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TFMEMDIESMIIRREZFERENET KRR

RKEE UGFH G FREA, FER 3, BTS2, M, HROH Y, KRB, AHAY, i8R M
TR 4, otk 3
I P EABFAHFARARLLT &%
PP E AR T KSR LARVGEF R TIELS &%
S ERBREFRESTAMEEAFFRE (BRLErT) &
AP EABEIRFELETHFE (RLEF) FHF

(YA g & — AP ST HELA SR 5%, 4425 85 LR & (Skeletal Muscle Mass) #= % % 69 &1 3 P |
JEMERR, LS FRARE M RBEDA R, SV EERIANENES (G — TR EREE
YD) B, EH EAUEIL S 65T e BRI A, P AR B E, XAPIEILT R A A A, BAT, A
VIEGE R IR E G RO ER RIS, B2 & (diagnostic grids) S FAM X, (prediction equations) , iX &
TR R R HER ) PPad st tbtt % M ARKR B R ALY ERE G AF . FRILAE (SMM) =
REMAA T LT R EAK, TaTAmEERN# (BIA) BURR, d TV 23t 578 ) fg 69 T
Rk, BERR—AZERARS LEEWGERZENE 7 HRTIYERE, A TK R @X
i, 1 A 3.5MHz & @ AR KM EREFMEEFIESD (ZRMEHEENE BRI, KAERERY 0.1cm,
FRRE 2 F A 15% (Nakamorietal,, 2020) o AL GEB IR B RN EEREE, WLV ELE
R AR AN, FIREM S ABE RBERAINY IEFE T E R AT B AT G AR KA 5
BV ey S R Z A EARR R E Fre AT T ok RATRUR AR A AR k48 3R 35 & B ot i kF . KA
FAeNLARE, atEyEA (n=15, RAFEBRBRFTARTL) it Ba (n=25, R &FELR) . 1
Al MIRUKO®1® 4% X A2 5 % % & (B A& % 7 Nippon Sigmax 2 8] ) W& XK ERZE, ABREFTITF 5%+
BEEHGZRNZ-FHEEANERZEAL, 759K A InBodyS10 (#E 4 /R InBody 2 5]) #4744 A
FoHr (BIA) MEA K. BRI 2T 448 (SMD o A 50K R BN EZ S £ TAE4
(EWGS) #l 2ty BRI Z 154 (SMD) Aeik 71 #r/k A 7.4kg/m*F= 22kg (Bahat G %, 2016) . AR
ALY e #FE (N=15) F, #HREBEEE5FHIRE (1=0.643, p=0.01) A FHIIEH (1=0.564, p=0.028)
ZHERAEMKX. FRBRENETHFREFIEB X T T, 4145cm 8 EREZ B ALY JE 6 57 SR E A
80%, HFFHEH 70%, W& T @ARA 0.737 (p=0.018) . AT ERZZFRNFRIGZ G FARER ST T
EARR T AR 35.7%09 LR & % (F=7.223, df=1, p=0.019) . &HF & &. KE. FHREHE, FM
71 & B JE LA & 69 = 3R AT AR 95.1%49 B R AL & X 5+ (F=19.367, df=7, p<0.001) 121X % & 5K E &Y
FRAEATAEARTFEL, Bt ERZAFARTEAN, BNV EEEET, EREESTHRIAE AR E
ERAEEMX, BRI EREETARTIERNIY JE05F EA4R, A2 FEBERKIT R TILY G257 &, 45
LA BT ey VT8 6 BB I 2 5 RSB AT R RAIRE , FEMILY IEX BT R ARG 142, LIk, AR
BN EERREBRAER TR L F EH 6 0 =B 50| 5Bk 542,
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[ Abstract] Sarcopenia is a progressive muscle disorder characterized by progressive and generalized loss of
skeletal muscle mass and functions and it is strictly correlated with physical disability and functional decline. When
sarcopenia presents itself as the atrophy of tongue muscles which is further manifested by a reduction of tongue
thickness, the reduction of suprahyoid muscle strength may result in difficulties in swallowing and increased risks of
aspiration, which can be fatal. Common screening approaches at sarcopenia include questionnaires, diagnostic grids,
or prediction equations which comprise of “rule-out” tests that identify those who are not at risk of sarcopenia by
comparing different parameters. SMM and bodyweight are regarded as the most reliable and common parameters
and could be obtained by a bioelectrical impedance analysis (BIA) machine. The Iowa Oral Performance Instrument
(IOPI) used as an intervention tool in measuring strength and endurance of tongue in healthy populations or
disordered populations. Owing to the adverse impacts of sarcopenia on swallowing, there is a need for using a more
cost-effective and universal method to measure tongue thickness for the screening of sarcopenia. This study aimed at
measuring the tongue thickness using ultrasound, examining the correlation between sarcopenia and tongue thickness
and generalizing the use of ultrasound in the screening of sarcopenia. Objectives The study aimed at comparing the
tongue thickness between healthy subjects and older individuals with sarcopenia. Methods A population-based
sample of 35 male and female were recruited by convenience sampling. The sample met the selection criteria and
was comprised of the sarcopenia group (n=15) who were recruited from the Kowloon Home for the Aged Blind and
the healthy subject group (n=25) who were recruited in the community. The tongue thickness of the subjects was
examined by the MIRUKO ® Portable Ultrasound (Nippon Sigmax Co. Ltd, Tokyo, Japan). The mean value of the
distance between the midpoint of the lower end of the geniohyoid muscle to the tongue dorsum obtained from the
three trials was considered to be the tongue thickness. Muscle mass, Skeletal Muscle Mass(SMM) and skeletal
muscle index (SMI) were measured by bioelectrical impedance analysis (BIA) using InBody S10 (InBody Co. Ltd,
Seoul, Korea). This study adopted the EWGS cut-off thresholds for skeletal muscle index (SMI) hand grip strength
was 7.4 kg/m? and 22 kg for females with sarcopenia. (Bahat G et al., 2016). Results Receiver operating characteristic
curve on the tongue thickness revealed that the tongue thickness at 4.145cm displayed the sensitivity and specificity
to classify the sarcopenia at 80% and 70% respectively. The area under the curve at 0.737 with p = 0.018. In people
with sarcopenia (N= 15), there were significant correlation between tongue thickness, the skeletal muscle mass (r =
0.643, p = 0.01) and skeletal muscle index (r = 0.564, p = 0.028). Regression model on the prediction of the SMM
by the tongue thickness showed that the tongue thickness explained 35.7% of the SMM (F = 7.223, df =1, p=0.019).
We incorporated Height, Weight, Tongue thickness, Tongue strength and Lip strength into the regression model,
which explained 95.1% of the SMM (F=19.367, df = 7, p<0.001). However, only the coefficient of height and weight
were significant in the model. Conclusion and Future Implications Our findings suggested that tongue thickness had
a positive and significant correlation with skeletal muscle mass and body weight. The results revealed that tongue
thickness might be an indicator of sarcopenia, and hence ultrasound could be used in the screening of sarcopenia.
Early screening may help to minimize the health consequences of dysphagia and aspiration that could otherwise be
avoided and the economic burden sarcopenia has exerted on the healthcare system. In addition, the use of ultrasound

in measuring tongue thickness has the potential to monitor the progress of oral-motor training and rehabilitation
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process of older individuals with sarcopenia.

[ Keywords] Sarcopenia; Dysphagia; Ultrasound
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JLZRE A —Ffr DAL IR 5 52 F0 T e I 24 2K s
AE B HEAT M LA (Cruz-Jentoft & Sayer, 2019) .
A PAMALT 2016 4 IE 2K WLASRE 9N B bRk
2K £ 4 Cinternational classification of diseases)
(Ankeretal., 2016) . WI/REE® 53EEMHX,
AFECEE AN ThRe iR, I RIETE T
L MARGHE (Yeungetal., 2019) . JI/ELE
7 U5 L XK AR . AR I LD E R &
(AWGS) brifE, 82 & 4 N BB %N 73.6%,
WA 67.7% (Ho %5, 2016) . WIFTHgH, MisE
PrEFEE G REAIIE, H 80 % UL NFEAFAE R
EPENZE R, 5V R % 5 i (Huber & Kirchengast,
2009) o WUREFBURNEREIBT ABUR T RITE S
GEAAH: 2000 4F3% [EAHOCER T S HiIA 185 14357,
b B EST ) 5% (Jassen 25, 2004) . #5HL
BRI 10%, BRAERTTA 11 AGE U7
o BTSN, PR YL GE AT 2 AR R B XU 1
1= 31%, KR IEST S TR 4% (Zhang %5, 2024) .
DRIt 5 S0 7 5 R T 0 PR R AR L B 9T B A R 3
R RS 28 G B[R] B ] i A s L X () 28 A
i (Ho %, 2016) .

H A LD RE S W T S AR B A oA,
MEEE X EBOGIE N (DXA) L W= 434
(CT) FE 13E4RI&E R (MRD (Au %%, 2021) .
WU RER T2 512 W R 2 Fh 4. % Wi 2
JHEAFE AR, SErERE T A X, Xk
J7iEF BRI SO HR “CHERR T FRIIDEE XU A
HECYU 5%, 2016) AE IR LB, B # LT E (SMM)
AAE YA AT SE B S5, @ iEd Ay
BRI T (BIA) Beac 3R, SRTM, XTI iERA
e En SUANMER o R B EL AR 24 ah () I 2 TR,
VB9 — 2 0B T B A S SRR A 90, % s
EHENBEAET R D RT SO B HE R L

P A B A Sy — PR A A] SE R SRR LA
=& 7745 (Nijholt 5 A\, 2017; Mourtzakis F
Wischmeyer, 2014) , A H-T-2Ffiki UL AL DA o2 £ 1
LRI AN, FEWLA Zh BE P4 BAT B 1) S
B o BFRTHLRE IR 5 0T AL, ARRIENLA Bk 2

KEZ R, PG ERIIL, TR K
EHWL (Tamura, Kikutani, Tohara %%, 2012) , &
WIS GRS ARJE B AT L AE I
IRERIZ — o HIBHRSEH (WEiE3). SRS
PRARD, S5 AT 18 S 2 W 5923k 47 I & (Lahav 4%,
2009) .

T AV RS 2N R A e
RLENRABDRERE ) Z R XRC KN EZE
Bt . 2O R, &ES5 VAR AER
I 1) A A PR e 2 TR) AEAE A OGP . (R R A2,
Tamura 58 Af8H, &R 5 EFRA R AR jE>
FEA O, XK IE MU R FECEFEANE A
MR FER 2 — (Tamuraetal., 2012) . &, &
JERAR (RIIENUIERES) MZFENEE S HI
A PR HE, 33X 20 B OR AR Sk JE R0 T 380 IR 22K
HE  (Nakamorietal., 2020) . Z%5 \ik—20
T VUSSP R R, R RR, L
Wi (SRR BARM 2 F 5 B 5T
REfZE (Lietal., 2025) o IXIGUARF7TCFF T LA
RREXH I 42 S EE B S . [FJFE, Sanz-Par & %5 A\ 5%
W, R LR LR AT 6 75 & ] LA 0 2 4
NIPVE FEAS R AL S, SR8 1 4 14
LA B 5 A MR g 0 2 18] P AH L OGHK (Sanz-Pards et
al., 2021) .

Z TR LR S8 N Sk SR R R OB R 3R
E 3 —42EH 2, Nakamori %5 ANTFFT T 254 4 EZ4E N
SR JE R R R B S R, BRI el & 45 R
55 AR R M D) REOCIRG RS SR o ARAT T A T 45 2R
K, FRIRATAE AR BEAS 78 72 XU (Nakamori et
al., 2020) .

AR, Tagami &8 \FRH T 48 7 0] 75 3
S EENTEREREZ B RR, fn 7 Ek
JR B0 T D e A7 AE B R AR ORI . A AT T F
FLLE R SCRE 1 JE S 038 A BE ) e 2R W AT
(Tagamietal., 2022) . HUtFEE, Ariya 2 A
WHoEsRIE, &SRS Z AU AR E &R R,
AFTERT BB 24 N D ISR e e JE i, X%
W B 5 D RE 2 [RIA7 15 5 2= (A ELAE AR VLIA 58
B (Ariyaetal.,, 2019) .
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2.3 #3EAEA42 5 (Data Collection procedures)

FFE AN NAHEBR AR E (1) 52108 15 28 & 1
AifEEE . EXEBEREDE, PHRA 52
HATEREENE, R TER . . &
R E AR AR (BMDZE N FI N E G it 5000

2.3.1 ik R LR T

A AT MIRUKO®EH#E B s %% (H
AZ 5 Nippon Sigmax A& ZE7F2) XtRT A 2k # ik
1T RO U A kil . M ESR A 3.5MHz
PYTHIR Sk, 2R E BT, F B AR RE 30-35
i (Nakamori %5, 2020) , @ Z ] (il Sk %
.

WFFEN G Je A 32 T AE H SR T 38 A T
PRI P LR, B A% SR AR HE A 8 AR 1A X
1 (Preston %5, 2017) (] 1) . AL SR
P, 2P EOREA IS AR PRk i gal & . 4
i R TS T R AR R R, 45 N 2 SR
IR EUE, RS EIE WS & VLR s B
FHEEE (cm) (Ogawa 25, 2018) (] 2) . A
KPR FE CRUE O v St , A il E W E R AT =
RESEREM FLRAE, AR =R 25 R P EAE
ZSE R (AR )R R -

EN TIPS N = Sag S XYW A= PGS
Z BB TT BHO PR ARG R E RS, %7 R D
Tz R T2 AR R R Pl e, AT A DR A

I B 1555 M PR S B 1 v JBE — BV Al R T B

2.3.2 ZFENRE B B R AR

JULPA o Jd e 2R 4 FEL R A0 A (BIAD AT,
{8 F InBody S10 ##% (#[E H /K InBody 2 F] A4 7 ).
R, SZ2ARE BUEM, 75 VYR 23 500 B PO A H
Mo W N A EFEVU R NLA & 98T & &
BT EFEE (SMD o SMI HIHE 732 9 DU i AL
W E (kg) BRUEE CK 1T TT. RENGEE
X HHRWR IS B9 (DXA) BN B A B 43I
b, HOATFIESE BIA 5 DXA &L
HA A (Fukuoka 25, 2019) o ASHEF 50K H
(B B L 255 (SMD R4 71l FHE S W %
FENVEE TAEA (EWGS) brift, Horb oL/ E &
1 SMI Il FHE Y 7.4 kg/m= 42 771k FHE N 22 kg
(Bahat G &, 2016) .
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3 ZitoHh
AWK IBM SPSS Statistics 26 4t it # 14
(IBM 2], 2019 i) HATHEAR 1. RIEHAE
IIATRAE, THRPOR AR E (Uil B +
PREZERIN, ARERILAGIE (H ot £, Bk
T2 R 2 U E (Mann-Whitney U test) Esifi
2R TN B H R E AR ZE S
DA A4 BT LD (R i 2 AL, A TR T 324k
HTAERFEMZE (ROC #hZR) , FRiHE Ik i
FRL BURFEARR ¢ BESEHRAR o (7] I SR FH — M2 [m] )
BRL o A2 LD BB R JE B s R 2% .

Gt b H R P UM 56, 5 6 M /K P58 %€ p< 0.05.
T FE A AR R 2 E TAE4 (EWGS) 112
Wibrite, B ERERE ST RS AT AT L

4 HRER

AR FALAHSE 35 432, BHE 20 AR AR
NAI 15 ZZENVDIE B . PAEER . GmkE
WEES R LG REER. BIATSE, {5
NS E Y 4.09 (0.17) cm, Tiilb
i £8 2 AH T3 R )R FE UL 2 4.40 (0.40) cm.
1 VEMER THASZREEARE. Gm. RER
 (BMD DL R R B SE R AR ) LU LA

*1 BREIFIRESEBENVESBIGRFFERLR
WIRE 21 (AP
FHE FrifEZE (S.D.) FHE FrfEZE (S.D.)

FE () 87.73 (8.78) 21.10 (0.64) p<0.001*

RE (kg) 49.41 (11.44) 53.50 (5.65) p=0.364

G (em) 151.13 (9.13) 162.45 (7.19) p=0.001*

REFEE (kg/m?) 21.63 (4.64) 20.25 (1.43) p=0.298

HARERE (em) 4.40 (0.40) 4.09 0.17) p=0.017*
HHIURE (kg 15.07 (3.24)
HHAURERS (kg/m®) 6.56 (1.04)
PR ) (kg 10.13 5D
LR (kPa) 20.82 921
BULE (kPa) 15.71 (6.66)

E: SRR U R AT S

EARE RS2 R E TAERFE i 2k (ROC ik,
3) SRR, 4Ll 4.145em 15 G FHE R, Hoxt
UL/ E [ 075 2 BBURC E Fy 80%, R S Ky 70%. 4%

AN 0.737 (p=0.018) .

ROC Curve
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3 BEREENENZHETIERHERZ (ROC #hZk)

NIRRT £8 2 (1) 5 R SR FERRAE, FRAT
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4.1 WL e & 69 L4547

EZAFNUDGE B RER T (N=15) , BRI
TR S E E LR & (r=0.643, p=0.01) S & # UL
JREFEEL (r=0.564, p=0.028) (KIAHRAYE, HikERE
TEN B — TR LR, Re % B4 R B RS L =
35.7%[MA8 57 (F=7.223, df=1, p=0.019) .

BAe G, E, HEREE. FUEMEN
FTRAIN BN, 1Z AR AT R 95.1% 1) B B AL
& (SMM) (F=19.367, df=7, p<0.001) . SRI7ERE
A, AN S A ) [ R A Gt A .

5 i1ig

W FRaE R, RIS R A] ReE A L E
BRI AT, HS BB IUR S B FH R
SR, XTI IR R BT — 256 T WU 8
IR, FAE N ORI R
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N T W FENL RN RE BT T G RS, AT
BB TS, 2 A WA SE (1) 2
N (N=15) 1, FEEE. HFHNLE (r=0.643, p=
0.0 MIEEIETES (r=0.564, p=0.028)
MAAE R ZER R AR IS & Sk B FE T &
BEULEE, Wond kB MR T 35.7% M) E R LE (F
=7.223, df=1, p=0.019) . A G =, AE. F

JEEE . EULR A=A RN AR, fF
BT 95.1%IF)H 8 ULE (F=19.367, df =7, p<0.001).
SR, R B m AR ) R AR R B .
1B D BT B s LD B2 JE R LAt )L
AEMSIRE L2 —, AR FONE I EE O
fis D ReSE HEA 0 BdE ,  RATTIR S0k E e A0 H Ay e
FRELLR (WK 2) .

®2 RMRERIARMVESHEBRKE, SHSBIERELR

E{=an JULZb i £ 3 2 =3 PN
WEE (cm) 4.4 5.30 (Tagamietal, 2022)
HHEIE (A7) SMM 15.07 N/A
VR RETES (AT2K») SMI 6.56 N/A
FHFEN (TR 10.13 2420 (Nakamorietal., 2020)
MR E T 20.82 35.70 (Tagamietal, 2022)
BN s T 15.71 N/A

5.1 LY gz R &

{8 FE TS5 L/ IE B8 3 2 ) 1A B B UL 7 22
A REMARE T PR 2 R S BEARAE B 22 e I S A
Tamura 25243 (2012) IWFREH, HEBEE 54
BELE VAR E bR —) AR R E MM L
E R B LA 2 RIS, AR AE i L
R S L, HEEE S A RN . R, A
JEFEAIE H AR X Oy A B N5 WL/ E 83 1)
IR bRIIAE

5.1.1 AW S I I

AT T I R A A I I, L/RE B
A )R S A R i g LR B (SMMD 2 535 TEAE K
REZE R T REARRAE, H s EREE BN

BB AEL AT RE BN LAE 57 2 PR B R AR A b 5D

WEFERIHIESE, A=) S AR 75 I B0 4% AE L/ AE -39
i 285 A EAT W A FH AN

FEE F T LA IR 7T . 2 &AM EE
SER R E NS S AE R S S S P RS, 4l
BhERITVPAl DT T RE, 58 R L 5 LA E 1) e B A G
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Oy FE DX A FE B sl S A A R A M LA 55 37 P 2 o
IV RE 375 5 R 285
5.1.2 Fiify TAEMEEZE X

TR A O B, BB R T
TG %, X—HEERRERIT (Primary Health
Care, PHC) SRSV R LRI FFTr N &
FE—80 TATRBAR AR 65 & K UL e AT
e ZGATRA TAE. ERARSLEET, BUMHITA
A A AT AR G B A X AR S P R
BRI A HUEFR AN S 5 E . EEfEH
JUad R, S E R R S RS IR A R DY R A
PRgh: TGO AT I8k G A% S UL TS A SR 1 41473 5
AR I B AT AN 77 3 BRI AT e AT AR
PER I I LR 5 DXACGUAEE: X 6o 3 &
10O G A = E 8 (Zhang %5, 2024) ;
R S e ) P A 7 B BEE R A 5 I/ 7 R R S R
BHEH I X ERE S AR IE S AL X R S
RINBHE R

5.1.3 I AR i e Hh DN A 1)
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D R AR T A A RS A S KUK . BT X AR R
HEFET I, Rl R R ST, ] o
FH 38 0 70 Bl B L RIDIR IS £ o

Yeates %5 (2008) AfF 73 B, HRMV Y7 IS (1)
F1 s 12 2 I 57 S Re I 45 e 1Y) T AR Bk 5 LAY
hie, AR EFRA RAHKNUDGE. B, fE5E
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FE.
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22 5] NI 1R 22 FPEAL 27 (8] 22 7 (Shen 4§, 2021) .
HWR, R EEIH L RF)IFI 2856 1A 2 v] Gt — 25
BEARIR A IO Pl S0k . (EAE IR, YRt S
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WAFEIRAEE S, (HER AT IHAE1Z AU ) ) €0
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WA AERFAE (Drukker 25, 2020) . XREARIL
RERAER S AL S B E IR, 4R BRI/ I M2,
e AR 1 4 XS

[, NI aE S B G T7 I Bk 55 . EFxt
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6.2 EX: AR AR FHIREWE—F B R
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FREARBEUDN FRFMERIHIFEE, (R
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