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Exploring low dissipation optimization mechanism of customized state music to intervene

prefrontal cortex function by fNIRS
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Abstract: Objective To observe the effects of customized state music on the prefrontal cortex (PFC) function in healthy individuals
using functional near-infrared spectroscopy (fNIRS), and to observe its psychological effects through the analyses on sleep state
and subjective feelings, thereby exploring the brain mechanism of customized state music and its intervention effect on
psychosomatic state. Methods The state music track was customized. The PFC oxygenated hemoglobin (HbO) concentrations,
sleep states and subjective feelings of 20 healthy individuals in resting state and when they were listening to music were collected.
Results (1) PFC HbO concentration per minute was different when listening to music (P<0.05), with the peak value in the 2nd
minute, and the valley value in the 4th minute. Compared with those in resting state, the HbO concentration was higher in the 3rd
minute when listening to music (P<0.05), and lower in the 4th minute when listening to music (P<0.01). (2) Listening to music
better induced listeners to sleep than being in the resting state (P<0.05). (3) Music brought better subjective feelings to listeners
(P<0.01). Conclusion State music intervention produces certain PFC inhibition, and it can induce the human body into the deep
relaxation state. According to the theory of full dimensional medicine and bionic health low dissipation optimization, it helps to
promote internal self-rehabilitation, and provides a certain basis for the brain mechanism of "low dissipation optimization", worthy
of further application and research in clinical practice.
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Figure 1 State music track production process
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Table 1 Structure of the state music track
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Table 2 PFC oxygenated hemoglobin (HbO) concentration per unit time in resting state (Mean+SD, x10~* mmol/L)
i R] HbO ¥k i I 1H] HbO ¥ i ] HbO ¥ Ji I A] HbO e &
0~1 min  89.81+£999.07 5~6 min  -95.44+364.54 10~11 min  127.67+601.78 15~16 min ~ 69.29+405.18
1~2min  23.81£317.9 6~7 min  -75.874+399.41 11~12 min -3.20+370.22 16~17 min -2.80+350.02
2~3 min -119.37+£370.67 7~8 min 57.23£589.49 12~13 min ~ -68.15+507.51 17~18 min -118.88+474.63
3~4min  66.85+336.95 8~9 min 20.51+405.05 13~14 min 16.91£585.40 18~19 min -8.84+481.45
4~5min  83.91+303.89 9~10min  -59.69+490.12 14~15 min 12.67+438.79 19~20 min ~ -99.72+429.78
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Figure 4 PFC HbO concentration per unit time in resting state
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Table 3 PFC HbO concentration per unit time when listening to music (Mean+SD, x10~* mmol/L)

i ] HbO ¥ & A ] HbO % i i [ HbO ¢ i i} HbO #¢ %
0~1 min -219.46+743.52 5~6 min  236.72+382.82"% 10~11 min  -96.88+422.74% 15~16 min 41.67+567.00°
1~2min  259.91+482.77" 6~7 min 9.01£302.45% 11~12 min  138.26+239.67°¢ 16~17 min -118.88+579.73"¢
2~3min  102.21+307.27 7~8 min  -35.04+348.05% 12~13 min -129.584394.92%¢ 17~18 min  125.23+673.52°
3~4 min -376.11+£513.12%#2 8~9 min 67.67+377.87° 13~14 min 81.18+500.81° 18~19 min -4.53+424.56°
4~5 min 38.24+232.30" 9~10 min  -85.58+372.05%ccc 14~15min  -87.20+473.85%¢ 19~20 min 84.93+£361.87"

5 0~1 min Lk, "P<0.05 . P<0.01 ; 5 1~2 min #f [t , #P<0.05 .*P<0.01; 55 2~3 min /] [t ,*P<0.05 ; 15 3~4 min #f [t ,>P<0.05 .**P<0.01;
5 5~6 min # It ,<P<0.05 ,°P<0.01 ,°P<0.001 ;5 9~10 min A ¥, 4P<0.05; 5 11~12 min ¥ [t ,°P<0.05
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Figure 5 PFC HbO concentration per unit time when listening to music
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Table 4 Differences in PFC HbO concentration per unit time

between different states (Mean+SD, x10~* mmol/L)
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2~3 min -119.374370.67 102.214307.27 2.252 0.036 Table 5 Sleep states of subjects in different states [ cases (%)]
3~4 min 66.85£336.95  -376.11+513.12" -3.549 0.002

R R ABE N
4~5 min 83.91+303.89 3824423230  -0.512  0.615
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