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Objective: To explore the intervention effects of alpha brainwave music on drivers experiencing
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symptoms of fatigue while driving. Methods: Eighty volunteers who drove nearly 200 kilometers or
4 hours each time between November 1, 2021, and March 1, 2023, were collected as research sub-
jects and randomly divided into a control group and an experimental group of 40 each; the control
group received conventional interventions (such as scents, sounds, cold air, and seat back angle ad-
justments), while the experimental group received alpha brainwave music intervention based on
music therapy in addition to the control measures; the fatigue symptoms, heart rate changes, steer-
ing wheel correction amplitude, and eyelid closure degree were compared before and after inter-
vention in both groups. Results: After intervention, the subjective ratings of the two groups using
the Karolinska Sleepiness Scale (Karolinska Sleepiness Scale) (KSS) and Stanford Sleep Scale (Stan-
ford Sleepiness Scale) (SSS) scores were lower than before intervention, with the experimental
group scoring lower than the control group (P < 0.01). The experimental group showed lower levels
of drowsiness, fewer brake usage times, and lower blink frequency compared to the control group
(P < 0.01); the alertness and mental state of the experimental group volunteers were higher than
those of the control group (P < 0.05). The experimental group also had higher heart rate increases
and correction amplitudes compared to the control group, with a significantly higher fatigue index
in the experimental group. Conclusion: Implementing alpha brainwave music intervention on top
of routine measures can alleviate fatigue while driving, reduce the likelihood of accidents caused
by such fatigue, promote the recovery of drivers’ mental states, and improve the quality of life for
the population.
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AED R RAR . FERE 18IS RIE TR AR, 57 2 MR, o, TR ) 4%
N I1 577, JoH R e /90 m 8 ok ivE s BT 51 R 0057, B A AR M98 57 (Brown, 1997). 9%
75 A WRER A O R v, R T RERRAS S BRI R 2 B T S B R B RES . — B B G B 57 R,
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EDARKE 2, SRR R TAR S S Z AU 1018 3)) S5 DA S AME BRI 454, 38 N8 5 B N 9% 55
ARZS, M TR e 55 2 3 5| R A B MRS . FFFCHR A% 57 J A = AN i UG e B e %
% 2:00~6:00. _E4F- 11:00~13:00 1 R4~ 15:00~16:00, M HEEEK AL FARE . Pieb E A 2 #4iit, 2013
% 2018 4E (A A E LR AR H iR 168 JiiS, &R E AT HRL T0 4470, 155 E [ KA A8 I w2 4
HR(NHTSA)RE R, Z SRR 57 2 3 T SR o 10 5k, & me 4 JkdES0m i # & 1550 A
BET, B0 ik 12 423675 WM T, 7o ] 247 259 A2 38 S 005 90 7 25 Bl A 5%, 37 [ 14 L 431 U)oy 2096
(B0, KB, i, i, 2010). MR —ABRMERE, & BB VAT RS R T R,
BROTTE, 25 8ORURE b CUHE % 55 I R A 58 Re B A Bh R AR BN E E “Fs % ” MEeB v &
&5 R R EE SRR RS T, MR AR & R S B R T & .

HIRITIEEN— R 2 4T IFB, HAUHI AT A=A E TR AR: P32 Th o 75 i 3R 5 ik | E
B R RIS, (R AR BRSPS UM AR TR @ PR A HERR S S s KR, R R
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Fef - AR - 5 ERRRI(HPA H)SE N 240530 032 10 U GEAE i3E 22 EL St e 20 o RORE T8, AT
MBS SN TIRE (R BRI, 2085, Ui, XI/NE, sKER, XIiEkg, BREG, A, 2019), X4
B, ERITECT Z N AT 505N BNATT . SCIRTE iR R, B 1980 FEE & REITH i k&
DLk, iZAECCERECE AN K, KRR 12.7%, SonHaRshr kR (e, B, T
B, 2022).

Ba[ 7RV % (8~12 Hz, #RiE 20~100 pV) & B Z (I G s 4e s, BA&AW FRHE: FAEE—TFEH
IRAETE IR HBO FRES,  (EMEAREE 25 PN Iy 2k s 23 (8] 0 A —— = B AE TR AR I X3k %
FRE——R I IE AL IESZ S P EVEIR G (5 it i, 5655, AR, 2021). BRFTERAA, FA[/RVZ M nl 2+
TR 57 IRAS 35 B R I 78 37 5 SO (A AR P4l SRR Ry B 1A ZE Aa e A R AE F -

EORIGIT IS — M SN BT 2, R REE S &0 R R AL 55 2 s R I R4
IR . ST iR =28 . HANENERIMEZE A AR 208 RIGIT, Bl SR
W W It R SEI T 0l 5 G M R, A X 57 RS B B B XGEE R o FIZRVERN I & R T PUE N —FPE
PRI P 20, 30t B TF R B R v TR R, SR P R e, A B GO0 IR BTR E TR I ORA A
SPECIRAS, (RIS SR, MR SR SRR A0 “BRMR” o RWFFERT 40 B19% 57 2 Il E IR
K FH B JRE R & SR IEEAT T, RORE BRE W T .

2. ZENEH=E

2.1, IERHER
¥ 2021 %11 A 1 H~2023 4 3 A 1 HIEEER) 80 Fl4E I FFE247 3 BLARUT 200 2~ BLak 4 /N RS IR E
1E NI FE SR

MANIRAE: O FFEIESTBANRE: @ WAREVSIEEHIE: @ F# 18~45 % @ WRM
JIER B BT IR s © A 2540l F BORSE i SR AERER: © R0HT 24 /NP ISR« ninmE & T e
ORISR @ HIEHES SR,

HeBrbrie: © Wi, MR EE: @ MRS MRAY): © MRS A LM @ H
BN BB RFE P © A48 B CNER  WRAE RO DA s AR TR S 2 RSB ©
BB . B BN BT T AT BRZH 2 40 . W FE AT IR AR RS 18~40 (40 £ 5)%; B FUSLIR
fF[A] 4 13:30~16:00 (2 £ 1.5 h); IR AR AP/ NNR ESR E; WIS E &, 2H.

22. &

2.2.1. %EELE

KA HE T TS AEBRR R 57 3has, SALIN T A 2 IR IREL . 4TRG RN A JohmRE ., A
NSRBI VY AN VEAGFE bR, 825 0 GOCHEEIRAT IR, B4R VR L2 AR 2 B G 9 Rk, R ILAR AR C
HRHEMT ISR, SEFAETIREES (RPHIRERERERX) (Miley, Kecklund, & Akerstedt,
2017). (HHEARMEIR R JE%) (Kato, Shimada, & Hayashik, 2012).

2.2.2. B3

AHIE TR P B AT BEEG BTt 22X RREZELHE R POl e () Bt b, SEIR AHAIMESZ o IR R T
FH5 R & T e LA Il ZR(Progressive Muscle Relaxation, PMR) 548 S 3 (R A8 % (Guided Im-
agery and Music, GIM)E. R . 25 F AR N\ I UL S EP AR AT 255, IFIRIEMA S 07 PEASHr
TR R IEFE GG o & 5K
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T-HIFUERT, WA R 5] GBS P R, W E 5 s B A, SRR B R B
TR ST B Uk B R T P R, DA S TR (AR Ak o B S 513 LA T IR o) —— WS R ik S A R
R, WREPR ORI P BOREEE) 10 Bt . BEE IR o ME R, PR RS SR EEERIEE K
WERTRIUE /NI KB B B, BEE. XU B3 S AR AL, 5] 5 HARIE &3 R 74
TR L . BEAIBAIZR 220 3 v, BRI IRy 15~20 0% . & RIBIEAE R G, W ki s
HBREEE, LHBRWHESE S, BOS R S S iR, JZ MR, Z8Esh s, wEH
WARAS, BEIFATTRRSEL) 10 S

Wt XWLA TR WSRA TV M A T T B, AN R R ARSI B, # B ME
HEN “ B HUIRZS ” (Altered State of Consciousness, ASC). 7E 125, it ot b ALY S 5K 5 ks 14456,
B S AACIRES B RN JT o BT 5 SRl B R M ME AR, BhE BAA ORI SR R
[l 2, JRPAICETER e, HiEvORAFEE, 51 S EEE AR AR S OB, R RN EA o P
B, MIMA = IRHIG R OB Ry, IS R E . B, PR RS S B AT I N A A
“TERGARIEGHIE — F kit Feee oo F AR T IR K oo IRIPIR, SRS T 25 S e SRR
KEZ, 1B EBP S (BIEVE, ARTEE, 2012),

HARTHESIARATG, Z25EHEHE (RO REEER) 5 (WiimmREx) , HT 5T
TRRCR

2.3. WEIEHR

© PIHTTHT G & KoL B R R 2 5k 0 W8 ik 2 3% (Karolinska Sleepiness Scale)
(KSS)VFE H B RETS L. 1T/ 2 9 /il 40 = dE% &5, 34> = &, 54 = MAE AR, 7
gy = WERERAMERERE Y, 94y = MREERE, JCIARERERE): WAE 1.

WA HEAR X 3% (Stanford Sleepiness Scale) (SSS)ZE LT Fik &R (7 NFEE, 1= K7l ki
TEIE, BB, 4= —ERENEERR, TR 7= TNESRHEE, RIRHNEE, G2
W)e WL 2,

Table 1. Karolinska Sleepiness Scale (KSS) assessment form

® 1L FEMTRIEEERITER

FEHRES A
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AR H TR 2

T 3

A LE TR 4

BRI R AN 57 5

TEA6 H I 57 RAEJR (R A . IR TR 6

A AR, (ELRFHERE IR WERTE . IR ) 7
P57, F—Le % SRR RE(IR YU, A8 AK) 8
EF R, REMEwTE, RAEYE, W) 9
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Table 2. Stanford Sleepiness Scale (SSS) assessment table
= 2. HnBEERRERITER

W e 14 P2 >

ARG iR, SRINER, ZTEE
KT TR, EARRERE, R EES
TEIREAT LERA R, XA SRS S RLE AN 4 i
B ERENE B Ak

BT, FEERRN X E E S EAKR, IR

Wi, ARARGE N (H55 D 0ReF RTEmE: k&

TS RFHEEE: RPUNEE, G 1R
HE

X ~N o o0~ W N e

@ BOWLAL FH 4 B 1 2% I 5 22 B D3 ) AR BTG B S 8. R TR A A R0 B2 B 75 IRImin 24
PLA— LB TFIR . SR MTRSCHFF HRV R Rk, P28, B0, iffA )7, 2022). LA R
HPV (heart rate variability) &% 45 15 (32 14E) 03l i BH 2 TR I [R)_E BN 22 57, 8 2 Lt LG S, +
f) RRI [E A ARG (Mt X, sKBRf, TARAS, TRCF, BUEHE, PMINEE, 252, ©XFE, 2022). kB
53 4 e AN B (R IR ZR) R0 282 — B0, T DAERATT R A 8 BB 20 o (1 K45 5 b ) DA ) A AR
OHE ST RRIRHET HPV 15

X EZH 5 B T4 53 IR Rl — B e B0, WK AT TOAL 3, SR EUbK IR e AE H A, 15 B
4 hr MEAN.

B4R bR MEAN 1A T RRI ARS8, HOR/ NGRS 0 278 S PE RSP 350 K7 o B 3R, MEAN
FEAREAG, REARE JTR, 20 N RO Y s o [RIE(E A, FEMS, Ber )1, i, ik, #5951, 2019).

@ WAEEEATHIRG: Fill. FEME. T XLIEE). FEREREE. #haissh SRS
KA, B, 157 5%, 2010). BT EWISITIRE, WARRAS— & FMBE e FRRERL ME
B HHAE DRSO m, ML, A ESRIREARIS AT 0T, HE T BP #HE N4 1) 25 3 5395 57 24 B
FIBEIECTRF, TR, FOR%, 2016). FATEEHAT TG, FXEMSMESE, Bl EFHN
i FERAETT M1 A FE R AR

@ 5 5 IR RIS SRR T BRALINT [R] Y TR RZ R . (A Dlib A ARA R 43 51l 1 68 >4k
WAL, JEBORAIRE) 6 B (PR, BT, &, &b, 2ER, 2022).

87 P MBS AR L, 7 B AR T 5 PH S AR R, BRI I EAR BROREUE K, 2 BUE B/ MR 0.
ZI00E, EARERE N 0.15 WA B R, #koE EAR /NT 0.15 I, F5E IRIE M5 . 13 2IIRS &
TR S ORI 2 3SR ST N TR P 9 B2 R YR 5 (PERCLOS) 2 BH IR 5 141 45— 52 LU A B o5 s )

24. GFERE

KH SPSS 5 EXCEL HAFACFEEHE . B AR A 16 26 4 R EUIE S ARG 30 AN 7 Z2 57 A 56 . B0 it
WA AEA t K6

24.1. BEEWITE
(1) IESTERL
a) ‘AL, HE IR,
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Ho: X ARMIE K537 o
Hi; X AHRMIE KSR o
o =0.05
b) THEA S
) g iTHEW 4
4 p>0.05, % a=0.05 KAENEL Ho, ZZIESHMSE; #5 p<0.05, % a=0.05 KHEIEL Ho,
ZHi, HFIESHERL.
(2) 77 Z=F RS
Q) EEALRBANIS, HE K.
Hyiof =0, =--=0op, MIZAEETZ2M5E.
Hi: AR TT EA 2.
2=0.10
b) THEA S
c) M P1H, fhguitHEmrssit
PAARN AT F o0 A SUE RS 214518, 45 p<0.10, 1% a=0.10 KMEARIEL Ho, % Hys #5p>
0.10, 1% a=0.10 KHEANTELL Ho, TN SAEA T 2551

24.2. WEHhTE

(1) AR t KL

t R0 R LU R 318, B TR 2 R R AFE R E 2 . IAFEA ISR FH T i
FCXS Y RELRAR B X1 5IELAR & X2 2 (8] () 22 S A0, [ SR T 0 AR B 25 (E S IR PE /3 A o BORHE ANy
fE, PIMEARMIFEARZEAR: PIANEEASIIIAE 158 J5 T & —— XS RifT, AREBEE I .

Be X T T A2 R 4 il 4 — S PR R — X (R AR . IR E [RIAEUE . RIVESISE), FEREAL S Be ARt 1w
MR B R R EEH . it EER A 1) B uildd— e K RCRON 7, FEREHL B REXT A P
MR BIA AR B s 2) [F— B o A2 RS R AR B, G H 2 HE DT P o Ak B R 38R T8 22 00

a) EALR, e R KAE.

Ho:ptg =0 (g NEHIIE):
Hiipy #0
o =0.05

b) ItHI RS &

c) HiE pfH, fEHguiEwTg .

At FMEE, % p<0.05, 1% a=0.05 /KAETELA Ho, #52 His #5 p>0.05, 1% a=0.05 ZK#EAFELL Ho,
P ZE NG

3. &R

MR B R AR, R IR, AR EEOREIR, B T 57 2 I AT T
G RAT R T TR S0 . BT DU I 3R A5 5 AR AT AR B B PR W 5 N AR AR 3OS, i G
2 P 5 R AR 3508 08 B T B A S B R PR AL I o 2 SR BT 7RV 0 NARIRE 55 8 — 8 IS, R 4R i
KOG T, 9 57 RN S T R T S pE B R B T A

W3 2H T TR0 ) 2 Bk 37 g Ik B 35 (Karolinska Sleepiness Scale) (KSS). i HH 4 il il X 2 (Stanford
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Sleepiness Scale) (SSS) 14> Ebst W4 3.

Table 3. Comparison of KSS and SSS scores before and after intervention in both groups
& 3. METAIRE KSS. SSS iF4rELR

KSS ¥4 SSS 14
Hiln — —
TG FHiE TG FHiE
THFF2H. 40 6.5+ 2.67 44227 45+ 258 3+1.64
TR ZH 40 6+2.29 44215 5+ 2.67 45+1.54
t{E 0.263 2.713 0.246 3.194
p1H 0.794 0.008 0.806 0.002

v 5RATFHRT T, p<0.05,

FEMR T, 2550 00 B SR B ST A2, RAFEARRCN t A58 7E o =0.05 K /KT 1, BiI/RE
e AR T IS R, S I R IR IE R 73 A4 B FURTE R 57 R AP A W2 22 5%

Table 4. Comparison of eye movement characteristics before and after intervention in two groups
4. FATIRIEREPEIFFETELER

R I8 SRR E T
Hnln —
FTiHG FHE
W 2H 40 0.0801 0.1694
XTHRZH 40 0.8431 0.1426

fEHIIRAE ARELL, TPUSIRERIZZ) R TFHAT, EC8 0.15 MR IR B2, HUfEBoR, HRAS P &1 B
Mo WA 4,

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

MI/min - o yipagl —e—misal

Figure 1. Mean time variation of heart rate variability
1L LETZ MR Mean BHE (L E

ML AT, EHESZ B RIE G & SR TS Mean FEARTE 770~850 X [AIVE)), PHZHEE A 135 I H
S T RS BT IR A, AT 6 bR TS, JRSE BT B ARSI K IR, RS
PEFEAF R MR . (E0 TS oK B B T A, AT AR 2R3 35 SR T — BT ik BE DR A A
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Figure 2. Steering wheel angle waveform after intervention
2. FifET & A ERK

HEL 2 WL DT AR AR EER TR AL, 24 Zle IR ORI — B A 8 KT I B2 SRR FEAR R W],
T3 TR EAB IEAREE YL, K LA IE o BT FULL B IR i R B> TR IR, A AR R R B 1
TR BEZH A TEARRE S0l oIR S, A —ORIREABIE, 0 W 200 ) v 2 2 T 4 AN T 25 ik N 57 75 DR 2
BIE. BT AW FC 2T TR TR TR IR AL

4. &g 511ig
4.1. Mg

BEE NATAEIE KRR, TR IERKE TAEIC R RATH, 57 250 5] RISl O o — A ™
TR AE. Hk, 2%, BFlAWSTE, D95 S M R E AN S T I . A
RAET I T F SRV 07 22 (PR JR R T 8 & SRt 25 3 3 57 RS I T RVE A, BRI S8 35 S0k Al AR AT 9 3 S %
HOUREI R . BTN 250 55 02 57 OISR T & RIBITER T I, EUMMERIEAL . IR
HEFERERIIE O3 T VoRAR, DL SR I 0 R A 56 A8 ) B VLR AR, . W L 4518 1 B A4S
PAR JLANJ7 T -

1) PROTA RS SRR T KA N RIAIT S5 F T & 0%, X2 —MiRfg. &R0
ST TR, BB — a1 AR B O BORAS SR T T 57 B . WHALR I, AT & ARe,
ORI MEFEK. WIRSK DRI R iE sl N R, MY k. B EARZRED, P HERR 2 A48 hn 2 A8 2
SRS BT 50T . BIERBRARSRIC SRR R BE, B2 KRR o fEER L, &
SCHIANIR SIS SRR, B R PRSI A A R REIR T 2R SR T IR . HR BRI
M “fais. EEA. AITRN RIBRI, SRS R R

2) BT ZRVE MU AR 9 57 IR AS O Ze AR e MR s AR SR I R B T3 KA A5 S R U TR AR
CHESTM RRI, T OLREEFEMHRV)IIE . BHEdER MEAN A RRI EIHIFISE, RELOEAR
FYERFKT . ST I, MEAN fERAS, RUTVSH GRS E TR, IR [z, MEAN
B, RSP T RN, 557 R SRR, U BB RVE R & Ok B — E R R

3) W FURA AR VE M 5 SRR HRHG: PH SRR FE AR 20 . A DIib SR I T 68 AN G al, 2R 6
AMFEAE 55, TR IRAEHARELL(EAR). 24 EAR <0.15 B ) A IR, > 0.15 AR o I8 ik 7 b7 R A1 it 4k
5 RWURR EeAE], A AT IS T A B IR Y B (PERCLOS), T T A 9IRS . SR EoR, HEE R
TFHR, R P B A RO AR 350 BT ot

LA DA SR T, ASSCAABI R VLR 35 50 A o7 B 0 R BARAE R, Rl G S . )
HizshiabR. 2 B g R R AR I B R I S5 A VA AT IR . B A B R H IE S PR IR
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JiZEFERL IS B FEA t 4G50, AT A EAR A OB 2B T A S A R
TR AR AL 1o ) g AT

42. MERRERE

RS B T T SR A @ A A . AR AR B S R BT ). ACSC LR LA A B, R
) SRV 8 35 SR AE B T TR (S, ERERAS RIS R, (AL LA AR 2 A

1) PEAR SRR RIE: ARFREAREAR, BUERANE, PEERHERD. HTARRE
ER BN LTE SR 25, & RIGTTE R B D AR IR . B, KRB 5C T R REA S,
FEIRFERS A I, AR TUSE SR A A

2) HRIEIT RN, AR AT AR E IR ARG RIAITIE, MR,
FEFEN B0 35 VBT IS BRI A0 TR0 B, AR RN S5, TR N2 =T 85 5L R IR 7 FE 10 15 52k,
SRBIICT SR

3) D HUE BAEIR IS SR T BT 2R BT O LS SRR 2, A F BRI A B HRV
B SRR SRR, TSR 1 LFHF LU, T gl N RS U 5, %
3o R RN, ATHE— SRR B R S A R A S R, AT R

4) GirsERRE R ST R T FSEk: AT 2 e a s B, B SR A IR Rk
B 7F B S 3 20 S 28 BRI b A R B AR VR i 25 AR T TR, LS B 5537 50, A SR 4 4 o
(IRE AR, 955 B L4 T DR T AL M S %2 4%
5. &5

AHIFEIE L 2 Y FE PP, S8 BT AR VA RN I8 3 AR o0 25 5 BB SRR A R MR T FUCR . 5 HARR B
WRLBE 25 A L SR AT I o AR AR R 5 ThRE h 3 AR A5 I 5 KRBT ZRVE L [F]20 , 2 T e A 3 78 70 1A 562 »
5T R gt T AR T %

STk
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RFISHR), 49(4), 100-107.
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Zoe, 34(9), 4186-4189.
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