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[Abstract] Objective To explore the arousal of people with high stress-related sleep vulnerability
and the effect of music intervention on hyperarousal. Methods A total of 33 healthy subjects from China
Rehabilitation Research Center were enrolled in this study. Based on the median value (17 score) of Ford
Insomnia Response to Stress Test-Chinese Version (FIRST-C), they were divided into 2 groups: 16 cases of
high stress - related sleep vulnerability and 17 cases of low stress - related sleep vulnerability. Multi -
parameter physiological indexes monitoring system of Thought Technology Ltd. was used to gather
physiological indicators [blood volume pulse (BVP), skin temperature, skin conduction, respiration rate,
respiration amplitude and heart rate], and brain wave [8 wave, 6 wave, low a wave and high a wave, a
wave, sensory - motor rhythm (SMR), low B wave and high B wave]. Results Compared with low
vulnerability subjects, high vulnerability subjects had significantly higher skin conduction (P = 0.003,
0.001), amplitude of SMR (P =0.015,0.031) and low B wave (P =0.000, 0.001) before and after treatment,
while had significantly increased high B wave after treatment (P = 0.004). After treatment, all subjects had
significantly reduced BVP (P =0.000), increased skin temperature (P =0.000), increased respiration rate (P =
0.008) and reduced heart rate (P =0.000). Compared with before treatment, high vulnerability subjects had
significantly reduced skin conduction (P =0.001), respiratory amplitude (P =0.032), high a wave (P =0.017)
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and low B wave (P =0.013) after treatment. Compared with before treatment, low vulnerability subjects had
significantly reduced skin conduction (P =0.039), low a wave (P =0.035), high a wave (P =0.031), « wave

(P =0.044) and low B wave (P = 0.015) after treatment. Conclusions

Both physiological and cortical

hyperarousal are presented in people with high stress-related sleep vulnerability in resting state. Music

intervention can improve the hyperarousal of high vulnerability people, especially their physiological

indicators. It can be used as a health management technique to prevent people with high stress-related

sleep vulnerability from developing into chronic insomnia.

[Key words) Sleep initiation and maintenance disorders;

Music therapy; Rehabilitation

This study was supported by Scientific Research Project of China Rehabilitation Research Center

(No. 2015zx-20).

SRR 28 B 2 A A 2 7 R i B0 4 R
WG Z — 2 1/3 AR N 4 R IR E IR Y.
Spielman ' F 1986 4 $& H M F o§r & E
N7 3 & (precipitating
factors) Fll & £f A & (perpetuating factors) [ “3P7 5
2, Ny D R IR Y R LA TR . A S0 B IE
S, R 77 M A 3 S A e X B B A 5 e % 2K IR
FIER Y. 2004 4, Drake 55 AR 4 0T G B8
il S R A IO R B S B I 5 S (FIRST) | PP A 4>
AL T IR R IR B N Y T RE A R 2 4
Il SMUF 9T UE S AR BE RO . 2014 48, @ A7 56
X R R IV SR IR R I 3 3 HR SC R (FIRST-C)
PEATAEIT AL BT . FIRST-C 3R 2 AL 46 9 16
Hy AR 2%, 52 0 R 2 00 25 A Al 5 T
HIE IR 52 52 06 1) T REE o RIS S, LI 2K B B Sk
N HEAE O 8 30 S A M MR B ) (TSTT) 400 %t B I 7%
TR SE K B IR AR FRAR o OC T 2R MR A M 22 WL )
HHORAIESFE 7, A BECAKAA ) -TA R0 o e o 2 2 HIR ) 75
PR, B B e M 5 /D AR R IR U AR O T .
WO 2R B 5 S N 1A i - ' B R (CHPA) Bl A
SE I 25 7 e M B L T R, T iR 9 A - DA R
J 5 FIRST P43 A ¢, 28 A BE 5 0k Jr Sy 18
MR, X RPN S B AT A4 T R B i R
L A 1 ~F T il 0 107 381 O IS B N 1 2k
WE A TR o 2 AR, FRIT IR IZ
T BB BB ST, AR AT LU R B R G OR B
O I HOE Ry, HE AR R T SRR A A ACEE .
Z WIS B, 3 SR ST IR AT DL 2 4 A B I
JE A B A 45 25 5 [, DA TIT s 58 R M O 1, L2 X
T MR T O R R LA SGHIE S o A WF S
UK H Phoenix Concerto I 2 4 52 5t 2 fig & SRR T
FRGE N I O R B TN AR R AT 9, AR X R
JH AR B S5 MG P B ) 52 ), LA A E— 20 SR T R

(predisposing factors)

I 1 T 18 O MR 4L s R AR 4
BB ETE

— i R TR

LAAFRHE (D) F 18 ~60 % . (2)FEEM
A, TG BE AR A OGN R 2R, DG 2% B8 BE AR 0T 48 4K
(PSQD) <743 "o (3) IR 56w 2 J& P9 A iz FH 4 410 48
2y PRSP 2 B R 2 R b B DA A ) g
(9259 o (4) A B 55 28 v [ BR &2 A 55 b o0 b it 1%
P B 18 800 B 22 D3 2 W A UE T A 2 B A
[ EHEERERE .

2. HEBR AR HE (1) BEAE A7 B o A% HC ARG # o
(2) B A WP 0% BP0 #lops 25 Ol sk 0 (3) & JF /> &
PR A (B £ R AE AR o (4) A 3 Z R A% 4o il
JH V7 AR Bl ) R R L (5) AN RE L A BN A2 A
5.

3. — VR SE4E 2016 4F 4-8 J P [E B2 0F
FE A R B B i fd R R A B 33 A,
15 N, P18 A 420 ~53 %, F (2827 +
7.55) B R BERE 12 ~234,FH N (1751 +
2.76) 4F 5 A4 FIRST-C ¥4 R AiAE (17 43) , 43 Ry i
L ISR 5 S (> 17 43, By I ) g 8 e 2k i I
SIEA (< 1757, AE 5 &4 . (1) Byl 16 N, Bk
TN, 9 N AR 22 ~53 B, R (36.31 +
1049) % s Z M H FRE 12 ~ 234, F (1737 +
2.44) 4 () AR I 17 N, B8 AL Lotk A4
%20~41% ,FH K (34.47+8.99) s ZHE Y
12~ 234, F34(17.64 +3.10) . AL =2 i 1 51
(x*=0.036,P=0.849) 1 (1 =-1.093,P=0.282) F
ZHERE(1=0278,P=0.782) ER ¥ LG IT¥ &
S, ¥R .

= WS

13 RITEE SRARUE G (A6 50) [ B fd e R



. 342 - hE AU 2 B 8 2017 45 S 35 17 855 5

Chin J Contemp Neurol Neurosurg, May 2017, Vol. 17, No. 5

i H B A w] W & B9 Phoenix Concerto it A2 9 )2 15t Y
AE T SRIGIT RGL X R G LU IR R R O Ll
Bl A BRAUE A IR BRI AR R B EOR
IRIBYT 2 VD BRA AR o 2 B A RN TS
EWERIGITIR b S R E F AP A
— BB /& 15 min BYIR AR A, 23 0K SR VRS
AR R B IR B TR AR R XU 2 7 Rl 2R A AT AR AL
KA SR AR R IR A R, 2K A RN
S, UEAT SR AR RN | B b AR A 04 38 22 L I 1]
88— 5 5% 3 o SR 2 E I E AL, VT 15 min
AR, AR R N 45 i Phoenix Concerto i A 4 i 15t
BREE SRIG T RGURYE AR YR RS 2 A
SHUCHC . A2 FH AL Z 1R AR )
30 min,

2. MEHR E L PEM (1) PSQI & £ % m R I
FEOBEMH , BV 2148, WAy < 745, B IR R 4F 5 1F
5y =745, RIK.(2)FIRST-C % % : % KA 5 9 18
B BE R H 1~ 453,153, BRI A2 0
PEBISZ W 52 73, B MR 52 107 3805 1 B A8 B S ) 5 3 4
HEE I 2 IO 35 = 17 4 P B2 5200 5 4 0, B B 52 17 93 = 1F
B B FE SR, ST A3 36 43, PE AR e L BORE OGOk iR
oy T 5

3.4 M A8 b R R M I & K Thought
Technology 23 vl A2 7 1) 22 Z: JU Ak B b M D % 48 %
ARG bR o AR T 24 ~ 26 °C TR E 60% ~70%
4 HLJC B R A S0 8l G P HG Al vl 1 B A DLk A
P R RO P o B g T i N IS N
HARIGIT IR b, T &R T H0RTE & W0 1 min, R4
16 bR AL 5 — JBC2E BRE B [ 415 S K 1 A5 4R 08 (BVP)
K W (skin temperature) . B K /5 (skin
conduction) . FF W 4fi 4 (respiration rate) I W R
(respiration amplitude) . /0> % (heart rate) | LA K i HL
We [ S O AR YL B 155 PR bl o T 12 5y
FHE(SMR) R W B i B R B o

4. Gt M ik AR S BE SR T SPSS 17.0
STt R AT AL B S A o T BOBERE DUAH X oA
B (%) 803 (%) KR R XK B . BIES A
T DR LI B+ BR 1 22 (2 £5) RO R AP
SEARAS B ¢ R 5 5 A ST RIS G R R (— iR AR PR AR A
I P, 3B ) B L R R S I TR O 2200, B
A TE 2 4 A R 9ERE DA R A B0RN DY 4343 5T B
[M(Pss, Prs) 13, R 4 W 1) Wilcoxon Bk 5 5 K
5 A2 18] B Wileoxon BEAIAG S . LA P < 0.05 0 22 5+

F 1 WA EIRIT TG M BT 2 — 2R PR A 1 EE
B(x+s)
Table 1.

arousal between 2 groups before and after treatment (x +s)

Comparison of physiological indicators of

Group N  Before treatment  After treatment
BVP
Low vulnerability 17 19.47 +6.34 1575+ 6.09
High vulnerability 16 17.32+6.11 13.15+ 4.79
Skin temperature (°C)
Low vulnerability 17 31.76 £ 1.50 32.54+ 1.33
High vulnerability 16 31.66+1.56 32.38+ 0.98
Respiration rate (times/min)
Low vulnerability 17 14.37+3.17 15.58+ 1.91
High vulnerability 16 13.68+3.13 14.85+ 1.96
Heart rate (times/min)
Low vulnerability 17 70.58 +9.36 69.18 +10.45
High vulnerability 16 74.20 + 8.89 69.28+ 7.58

BVP, blood volume pulse, $if Jii Ik # il %5 #% #& o The same for
Table 2
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Table 2. ANOVA of pretest-posttest measurement design for physiological indicators of arousal in 2 groups
Source of variation SS df MS F value P value|| Source of variation SS df MS  F value P value
BVP Respiration rate
Treatment 92.942 1 92.942  1.483 0.232 Treatment 8.240 1 8.240  0.758 0.391
Time 257.052 1 257.052 39.658 0.000 Time 23.168 1 23.168 8.113 0.008
Treatment X time 0.806 1 0.806 0.124 0.726 Treatment x time 0.006 1 0.006  0.002 0.965
Error between groups 1942.328 31 62.655 Error between groups 336.798 31  10.864
Error within group 200.932 31 6.482 Error within group 88.515 31 2.855
Skin temperature Heart rate
Treatment 0.300 1 0.300 0.091 0.765 Treatment 57.116 1 57.116 0354 0.556
Time 9.295 1 9.295  20.724  0.000 Time 164.548 1 164.548 23.870 0.000
Treatment X time 0.015 1 0.015 0.034  0.856 Treatment X time 51.062 1 51.062 7.407 0.011
Error between groups  102.074 31 3.293 Error between groups 4987.808 31 160.897
Error within group 13.903 31 0.448 Error within group 213.698 31 6.893
R3 PHRZIRE ST IS R L 2 — B 2R SRR AR R L 0 LR M (Pos, Prs) ]
Table 3. Comparison of physiological indicators and brain wave of arousal between 2 groups [M (P2, P7;)]
Before After - Before After ! !
G treatment treatment I veloe 2 veleg | Gy treatment treatment I velee 1 vellne
Skin conduction (wS) High o wave (nV)
Low vulnerability 17 0.45 0.38 -2.069 0.039 Low vulnerability 17 9.35 7.70 -2.154 0.031
(0.28, 0.91) ( 0.29, 0.60) (6.84, 14.27) (4.85, 11.40)
High vulnerability 16 1.34 0.75 -3.363 0.001 High vulnerability 16 10.48 8.48 -2.378 0.017
(0.59, 3.99) ( 0.42, 1.29) (7.65, 14.62) (5.52, 11.19)
Z value -2.972 -3.316 Z value -0.720 -0.684
P value 0.003 0.001 P value 0.471 0.493
Respiration amplitude a wave (V)
Low vulnerability 17 0.04 0.03 -1.151 0.250 Low vulnerability 17 12.23 9.97 -2.012 0.044
(0.03, 0.06) ( 0.02, 0.05) (10.09, 19.70) (7.10, 15.37)
High vulnerability 16 0.05 0.03 -2.148 0.032 High vulnerability 16 14.62 11.83 -1.189 0.234
(0.02, 0.06) ( 0.01, 0.05) (10.89, 19.33) (8.49, 16.96)
Z value -0.201 -0.656 Z value -0.720 -1.008
P value 0.841 0.512 P value 0.471 0.313
d wave (V) SMR (nV)
Low vulnerability 17 12.11 14.85 -0.071 0.943 Low vulnerability 17 5.44 4.82 -0.639 0.522
(9.00, 20.59) ( 9.15, 17.96) (4.54, 6.70) (3.91, 7.15)
High vulnerability 16 11.31 9.94 -0.724 0.469 High vulnerability 16 7.05 7.07 -1.034 0.301
(8.54, 17.84) (10.36, 19.66) (6.32, 10.50) (5.59, 8.54)
Z value -0.216 -1.405 Z value -2.413 -2.161
P value 0.829 0.160 P value 0.015 0.031
6 wave (LV) Low B wave (nV)
Low vulnerability 17 12.21 10.26 -1.657 0.098 Low vulnerability 17 5.81 4.71 -2.438 0.015
(9.67, 13.66) ( 9.18, 12.84) (5.00, 7.15) (3.93, 6.36)
High vulnerability 16 11.06 11.79 -0.672 0.501 High vulnerability 16 9.97 8.64 -2.482 0.013
(9.16, 17.67) ( 9.63, 18.42) (7.64,13.19) (6.41, 9.94)
Z value -0.576 -1.225 Z value -3.494 -3.458
P value 0.564 0.221 P value 0.000 0.001
Low a wave (nV) High B wave (nV)
Low vulnerability 17 9.10 6.33 -2.107 0.035 Low vulnerability 17 8.76 7.37 -1.941 0.052
(6.61, 15.29) ( 5.57, 10.74) ( 6.75, 10.75) (5.75, 10.16)
High vulnerability 16 11.38 8.81 -0.454 0.650 High vulnerability 16 9.56 10.43 -0.775 0.438
(6.63, 14.81) ( 5.98, 12.62) ( 8.93,13.64) (8.57, 14.12)
Z value -0.540 -1.351 Z value -1.765 -2.917
P value 0.589 0.176 P value 0.078 0.004
SMR, sensory-motor rhythm , &3 3 15
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H 3 3z ot BR 2 iA 3R (1 )

HIZIEZ E  prostaglandin E(PGE)
B HIIE  mild cognitive impairment(MCI)
NHITT ML cognitive behavioral treatment(CBT)
H % AT 8hRE T activities of daily living(ADL)
Luria =2 # 8L sl 1F

Luria Three-Step Continuous Movement(LTSCM)
Stroop 1AM % Stroop Color-Word Test(SCWT)
LT EE Socioeconomic Scale(SES)

Halstead-Reitan #1280 B 2% B 25 0 56
Halstead-Reitan Battery(HRB)
Pl ZEAT SRR 25 3
Neurbehavioral Cognitive State Examination(NCSE)
BIR-1ZW 5% Penetration-Aspiration( PA)
AN quality of life(Qol.)
PLBEE KB, visual-evoked potential(VEP)
PR T R 2 I 56
Visual Continuous Performance Test(VCPT)
AL HEER  neuromyelitis optica(NMO)
PR 22 B A3 R B
neuromyelitis optica spectrum disorders(NMOSD)
P LT 2E 2 retinal nerve fiber layer(RNFL)
B field of view(FOV)
BT M Digit Span Test(DST)
KBEHET 4 aquaporin 4(AQP4)

- /)N 1) gL .

RE AR T 0 5 /% sleep-disordered breathing(SDB)
WEE M o i ] B 3 25

International Classification of Sleep Disorders(1CSD)
BHEEPLIR 199 carbohydrate antigen 199(CA199)
RS & L somatosensory-evoked potential(SEP)

36 % fif BT it FREAR D0 9 7 3%
Medical Outcomes Study 36-Item Short-Form Health Survey
(SF-36)

GE— A a AR PR R

Unified Parkinson’s Disease Rating Scale(UPDRS)
a-RfAZE M a-synuclein(a-Syn)
JET RS R R a3 S

Wisconsin Card Sorting Test( WCST)
FIRIEIZEFE  Wechsler Memory Scale( WMS)
AEALGIM G G Vienna Test System(VTS)
TCAEAR LSS Bk ST AR 1

Asymptomatic Carotid Surgery Trial(ACST)
TCAE AR A B 50 Jik o8 A RE AL BIF 5

Asymptomatic Carotid Atherosclerosis Study(ACAS)
YIHIGIT  physical therapy(PT)
ZF4EME  fibrous cap(FC)
AHALPEMBE  Similarity Test(ST)
LUEPERZE  cardioembolism(CE)
fFM L signal-to-noise ratio(SNR)
17 R Z WM Y Behavioral Inattention Test(BIT)



