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ABSTRACT

Objectives: To evaluate the long-term impacts of oral muscle function training (OMFT) on oral frailty among community-dwelling
older adults over a five-year follow-up period. Methods: A 78-year-old woman with chronic conditions, xerostomia, and low
tongue pressure capability underwent a home-based OMFT program comprising tongue-pressure strengthening, oral motor
exercises, salivary gland and gingival massage, and personalized oral hygiene instruction with motivational interviews. Tongue
pressure, oral malodor (ROV), and oral mucosal moisture were measured, and the General Self-Efficacy for Oral Health (GSEOH),
Swallowing Monitoring and Assessment Protocol (SMAP), and Geriatric Oral Health Assessment Index (GOHAI) were assessed at
baseline in 2020, after eight weeks, and during follow-up in 2023 and 2024. Results: Tongue pressure increased from 20.4 kPa
to 28.7 kPa after 8 weeks and remained at approximately 30 kPa until 2024. Oral malodor decreased from 15 to four ROV and
remained stable. Oral mucosal moisture improved from 26.6 to > 30 points. Self-efficacy in maintaining oral health increased
markedly and new baseline remained high, with the greatest improvement in swallowing-related quality of life occurring in 2023.
Oral self-care behaviors improved over time. Conclusions: OMFT may improve oral frailty-related indicators and support long-
term oral self-care among community-dwelling older adults.
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S|k AAIR o2 7P e £ 2 IgelrE w2 9lom, 1 Q1o F7k= 7RIS A w2 AlE 3
F 25 FZAIAL, 287} obd ol FAle] AGALS] B5 e AA|R e Mehs 5] 2tetal ATHIL A 8ol w2,
7|thrge] S7he WM Akt 75 Aoke SRR R (AH) 4 Q1] S7HE o]ofA| AL QITH2]. o2t e g Ate] Al 9%
B 43 582 AotA1Z R ohye}, 7] Qol W E5 HIE SVt 71 W A QALS] Q] BeF He A7 e 8 9lo] Ha )l
oh. wiebA Fo) o9l B219] A ThAl = Tt AR A7go] obd, AlA| 7152 et HEsIar k0] A-S A1 ol o]
217e] &2 %= 1 JIoH1,2).

2| (Frailty)= =3F 2ol A AIAIA - A4 -ALS] A of|d]5-2]o] ZHasto] o AEr| A thgt HoFdo] Z7I5 el 2 A oJ ). 2ol
+ of2f5t 4] 7o) 5k9] Yo o2 74 14| (Oral frailty)7F F58E1 Qlom, o] = At ZhA, 24 9l AAst 715 Ao}, 0%, 773918
w2l Aot 5 5T 14 715 Aoks E3kol= 7idoltH3]. A8y Aol k2 HH 7t e al= AR ea] W ARY 91 F7tet fojgt
A S Ko, gt wdto] d/do] opd 27} iegle] Al 717 oShE 27| ol sh= 2RI F AlS 2 Barw] w1 QlrH4].
eQ10] 17 71 Aok AR ZAIE dol HA E Q17] 715 Astet WA SHA| At 2|of 4= Zhaet 212 7|5 Aohe Jd AF
e Zeffolo] AAA kea S 7HE3EkstH[5,6], A2 A4=9] e Q1A 7|5 Aot 2 X|ul] EAY S The fofgt AHAIE HITH7 8.
], ol&fst 74 71’5 Aste] S5 &ollA] “dH(Tongue pressure) 2 15} 7152t 2| AR 341 2Q1 428 X 3ot Aore] Zhat Thedl
2 2512 Yol 0l 93-S o &5k =0 oAb 984S 2| AT 2 Wrpuk 9JrH9].

A7} Rl QGAIA QIR T HEAQl 7 ] Aol R, €& Rl A 9 ALY ZE Algte g Qs 7 7|5 A5k 7t
£351e 7Hs/d0] =H10]. ool whet B 7|8t 7% ek 14 2715 et 2 At 1o 17 Al E AAlH 0 2 Ahdstr| gjgh
A|GALE] 7]4ke] A2 FAH(Community-based practical intervention) o] 2F ‘T4 2|Q1 ofjg} Z2F 0 2 Z2=8bm QIrH11,12)].

3], 7] 2142Q1 iiZo] Algh Q] 2|7t #gol|A S Zal7E 4712 0 2 GAE 7] fleiAlE, %5 14| 715<] 3&-2 dof =9l
AAT PSS e 4 ok AER A7 | &5 (Self-efficacy) @] 1%} o] £ v O & S+ A7 hke] 8)5(Self-care behavior) 2] %]
Zo] YopAfole}, Ay 7|1E A2 F2 DA A 75 R3] jgtoleh HF5to], o]2{gh ’élﬁ'é‘j 54 2Rlo] A714 715 fAlell
7]od5ks 7134 ke dlolle SHAI7E AL
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Holc}.
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FUE oM Aohite] £ S8 Alqle] Ao AJRE W 78k 2477 Te) BAIE B, A} A% w9le] 2%

QAolt}. 7|20] A A7t 424 Wstolet WEe a2, &
d 4ol BiBkE ZHASHEAIS AEH 02 S o) 1 ojo]}
9Irh. 2 A= A7) el 2 FaR 3 219) CARE W7 ES 2451313], hohehaL 7|9y a2 9l ls)o] Alo) F 40l
DKU 2023-07-026-007). 7 3ol BE 247} A RZARE A7 227} o] oish 223 AL AT T ilgatel Ael 50)2 o]

1. A4
2 Sl AT AR AIER] 2020 7|5 Aok of] AFsh= T 784 o] Q1S o 2 SIiT) iRk 1 Y, T, A 1l A
Bg B3ba o ghw 9Iglon], B B0 R QIF A% Buut slot HEEY ALgoR AAAE el AlFhe WAl A9k

A oA o]t 9-27h2 Futelo] Elolutel HEARES BlnfsALE o) A|o] chel ol el ElES Bolck. 53] 27 Wy
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3’

Al 7RI i SRS wst “molA o IR, U7t Strhar Eebx|Zleletal dashe 5 R ol thigt W2 A7 as et
71 Ale] ezt |l o= 377 27| &-57HGeneral Self-Efficacy for Oral Health, GSEOH) 47} 255 0 & ull- 27| &
e Aot dA|Selct

T4 71e SHolA tdke “dol uiuta 2k ¥ |77 17H S, At AR SRR A|S2Q1 74 Ak Al s
S 4513Ick A W 39723 k2 20.4 kPai 70t /g B}l 30 kPa o doll Hlsl @AIs] Rolan, A 2 26,6808 7

ek 712273 mlehel] sigstelom, 3= 15 ROV (Redox value) 2 -2 415 B3It} & Aol A= ol2fdh k2] S/HAR, A

oh)a} Ak A E(ER As, 7 Ax)e] BiHA Ak 2R, tiAke) AEiE 2229l ddslgol W wAIQl T4 (Oral frailty)
7] A = 7 FsEATH3].
Selke tidAke] AP Felstoll e 7318EE] SAE ARSI o m, At A ol iRl A A Ee B o Af2sieict.

2. WE 17 2| S ZExi
A i 07 o] S == 132 20201 3YRE A= LoH, Atzlo] tdake] 2bel S A7 WhEsto] gkad 13707 FA0
S AT B ol eRlof] che R a AP AR T RARE X| o) Atel X 2R AALF 291 12 & 42385}
il 252 2| ThelAke] 2| Al Aol whet 2| 2l AL S esto] tidabE 98 e E 7 2715 A E3E A 8ol
2 SEollA A8et FAe 7 el WS HEE S| 14 275 A5 1, IR Y A5t 75 A RO, g e us,
571738 o] vl 71A] g9 o2 = ltH14-16]. SR 271 A5 SA ©A, AAEE] B, 7] 4 dA R SLEste] BAIF o= Al
st on, 174 2715 A5t E3io] MukAQl et AlRFY 552 <Fig. 1>0fl A|AISH3ct.

<Fig. 2>e} o] 7] AF TAl= F 18] U2 FHIZ 87 A=l o, o5 &4, 5 E2)7] &5, A 2t =5, ohef-7het 25 &+
5, ofo]-oflo]- -9’ HE 23 5 EFIICHI7,18]. 512t 7 28 3k sl & £ -8-H(Pecopanda, JMS Inc., Tokyo, Japan)&
285t MdeF £33} 5] BejA] £31 HaHSHATH19,20]. thdAke] 7] AH(20.4 kPa)o] 70th ol v]al] H=J3] -2 g 1efate] &
BES 2|4 o oA Al&eto] HrIHor Bats se7he i BEd 2 (Individualized adjustment) 2 2-8513ic}. &5 #PE2
handle?] 7ol &£715 ¥ A= -2, pressure section= 5 9]0l &2]51L bite-positioning sections %Y= A% 7127 s3ich
02 35 50 8] pressure sections 25| A 12]el= 5445 HHEsHH, 1 setol] 1584 517 33 (A14) 2H& E=dsielth.

T37x 9 A5t 7|5 7HAAZ 915 A8 mRALA] (o] a4, s, AdstAd), Sl HRARA], DA x| &), 48 RA] iS-2 AlaostlT21,22).
T3918 e mgolM e A& e 2w, ASS 8ot MW B £, A Rte] A HEkE F4 02 WSS Aot gt ol
Apo] 27] RS elotal 2| EAR1 5 HShE -0l sl 571 43 Mg Halsilr23].

SRR ©A|(2020-2023 )0l A= A 4-63] BHEZ Bl 4 2715 A SRat I E e R e Aas-S A|&silom,
XA 2|2 & et Ap7hke] e Zehe EReoiTt. 7] 34 ©AI(2023-2024)ollA = &
3} Q12 RYE|F5kL, 24 Aot A TR 5 3 ksl
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Baseline (2020)
Measurement of tongue pressure, Halitosis,
oral mucosal moisture
Assessment of SMAP, GSEOH, and GOHAI
Evaluation of oral hygiene status and oral
health-related behaviors

Post: i ion (Week 8,
2020)
Reassessment of tongue pressure,
Halitosis, and mucosal moisture
Reassessment of SMAP and GSEOHE
valuation of changes in oral self-care
behavior

Stage 1. Intensive Initial Intervention
(Weeks 1-8, Weekly home visits)

Oral Muscle Function Training

Nasal breathing training

Tongue rotation exercises

Tongue pressure-strengthening exercises
Pa-Ta-Ka-Ra articulation exercises

Vowel articulation exercises (A-E-1-O-U)
PecoPanda-Tongue-strengthening training tool

iaand P Program
+ Salivary gland massage(parotid, submandibular,
and sublingual glands)
* Gingival massage
* Gargling training
* Education on hydration and moisture maintenance

Oral Hygiene Education

* Toothbrush selection and maintenance

+ Tooth surface inspection using a mirror

+ Tongue brushing training

+ Strategies to strengthen self-care behaviors

Motivational Interviewing (MI)

* Reduction of initial resistance

* Promotion of behavior change

+ Enhancement of oral health-related self-efficacy

Mid-term Evaluation (2023)

* Assessment of functional indicators
(tongue pressure, Halitosis, and oral
mucosal moisture)

* Peak scores achieved for GSEOH and SMAP

Stage 2. Maintenance Phase (2020-2023)
—4+to 6 Visits per Year
+ Continuation of oral muscle function maintenance
training(tongue pressure exercises, tongue
movements, and articulation exercises)
Xerostomia management(salivary gland massage,
gargling, and hydration education)
* Reinforcement of oral hygiene management
education
* Enhancement of self-care behaviors and provision
of emotional support

Final Evaluation (2024)
+ Stable maintenance of tongue pressure,
Halitosis, and mucosal moisture
Sustained high level of oral health-related
self-efficacy
Continuous improvement in oral frailty
indicators

Stage 3. Long-Term Follow-up (2023-2024)
—2to 3 Visits per Year
* Continued oral muscle function maintenance
training
Monitoring of factors influencing oral health
changes
+ Assessment of psychological status and life
satisfaction(GDS-SF, LSI-K)

Fig. 1. Flowchart of the oral muscle function training intervention applied in a home-dwelling older adult over a five-year
follow-up period. SMAP: Swallowing Monitoring and Assessment Protocol; GSEOH: General Self-Efficacy for Oral Health;
GOHAI: Geriatric Oral Health Assessment Index; GDS-SF: Geriatric Depression Scale-Short Form; LSI-K: Life Satisfaction Index

- Korea.

Fig. 2. Oral motor movements during vowel and articulation exercises used in the intervention program.
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g2k 7 7l ke A, 7, FEIERS S0 E 43519tk A2 JMS tongue pressure measurement device
(TPM-01, JMS Co., Hiroshima, Japan) S AF8-510] 38] 274 & X|oigrS EA90f] ARSI TH24]. 7-3)+= REFRES (REFRES SX-105, Adonis
Electronics Corp., Osaka, Japan)2] ROV 4225 o]- 835} 2H5 24451 9. [25], 77379t 4272 oral moisture checker (Mucus, Life
Co., Ltd., Saitama, Japan) & A5l 9t 4= 4] 0 & AJeFalsiiTH26).

F2 371= GSEOH, A7) & 4to] & (Swallowing Monitoring and Assessment Protocol, SMAP), 74747 & 44e] 2 (Geriatric
Oral Health Assessment Index, GOHAI) A&2| 2 2851 tH27-29]. A2 H7H= 2020 7|2 FAE 8F7ke] 7] {= 2] 28 ST 7}
202349 57+ W7 2024 21F @7k] U] Al-ollA] AlgsHRInt. S A7) 4 DAolA = 92 A= (Geriatric Depression Scale-Short
Form, GDS-SF)2} A& RH== (Life Satisfaction Index - Korea, LSI-K)Z 4 B715FATH30,31]. 97 717 5 Z21419 2H4to 2 Qs |)
& AJ$F 24 (visitation restrictions due to COVID-19)2 13} 20213} 2022 5 L7 A1 9] glojgl& BEo|51A] A= H2j=glom, &
ATofM L 24 715} Aol AFEE 240 2 W3} ofake Badsloln)

JeFA 2] 2] ’ish L o dRke] AA| aholl ) JEFS AEH 0 2 mletsty| 9fsl, ol W2 Al WhLRskE A (semi-structured interview)
I} ko] -2 Wegelinh. WA= T4 715 Bigtol W2 AL Q/dAEe] B, At &3 4349 o], WA A HEY 52 F2
A0 = thEieh A= A 9 e 2gellA Lehd odate] 274 EHE H|1ojd 85 EA40S W W - Efield notes)oll /FAl3]
71stoint. gt o dRte] Fh Rl S st BEsh] flal, W 3tz Zae s ARl dsl 8- 0|2 7S5k 59
slol] 3 ato] o] & A2 B9 7|25 2 E-EsielTt.

4, 5% 0|l O[3 LA rolo] QA 7k iz}
HgAks SRt 4] w2 7|13 4
A BN Y, T, FAE e 27] A ol F /dH o=
2 Rl 53] 27] S T At
A| &= Ack<Table 1>, <Fig. 3>.
S22 73t o dvgAte] 3 Bl efoll M = A Q) Hﬂa}ﬂ A=At SA 271 thgAR= AA7-x1e] 2ol chsi “?4 %.;EF’EM E
Aol aL ol 2]l Ble=g Hl ok, FRio] [l wet ARIEH %
Aol F2AQ) == gk ick. 7] 34 7|7holl= “d A= %q}é}
2 9 82 218l F= 5 e A AR se A& ]»53@

ﬂl

£
ri
%
32
)

Table 1. Longitudinal changes in oral frailty-related indicators (2020-2024)

Variable 2020 baseline 2020 (8 weeks) 2023 2024
Tongue pressure (kPa) 20.4 28.7 30.5 30.6
Halitosis (ROV) 15 4 6 7
Oral mucosal moisture (points) 26.6 30.3 30.0 30.9
GSEOH (score) 25 - 76 58
SMAP (score) - - 15 20
GOHAI (score) 39 39

ROV: Redox value; GSEOH: General Self-Efficacy for Oral Health; SMAP: Swallowmg Monltonng and Assessment Protocol;
GOHAL: Geriatric Oral Health Assessment Index.
Data not measured due to COVID-19 visitation restrictions.
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Fig. 3. Changes in oral health indicators during the follow-up period. A, halitosis measured as redox value (ROV); B, oral
mucosal moisture (points); C, tongue pressure (kPa).

1) 20208 7] 852 15 A D

27 3% 3 7 13 §E FEE 5 87 Al E e, 74 2715 e &=, B HRARA], QL wRARA], 39 e wso s
A SA 27 tdARs “FolM o AR, “oldd A gt f)7F EEiA ekl E)dof A52o] At ot Al B =S HIirt. Jefut
AT A|&A R BH 2} 57] 735 Hehe ol 2 (rapport)7 @/ 1L, 3-45 XHRE Yntgo] eaten] AL F AlellEd BlETt ol
S AAA Hgks Aizsl A Bil=rE 34 o= Hstsieit)

852 W7F A3, 72 74 715 Al HollM /dH oz F5igt o] SlE itk Ak 20.4 kPaollM 28.7 kPaz F7FskAAL, 741 15
ROVOIlA 4 ROVE 745t 147 ut -2ake- 26,6704 30.33 0.2 Z71510] A4 9] 2 312 Qic). thdak= “AAt Al A7 E &
P2t 384 715 7 e Basiglon], 354 SHolME At S 7o £ UAIE WA B AU AES HH AEd e 4
Hoke 5 521 27hte] J5(self-care behavior)& #1522 A%517] Al2ksd

2) 2020-2023\ -5-A1THE] ©HA)

27) A ol%ols A 4-63] 22 B fAHe] Z2a3o] Al s 717 td ks THddEe = QIS A AskE s}
Esiglont, 7 e |52 HlaA P A oz fAwglch

2023 F7t 17tollAl= ek o & FAA Q1 wshrE TAE| Tt A2 30.5 kPa® 37O H, 9 452 30.08 0%, oMYA
© 2 FAEth F5= 6 ROVE #2] 7he?t 52 FrAISIIT T84 A Eoll M= SMAP 471158 0 2 71 f2si3l o, GSEOH=
767408 | FIEUCE. tVdAts “2as W 4 ke ARZo] AZIT kL B3sIlon], B Al 2|2kl gALelIA ZHALe] 23S
Sh= 5 AAA 54 SHoM = FA Q1 W7 F TEE T

3) 2023-2024'3 737] 52 TA|

20241 2|F- 7t A 74 7|5 A s AN 0 2 YR RA] S HRlT. e 30.6 kPa® 2023\ o= RAISHL oM, 74

% o} $Rae 309802 YA £FS 4AI5H
5] P 52 FAISHITE SMAP 2= 2023
oJsiA| 371382 Yebct ¥, GOHAL:= 39802 2 1

mglr‘

A 15%40l|A] 20241 20 0 &2 AZ AF5ato, iRt wrl= A 287l

3t lo] FA1=31e-
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s 9 AlE)A SHolA tidrbe B Al plE] 39 TS ISkl A RS ke 5 =2 2P| ol E(self-engagement) S B 3IC.
GDS-SF= 47 (44, ISR 261 0.2 491 Ale] Abejr Zhaelgich.

£5] AZ7F R0l A 2-33] 2 74Ash o] A7 E8 thdAbe QG E AR Fejet HR2 gl w82 ol Al 17 27]5 23t mid ]
YA $¥5h= Bgol FRIEQIE. o= HEZF A Ao Ap7E E3o] 2|42 0 & o] 2ofZ 4= IQH 3t v 0 2 Tt

=3k o
=gt 91 ot

B AT A AF 21S tfo 2 317 V)5 s S 517 285k, o w2 17 75, Ake] A 3l A phake] eise] Hisks A
2oz BASH AR Q42 w3k A7) & ol Zgjo|ck B Zl= 117 4] 93 o] e A RoA| /R 7]8F S22 Eol| A
71402 A2 4 Qe 7 AT 28488 gk, thidAte] w2 -5k 2 35 ¥ HAUSS Ft= HollA 523 9
ol Zk=th.

E£3], 7|2 A3 A3-5o] thiE Tl F2 &t AlAJof| Ix S o] o] gy} A|4Ao] tigh 27 HESE vhH[11,12], B A=
VAR 227 R 5 B FHoMd 2 7] tidAkdell = Etstal 5ok P7I7P BT 7s T AP E s o] 9412
4 ASS AZH 02 ERISIGILE o= BY] SA2] SHAIE Bbstal, A712Q1 A7kte] 58 8439] $8/8S USRItk Aol 712 A+
S EEIeh ApEA S 7HITh

A, ARte] &A1 F7H= B S a3HE ASshe 7 sl 9l x| 3o|t). Ak A3 4] U oo Tofsl= o] TS HY
2 0 2 LR, 8} 7]52] Fd/Ad ot A g o] 59l (aspiration) Y-S &S 4 A= ZA AR 2{Eo]7| ufZo|tHI).

2 tdRte] Aot 27 20.4 kPaollA] 85 Aol 28.7 kPaz2 Y dH 02 it 7S Hel o o] % 2023} 20240l 247} 30.5 kPa
9} 30.6 kPaZ 7]=5HH 70t oJA] 49l 30 kPa o]AkS ey & o & §x5}3ict.

93 712 o3 A 2|

k4] 422]9] Z717} AlA| AlAE 7] s0] A 7)) A=
A 22he 54519 oL} Agto] sRikElo] wet “Ald7E Sal 3147} %
AL BAs9int o= %%4 9}7} LQ_PELE;‘ 7P°ﬂ 11174 201, Al dst aarg Sehet 1 o2 75& o]om 27+ wajo) oy
= = 341
, T2t ?7&75:‘% T ~l W2 ‘%¢6 7] &Jra Ho], tdAke] Ap7hke] 3 (self-care behavior)2] 2 o] 74 274 7i4d
o s %10121% AARRI.
7] 15 ROVollA] 8% 2} 4 ROVE 225 7+A511T, 2024\d0 = 7 ROVE SAEQIL) o] 23|71 Y42 127} )

AEE 2nlsh= ROV XLL[ZSH E/de 1 wf vl - 2172l Aaolck. gt e R 271 26,64 (A R)0NA 307 ooz 3]
HEof, A AT A 712 274 ol 326]19] A/ HIE A o= &St

ol 74 il 5 2 % U3)] gLk Al RTH= thARl7E Al EfRA nlALR|9h SHFE 31448 njelo] 20 & &aslst
Ho| 71 A F o] Qe 71 0 & Tt} B3] 27]ojl= A7719] ElolAl npAbx] g o] Efel 2] Z719] 2 F 9l Ea] A (triggen)7} E]210
U, 7|8 02 it AAR 173 B0] I QA8 Q1|6 o] & 557 0 2 AXEt Zo| 5idoleks 71 717 SoF Ak 222 & g-A|5t
/\01041:—] :Liz-lo 0_]o OH—m_E]' 1

A, )4 &2 Hote] EHL%%%E%IPJ I ThE F 0.5 W ol o). ti/dAke] GSEOHS 7] 2570114 2023\ 767 o &2 52
3lglom, 20240l = 587 0 & Tha 7k45}el oL oj 5] 27) thH] SAE 422 9x|51ATh 2024 0) A4 51eke. 12sol] e At
ol Al &2 Zjslet A BT} HER ¥l o] 7hA(A 2-33])7} BakA o & 25t Aute sjAEn), 1 28 AL 2| &7t Ado] o
siEtoll= =51aL, 27F RS v aishs A B2 STEA| edsithe Aol
oj2fgt A &g 271 “%01*1 EP AP, U stk gel v el B shsel ejzto] wbEAQl £7) 745t Mda) akx
S S0l U U2 W7 ACKA]”, “Rt sh H RS & Ad T = FA1A e o= A SS Hojas ARkt 24 S0tk o

>R

517

dr 2 ofy

g
£ ol sx1nte] 22| A (rapport) 7 aest A2 2218 ol arggate] 17t ] oS mot s HSkE o] Tof Ui 34 7] - (mechanism)
2:%&% e AARIHI2,23].

A, SMAPS] g} Sxoli= mgate] 24l Adeiet A st 7173 716 fAloll ol x| E ake A 02 HolEot SMAPE H47t 554
) Aol 2 gk ae] A HsHE JBhE <fnlshe 2 moloH2g].
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