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ABSTRACT

Objective: This research measured physiological and psychological effects of Vibroacoustic stimulation(VA) to scapular
and sacrum of supine position on the mattress. Background: When vibroacoustic stimulation applies to human body, it has
a positive influence on physiological and psychological effects by stimulating the organs, tissues and cells of whole body.
Method: This experiment was conducted to 10 normal males in two conditions: no stimulation and vibroacoustic stimulation.
No stimulation experiment was executed as a supine position for 30 minutes without any vibrational stimulus, while
vibroacoustic stimulation was transmitted by the vibrational speaker, which uses 40Hz frequency. Subjects had a laser Doppler
flowmeter probe in scapular, sacrum, and also had 8 channel electroencephalogram(EEG) measurement sensor in the scalp.
Blood pressure and skin temperature were measured in two conditions with an underlying posture for 30 minutes. Additionally,
blood flow rate and EEG were measured before and after for two minutes on two conditions. Results: According to the
vibroacoustic stimulation, blood flow rate and skin temperature were increased, while blood pressure was decreased. When
using vibroacoustic stimulation compared to no stimulation, blood flow rate went approximately two times higher, and skin
temperature also higher 3~4 times. Furthermore, the relative alpha power of brain wave was significantly increased when we
applied to vibroacoustic stimulation. Conclusion: This experiment tested the VAT embedded in mattress in two conditions.
According to this experiment, VAT decreases blood pressure, improves not only a physiological effect on blood flow rate as
well as skin temperature, but also psychological functions by increasing relative alpha power. Application: The results of
the publishing trend analysis might help physiological and psychological effects of vibroacoustic stimulation.
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1. Introduction SIth FA=ol gt A Bofe AAXFA=(WBY,
whole body vibration) ¥} v AR Ex}=F(VA, vibroacoustic
stimulation) 8.2 & 4 o”3‘r AR A= A3

2% (vibration) & Ao 2L JIFS 7|x= AF=o (vibration plate) 9o F =2 A zAollA EE]o] 23t 7]
2 7FEe] o5 Zol7] §%t v|Euhe] whHEe] gov), AF Eg v 0w IAAAL Ve el axpAel
H AFAF Fugel &S st QA A48k 2= WhHo |tk (Cardinals, 2003). F2 LEHFE9] A7)
A% 3940 axrt vehdts JdddEe] HauFEHA g g Qe 28, 1A 59 s HHo=® AgH
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o S AREATE AL 457

SEER &%obﬂ%

30~120Hz9] T35 ﬁdi”] 71, &
4w AEE AFeHs ZRAA Pl T2 e A
oA Agatel gela A5 @ ool Al e T

71§18 &gt (Wigram, 1996).

vARIEA=E] gl tisliA 2 - =44, 3, T
9 A T oheFst okl A7t RaEa Qlvk Wigramt
Weekes(1989)+ ¥HAJwlH] (cerebral palsy) $HA}E tf
Ao g vAEATE ALeis W, <5 1% (muscle
tone) & FHAA7E &9 HElow, e F50= 7]35
o] W-AIsE gzfol| A ‘_on]—U% gjjrz-lo 27 uh:]g o7 &
’3& 3153tk Burke®} Thomas(1997) & 7% *X]%E
(TKR, total knee replacement) & ¥ 1325 ooz
AR EATE Agale w HE e (ROM, range
of motion) 7} F7Fst= AFAHE B sG]l th Wigram
(1993)2 AR EA=e] &S e s HHT3,

Jlegho] arpgojel= AF7d7E B3kt Chesky
(1992), Skille¥} Wigram(1989)2 thid #dd, 74
e 9 557 22 55 dslel a7t vk ssix
Cheskyﬂ— Michel(1997)2 & %1% (sedative) 21-&,
TFe T T Ax 9 YUY dE Eole 2kt B
T3GITE ol AT S THAEHE v ATS -
=44 9 A2 AR T)E R oE B A
92 A olgk Aol SHARI aIE AlFehs Ae &

=
% glek,

a8y, AsiAdte] iR HA ] ef 3o AlgA A
g 7R S AR Eof Qlo] Agke] Wk SAJo] At
o] d3FS 7)3 AX7} ok s AdAH|= 189X Ab
9T AHAS WEF AL ALY s} Zkzt 14M wE
3 AN E ARt v AE WE S F-9)9] Az
A EAQS wrl FAFoz A=y A AS 73 9l
Ak

=Ue] A, AREE ’\«474%
1A= *Hoﬂ dist A7

ol 27] dAll Qlo] 1 —r7} A ok Holrk &
o}2 5 (sound therapy) &} &85 o] AME-H= 497}
o ATFFAZE HIREA S 8 AEHA 9 9557 2
57 wolell A-¢-H o”ﬂr gt nAREAEE] A
574 A= vtEA T ZARI, ] AN A=
(scapular) ¥ A& (sacrum) F-9& AEF¢Eo] Sol=o
28] RAl 5 A= A7 }%g L*’Fi}%-ﬂ@ 5T
Slojrt.

wEbA], 2 AFelAE A AdRlE te R 8 AAe
A & 3 B9l AET dE F-9lel A5 (Ty, no
stimulation) 3 F|A|Z-5A=(T,, vibroacoustic stimu—

T mAIREAS] A

3 A o) )

é
1:1

nlo %0

(9 rlo ¥9 o Kl

lation) & 79 W el (A, AR, D) 9P}
QR Ash) el ool TEeI] S REAS] 1A
HAE ek BAlskaA g,

2. Method

2.1 Subjects

vl AREATe] Al mlAe AeE - deld 54 3
k57 915 @l EEAY o]l SIZEKOREAS] 20~
300) BHEADE melste] Al AT A9 B 109
dhew S WaAssich Aol N feARE 47

A7)m ek el et 2k B A%, A%

=~
71E2AQ AlA EAS A5}

BMI(body mass index) &
A}t (Table 1).

Table 1. Basic information of subjects (M * SD)
Age(years) | Weight(kg) BMI(kg/m?)
2330538 | 68.74£8.20 2225+2.46

Height(cm)
175.70£3.71

2.2 Experiment device
2.2.1 Vibroacoustic mattress

Aof AR MjER A nAREAZo] 7FsE SALY
AFORA, Aol == 742 1,000mm, AE 2,000mm, ¥
o] 80mmo]t}. F+F= 2% F+%(double—layer) ¢ HEl2
(upper part) ¥} 354 (lower part) & TJ= At

+= PTC (positive—temperature coefficient) Z#]2]

kA Zgjogldl 3 (PE, polyethylene foam) % |
% (memory foam) &2 TAE ] 31, dHol= o
23} 370} I 9l Aoz FTAL YT}
X}:O] O‘Xﬂ"ﬂ ]‘]b EAE °L°H?‘_7] S8l
A Atk F-2loll RE AuFAE iR
1% ATAE JV‘@X}J /L%}Oﬂ W}E} gEggo=s
A

J=5 AT Z (velcro) #AE sF 59} st

=4
ST
=]
VT
AR

O
0
119
3
X o

2.2.2 Measurement equipment

AR A= gk dEE] EAS Gotry] 8 d4
ﬁ%’— El _4‘:1_9_1:,2_ _2_7(4 } 1, Nﬂx—l EA—]O Olo}iﬂ
#3 EEG (electroencephalogram, WEEG—32, Korea) &
AHgsto] sk Zgaiginh
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Figure 1. Experiment mattress (a) upper and lower part structure
of the mattress (b) layout of vibration speaker

k2 @Al (automatic blood pressure monitor;
easy—x800r, Korea) & AFE-3to] S35t AR =
AolE "golsta oafe] ok AEjellA 5~10%%t S
st 7 LEF AJeks YA Axel Zdso] W S35
Atk

HARE2 dolx =&¥ dF/ALDF, laser doppler
flowmetry; moor VMS—LDF, United Kingdom) & A3}
o] Z33kt} 2che AEE TFH (probe)E T2 ot
59 = 7M=& 5F0] At ¥4 FA sk Azt=e 4
Z}=r (scapular spine) ¥ 2] A5 5 (median sacral
crest) F-2lol 9]7E Fouk4 1 (micropore ™, 3M, USA)
& AR&-ete] F-2sgitt

R A9 Y 5747] (infrared thermograph

imaging system; IRIS—XP Korea) & AFg-3ste] S35
ot Aol Ad 54 1 N WEEE AT
A9 S At FH-E 2 on|X|glete] wE gt
E-r g2oJsta A=y A
E #J3ith(Figure 2).

542 welad & 89l &=+ (monopolar
derivation) W&oz H9E ZA3F o 10/20 A
‘j:? B X9 (international 10/20 system)oll 2J&l &=

do o

=
=1
1=}

5

>
=)
it}
oo
N
F'F
=
o
dz
mlo

FUI'J

< (Fpl, Fp2), ¥4Y(F3, F4), SFH(T3, T4), &
-r?ﬂ(PS P4 S wAZE F4 AFE FES8l 7= A
“L(reference electrode)S Q8% HAL T Hx A=+

(@) (b) ©

Figure 2. Physiological experiment system setup (a) automatic
blood pressure monitor (b) infrared thermography imaging
system (c) laser Doppler flowmetry

(ground electrode) & 9% F& Heol| Fas0 AFgE
A= wo2 Exd JAFHE] tiaa Ao, 1)ite}
o] HEATE Higlalr] A& WA das F& o] &ato
w3 o] E2E Tobd F HA AFel w3k A8 A
= Z(elefix z—401ce, Nlhon Kohden) & #3] #2131
ot R HJA] A= fol A=RE HolgoZH Helmdel
Z DY EEE AX 3T (Figure 3).

M oAn o
o 4n
e

4n
[}
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Back

@ (b)
(a) electroencephalogram (b) 8ch of international 10/20 system

Figure 3. Psychological experiment system setup

2.3 Experiment design

AEAS gAY AR5 Y& FA o= 27
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ZHo] 7153t o g AR, AUeE 23~25T, &
T 30~75% WSI= KA HTE

APz 71EAE s A AR #417] (inbody
520, biospace, Korea) & AFHE3lo] A1, A5, A 2A4
BMDE Z4s3ich g oz Zoljly Agalea 45~
5027t ti71shaA A #4e A-&eS itk 9¥

B gt 7 5~108 B2 F7h2 tlst Adex
of HEA ¥, AEH oz Wekat ART L AF 9]
o SPLET SN MARIEAT] FolAi= #919)
AR 29 99 dolA wZel ARA delw wxn
B AgEo A7 P96 47 RS, AR5 919
EEG A% 83193} /1% 9 44 452 5§ F2 A
sjel Falel] RSl NARAE ARG A=A el
HhEsl L ARE AE Rele] mAAEATe) &
UEE A 2AS WS RE AFFL B 1

Pre test I dependent Post test
variable
) . Blood pressure Blood pressure
Physiological NT1
test Laser Doppler flowmetry o 0;“)9 . Laser Doppler flowmetry
Infrared themography & somin Infrared themography
T,
Psycological  Electoencephalography Vibroacoustic Electoencephalography
40Hz, 30min 5
test (Relative alpha power) (Relative alpha power)
(@

External devices & Subject Measurement system

[- Automatic blood pressure monitor

+ LDF (Laser Doppler flowmetry)
« Infrared thermography imaging system

* EEG (Electroencephalogrhpy)

Experiment mattress system

« Vibroacoustic stimulation

(b)

Figure 4. (a) Experimental protocol
(b) Configuration of experiment

Bx}=2 ZA(Ty, OHz) & AEAZ glo] 3087 78 A+
5 FA8H AolH, mMREAT 24 (T, 40Hz)
ARFATE 3087 Az A 9o d838h= Ao

2 Jsilth(Figure 4).

Rittweger (2003) 20Hz ©]3}2] HF2 &
suksln 50HzE 2kl AEL Z8EoY S
g 4= QloEE 20~50HzAe] 9] ZlEo] 914l kAl

gjste] sttt

Ti3h Too] A% SAE A9 £A2 gstglon, 21 A
@ 223t gl vk Aol VXA ) gl8l s 17
Azl = 29 ZQF =3l o u A=

==
A 71k B BAR AR B

AYhe 7 2 A AT A - FO) AnAY} AADYE

H v h
7153t WstE A8kt
A5Fe g5z B4 AT EY Y (moor instrument,

moorVMS—PC V3.1 for vascular monitor system) o4

A8, HolH e #4 A 549 vlojH e A=

A5 A2 283 34 71 A9 Y (RO], region of

interest) &2 A4} Hy, * < T
Re T AglH Ao X

SCAN) ol|A FA43k3i 1, dloje 9] 4 77> 4% A

shde] o gl 915 g or dsta A ¥

AT Eo]Ql telescan 3.03verS ©] €39 HIolEE 4
3tk 4% dlolElE= 256Hz W& F3<7, 0.5~50Hz
9] tiel 2 (band pass), 16bit ADWH S| oJ& FAFFE o
A= e} Huhs dEN(S, 0~4Hz), AEH 9, 4~8Hz), &
}(a, 8~13Hz), WIEH( B, 13~30Hz), #vH(y, 30~50Hz)
9] 5719 TEo] Y2t o]F dutub= jo] oAl H]t
sk Y o ol E43tE= 54 0] Qlo] o]& Frarsto]
AA| W5t F gutaprh ARk vlER] g E T
It Ayl & Alake o), Qb 22 el ik
delute] 0 9S vsl] Frr e delue] Jgdg A 93t
AA s el ek dututele] vl &S Hi= Zlo] Ynl
R A=

2

oF

-wave power
(8~13Hz)

Relative a-wave power =
theta(6)+alpha(a) +beta(B) +gamma(y) power
(4~50Hz)
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Table 2. Result data of physiological and psychological effects

No stimulation (T,) Vibroacoustic stimulation (T,)

Pre Post P-value Pre Post P-value
Blood pressure Max 114.1+11.2 121.4£13.0 0.005" 123.149.7 113.8+13.1 0.035

(mmHg) Min 69.9+7.0 724462 0.288 75.5+12.2 69.2+7.8 0.286
Blood flow rate Scapular 8.1£5.0 11.8+4.9 0.005" 9.8+5.4 18.0£16.0 0.027"
PU) Sacrum 11.5%3.5 143+4.4 0.001" 10.843.1 152428 0.000"
Body temperature | Scapular 313106 31.9+0.6 0.003" 31.0£0.8 33.0%1.1 0.001"
() Sacrum 314%£12 31.9£0.9 0.034" 31.1£15 33.1£0.8 0.010"
lch 0414+0.148 | 0.363%+0.125 | 0.174 0.260+0.109 |  0.404%0.135 | 0.007"
2ch 0.42410.164 | 0390+0.132 | 0323 0.282+0.116 | 0.405%0.148 | 0.016"
3ch 0467+0.179 | 0.438%0.173 | 0443 0.306+0.104 |  0.455%0.156 | 0.002"
Relative 4¢ch 0.466+0.196 | 0.438+0.180 | 0.399 0.324+0.102 |  0.439+0.146 | 0.003"
rpower 5ch 0.397+0.166 | 0.380%+0.163 | 0399 0.251+0.065 |  0.353%0.123 | 0.005"
6¢ch 0.44410.185 | 0.407+0.192 | 0.040" 0.267+0.064 | 0342%0.112 | 0.043"
7ch 0.589+0.194 | 0.583%+0.171 | 0.756 0467+0.153 |  0.557%0.155 | 0.025"
8ch 0.578+0.231 0.572+0.165 | 0.891 0.483+0.126 |  0.590%0.143 | 0.045"

(*p<0.05)

SPSS 12.0& AH&-&F3iTh

3. Results & Discussion

M AM,L A

| Ooﬂ H];‘(]}_‘A Oﬂé‘koﬂ ‘:H
t—717d (paired r—test) & &
AT B AT FAEE fAdE HAE] et
FrolgES p<0.05% 31, FAAEE f8 d=-&

ZE 29FA7F wisE viER e

A= A, A 9

= id% H9]el A EA}=o]

SFEelM ARt

of thet Az} ke Table 20 ALk 1 A= o] g3}
o] Z4el w AR, ARES] xjo] kS Figure 5, 61 715

B s

3.1 No stimulation case (T,)
3.1.1 Physiological effect
A4 gt 7% v
9 ol F7halatch,
HuPS o3 AfeolE B
7.3mmHg (6.4%) ‘&3l

.

SRS

BT BT A ]3] AL

HJsl ARF- Fho]

, AAEYS FoE ApolE

O] A] SFEAINE AR 1 H]3) 2.5mmHg(3.6%) AF5stsich
2 54 H9 Bl frold AolE Hel Frtet

T

ok AgE F-9lelA AWOﬂ H8] 3.7PU(45.6%) Z7}3t
I, AT FolM= 2.8PU24.0%) S718IAth -2
= 54 9 BFReA ol Aols EO]U% <7}kl
= F8elA 0.6T(2.1%) S7Kkiar, A& FHoMe=

5C1.7%) F7VeF3 v (Figure 5).
A 3027 A= flo] e AAlE fAshs Ao
AAEFo] Q= Aot dF2ns Sk JdTFS
won] S fAIsH, AAEEo] fl A9 9
A &8 w) g8 dite] FHstal RIS a7
1 @xdo] whAysit}, £ *e‘fﬂoﬂ*i A=Y o g
(e}

=N
=

(6]

th Won(2011) ol W=, 2JF-o|x 2-g-3k= F-afel 2
ZAo] ohakS uhA| W &8l o|at gAFEel7t A7 o
23t B9y AHE dasy] 98 249 224 (auto
regulation) 7]l 2|8t -85 (reactive hyperemia) &
o] AFTL Sk}t olef gt RESEES FHAQl Y
(ischemia) ol 9]l 212] tjrlrel (metabolic disorder) 7¢
TS W AEHor 7S IF/AF|7] A AyAQl
ditolr, Wh-eEd et HH AR o B "3FE
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No stimulation(T,)
mmHg
Vibroacoustic stimulation(T,)

10

-6.3]
-9.3]
-10
Max Min
(a)
No stimulation(T;)
PU
10 Vibroacoustic stimulation(T,)
[82]
2244
5
1,68 4.4
37 :
2.8
0
Scapular Sacrum
© No stimulation(T)
25 Vibroacoustic stimulation(T,)
2 — —
2 2
15
3.3 44l
1
0.5 O.g
’E
0
Scapular Sacrum
(c)

Figure 5. Physiological effects of difference value between
the pre-test and post-test (a) blood pressure (b) blood flow
rate (c) skin temperature

FESE 02 deidl ek B AT 3087 72 2
A7k 57 99l kg AR
AT ROl MFY AYS Ao
Z7he o et
P AR Q8] B F9le) AR Ane
b e
= 3]

= AAlE

O R
Wepd, B A Ao Sk A Ao g
Bewo] ol ohd BelA gltow Qg wgEds)

s)elel A W Aol o3 Yoz wewh
3.1.2 Psychological effect

A Ay gl k2 f28k 2ol Holx] kgt
ou SHE BE AdolA AP sl ARl A4Sk
AP g miebe] o} vlwste] AR Ao datale] o] fhAE
APAESA Abee vle] AgjA oz o)ehE AL} o E X &
st s YERATH(Figure 6).

Pre-test Post-test Value

OHz, 30min

T2
Vibroacoustic
40Hz, 30min

Figure 6. Brain map of relative a-power

3.2 Vibroacoustic stimulation case(T,)
3.2.1 Physiological effect

e, ke Al e AL gto] Fastli, ¥
¥y v e Abde) nlE] AR gro] =718tk

HAwEke fols 2ol 2 Holr Aol ula A Fto]
9.3mmHg (7.6%) ZA8+9 1, HAAILL 93 o] =
Ho x| QI Wt Abdel| nlsl 6.3mmHg(8.3%) #Aat3ith

RFE 5 H9) AN Fd HolF Hold S5
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Ak A= F-olelA AR 1 Hl&l] A9 gho] 8.2PU
(83.6% 7}o}°t A F9elM= 4.4PUMAL. 6%) &
7¥akeith IR EE 54 1 oA frelet alelE
0113% 57}*8?“4 Az FHollA 2.0T(6.5%) %ﬁo}
AT F-YoME 2.0C(6.6%) 58FF Tt Figure 5).
AR EATS FAe vls dasbge] av, 5%
WA 9 R0 FIE} 2u) o] A SAE S olL
IR AR = *Mﬂ EAdel adoz Agata as
gkt A‘ji = dRF] IS e vAREA=

24 7}7il~r S/HES R
7b #h& HERT lAt o] obrg] FoAE T2
T YARE o b o o) A okl A9

= dagdtel dAgth(Park, 2001).
3.2.2 Psychological effect

AP, Addaatd] e S99 B e
98k ol HolW =715t Table 2). &
(7,8ch) &+ 78 (3,4ch) F-2eollA =A S ==, ©]
F95 dutart 2 8433 e FE vAREATo]l
. 3} 2 o]gte] YA REEES g HoR -&‘%%E}.

gus

fd ol A

X
=]
=

o -l
Fﬁ

WelH By AR Bel vAAEAT] Do $A
P Ag B Y YA ow @wio] Dol
dRaol Z7hW Pl Lol gli= ML) $Eo]

5 % Q18 Wedge] FAhEWA @A Tlsel oAl

AR s
wol 55 %‘rﬁ}, A7 olke] maprt itk mEbA, vAlRlE
2 oolghe] BIE + JlO0% Hojnj, 11 4
o st ARl vlsl o A @4ds | Ao o
e,

3.3 Comparison of no stimulation and vibroacoustic
stimulation

Ti8 B3 F/HR0L ool e 2ad 2 vl
Fol mol MAIEAT] WS F2ANE 4TS
Ao FAErh Lee(2009) o W= @ F2 el 71

o Eagor 2UsEd, 1 F H A% hSshe
7N1AL AEAAAES £ AlAHkAo|T] x}E/\]ﬁﬁ]gq w7k

E
3
2.

RS 1 e FAS BEe FEAY z
FIE A s, RRAAFS olg FHE fAste]
AP FPAYIT P UFRE BHS Bl 53, o]
AT YRGS BAE A A e

) s el Aol

4. Conclusion
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Wigram (1996) = U]/‘ﬂ A5 A=l &=
& AAA ok st ARFS A 55 - ol¢k
JFE W, WLEE IRPe] GFL Wik B A
oM MAREATOR ALE Fefo] gadtn dRFe] F
e S B9 B8] 939 28 ¢ ¢ A, a2 3
o sk e A

EIR EARTAE= *‘Wd OJéi, 2EYZX a9 B2 oJ¢hE
s} slokar sgick Sstaks Aolgks AeelA 213 olgt
/\LEHL]— Ng]x% o= L;g ] liljl—}\gfg = 7

AREAZO 2 Arjatsiatg] glo] Z7hs 2 Fa A

How olghln HE 2 o 5 vk

B ATANRE Fa nAAEAT] ThsE wEel s

AL P el Sl A ol g dhre o
S

S8 ol L o)A AEdAS AL PIAT B
TR BET F UE JoE oqm
Jelu B AT 40Hz) Y Foisee) nlAREAT

ol Sk 1ol ed 54 % B 0%, S 99 v
AL A IR SYolzkn w1 oo
AA) A A PE rom AAselsle] mE Qi
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Sogel thet ATE AN AP urk A At A >
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