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Investigate the effectiveness of muscle function training to prevent oral
frailty and develop a new individualized program

Minakuchi, Hajime
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EMG

The purpose of this study was to evaluate the efficacK of functional
training of oral functional muscles related to eating to prevent decline in chewing function.
However, due to restrictions on contact with the elderly caused by the COVID-19 pandemic, it was
difficult to conduct the originally planned clinical trial with the elderly. Therefore, we focused
on a method of analyzing and identifying electromyogram data during various mandibular movements,
which are oral functions similar to chewing movements, using machine learning, and examined the
extent to which machine learning can identify electromyogram data during movements similar to
chewing movements. The results showed that the machine learning-based identification system had high
accuracy in discriminating between bruxism and non-bruxism using masseter muscle EMG.
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Table 1-a Validity of the BMwTC detection in single-stream HMM

Positive predictive Negative predictive

Sensitivity Specificity value value
Right masseter 081 +-0.14 0.95 +-0.03 0.76 +-0.12 0.96 +-0.03
Left masseter 0.78 +-0.22 0.95 +-0.03 0.77 +-0.11 0.96 +-0.04
Right infrahyoid muscles 0.62 +-0.31 042 +-0.18 0.15 +- 0.08 0.88 +- 0.08
Left infrahyoid muscles 0.59 +-0.35 046 +-0.19 0.16 +-0.07 088 +- 0.08
Chin 0.50 +-0.24 083 +-0.10 038 +-0.15 0.90 +-0.04
Suprahyoid muscles 0.64 +-0.22 0.64 +-0.13 0.25 +-0.07 0.91 +-0.04
Sound data 066 +-0.26 0.91 +-0.06 061 +-0.15 0.94 +-0.04
(mean +/- D)

Table 1-b Validity of the BMwoTC detection in single-stream HMM

Positive predictive Negative predictive

Sensitivity Specificity value value
Right masseter 0.47 +-0.39 0.90 +- 0.05 0.18 +-0.15 0.97 +-0.02
Left masseter 0.45 +-0.41 086 +- 0.08 0.11 +-0.09 0.97 +-0.02
Right infrahyoid muscles 067 +-0.37 0.85 +- 0.09 0.17 +-0.11 0.98 +-0.02
Left infrahyoid muscles 0.60 +-0.43 082 +-0.15 0.15 +-0.13 0.98 +-0.02
Chin 0.25 +-0.26 087 +-0.12 010 +-0.13 0.96 +-0.02
Suprahyoid muscles 060 +- 0.40 0.93 +- 0.04 0.27 +-0.20 0.98 +-0.02
Sound data 0.45 +-0.34 0.92 +/-0.05 0.19 +-0.13 0.97 +-0.02
{mean +/- SD)

Table 1-¢ Validity of the non-BM detection in single-stream HMM

Sensitivity Specificity Positive predictive Negative predictive

value value
Right masseter 086 +-0.07 0.88 +-0.14 0.97 +-0.04 063 +-0.11
Left masseter 081 +-0.11 0.85 +-0.21 0.96 +-0.05 058 +-0.16
Right infrahyoid muscles 0.25 +-0.22 0.81 +-0.30 0.91 +-0.10 0.20 +-0.07
Left infrahyoid muscles 0.27 +-0.16 0.80 +-0.19 0.88 +- 0.08 0.22 +-0.04
Chin 072 +-0.19 0.70 +-10.24 0.91 +- 0.08 043 +-0.13
Suprahyoid muscles 0.58 +-0.15 0.80 +-0.20 0.94 +- 0.05 0.33 +-0.06
Sound data 086 +-0.10 0.82 +-0.19 0.95 +-0.05 0,63 +-0.14
(mean +/- D)

Table 2 F-value of BMwTC, BMwoTC and non-BM detection in single-stream HMM

BMwTC BMwoTC Non-BM
Right masseter 0.77 +-0.08 0.23 +-0.18 0.91 +-0.04
Left masseter 0.77 +-0.13 0.17 +-0.15 0.87 +-0.05
Right infrahyoid muscles 0.24 +-0.10 0.27 +-0.17 0.34 +-0.22
Left infrahyoid muscles 0.24 +-0.10 0.23 +-0.19 0.39 +-0.19
Chin 0.40 +-0.13 014 +-0.14 0.79 +-10.14
Suprahyoid muscles 0.36 +-0.09 0.35 +-0.23 0.70 +-40.10
Sound data 060 +-0.16 0.25 <~ 018 050 +/-0.05
{mean /- 50
BMwTC BMwoTC non-BM

/ F




Table 3-a Validity of the BMwTC detection in multi-stream HMM

Seusitivity Specificity prbd[-':tsi: ::V:.u.luc prbdh:: tg: :::.luc
MS5-1 0.85 +-0.16 0.96 +-0.03 081 +-0.11 0.97 +-0.03
MS-2 0.82 +-0.16 0.96 +-0.03 0.80 +-0.11 0.97 +-0.03
MS-3 0.81 +-0.16 0.96 +-0.02 0.79 +-0.09 0.97 +-0.03
MS-4 0.83 +-0.22 0.96 +-0.03 0.83 +-0.09 0.97 +-0.04
MS-5 086 +-0.16 0.96 +-0.03 0.83 +-0.10 0.97 +-0.03
{mean +- 50}

M5-1: EMG of bilateral masseter muscle, bilateral infrahyoid muscle, chin and right suprahyoid muscle
MS-2: EMG of bilateral masseter muscle

MS-3: EMG of bilateral masseter muscle and cutaneous transmittance sound

M5-4: EMG of bilateral masseter muscle and bilateral infrahyoid muscle

M5-5: EMG of bilateral masseter muscle, bilateral infrahyoid muscle and cutaneous transmittanee sound

Table 3-b Validity of the BMwoTC detection in multi-stream HMM

Seusitivity Specificity prbd[-':tsi: ::V:.u.luc prbdh:: tg: :::.luc
MS5-1 0.58 +-0.41 0.93 - 0.04 0.23 +-0.15 0.98 +-0.02
MS-2 0.45 +-0.40 0.90 +- 0.06 017 +-0.15 0.97 +-0.02
MS-3 0.52 - 0.40 0.91 +-0.05 018 +-0.14 0.98 +-0.02
MS-4 0.66 +-0.39 0.90 +- 0.06 0.23 +-0.15 0.98 +-0.02
MS-5 0.58 +- 0.36 0.96 +-0.03 0.37 +-0.22 0.98 +-0.02
{mean +- 50}

M5-1: EMG of bilateral masseter muscle, bilateral infrahyoid muscle, chin and right suprahyoid muscle
MS-2: EMG of bilateral masseter muscle

MS-3: EMG of bilateral masseter muscle and cutaneous transmittance sound

M5-4: EMG of bilateral masseter muscle and bilateral infrahyoid muscle

M5-5: EMG of bilateral masseter muscle, bilateral infrahyoid muscle and cutaneous transmittanee sound

Table 3-¢ Validity of the non-BM detection in multi-stream HMM

Seusitivity Specificity prbd[-':tsi: ::V:.u.luc prbdh:: tg: :::.luc
MS5-1 088 +- 0.06 0.85 +-0.17 0.96 +-0.04 0.67 +-0.10
MS-2 0.87 +-0.07 0.87 +-0.16 0.96 +-0.04 0.65 +-0.13
MS-3 0.87 +-0.07 0.87 +-0.16 0.96 +- 0.04 066 +-0.13
MS-4 0.85 +-0.07 0.86 +-0.17 0.96 +- 0.04 0.62 +-0.11
MS-5 0.92 +-0.06 0.84 +-0.17 0.96 +-0.04 0.76 +-0.12
{mean +- 50}

M5-1: EMG of bilateral masseter muscle, bilateral infrahyoid muscle, chin and right suprahyoid muscle
MS-2: EMG of bilateral masseter muscle

MS-3: EMG of bilateral masseter muscle and cutaneous transmittance sound

M5-4: EMG of bilateral masseter muscle and bilateral infrahyoid muscle

M5-5: EMG of bilateral masseter muscle, bilateral infrahyoid muscle and cutaneous transmittanee sound

Tahle 4 F-value of BMwTC, BMwoTC and non-BM detection in multi-stream HMM

BMwTC BMwoTC Non-BM
MS5-1 082 +- 0,09 032 +-0.21 0.92 +-0.03
MS-2 0.79 +/- 0.09 0.22 +-0.18 0.91 +- 0.03
MS-3 0.79 +-0.07 0.26 +-0.21 0.92 +- 0.03
MS-4 0.80 +-0.15 0.33 +-0.20 0.90 +- 0.04
MS5-5 0.83 +- 0,09 043 +-0.25 0.94 +-0.03
{mean +- S0

MS-1: EMG of bilateral masseter muscle, bilateral infrahyoid muscle, chin and right suprahyoid muscle
MS-2: EMG of bilateral masseter muscle

MS-3: EMG of bilateral masseter muscle and cutaneous transmittance sound

MS-4: EMG of bilateral masseter muscle and bilateral infrahyoid muscle

MS-5: EMG of bilateral masseter muscle, bilateral infrahyoid muscle and cutaneous transmittance sound

BMwTC BMwoTC non-BM

/ F
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