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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.
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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

l

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)

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

Characteristics Division Group 1 (N=15)  Group 2 (N=14) Total (N=29) x P

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) 2111 0.550
Elementary 6(40.0) 6(42.9) 12(41.4)
Middle school 3(20.0) 4(28.6) 7(24.0)
>High school 426.7) 1(7.1) 517.2)

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(24.0)

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 P

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) 4.144 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 —Meanir-)SD t/Z p —Meani SD 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 1.4941.70

Swallowing ability ~ Before 2.4710.64 -3.335 0.001" 2.29+0.73 -3.275 0.001"
After 4.00£0.85 4.8610.86

Tongue pressure Before 24.38+4.85 32.720 <0.001" 25.094+4.97 25.158 <0.001°
After 28.63%5.09 32.81+£5.07

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

=233 A% T Aal4ol(p0.001), Aak2i(p<0.05), ARH(p<0.00D2) 1) Fake BT YAZE Wt o 2eles 1ol WHE 1F
Hrp 7 §3P7} o 4] UeRstt<Table 4>.

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

Group 1 Group 2 Y7

Variable Mean=+SD Mean=+SD p

Swallowing disorder 0.531+0.33 1.16£0.30 5.264 <0.001"
Swallowing ability 1.53+0.83 2.57+0.94 -2.750 0.006"
Tongue pressure 4.25+0.50 7.72+1.15 10.684 <0.001

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

0 AS A A3t Adltat 4512 (r=0.409, p<0.05) 7ol fofat o] AL Qe 202 LhERY,
o] o] A 02 LRI T Table 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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