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ABSTRACT

The aim of this study was to investigate the difference in the orofacial muscles according to the sex,
the age, and the length of the tongue in Korean healthy adults. The present study was enrolled in Three
hundred healthy adults in Korea. All subjects measured the length of the tongue first, and then
measured the strength, the endurance, the accuracy and the timing of the orofacial muscles using the
Tongue Pressure Strength-100 (TPS-100). In order to select the subjects, a Korean version of mini
mental state examination was performed to check the cognitive function and to measure the strength, the
endurance, the accuracy, and the timing of the orofacial muscles. The result showed that there was no
significant difference of gender except for anterior tongue elevation and cheek compression (p>.05), and
there was a high negative correlation between the orofacial muscles and the age (p<.01). And there was
a significant negative correlation between the tongue length and the tongue strength, the endurance, the
accuracy, and the timing (p<.01). The current study provides to the literature on normal orofacial
muscles strength, the endurance, the accuracy, the timing and indicates that the improvement on
swallowing ability in persons with dysphagia by comparing patients with criteria.
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Table 1. General characteristics in subjects

Subjects (n=119)

Mean=SD N (%)
Male 59(49.6)
Gender Female 60(50.4)
Age (years) 47.5£19.2
Tongue length (cm) 3.3£0.7
Anterior tongue (mean) 254.2+103.6
Endurance (%) 83.8+15.8
Accuracy (%) 77.6£16.5
Timing (%) 84.7+£14.0
Posterior tongue (mean) 284.3+123.1
Endurance (%) 79.1£16.5
Accuracy (%) 69.0+£18.1
Timing (%) 79.9+17.1
Buccinator (mean) 179.2+63.3
Endurance (%) 89.8+20.6
Accuracy (%) 79.6+£18.7
Timing (%) 85.2+15.9
Orbicularis oris (mean) 155.9£74.0
Endurance (%) 87.1£12.4
Accuracy (%) 78.4+14.9
Timing (%) 86.3+16.7

32 Ao & FRAUEIT =9,
A3Y, J8=, go|® zto] vl

Ao e Pty 28, A7d, Y%,
Elo]0 g wlus) ¥ wf 4% 8 % & o
o 2N Aol AR FodtA & RS
E 4 ANeH (p<.05), 3% & 299 A7, A
g, gold, §1% & £ 283 A7, 4%
%, Bold, & o) A7E, JEx, Bold, ¢
29 283 A7, 7&2‘5, Bl oA Fog

\)

>.05)(Table 2).
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¥ 2 Ao mE FebdEe] 28, A3, 43, gy vl
Table 2. Comparison of strength, endurance, accuracy, timing of orofacial muscle according to gender

Male (n=59) Female (n=60) p
Age (years) 47.5+£20.1 47.6£18.5 976
Tongue length (cm) 3.3+0.8 3.3+0.6 .679
Anterior tongue (mean) 274.0£116.0 234.8+86.5 .039*
Endurance (%) 83.1£17.6 84.5+13.9 .061
Accuracy (%) 77.8+16.3 77.5£16.9 .093
Timing (%) 86.4+12.6 83.0+15.2 183
Posterior tongue (mean) 289.4+138.6 279.3+£106.6 .659
Endurance (%) 76.9£19.0 81.3+13.5 .149
Accuracy (%) 69.3+18.7 68.6+17.6 795
Timing (%) 78.2+18.4 81.5+15.6 .298
Buccinator (mean) 195.8+65.4 162.9+57.2 .004**
Endurance (%) 88.0+21.5 91.7+19.6 325
Accuracy (%) 78.2+18.4 81.1+18.9 409
Timing (%) 86.2+15.4 84.2+16.6 484
Orbicularis oris (mean) 166.5£73.0 145.5£74.2 122
Endurance (%) 87.7£12.6 86.5+12.2 597
Accuracy (%) 79.8+14.9 76.9+£14.9 299
Timing (%) 86.1+16.9 86.6+16.5 .855

Values are expressed as mean+SD.
p<.05, "p<.01, "p<.001
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9J3kar 30-39A419] et e 23} A7, At
%, Bo]io] E ARG =L AL £ & AT

¥ 3 93 3§ Zold WE oA 28 X 7Y
Elo] Abo]e] Aa3A (n=119)

Table 3. Relationship of age, tongue length, strength, endurance,

accuracy, timing of orofacial muscles

Zé]§1]—1:

=,

Age TL (cm)
Age 1
TL (cm) 109 1
AT (mean) =31 5%k* - 273%*
AT endurance -.612%* -.292%*
AT accuracy -.696%* -.182%*
AT timing -.562%* -.198**
PT (mean) - 455%% -.263%*
PT endurance -4209%* - 277**
PT accuracy -.614%* -.282%*
PT timing -.563%* -.262%*
Bu (mean) -.346%* -.310%*
Bu endurance -426%* -.156
Bu accuracy -.654%* -.050
Bu timing -.648%* -.067
O (mean) -.353%* 240%*
O endurance -.406%* - 121
O accuracy -.681%* -.187*
O timing -.720%* -.300%**

Value are expressed as Pearson correlation coefficient.
TL: Tongue Length; AT: Anterior Tongue; PT: Posterior

Tongue; Bu: Buccinator; O: Orbicularis oris
p<.01”, p<.001”"
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X 4 A7 A9 4% 8 2] 5 (n=119)
Table 4. Strength, endurance, accuracy, timing of anterior tongue elevation in healthy adults

Age Percentiles

Mean SD

(yrs) 25 50 75
29 20-29 266.3 94.6 200.1 247.5 336.9
21 30-39 313.7 130.3 214.8 299.9 458.1
17 40-49 267.7 74.0 214.9 247.5 337.8

Anterior tongue
(mean) 16 50-59 2459 121.2 178.0 221.2 255.1
13 60-69 223.0 76 132.0 217.8 286.8
14 70-79 204.6 92.4 131.0 173.1 289.5
9 = 80 188.0 50.0 167.7 186.0 216.6
29 20-29 92.1 7.1 88.7 94.3 97.5
21 30-39 93.8 9.0 92.0 96.0 99.0
17 40-49 90.3 8.2 86.0 93.0 96.3
Endurance (%) 16 50-59 77.9 16.6 60.2 71.5 93.3
13 60-69 75.1 9.1 68.3 70.5 81.0
14 70-79 72.4 19.6 49.5 74.4 91.3
9 = 80 63.3 19.6 455 61.6 79.9
29 20-29 87.3 8.1 81.3 88.3 94.3
21 30-39 91.6 6.2 87.0 93.0 95.3
17 40-49 84.2 12.7 81.3 88.3 90.8
Accuracy (%) 16 50-59 73.2 13.2 61.3 74.3 83.5
13 60-69 66.0 12.2 54.5 65.0 78.8
14 70-79 58.9 15.4 4.9 62.5 71.0
9 = 80 56.8 13.3 44.0 58.0 67.6
29 20-29 922 7.3 88.3 95.3 97.3
21 30-39 93.8 8.2 93.5 96.0 98.3
17 40-49 87.7 11.1 84.3 91.6 95.2
Timing (%) 16 50-59 80.9 13.2 67.9 85.8 89.3
13 60-69 78.6 9.5 68.0 78.0 81.5
14 70-79 79.8 16.7 63.0 76.2 86.0
9 = 80 70.4 18.5 58.0 72.3 83.0
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X5 A7 A9 A% 9 2] 5 (n=119)
Table 5. Strength, endurance, accuracy, timing of posterior tongue elevation in healthy adults

Age Percentiles

Mean SD
(yrs) 25 50 75
29 20-29 301.5 924 249.9 293.5 369.7
21 30-39 393.4 159.1 240.6 427.3 454.9
17 40-49 292.5 92.6 223.1 293.5 363.1
Posterior
tongue (mean) 16 50-59 273.2 130.7 198.8 220.4 399.7
13 60-69 257.3 40.5 222.3 257.7 278.1
14 70-79 200.5 70.4 124.0 215.6 268.1
9 = 80 148.0 59.7 107.6 119.9 204.6
29 20-29 83.9 10.9 80.7 86.0 90.5
21 30-39 86.4 12.1 80.5 89.3 95.5
17 40-49 80.1 12.0 74.5 83.3 88.2
Endurance (%) 16 50-59 79.7 14.7 62.5 82.7 90.6
13 60-69 78.5 8.2 77.0 79.0 83.5
14 70-79 72.1 22.9 49.0 81.6 88.0
9 = 80 55.3 252 335 50.0 78.6
29 20-29 79.3 12.4 76.2 81.0 85.8
21 30-39 79.9 11.7 74.0 80.3 88.1
17 40-49 75.6 11.5 68.2 78.0 81.7
Accuracy (%) 16 50-59 62.8 12.1 55.1 64.0 72.5
13 60-69 59.4 16.1 47.5 62.1 69.3
14 70-79 52.5 15.3 473 54.0 61.0
9 = 80 48.3 253 26.0 52.3 61.5
29 20-29 88.8 9.0 85.7 91.3 94.5
21 30-39 87.5 10.6 86.2 90.0 94.2
17 40-49 83.0 15.2 77.8 87.0 922
Timing (%) 16 50-59 78.6 10.8 70.6 16.8 89.0
13 60-69 74.6 16.8 67.5 82.0 86.0
14 70-79 67.3 19.1 52.0 75.0 82.0
9 = 80 56.8 254 32.0 57.6 78.5
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36 A7 A1 E o Y (n=119)
Table 6. Strength, endurance, accuracy, timing of buccinator compression in healthy adults

Age Mean - Percentiles
(yrs) 25 50 75
29 20-29 179.0 61.9 127.2 173.1 219.6
21 30-39 237.2 342 213.4 2339 267.4
17 40-49 185.4 64.6 131.6 193.8 227.2

Buccinator

(mean) 16 50-59 170.6 54.9 122.1 172.1 221.9
13 60-69 164.6 71.0 116.1 146.5 221.6
14 70-79 139.4 454 110.5 126.5 156.0
9 = 80 131.1 56.5 87.5 101.1 187.4
29 20-29 96.4 9.8 97.0 99.0 100.0
21 30-39 98.8 3.2 98.3 99.0 100.0
17 40-49 93.0 12.8 94.0 98.0 98.0
Endurance (%) 16 50-59 89.4 37.4 84.0 96.6 99.8
13 60-69 85.1 9.8 76.7 86.0 93.0
14 70-79 80.7 229 67.3 91.0 100.0
9 = 80 64.8 26.4 35.0 69.0 93.5
29 20-29 91.0 10.4 87.3 94.3 98.0
21 30-39 91.4 8.8 96.3 923 98.7
17 40-49 83.2 14.4 72.6 86.6 94.7
Accuracy (%) 16 50-59 77.0 11.9 67.6 77.0 81.1
13 60-69 69.8 17.9 55.0 71.0 84.2
14 70-79 60.7 20.2 19.3 55.0 84.3
9 = 80 57.3 229 36.0 54.0 81.7
29 20-29 95.7 53 91.7 98.0 100.0
21 30-39 96.7 4.6 95.5 99.0 100.0
17 40-49 87.6 13.6 84.3 90.0 96.3
Timing (%) 16 50-59 78.3 18.7 59.5 86.5 91.5
13 60-69 76.7 11.2 66.0 76.0 83.6
14 70-79 71.9 17.0 54.0 78.3 84.3
9 = 80 65.1 13.3 56.7 62.0 75.3
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Table 7. Strength, endurance, accuracy, timing of lip compression in healthy adults

Percentiles

N Age Mean SD
(yrs) 25 50 75
29 20-29 179.6 99.9 87.9 142.0 257.0
21 30-39 189.2 41.7 171.9 190.6 201.6
17 40-49 160.8 94.0 88.4 110.6 253.1

Orbicularis oris

(mean) 16 50-59 141.8 50.9 103.3 131.5 180.6
13 60-69 133.0 31.8 118.6 130.1 150.8
14 70-79 119.5 50.3 98.2 119.6 150.5
9 = 80 109.1 46.7 68.2 104.6 154.0
29 20-29 91.5 11.3 86.5 95.6 99.0
21 30-39 90.6 12.9 88.0 98.0 99.0
17 40-49 89.8 14.0 823 96.6 98.0
Endurance (%) 16 50-59 87.1 7.7 79.6 89.3 93.8
13 60-69 83.4 6.0 80.5 85.0 88.0
14 70-79 80.9 13.4 70.6 85.0 89.3
9 = 80 74.3 12.1 70.0 74.0 84.0
29 20-29 88.1 9.4 82.3 90.3 96.0
21 30-39 89.5 9.8 87.8 93.0 96.1
17 40-49 81.6 11.7 71.5 85.3 92.0
Accuracy (%) 16 50-59 72.1 12.7 61.0 72.8 80.9
13 60-69 89.9 11.8 61.0 67.5 81.5
14 70-79 64.7 10.8 52.8 65.0 75.7
9 = 80 59.1 11.6 49.2 53.0 72.3
29 20-29 95.9 4.8 95.0 96.6 99.2
21 30-39 97.5 23 96.8 98.0 99.3
17 40-49 93.5 5.9 93.1 95.0 96.7
Timing (%) 16 50-59 82.7 12.5 76.3 85.5 922
13 60-69 78.9 13.8 69.5 83.0 91.0
14 70-79 73.1 20.4 60.3 78.0 90.0
9 = 80 53.9 17.2 37.7 61.0 65.0
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