEEDOKT, -7 4T Fa*
FUA (taF) DB 6 HRMTHIENPAEICE . HPERREIET L T,
FUPERERE 13 B R RE P IK R BT T, W AEH oK T BE2RH 2 &
AN B, OEKRECKT X, BMEOKLAD Ltz ho 2 BFEHIRL
2, flzaiX, HEBHECK T IX, WXL T, AN, HEOENE%
W&, KA ICEFCEFRBHEEZ IS & 3 4, . &0k
KT 22 CHEFBROERSDELRALNE Z L LRBENEIHIR S L
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CEDOLRN, 20 bFEOERE L LT 120g. BT 1 H200g BT B
BRI N TWE ¥, LarLl, RfEoRKHEICECRIMAER s XL OENE
FLHICHEEBINEZ TH Tk, IHCMAERICEY Tk, FEMERICL
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BEFE] 0BV HICHEHTIMH2OoREF O T IFL2HERIZ. 1 H9g L
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KREBHEFNZHELT 210, Lzd->T, BEREEOEK T2 2017
LANEZTFH T2 LPEETDH D,

BEMERICMA T, ZLA VOB - DHENS X AN ER D
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SRR 7 L ANDFREAE DR RBEGZAR LA EHEIR L4200, 2
T, AfRICEFVT, BEESHRHEICLE > TREL ZII LN CEET 2 ST 2, 1
FHO74+m =Ty 7HICTZLAAL~NOBETOI R IZHRNTTH S0 %2HL HIC

35,

2. Jiik

W TF¥+F 4 v esmE

fa & s & o K WIHE W E E %% (Nagoya Longitudinal Study for Healthy Elderly:
NLS-HE)IZ, 7L A VO BERLY) R 7R TOHFHEZHMWICHEL 2R ak
— M TH 5, NLS-HE OZMF X, AHENICH 2 SERFICER T £ %
FHEELEETHL, R—RITAVTEMER TI24D5H., | FROFEIC
SMLa»ro7169%. T—2AREBEBH o7 136 4. R—RAF7 4 VIKICT L7
LANLNEZZEZ 7L ANTH o772 178K 2RI L. 22984 (B 106 4. L 123
IVE R R & L7z (Figure 1)e BN A2 P OREDLS | FERoMic 7L 714

NEFIFTILAL~NDODBITICOWTHITL 72,

fig b7 Y6 H

SE ORI L LT, i, WAl AR EOF K, &ERAEHR
W OEFEEI R IEEE), AL O A (Lubben Social Network Scale-6;
LSNS-6), 1EHHEEBROFEEZFE L 72, LSNS-6 IC X 2 &ML O FHE X, H
CHEXDHEMEZH WML 2 ®, HFFEREOHSHIE Fxr—r Y Vi

REEEZH AL Z 19,

Lubben Social Network Scale 6
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bATERINAERECT, 2F L THNRECOWTZYELHERZ I NAZBCH
X6 o0 EMEHEHTHEKIL TS, CORER, RiEto>2h»r Y, K
AN DOBBYD2ODORERLL, ZNZ N3 D20HMA» O, & IX
RDODEY TH 5,

(1) 2R dbHIE, o720 EELY) TE2RECHBIIMACE T2 7
(2) BB AN R THFET LB TEZLbLICREICEL LN D
KM BT AW E T2 ?

) BAR7=B. T2 Rk TELZLHVHEL KL LN B RKIESL B
A E T D ?

(4) Pl dbATE, Ko7 LAEY T IRANFMAVE T2 ?

(5) BB HANERI L THLHET LB TELZLLbWVLICRABICEL LN D
KNEFM A E T 2?

(6) BN . BT AR 2R TELZLHLVLHLIEL LS KARMA
WE T ?

0 B W v, 1 AT A7, 282 A7, 3“3, 4 A7, 4 51E“5~38
AN’ S HIF9OANNE"CRBL, AFtROHPMIT 0~30HTH Y, thaiyliz
ZHEST 27200 Hy PATZHEIF 12 AR THY . TRRERED S 07
ERANED? SOV BHETE, T AEN 6 AWM, 6 ML EAIEMAT

LE B 202,

TRALAR & B R B g
BRE. AHE. BMI. LFiEME. LB =SE5 K TREGE. LK. T RE
PR EOMRMBMNE e GRstillzfro, 2ok, WENMREZIT o722 £
v 7B FEM L, ARG, AFRERA v — X v ZBIELE In Body 430
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b JiE /5 T R 1 {AC(cm) — @ x TSF (cm)}2/4nt o X 6 BH L 72,
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eARfE %7z,

7L A4 NDEFE

7 L 4 L@ FEffi 1. Japanese version of the Cardiovascular Health Study; J-CHS
BEEZH W 322, KtFECid, UTO STHHD I DV O FY LAV EZ
BN ME I~20FYTEIEETLILAAR, 3OMUEEYLEZEE Y
VANLVERICEL 72,

(1) BT AEERD [6 n HT2~3kg DEEREP DY : 13\ ]

(2) KT TR KT (B 26 kg K, &M 18 kg Kiiff)

(3) EHE (222 bIdAELSFENZLIIBELRBT 2 13w

(4) HATHEE [ STHE <1.0 m/#

(5) HRiEE) [O#Eic 1\ E, BOES - A2z LTI T2?2 @BFEICI

mULEEH 2ES - RFX =Y 2 LTI Tr? Q@8 iz

ot &t fig bt

NZ ALYy 7T = 23 EEEEEEERE (SD). S v ST X N v T =&
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ANELL] ® [BWERZOEFRI] COVWTHEHEERERIRONR 2o 72
(Table 1),
EAERFEFELLEELEDR—X T4 vicBIT3 SI B LAEZE A, #

SI si#(. SI-family. SI-friendship D& R ICHEREZFTR b N2 572,

32, 7L 7L ANDEHE 1 FHORRE

1 FHROBHFAETE., 7L ALrOBZWHEEICHKITZ, 49 A 21.4%)H53 7L
7L 40,180 N (78.6%) 03 NRA FEHIEI N, 7LA N EHIE I NZHNR
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FEHINEFEZ, FESICHEINEZHFIVD T L7 LALNDERELFEIC
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B(ES

Basdine
Participants in NLS-HE 2014
(n=712)
_( Nonparticipation
1 (1=169)
A J

One vear later
Participants in NLS-HE 2015
(n=1543)

Missing data

{
L (= 136)

L\ 4

Participants who provided complete

data
(n=407)
- [ Prefrail and frail participants at baseline
L (n=178)
A A
Frailty criteria
Eligible for analysis Low HGS - Low GS - LostBW
(n=229) - Low PA - Exhaustion

0: Robust, 1-2: Prefrailty, > 3: Frailty

Men; 106, Women; 123

Figure 1. Flowchart of the study participants and follow-up.

BW: body weight; GS: usual gait speed; HGS: hand grip strength; NLS-HE: Nagoya
Longitudinal Study for Healthy Elderly; PA: physical activity.
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Table 1. Comparison, by sex, of participants’ baseline characteristics,
physical function, chronic diseases, and social isolation status
(according to the Lubben Social Network Scale-6) at baseline.

Characteristics Overall Men Women P value
n =229 n =106 n=123
Baseline characteristics
Age, y, mean £ SD 69.3 + 4.2 69.8 + 4.2 68.8+4.1 0.085?2
Living alone, n (%) 38 (16.6) 9 (8.5) 29 (23.6) 0.002°
Graduates, n (%) 60 (26.2) 30 (28.3) 30 (24.4) 0.301°
CCI, mean + SD 0.6 +1.0 0.8+1.1 0.4+0.8 0.002¢%
Body composition & physical function (mean £ SD)
BMI, kg/m? 22.4+£25 23.1+24 21.8+25 <0.001°
AMA, cm? 38.0+9.1 42.8+9.3 33.9+6.6 <0.001°
CC, cm 35.1+2.9 36.4+28 34.0+2.4 <0.001°
ASMI, kg/m? 6.8 +1.0 7.7+0.7 6.0+ 0.5 <0.0012
HGS, kg 30.5+8.3 38.3+4.9 23.8+3.1 <0.001°
GS, m/sec 1.4+0.2 1.4+0.2 1.4+£02 0.609°?
Chronic diseases, n (%)
IHD 10 (4.4) 8 (7.8) 2 (1.6) 0.030 ¢
Hypertension 83 (36.2) 47 (44.3) 36 (29.3) 0.018°
Stroke 7 (3.1) 6 (5.7) 1(0.8) 0.039°¢
Diabetes mellitus 19 (8.3) 12 (11.3) 7 (5.7) 0.1240°
COPD 19 (8.3) 7 (6.6) 12 (9.8) 0.389°
Cancer 12 (5.2) 10 (9.4) 2 (1.6) 0.008 ¢
Arthropathy 38 (16.6) 8 (7.5) 30 (24.4) 0.003°
LSNS-6, n (%)
Total Sl score 36 (15.7) 22 (20.8) 14 (11.4) 0.052°
SI-family 35 (15.3) 22 (20.8) 13 (10.6) 0.033°
SlI-friendship 44 (19.2) 23 (21.7) 21 (17.1) 0.376°

¢ Student’s t-test; ® Chi-squared test; ¢ Fisher’s exact test.

AMA: arm muscle area; ASMI: appendicular skeletal muscle mass index; BMI: body
mass index; CC: calf circumference; CCI: Charlson Comorbidity Index; COPD:
chronic obstructive pulmonary disease; GS: usual gait speed; HGS: hand-grip
strength; IHD: ischemic heart disease; LSNS-6: Lubben Social Network Scale-6; SD:
standard deviation; SI: social isolation; SI-family: family-related social isolation; IS-
friendship: friendship-related social isolation.
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Table 2. Comparison, by sex, of the baseline characteristics of those with
prefrailty versus robust status, at one-year follow-up.

Men Women
n =106 n=123

Characteristics
Prefrailty Robust P Prefrailty Robust P
n=22 n=84 value n=27 n=96 value

Baseline characteristics
Age, years, mean, £ SD 70.2+4.6 69.7+4.2 06402 68.8 +3.9 68.8 £4.30.975°?

Living alone, n (%) 1(4.5) 8(9.5) 0.681° 6(22.2) 23(24.0) 1.000°
Graduates, n (%) 8 (36.4) 22 (26.2) 0.426° 5 (18.5) 25 (26.0) 0.612°
Hospitalization history, n (%) 3 (13.6) 6 (7.2) 0.283° 2(5.7) 5(5.2) 0.462°
CCl, £ SD 1.0+£2.6 0.9+1.4 07242 0.4+0.6 0.3+0.6 02392
Body composition & physical function, (mean £ SD)
BMI, kg/m? 23.5+2.5 23.0+2.4 03822822.5+2.7 21.7+2.50.137°
AMA, cm? 423+£9.0 42.9+9.4 0.803233.5+6.2 34.1+6.80.7072
CC,cm 36.1£3.6 36.5+2.6 06242346 +2.5 33.8+2.40.161°2
ASMI, kg/m? 7.7+1.1 7.6+06 05552 6.1 +0.6 6.0+0.5 04182
HGS, kg 37.0+ 4.5 38.6+5.0 0.170223.3 £2.9 23.9£3.20.3732
GS, m/sec 1.4+0.2 1.4+£02 06442 1.4+£0.2 1.4+£0.20.7932
Chronic diseases, n (%)
IHD 0 (0.0) 8(9.5) 0201° 2(7.4) 2(0.0) 0.209¢
Hypertension 11(50.0) 36 (42.9) 0.632° 7(25.9) 29 (30.2) 0.812°"
Stroke 1 (4.5) 5(6.0) 1.000° 0 (0.0) 1 (1.0) 1.000¢
Diabetes mellitus 3 (13.6) 9(10.7) 0.710° 3 (11.1) 4(4.2) 0.178°
COPD 0 (0.0) 7(8.3) 0.340° 4 (14.8) 8(8.3) 0.296°
Cancer 1 (4.5) 9 (10.7) 0.684° 0(0.0) 2(2.1) 1.000°¢
Arthropathy 3 (13.6) 5(6.0) 0.358° 10 (37.0) 20 (20.8) 0.126 "
LSNS-6, n (%)
Total Sl score 7(31.8) 15(17.9) 0.235° 4 (14.8) 10 (10.4) 0.505°
Sl-family 6(27.3) 16 (19.0) 0390 2(7.4) 11 (11.5) 0.731"
Sl-friendship 10 (45.5) 13 (15.5) 0.007° 9 (33.3) 12 (12.5) 0.019"

@ paired t-test; ® McNemar’s test; © Fisher’s exact test.

AMA: arm muscle area; ASMI: appendicular skeletal muscle mass index; BMI: body
mass index; CC: calf circumference; CCI: Charlson Comorbidity Index; COPD:
chronic obstructive pulmonary disease; GS: usual gait speed; HGS: hand-grip
strength; IHD: ischemic heart disease; LSNS-6: Lubben Social Network Scale-6; SD:
standard deviation; SI: social isolation; SI-family: family-related social isolation; SI-
friendship: friendship-related social isolation.
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OR (95%CI) P value

Sex. women 1.12(0.57-2.18) 0.746 +

SI-family 0.61 (0.23-1.63) 0.327 —0——

SI-friendship 4.58 (2.11-9.92) < 0.001

0.1 1 10
OR

Figure 2. Respective odds ratios of friendship-related social isolation and family-related
social isolation for prefrailty at the one-year follow-up, adjusted for sex.

CI: confidence interval; OR: odds ratio; SI: social isolation.
R?=0.142, data analyzed for 229 patients.
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Table 3. Association between friendship-related social isolation and the frailty criteria.

Frailty criteria

Prefrailty
Low HGS Low GS LostBW  LowPA Exhaustion

n (%) n (%) n (%) n (%) n (%) n (%)

LSNS-6 at baseline
SI-friendship (n = 44) 19 (432) 0 (0.0) 0 (0.0) 4 (9.1) 9 (205 7 (159
Non-SI-friendship (n = 185) 30 (16.2) 4 (2.2) 3 (1.6) 12 (6.5) 7 (3.8) 8 4.3)

458 144 654 419
o *
OR (95% CI) (2.11-9.92) Notealeulated® )" 4 50)2 28 18.73) (1.43-12.26)
P value <0001 1000 1.000 0518  <0.001 0.012

BW: body weight; CI: confidence interval; GS: usual gait speed; HGS: hand grip strength; LSNS-6:
Lubben Social Network Scale-6; OR: odds ratio; PA: physical activity; SI-friendship: friendship-
related social isolation.

R?=0.142, data analyzed for 229 patients.

*The OR was not calculated.
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X2 paired t-test.
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