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ABSTRACT

Objectives: The purpose of this study is to verify the usefulness and practicality of the program in the daily life of the elderly
by performing a three-dimensional tongue muscle exercise for the elderly to identify the dysphagia, swallowing ability, and
tongue pressure. Methods: The subjects of the study were 29 elderly people aged 65 or older living in Busan, divided into a oral
exercises group and tongue strength training program combined with oral exercises group, and operated 16 times for 8 weeks
twice a week, and the pre and post-program evaluation was conducted in the 1st and 8th weeks. For variable selection, 7 general
characteristics, 5 oral health-related characteristics, 5 Likert scale for swallowing disorder, repetitive swallowing ability test for
swallowing power measurement, and tongue pressure measurement was used. Data analysis was conducted using SPSS window
program 25.0 version (IBM), general characteristics and homogeneity tests, oral health-related characteristics and homogeneity
tests were chi-square test, swallowing disorder, swallowing ability, and change in tongue pressure were paired t-test, Wilcoxon
signed rank test, t-test, Mann-Whitney U test for swallowing disorder and changes in swallowing ability and tongue pressure, and
Spearman’s correlation for the relationship between swallowing disorder and swallowing ability and tongue pressure. Results:
As a result of tongue strength training program combined with oral exercise, both relieve swallowing disorder and improve low
eating and tongue pressure than oral exercise, and the difference in improvement effects of both relieve swallowing disorder,
swallowing ability, and tongue pressure is higher. Conclusions: Based on the results of this study, it is believed that simple and
practical oral muscle function reinforcement products and practical use are needed, and institutional devices to seek oral health
promotion programs for the elderly are needed.

Key Words: Elderly, Oral exercises, Swallowing ability, Swallowing disorder, Tongue pressure, Tongue strength

training
MQIT Lol UM Z, Ao, HSHEoll, He, 5 2HRS
Received February 08,2023 Revised March 19,2023 Accepted March 31,2023

Copyright © 2023 by Journal of Korean Society of Dental Hygiene. This is an Open Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License(http://creativecommons.org/licenses/by-nc/4.0)



06 - J Korean Soc Dent Hyg 2023;23(2):105-13

o = H
A Ao oL = F AEYIHY L WS- AT AT T EDY e AT HAS Lo s
Bl S 253t B 2H1E F1L, A7 = P2 712 AR e APl Ao s dolrls2 A
5 ol gRH23].

AA|Z 250l ik =] Atollx] 20049 =019 117 7] e Heke s @ XA (ERH) B4 =9l 7 Y o5 22
Hk 29l T B Z2ORE RG] rle] 3 el @EA okl BAstirH4] s AdtollM= Chol5]9] kol <)
Az 9=o| 1919] ;7}7] 5 U P07 PR 4ke) A ol 3 njXitky Bl Jangd Hwang[1]19] Aol A 1919] ¢
Az Z2T0S 283 At el FHt Zd 71, 4 1S -550] S7sto] Q1o 4 502 T avkE ASSIiH:

3o Y2 A/ o= AT)= 7Tsol 23 92 X6l 519 22E FE5] FHEsks A2 s 47171 #fsl *‘ﬂ#ﬂ% S

X
olo
1>
i3
i2d
i)_n‘
>
fo rl
rg 18
i)
>~
=

ﬂJl

7. 53, 310) mofh 913 vk Was), 44717] S| 715 4e) Fol G Ful, Al S 74Iet Q15vlo) Fegk oS wHR
sieh g

tHe. Aeke] 72 A4 Bl s s2 B7ishe F-83 W71 & shutolth9]. Ate] Zae o 250 WAl 715 11‘} ?lsi
2} Afoof| HhAjEk 4~ @ telo] ZHAH AJelS wslal, Agto] ZH4sHH Bl 417]= Zlo] o2& 4= QITH10].
3 28 Egjo]d 72! Peco-Panda’(MS Co. Ltd., Tokyo, Japan)= Q12| 77 7|5 7oA et =12 ALSSIH, & 2H5S &
ok ol AR 4= Atk Aok & g E/dsto] Al |5& 7HAtslH tqle] 71 Rt AR 2Rl 5 shutel F1/d w8 ool
sl Fdo = IR FAES A7 Huls AL2R] I ozA o] 31y F shue] EAlRe B Al dshdol7t vehd 4= ol
Aspolizt o2 71A] A7deh Aeat £ 7o) ARl ZAIZ SAEC] dolA 7] AEE = 2 Foll A7 EAYskE e Toh
T U SAES] AA ol sollM &8 de] Ash A & A T Wio] el g, TF Mg 71 59, 4R Al Eofe] ojghRd 5
AL F70, T2, A=A B2 AIE RS 4 ATH6l o152 o) Ioll A dofub= siRak, A2 H, A4, 71sAl ¥

(=)

<]

O

:‘—L]' -
S iskgole Zefshl Bck12),

Robbins 5131 1=010] 8] 2j3e-50] 310] 22 A4 Q15 AskEa-S ol ek o} ea) 9 7]} st i WEo 2 ofsh
Aoll7k gk Bae] 2|2 A20 2 W US)elw, Choieh Ohlel= ofol 2.2} 77} 447172 o] §5t0] 3] U2} g o] st S B

7o) 3 2RI AIE 7|58 BRI BT Wito] B 4 9 Ao Hsgir,

o4 & 2L s} 7)52Q) HEw} WA welslo] glo e Aol it o Aake e sl Bxte] 2|7 wel she
#1812 58 el sl B2jo] o 29 st Qe afst s it ol e delciia]

A3t Y{Ile alx 212 sl 5 28], 1510 3084 105 59 AiE 777152 S tos Az T U He
8708 77 W N 72000l 7 7V 1% 2 2 4, Qo) 7 2o 52 otk B sl Thayashi 5015

2ol 8, 3] 22, 4 WA 25 T2 2678 5 HEsto] mER, AT, el RulgS RelshA FAIZTkT Bast ot
SLOUIL), QS eget o k53t eelo] 7444 elepgolst etslel 2 i) Bl e @ FEAS g el

olof] £ Q17 1ol ThO R QRS e 3 DB 5L Algslel w10] dishgolieh ofslal % Meke wletstol T3 IR Y i)
1

AP

1, A

2 A7) APOPYRH BAOIA B4 GHo QB AN o] §A)9} BAFOIA] 57 MA|2) DolskEo] Ashe 2654 o)
218 oo YsIck 8214 LA 1ol Bkl U EelRS/IRD S0 DRI HRRSYS) S w2 2psislo
\11 Ao} QTR0 Q7o) B 9 WS S 25| e 5 AP A7 Holol] AT 5o)S W, 20214 42

27k oF 7hZF lastict.

https://doi.org/10.13065/jksdh.20230011



HStE ot st

2, iuhs

D) @744

AT dRre] AR B/, 773707 540 dERARE T2 AR
S TR A2 F2 Sol Aljgsto] 212t dsholl, s, e

2 Ae] L2302 UAIZ Group 13} UAIZE ¥t 3] 225 Gr
H7he 154, 8Atoll Z42F AAISIIAL, B7he AR S At HEAb 19
E Aldsiglon, st Aok 574 B7ke AP ARSIt At K13

Aol Algalgi, Tstaolel Bet HRANet A5t
2} 7ol g Beteh AR 2

gstgick

roup 22 W0, ol 23] 8557t 163] 25t irt. T2 18
o)1} A2}t AR BERS thAAE 1012 AshHA] AABZRA
€ cheat ZkFig 1o

Group 1 (N=15)

Group 2 (N=14)

1. Explain the problems of oral health and the function and
importance of oral cavity in the elderly

2. Oral exercise program function and method education 2.

1. Explain the problems of oral health and the function and

importance of oral cavity in the elderly
Oral exercise program function and method education
3. Explanation of how to use tongue training tools

i
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Week 1 (Pre-survey and inspection)

Week 1 (Pre-survey and inspection)

1. General characteristics
2. Oral health-related characteristics
3. Swallowing disorder
4. Swallowing ability
5. Tongue pressure

1. General characteristics
2. Oral health-related characteristics
3. Swallowing disorder
4. Swallowing ability
5. Tongue pressure

|

\

Oral exercise program (2 times/week)

Oral exercise program (2 times/week)

Tongue strength training (3 days/week, 45 times/day)

\

\

Week 8 (Post-survey and inspection)

Week 8 (Post-survey and inspection)

1. Swallowing disorder
2. Swallowing ability
3. Tongue pressure

1. Swallowing disorder
2. Swallowing ability
3. Tongue pressure

Fig. 1. Research process

2) W

(1) ke 54

Qb B4 A, oled, st 715 e, § o, WAu B} ke ¢ & 7R gto 2 PAJsieiTt

(2) 77 A7 54

7 AR S BE Ho} 4, B o}, 32 AEW A, THVTEE ALE ol 2| 1Az MY of R F sERoR
Aict.

(3) skl 274

oI5}l 242 Park(16]2] 5Pl HE ZHEFE 1183, 574 Likert 52 7Alo] g 448 A2aiolch HE W47 e
5o A=A 52 74 eJnlst], ool A B T2 17 F i A4l T2 el 1 B Y4 W o AEsle] 27

2pol7} 242 WM et 2718 7 0 & whcksth

https://doi.org/10.13065/jksdh.20230011

2 gt0f OIX| 23 - 107



08 - J Korean Soc Dent Hyg 2023;23(2):105-13

51 Z7o|) AL23H HHE el A5l A E (Repetitive Saliva Swallowing Test, RSST) 2
50| E ¥ v 753k EA5he Eﬂﬁolt}[m st f’éﬂ%k" 30% 53t A5 H% 3145 IR ARSSIL, 3147 a5 st
o A

rlr
IS
P
°f
4
i
pas
ox
re
11|
b
o
R
ot
K
re
ot
o

A4t =7 ARgSH At =7 7](Orarize” TPM-02, JMS Co.,Ltd. Hiroshima, Japan)= Z°] 28 mm, 27 18 mm2] sk A2|& 4o
2 x2He=gzd dA|e ok 37 FEE AdH 59 o} do & 7l AR § Atole] T4 FEHA A 4 LH—‘?'— 714 §i3kE
=75, Aeke] 574 Tl kPa BIEA A 71| 57 S0l 7P =2 5747kl 519 2|0 b o0& AJojerH10]. AU W =22
T8 S S gkollM e A S5k Wl gho 2 AkEsio] SA7e] Alo|7t 245 7 B et S71eE A o= sl

(6) 3 22 Eglo|d &3

& &2 Edfo]d =121 Peco-Panda’e] Eflo]'d H-9Ji= 3 9ol S2i%a, ARI2A F-9l= |otol] 43gH “Jefol|A] Peco-Panda™e] E|

o|\d H2lE5 & o7 Yol Zth PecoPanda™?] F-F-= 4 &=ol| whet mHHA(SS): 5 kPa, ©-344(S): 10 kPa, E2HH(MS): 15 kPa, =24(M):
20 kPa, ‘=2H(H): 30 kPa& -5&m, 57}2)7} QleH18].

=38 AYAE Fatsto] 1437150] AstE o] 9l erle] Hsh|

Al %“—id L B3 M(9): 10 kPaS AFESHSITH

o]r
o2l

/dol et o] A5t S a2sto] Edflod Al

470 212.9] EAEA-L IBM SPSS program (ver 25.0; IBM Corp., Armonk, NY, USA)S 0]-835to] BAISIQT, tiida} RO FHZ
% I 2 7134(Gpower 3.19)2 ©]-&35to] G3k=7|(f) 0.40, 2479 80%, F-2]4F(a) 0.055 7|F0 2 o] 4 TE 37|91 2838 AH=3519]
o, = G2 7 20%E AlEolo] F 348S tIARE Al 2 24 tVdabe =209 218 5 2 didRE Qe 2978
= 2F ATV E sieich

2 AtollM= Asholl, Ashe, Adeke] APHRAL 45 ]85} Shaplro -Wilk A3 A4S AAgH Aat Ashdol(p>0.05), A%
(p>0.05) H4=7} ARt s w2 210 2 Ve, A5k (p<0.05)2 AR s WEA] o 7/\—5&' ERH 24 A S A

AtidAte] Yk EA Wl =X AN 1A EA 9 BAA 7é é% chi-square testE AAISIAL, HAshdoliel ok U A<t
o] ¥gh= paired tteste} H] 24> 73721 Wilcoxon signed rank test, 31513ol2t ﬂo}‘dﬂ L “ou 7HA G} v W= tteste} H| 24 74A Q1
Mann-Whitney U testS AA|5HITh Ashgolet AAste] 2 Ate] el L vlm

)11

24 Spearman’s correlationg A AISHATE.

HAH
1 Yute EM 2 SEM Y
Uuky EA 9l =24 7478 AAE Aa A (p20.05), 28 (p>0.05), 31 (p>0.05), 7IEFE(p>0.05), T o2 (p>0.05), A Agka} of

= = =
5-8(p>0.05) B R0l X = ek 3 fogt 2to) 7} glof 52 g 2102 LpERstticTable 1>.

T B B4 9 5 AAE AR A, FEX|oF 4x(p>0.05), SH AR(p>0.05), 5HE AED (p>0.05), U EE ARG o R
AT 2Rl 2fo) 7} glof FETH 202 YERTKTable 2>.

https://doi.org/10.13065/jksdh.20230011



dief= - 0|Fst / UM ZE S & 2HRES0| - olo| HslEtolet Hsta 9l Mofofl 0]X|= &1t - 109

Table 1. General characteristics of study subjects Unit: N(%)

Characteristics Division Group 1 (N=15)  Group 2 (N=14) Total (N=29) X D

Gender Male 3(20.0) 0(0.0) 3(10.3) 3.123 0.224
Female 12(80.0) 14(100.0) 26(89.7)

Age 60’s 5(33.3) 3(21.4) 8(27.6) 0.609 0.737
70’s 7(46.7) 7(50.0) 14(48.3)
80’s 3(20.0) 4(28.6) 7(24.1)

Education No school 2(13.3) 3(21.4) 5(17.2) 2.111 0.550
Elementary 6(40.0) 6(42.9) 12(41.4)
Middle school 3(20.0) 4(28.6) 7(24.1)
=>High school 4(26.7) 1(7.1) 5(17.2)

Family type Live alone 1(6.7) 3(21.4) 4(13.8) 1.327 0.330
Family cohabitation 14(93.3) 11(78.6) 25(86.2)

Smoking Yes 1(6.7) 1(7.1) 2(6.9) 0.003 1.000
No 14(93.3) 13(92.9) 27(93.1)

Systemic disease Yes 9(60.0) 13(92.9) 22(75.9) 4.269 0.080
No 6(40.0) 1(7.1) 7(24.1)

Medication Yes 9(60.0) 13(92.9) 22(75.9) 4.269 0.080
No 6(40.0) 1(7.1) 7(24.1)

‘by chi-square test

Group 1: Oral exercise program group
Group 2: Tongue strength training group with oral exercise program

Table 2. Oral health-related characteristics of study subjects Unit: N(%)

Characteristics Division  Group 1 (N=15  Group 2 (N=14) Total (N=29) X D

Remaining teeth <10 0(0.0) 3(21.4) 3(10.3) 5.439 0.066
10-19 2(13.3) 4(28.6) 6(20.7)
>20 13(86.7) 7(50.0) 20(69.0)

Denture Yes 4(26.7) 9(64.3) 13(44.8) 4144 0.066
No 11(73.3) 5(35.7) 16(55.2)

Daily brushing <1 2(13.3) 0(0.0) 2(6.9) 2.331 0.312
2 6(40.0) 8(57.1) 14(48.3)
>3 7(46.7) 6(42.9) 13(44.8)

Use of oral care products Yes 4(26.7) 8(57.1) 12(41.4) 2.773 0.139
No 11(73.3) 6(42.9) 17(58.6)

Oral examination for the past year ~ Yes 5(33.3) 5(35.7) 10(34.5) 0.018 1.000
No 10(66.7) 9(64.3) 19(65.5)

"by chi-square test

Group 1: Oral exercise program group
Group 2: Tongue strength training group with oral exercise program
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Table 3. Swallowing disorder, swallowing ability, tongue pressure before and after the program implementation

. . Group 1 Group 2
Variable Exam period —MeanESD t/Z p —MeanESD t/Z p
Swallowing disorder Before 2.44+0.56 -6.238 <0.001" 2.64+0.33 -14.251 <0.001"
After 1.90£0.37 1.49£1.70
Swallowing ability ~ Before 247£0.64 -3.335 0.001" 2.29£0.73 -3.275 0.001"
After 4.00£0.85 4.86£0.86
Tongue pressure Before 24.381+4.85 32.720 <0.001" 25.091+4.97 25.158 <0.001"
After 28.63£5.09 32.81£5.07

‘by paired ttest, by Wilcoxon signed rank test
Group 1: Oral exercise program group
Group 2: Tongue strength training group with oral exercise program

=273 Al & sl (p<0.000), %512 (p<0.05), AH(p0.00D)2) 7 ke BT JRIZE Wy & 2eles 150l YAx 1E
Ho} 70 g3} o A el T Table 4>.

Table 4. The improvement effect of swallowing disorder, swallowing ability, tongue pressure

Group 1 Group 2

Variable Mean=+SD Mean=®SD vz p

Swallowing disorder 0.53£0.33 1.161+0.30 5.264 <0.001"
Swallowing ability 1.53£0.83 2.57£0.94 -2.750 0.006"
Tongue pressure 4.2520.50 7.72£1.15 10.684 <0.001"

‘by ttest, "by Mann-Whitney U test
Group 1: Oral exercise program group
Group 2: Tongue strength training group with oral exercise program

sPolet eiste] 5l Alote] A S B8 7k, Aok of}el (1=0.409, pe0.05) ol golet kel A} Qi Zloz Uehl,
Kgto] £245 st2io] obAl 202 UehdthTable 5.

Table 5. Correlation between swallowing disorder, and swallowing ability, and tongue pressure

Variable Swallowing disorder Swallowing ability Tongue pressure
Swallowing disorder 1.000

Swallowing ability -0.243 1.000

Tongue pressure -0.293 0.409° 1.000

'p<0.05, by Spearman’s correlation test
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3. A5} 2Hr=0409, pO.05IIell= R 2lat Q] JUUAV} Q= A0 2 e

olgo] A7 ATE FEe 2 1, £ AT Al YRIZ} 8 2o me o] 1919) 3471 Aol EHt gl 02 FHly
oick. iR ieolE Al 9 AoAle] 45 L2 o BAsHY 4 gl el nlin ISk 48 e T4 HBHEE

At 488} Bag o2 ARt
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