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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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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)
—4to 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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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: Swallovwng 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).
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SMAP2] 18} Fro) = g ze] Al detiet S Riert 4 7)s Aol mll= e T o2 EojEeh SMAPE= A47t w2
A ol Q1% ako] A AsHT/Y 2A2hE owlohe & olH28].

L
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4z 2 ofy
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2 opiate] 49 20234 158 0.2 71 k5 Avels BRLoLE, 20240l B4t Ak (eahatol A B Baizio) tha ApSISLS
EPCt, o] Sidolah 7] 22 TollA] Wle ieshe Qs Aeixlel 1Al 2 ofslel g xlpe oM ] AR W 2t
(21 2-38)7} Bata o 2 2g3t Aate e

=, tiiAte] e Apie] 28 w0l Bpala wele] A Al5lE ShsiA| Wolshs tlols SA7t EAIEHS AAFE, Heb 77
14 el Borke] 1% SR E2 20| ofujzh, Al 747 AEle] wistol 9 A|4e) mujE|2lnt 2| 4ske] 7)4 HEFL o]
SYEjojof ghe B Za ol 23 ek

£ Qg sidolahs A7) 248 Fal APt 1eqle] 77 715 7 7154 S Elaigitks HollA elelrt glout, T Al Theat e
A e ZHert 3, Bl 22 Aol U e sl o] HAlslol 77 715 2] o] el el flelA], Se
AR 7430l w2 Al A} 7] Sekgto] W ® St W zeo) 517] Al W) sk ol B Ik S4B} 2
o2} gk 7Hs Aol At A FAlel W7HE 4elel 1ol 297t wadol R 4 Qow), A7t el g wek thkte] 7]of
oll €] 23} 27} B 110 7|ukelel o) FA) 24 EE AP 0 2 ZAZsHe vloll= Algto] mRtch A, Clakeh 9)% 918 ehuls] SAlsA
S}, 5ide] 24 7]7H Sk thixte] b AS ol g okge] st WS 42 S| 2|7} 2|7, 121 7% S8 B7e) wistel e
A T2 S| 77} 715 wisloll JRRS nIHE TR el HiRle 4 gk WA, 27 e AAkke] 22 SAEolch S
9 7] 22 DAoA] HEZL R HIE7} o 0-38)% 7hatiol wal, iAle] nlAlg 77 71 WSkE 2o sl At &
2e] Je e Z7bH 02 Ak ol FAH of2}go] EAEILt.

el g% Qpolits oleist sils Heke}] Slal thewt e Hzo] Wasith 9 thar-g waeh Bake) uld QARAIRIolLE Ao
A8 7]9te] Th- R E QIS Faf ol Azte] Avks} 7K A S Shsfol s, wak, W ale] Bl 2ule weka}] gls) 77 AN
U} el ojZalAlo) e B8+ ICT 7]4 vl R e AlAsle] w918 A2 Arsjof sic). tEo] WHELHEARL R0k AL} e
71 AeiAks] B2 Qleiol ] 7R 77 vl @ F A ke wealil sl TS WY Rl pEsto ma, W) 1A A
o= 2] Q= 2|49 Be) HAS vl Mot gl

2 Z2)= Sl %A $70] ohd Al A7 BN 271HRl 307 FAle) 7 M5 AT 24 TS QAo Baslslnt

= AollM, 2317 ARRle) A|HAte] FHEA Bl 23S ofet ST 7|2 AR S Algetth

n

H

ok, Q17 2, e} 37k 73 AW, At 2R 812 5 32 7 7 Aol ARAR A 718 §47 Tk e el
Sick S5, AL A nle) 29 £ s EulsG 747

S o] 09 A fe) el 20 olojal optel HASIRS & HeC

3414 7] IS S S

37 717 5 D2 SVIAP 2] A A (7] A aiate] A4l s} g METL e WE k47t 774 7)o Al 2
o 5 W3 oh= A7} f1s) 37 s kel b 1R10] o, A4 24 A 9 A1) 2UIER Aol ol ol
oF 8 AAFICE. oleid ATHES FUE Wl M 7] 74 271 48 BAL A7k =919 oral frailyS BeESRe © Qo] A€ Hs3t
EE B Mo A 4 S A T HE Hof,

H]5 1 177} el Alelleks AlgHEol Q1oL AR A7H Aol A8 7Hs e e v

L )
TRIEAHE 5 FAA] AFA AR ASRths Aol $231 2915 Zhet. & Y] Ak I E%ih A Z2EZS A 85
Ttz Aok A Ae] &5 1Y A 2 iEsh] 9ot 71 zAs 2 -85 82 4 2 Aotk
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