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Abstract

A randomized controlled trial was conducted to assess the change of
blood pressure and heart rate variability in subjects listening to Bandari
soft music (music therapy group) for 15 minutes or inhaling vapour
containing 200 pL of bergamot essential oil (aromatherapy group) for 15
minutes. A total of 114 undergraduate students (14 males and 100 females,
average age of 20.3 £1.5 years) were randomly allocated to four study
groups. Participants in the control group were asked to sit still during the
experiment. Participants in the three experimental groups were provided
with music therapy, aromatherapy, or mixed music therapy with
aromatherapy.

Results from paired t-tests showed that physiological -effects
including systolic blood pressure (SBP), diastolic blood pressure (DBP)
and mean heart rate (MHR) were significantly decreased within each of
the four groups (p<0.05). The Standard Deviation of Normal to Normal
Intervals (SDNN), Total power (TP) and High Frequency power (HF)
were significantly increased within all four study groups (p<0.05). The
normalized Low Frequency (nLF) and LF/HF ratio were significantly

decreased within the three experimental groups while normalized High
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Frequency (nHF) significantly increased within the three experimental
groups (p<0.05).

Changes between the four study groups were analyzed using Analysis
of Covariance (ANCOVA) with Sidak post hoc tests. Results showed that
nLF, nHF, and LF/HF ratio were significantly different between the music
therapy group and the control group (p<0.01). The blood pressure and
measures of heart rate variability were not significantly different between
the three experimental groups (p>0.05). Standardized percentage changes
were analyzed with Analysis of Variance (ANOVA) using Sidak post hoc
tests. Significant differences (p<0.01) in nLF, nHF, and LF/HF ratio were
found between the control group and the music therapy group.

In conclusion, sitting still, music therapy, aromatherapy, and mixed
music therapy with aromatherapy were found to be effective in reducing
blood pressure, heart rate, and promoting SDNN, TP, and nHF. In
addition, music therapy, aromatherapy, and mixed music therapy with
aromatherapy were found to reduce the sympathetic nervous system
activity while elevate the parasympathetic nervous system activity which
can lead to a physiological relaxation effect. Results from both ANCOVA

and standardized percentage changes showed that music therapy was

vii



more effective than the control in leading to a physiological relaxation as
indicated by a decrease in the sympathetic nervous system activity and an
increase in the parasympathetic nervous system activity. However, no
synergistic effect on the autonomic nervous system was observed in the
mixed music therapy with aromatherapy group. The findings described in
this study can be served as a reference for studies of music therapy and

aromatherapy in the future.

Keywords: music therapy, aromatherapy, Heart rate variability (HRV),

Autonomic nervous system (ANS).
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ey & dic o
(2) ™#g # 5 (Low Frequency power, LF) @ # B~2_#7 & % 0.04-0.15Hz
g MR ¥ RS R R R AR GRS
LRAGER A SR FR R
(3) % #f# F (High Frequency power, HF ) # B2 _#f ¥ % 0.15-0.4
Hz > g @ M Flehe ¥ cpt B g R dic 4 Bl EA 557
tendg ik o
(4) 1& Mg 7 F (Very Low Frequency power, VLF) : £ B~#7 & % 0.003
-0.04Hz » dpf& MAF o B end o BRI g R i o
(5) # i MAE 7 5ot (normalized LF, nLF) » 4 MO8 74 /(3874 5 -

B MAE F F)*¥100 0 R R A B malﬁﬁ‘ °
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(6) ¥ it F #4f#* 5 v (normalized HF, nHF) » 35 & #7 %% 3¢ /(3474 5 -
T 5)*100 > & Bl g A SR gtk
(7) LF/HF & £ S g 50t o 5 2 g/ 2 g A 5T firedp ik
MR RA SRtk e
¥ B FMHF)S & R Mg FLF)% 3@ p A4 &k
AP PIRRERIRAMGEBF O E T RIS IO g
X BAEH FantF(MBH ~FL L B A 42520005 European Society
of Cardiology and North American Society of Pacing and

Electrophysiology, 1996) -

224 X R R 2 RHEFY
CHEEEF ELHRS F T AR RH S

FeRM o RFF gL AMBH ~Fvr L~ H B4 2000)

=

>

ERecFRR2IFE NP F 3 LM ERH - ©
FRAEDLFRETHFIARMN > 27 2R SR EF L RARH
sed B (B % 0 B RE B FR 2 2006) -

ENRA L e R FRRE D DY R MAEH F(MLF)F 2 > F
RUFHEH#FOHF) T % > Br &R T IR S2E
(Maunder et al., 2006) °

£ BHRVR & > g ¥ £ #6040 > HRVIEBT % o L 4 &
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A AR GREE A SPIp AN GRS S A
R B(MFEYL ~f kA > 3 K - LR 0 2004) o

s

FRFOLFXARE AP RLEFSH AN T

R HF = A 4p 4

fé’:\'.;;'__%

o AF T2 0 1998) o

%g’(r'"w:i‘ f;z_@_ l‘z':",uﬁ_,) ﬁj\ﬁgﬁ\éf* C TN

k!
o

L TR
AR BT FE RGN B ARS BT R

# (De Sousa, 2005) & ¢ &7 7 ¥ R E &

PR o f EE R Pl 0 § A DR R R E o (

B3~ Bukds > 1999) o
E 4§ Sk R L AR (e

=
v

% 7=

’qﬁ,/‘nf

-

L
‘**fr'i}g\; A & FK;}B v ER

BOBEARSDEE > RPN ERE A DR (FRIRE

EA

SEN R FEIEE FE)

™ I E R

2005) -
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-

&

i

‘QJ ~ r,u %_‘% _/5:-%3 J ) iE,i:»:Fl:J‘z #:}’ ﬁ';:]‘%\gjﬁ ~ /m/|,$'u h ’?‘ El m

4
b

SRR R T HEE EES SR H R LR SLE F AT

3D el AR (E R SR Ao s SET]P 5 2004) -

SHBAAPEELEE AR % L Bab R &

B EET R RE S HEER 30 ] g R LE S o E
e i daumsfrEEs EAL BBART F £ B EEid

R B g

& fjfcﬂia“ TR EARKREL Y > A EH A TEPL O A2KRT

28 AT E 5 1999) -

B & A TOpFFE - T RS @RS g
B aEs c R FA TN ARERE SER - A8 @
sé‘-u:gﬁf&Eé’ﬁ R o M ik B P& R o e s 4 o s

TF A R MA S EFEHBHEL 222 5 1999) -



-

e AR kTR i F A i % G B
e e R A N o i R e U B
Lo AR R FRFAL R L R A ok P TR
frede ik o 5= ﬁﬂ‘%TTa‘r —4es A - BRAEod B

b B 5 HR (LR 0 1997) -

)

Y Y PR RN TR R S ST R R JUS N

§

AR A R - E R RS 0 A HREF FR et R0
TR B 4 A (F 25K 2005) 0 T A E B AME SPHE S MR
NePEBE RERBEL BT T HREBI XA SBRE LA KL B R
i F e gE(ER A7 0 2002) o

FEpED AT L TREE BT akE - TH#E
B R E A Apded R BRI F TR 3 B R R
hé & > FFHBR BRI PR L > 2d L FEfeF S efimen 4

Bot ydhg Ric K R AdpdEd 5 RIFmEFOE L&D p AR RGP o

B L

7

Wit B PRDLR A E DL T EFE B

\\\?{r
k2

B i B R 2 g % (R 1994)
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Rk ¥ cho T od GRS RBEF AR 2 B E 2 L E ok

RIS T SR S F PR

B KARENFEET A RAN R BEF R (AR
2003) -

R ®7 UE p-oplate X BE GOSN F B OM
(Stefano, Zhu, Cadet, Salamon & Mantione, 2004) - p-opiate 4% % % 3
feo AR EE S P eh7R & (opiate)ik & M 4v 0 @ w F ¥ 78 7 & (opiate)
¢ 12— 3 {* § ¢ z(Cadet, Mantione, Bilfinger & Stefano, 2001;
Stefano, Goumon, Bilfinger, Welters & Cadet, 2000) - — ¥ it § 5§ 3 »
GRS RO - SRR LR ) RS i RSt RO i S S ¢

Flo BT OE S o R R S BB enp ek B F 4% 4 (Salamon,

Kim, Beaulieu & Stefano, 2003 )

2.3.54 Bof ik TRk GWT T 2%
YR AFRRAPE O RERFERE SR SR ERG o
EFFART e AR BB E T T et EL Y B E

1% 4 T LR A RS 0 i A B (P A 0 2003) 0 1
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Bdh %5 g0 T g B R R PR 23 0 2005) ¢

=i
s
\_\_@:
Y
b
ﬂ_\\
i
=
gz
ST
5
o
iy
i3
N
b
>a
T3
e
\'\”\l‘
\qu\
iy
17,
ol
)
o

Bt ] PRI EH R RS Y R

# T g blhed

ol

F (A ~ gk 2 P E 2005 & 23k 0 2005) o

TRk P F ST R 0 BNRE Sendi e DlAe  BNELp ¢ E Eh
FTECVRELR vLREAVERIBE L BRTHRIEEFELS
(Salamon, Bernstein, Kim, Kim & Stefano, 2003) - B F & L £+ &£ 5 4

fe Il TR E R IER 4 G »2(Smith & Joyce, 2004) 0 5 b B F A

A

BaROHE LR LE R MR E R FER AT D FIRE

(Harikumar, et al., 2006) « & & w0 {5 » &< F goehg 27 ¢ A0 73
< , 2, - . . 25 _‘:\, L L 1 _‘.‘\, > B 2 e E =S 15
RoBELE-pRFF-FHFIALT R FHE TRLP  F g

o

il] %, IR 1Y /_é:, L _E'/.Eéa‘lﬁ }‘"l:%

P

-

#A A A & eniE P (Urakawa &

b

+
Yokoyama, 2005) °

BB SR o RBE IR e 0T o G RE S P
TR RS EHE ) N RRE A AT AN RPE R E
e FIPL R F BB T UM A RERRE RV EdFR el
SRR EEEY R RN 1 1CS AcAL S SRR RS
B 2005) 0 F BN RR R A RALR R f o oo R E (3R

BEES LR HHFF 0 2002) -
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FECFEFEFLA B CUMERE B LY RN p R E
B f’ﬁi"f% B AR EH A BT T LR LB T
v A EHA RO ERRE FHIGE A F Y E0T 75 BF
BB B P PR (P % 4 2005) ¢

PMEGE BT R IENTS R R S R D el o B e § T M
BR s e s pE e iE R 4 e 18 R X (Tkonomidou, Rehnstrom & Naesh,
2004+ % e g 5 b i B Bk R F el B B R £ (Lee,
Chung, Chan, & Chan, 2005)% "% 4 p §8§% ‘m?e # & ﬁﬁ 2R
i &g % k% R (Cassileth, Vickers & Magill, 2003) -

FRanlTE:  PPIRF BV BRBAFEOF ERELP
oS zaqg#o gy BEA s efu s g S phg A
PadRY X AR B &2 LF/HF a0t @4 » IR H 528
Ml AR RMRSENRE B B 0P i % (Bernardi, Porta &
Sleight, 2006) °

S F BB PEG SRR AT RIS F B ERRS

#5951 % 3 ok (alpha wave)ir £ o @ R B R A Fanddic

nHF ~ SDNN&r ojd = & Ap B 5 & & 2 g 4¢ 5% #nlF ~ LF/HF 2 a
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ASp AR ARG ERT T BRSPS HSRIAR
(FRE A% 45 2005) c ik ¥ o FPE iR PP Azcnk 2 T E A
o i i i Bl 2o 4519 T (Fox » 2002/2002) -

BT Rl B R G #2040 4550 B R B R G204
& 0 FRF L AR A % #7 7 ¥ (high frequency power)(White, 1999) -

FE T HHF B ouhipR Y Far § B4 R s g B
FA & ZPPERABADEETY VM - L& ZhE Bgd I
B S EEFH A HRRARA SRR RS ZRE A RT

CRECHR T CRELR CFERR CRABIEN SEME

bill B s & X8+ pLF &

24 =4 Kk
DA1E A Rk i it

BX R  VURAAEEL Lo Edipp 20 Az E
BoBE AR F R T F R R E e A Y B i 5
GRS AR B E AR PG RRES G R

+

Befct AL PO RA FREFRBACE A2 F P o A AL LRI

—

\

R ok g P 4R R AR R TR R4 AR

(Davis® 1998/2000) > @ = % % ;# (Aromatherapy) & i &3 B £_#%1937
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#£d - 7 Witk 548 fRené-Maurice Gattefossé* 4] o # 4 IR

4

I FERSE R il iRk (R TR R L N R O S g
A F o A B BT F R 0 R AR TN 4 ik bk

RZAER | K &+ (Wildwood > 1996/2004) -

24218 4 i
PR FXREE* 2 H L pe 23 0me - FEfEy B
PRLRRLRASL G EFENT AL URFURLT cBE SR
AFARE S RN aRE Y o B RT ARERET §F
(Braunschweig ~ & i+ % » 2003)
L RLE AR B REE i SRR S R E el A S
S s ey PO FOAGRAER AT S CE iR TR
FoPE2EAFEAZ IR oA ol T ERH AL
fesd B eenpe s of et L&~ TR Bf‘fgri" Itk 7 R(4
£ 2003) e
M P e B A S S gd Jesor e A S T g B T
PadRenf 4 % Ki(limbic system) > iF % % SL¥ eh 7 - 48 (amygdale) g2
B F & 0 & 5 1 (hippocampus) P ¥ 1R4R el o A f R B IEiE AR

PO EFEERFR R AAE O L FA G2 wHIED G L UE
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I S BUETONE R Y SRS O N NI NS S
BB s o ¥ ArA @B 2 A FenT e pho RIS A8 5k i

EON Ak BLeRTE R (7 F > 2005) e

2AZF B EE Y BT

W Tod - BRI’ AR | - Ll FRT > ad et
R EE TR A REFIEE RS RIRHA A Gk S
ik e ¥ - 7S TS B g AR B S Es

AT TR e s B o R RE(R A4 > 1999) -
p = F

2440 4

B A EME R AR AR AR IR R7 A M
E S AERE O MBS FERH S A2 B AR FIREDE LA
Fowd Faied AF o B o BAHE PR R
* (Braunschweig~ /& i+ % »2003)c i & it § =& (> 5 3% % » 4 a-pinene
B-pinene » myrcene ~ limonene ~ y-terpinene ~ B-caryophyllene ~ linalool -
citral ~ linalyl acetate - citronellyl acetate ~ geranyl acetate ~ bergamottin -
bergapten -~ citropten & 3 £ = {»(Subra & Vega, 1997; Statti, et al.,

2004) - # ¢ L 4 (linalool ) & 7 #opF»c % » £ H A% L.

E

monocytogenes ~ Staph. aureus ~ B. cereus # & 7 < BB L4 H F ok
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(Fisher & Phillips, 2006) ; 7 4 ¢ fig (linalyl acetate) P ¥ i5:E- %

§ s VT it d > DL g T rearc ootk (Koto, et al,
2006) ; » %] % 7 bergapten (5-methoxypsoralen, 5-MOP) = i» » # £ 4
b L 3 kAR & (photosensitivity) > § A F B ff W £ ok £ B
Bk HA K ¢ Wm2 I FAF2 aliT* (Clark & Wilkinson, 1998;
Kaddu, Kerl & Wolf, 2001) > & #1271 f3> & L 0 REF L & £
JAA R e v HB T UELAR L FAFLR T » I - A%
DA ko WA Y - G AR & 4 (flavonoids) & 7 4 F
fLiEr > A&+ st B 2 (Etienne, Pham. Duc, Simonet & Derbesy,

2000; Nogata, et al.,2006 ) °

2355 F FiE RS TR Y 9T
BAKAIR S FOEE B LM Gk sk 8 (Sacki&
Shiohara, 2001) o &/ B * © & & X ~ A -KAF~ & £ 45 3 s »
7 EML B IR B g LY 07 4 (cortisol)
JE B (Hwang, 2006) ° & & ¥ fF b 2. X A iz > A FHF RG> 7 1Y
#2F R B AR F(nHF) > "% € % 48 74 F 4 (LF/HF) » » ,T&L%!j{t—ﬂ
Bl 2 B A & E a9 % (Duan, 2007) o

FE LR e B R L iR R ek TR L R

‘;\\}
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Q}I?kji%f;’ ‘Flﬂmg\'lf--/uébﬁq’,};ﬂ;ii
SRR A - BAHMERL T AR R R

LR -
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AT FR W {8 P20 F %K 3 (Pre test-Post test experimental design)
e s L phzz p BR-QRSA CHRVH (S X B 2 v e 0 P2 %

£ oI HAFTRL, P P eEf R R ileiFd e

//é"ég i i*ﬂ‘}%,ﬁ“}?g;b;)\lSlu\ﬁ,—%gi:‘

pod
N+
W
B
#
i >N
%\%
N+
&
});’Q
5

s e d Iyl G 1504 -5 2 F oS B2 T
A 4&HRV > v i B ~ QRS/A 2 HRVZ 0 14 £ B (Bl1.1) o
FloFRRELFREBEOPED G L RET 2 T T

AVETRESE AT EF I AL = 8130~¢ = 121307 -

32 ARG R BT
3.2.1 & F %t %

AFETHEHRZERNs FAF2 S FNG4 5 ERIEE
(1) &2 %> 18 B ~25 f2 ¥ o

(2) /E»P / A -;E' F'QI\_"F Fm;ﬁ °
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ok
E:0y
fi
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e
Tk
0}

4
N

G)pied $RE 6 BT AR ez L% BREREL B LR

3
p—
=l
fm\y
3
»
%
S
gt
o+
{w
)‘

 EREE R EERERRFLE (- )
(B)FIZ Ve F BB AT R RIZ <~ TEPPREEE - LR E F 2%
¢ FELWApARBZ B PV UREFEBIRESFERY

30¢ﬁﬁo

322 g Bt

N
S

AP RSB FP R OEFEEFE LT 0 6 2
e EPN BRI AN 24C > &R EA R T ERYE T L
B P TR A S8 lux 0 R BEE AT ARG 130 R B

Rengrig S b oo - PRI - A s IRF AL R LP
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(1) < F R 47k ¢ Daily Care CMH3.0 3] » 5 %% -

-

(2) = % B #&pE 5  MEDITRACE™ 200> + #4].< 7 Bl % 4&pE 5
13/16” *15/16” » % BH -

(3) DVD #:7:4% © Toshiba SD-2109A 4] » p & %] -

(4) ¥~ % : Audio-technica® AT-HA20 3] » p »~ % -

(5) 2 4% : Sennheiser HD515 4] - 4t B @ -

(6) 5 #% : Bandari 2. P £ ;3 A (Sunny Bay)& & - £ & 8 ¥ % {7
(ISSN JCD 02030)7?“7 xEl ’FT k-8 E&F'&—‘;{ 54 ks

- F Luna A % 24f%c% o 1 F &84 ¥ Lg e % o

(1) Childhood Memory » 78 3/~ o

(2) Irish Lullaby > 80 4a /4 o

(3) Whistle Of The Wind » 72 44 /4" -

(4) Tara > 66 3p/4 o

(5) Luna > 78 3a/4 -

(7) & % &-4p~ 47 548 : Muse Book & 4p B 3t 48 > :# * s<(AMuseTec;

2003) «

(8) &% :*(Sound level meter)YFE » YF-20 4] » 45 4-5% » 58 %
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(9) P& A& :+(Light meter) TENMARS > TM-204 4] » #ci= % > 584 -

4

(10) # = #4 4% 4 (Citrus bergamia) : % - i* T RALM > 5 L2 2(5

Yo RAR R E LA FEBE 200ul 2 @ £ o b~ Bk

(11)42 % A =T % % : SHIMED 028809 %] » 44 -
(12) 7_# % : Genex pipette 200 uL » & R -
(13)s A3+ : NISSEIDS-157 %] » p A4 -

(14)%8 € 2+ : TANITA ULT-2204 4] » p + %] o

34 F3H%

ﬁ’

FPEFIHRZERHEL 3 A S AT HRL A ENTE K
PR BT H A ARRERT A RIBEFA BL O ERRR
HFREE s ) FEIP L P B-ensk > LT E fieihiew) o
LR EELRENF EFEF NS AR RN BRI EE T R e

BEEWE LB 28 AWIB0RANE R hEERT 0 4
RES~104 48> LB(TF S o F kB2 LRITH] A58 luxi& {7 o

S5~104 4k 4L EH Rz B2 2754 8HRVEE < 7 B
THRRE R RE L S R F 36204 ke i@ #HRV o £ ik B0 f

T B E R R AT A5 A e Bldhe o B R L1504 3



Bz SEDVDRABEF B HIPBLEIH > 5 2454
280~904 b > ' BRI EL G HISH 4 T A R2 LAy RIRYT
B TR R~ B A 200uL & 15mL%A K o 2105~
bumz Soflch F 0 BB p RS REEL R A RIEE R B
IR DT AREISA B o RFAFRTFHF R OB A
S FEE R 604 O ,;ﬁfd Rt E s F £2 R BH W i
AFATHRAG SRR 2 LET AR LIRS BFEFEAA LY
FobvE 15~ 4
15~ 4ag ks dis > Bpl- ZHRVSA 4 > 2 B 15 ehm B o

KR FEBR RS I LS RS o

35 ‘g“\ WA

# SPSS 10.0 for Windows % X #t§8:8 7 T LA 47 o

o iR BT DA T R SR 2 & #(age) ~ M £ (weight) ¥ % (height)
+ L8 F £ 4 #(Body Mass Index, BMI)z T 358 45 % £ (Mean +
Standard Deviation, Mean + SD ) »

&3P~ p R ¥ d(nature log, In) © F]F e IR R S8 ¢ F A
7 (Total power, TP) ~ i 4#f 7 5 (Low Frequency power, LF) ~ & #f #

(High Frequency power, HF)= # & 5% ja & ff > e bbb stw F 3

32



BB RA¥d(n)  FEFLT 2N @ v]&:.%f’ﬁ@(Systolic
Blood Pressure, SBP) ~ 4% 35k & (Diastolic Blood Pressure, DBP) ~ # 4 4&
T 350 B fie(Mean Heart Rate, MHR) ~ QRS /A (QRS)~ &+ % & £ v
Hp & & X (Standard Deviation of all Normal to Normal intervals,
SDNN) ~ # % 44 #% & (normalized Low Frequency, nLF) ~ ¥ 31" § #f
# & (normalized High Frequency, nHF)% < % #f # 3 (LF/HF)R| & %
A A 1 0 FA g dE o

S At 2 (paired ttest) T M A Lt B s T AR

N

FENF B EE TR E e & 22N SBPDBP- MHR ~ QRS -
SDNN ~ In TP ~ InLF ~ In HF ~ nLF ~ nHF ~ LF/HF % $& T $oic+{E & £
KEPE<0055 27 HFHIILA -
£ %P BcH % F ~ 17 (Analysis of Covariance, ANCOVA)% Sidak
Lo v e® SBP-DBP-MHR QRS-SDNN-InTP-InLF -
In HF ~ nLF ~ nHF - LF/HF £ & o

2 A (Y)=(14 ip]-%0 jp])*100/%% ;] » +* #SBP ~ DBP » MHR ~ QRS -

SDNN ~ In TP ~ InLF ~ In HF ~ nLF ~ nHF ~ LF/HF# &2 F & ' sc g

A B o g B i ¥ & ~ +7(Analysis of Variance, ANOVA) » % Sidak
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S
s
it
ot X
i

3

AT REAANGHB BAE L - LR A B E
e 23 f’%ﬁ??@_:}ﬁﬁ{&ﬁ s - ~vFdele o B QRS A
HRV 7 {4 Z B b i = ~ 2 %2 e p & B ~ QRS j4 ~ HRV # {4
ZB e IR K EeEp 2 B QRS AL ~HRV 70 {6 £ B vt i ;

SRR L HE A e &R QRS &~ HRV % 18 £ Bt

;5 s B LR CQRSA ~HRV 2o £ Bt i o

41 P EH R ER S WE S P F PR R TR
AFPIH e EAFAFNFL - FTH L1420 T
144 (12%) » = 12100 * (88%) » T 32 & (age) & 20.3+1.5% « 4 & o &
21064 5 F A4 (15%) 0 & 1224 (85%) » T ko 4 5 20315/ » T
3988 £ (weight) 5 59.0+£12.2kg » T 35 % 3 (height) 5 163.3+7.1cm » T 5
£ %8 § £ 45 #i(Body Mass Index, BMI) % 22.1+3.8kg/ m® o 5 # i &
£3430% 0 F 4244 (13%) > * 12264 (87%) » T 354 # 5 20.1£1.5% >
T3af € 5 58.0£11.8kg > T35E F 5 162.6£6.9cm > L =8 §f ?’T‘E_#ﬂ
Bo i 22.143.8kg/m? o ¥ & ik mE 2H28 4 0§ 34 (11%) > & 254
(89%) » T 3o #4 % 20.4+1.6/& » T IR £ % 59.6£10.3kg > T30E B %

163.4+7.3cm » T 300 48 8 458 5 22343 1kg/m? o 5 £ % & B ¥ 5
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R ik 2304 5§ 34 (10%)0 1427 4 (90%) L 39 & 5 20.4+1.4

‘:eﬂ'v

B 559.6£103kg » T2 E 3 L 162.548.1cm » T 32 fgFF

£ 445 22.745.0kg/ m? ¢
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LAl FLHEES  ME S L ST ERETEA

Table 4.1 Participants’ characteristics of four groups (N=114)

Items (n=26) (n=30) (n=28) (n=30)
Sex
Men 4(15%) 4(13%) 3(11%) 3(10%)
Women 22(85%) 26(87%) 25(89%) 27(90%)
Age(years) 203+£1.5 20.1+1.5 204+16 204+14

Weight (kg)  59.0+12.2 580+11.8 59.6+10.3 60.2+15.5
Height (cm) 163.3+7.1 162669 163.4+73 162.5+8.1

BMI(kg/m*)  22.1+3.8 21.9+£3.8 22.3+3.1 22.7£5.0

Values are mean£SD for age, weight, height and BMI.

BMI, body mass index
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42 #FL e 5w B~ QRS;A - HRVE {4 £ B v iz
242 oo 2 B LB RESET D PRISBPT

11349mmHg » {4 #ISBP-L 45 % 106+10mmHg > piE< 0.01 » &7 < 55/R
TE o B4 RFM MR & o 9 RDBPT 5 5 70+7mmHg » {5 j2]DBP
T 35% 65£7TmmHg > pE<0.01 » 3 r &F5R BT > B3 BEF P AR
% o mPIMHRT ¥ % 7348 /4 » {4 |MHR-T 2 5 6847 /4 > piE<
0.01 » Bf7n& Adboptdic™ % » B4 BFMHIAIE K - 5 RQRSHK T
25 78+11ms » {8 RIQRS# T 35 5 78+11ms » piE % 0.327 » & 7+ QRS
A2 T ENFRLA R &Ko BISDNNI 15 5 44414 ms {4 jB|SDNN
T3a% 53116 ms > pie<0.01 » 7 SDNNF =2 » E R E M 523 % o
71 3]In TP 5 5 6.69+0.69 In ms” > 74 jB|In TPL 5 % 7.09£0.60 In ms” >
pE< 0.01 > 3g5F1In TP+ = » BB E P 52t 3 % - % p|ln LFL 5%
5.2440.67 In ms® > 4 p/ln LF-T 35 % 5.7340.59 Inms® > pi.< 0.01 » &f 77
In LF+ 2 2 B3 % 4 5231 R % o % p|ln HF T 35 % 5.53+1.04 In ms® > #
#lln HF T $5 % 5.9340.99 In ms® » pi&<0.01 > &7 In HF } 2 & sg % |4
33 % o wBnLF T 35 5 434150, > 5 RInLF T 5 5 45£17n.u. 0 p
50198 B rnlFz e % » R FPu4 % - wpnHFZ 5%

57£15n.u. > {$BInHF L 32 5 55+17n.u. > Pig 5 0.198 » % 7 nHF 2 2 %

EHFH AR A o 9 R|ILF/HFT 3535 0.9440.76 » 15 RILF/HF ¥ 35 5
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1.13£1.14 > pi& 5 0.056 » k57 LF/HF 2 :c $ m B F P 32t 1 & o

¥

FeEpLewp Py %% 7  SBP-DBP- MHRiE & ¥ 4T %

(p<0.01); SDNN ~In TP~ In LF ~ In HF i & ¥ |+ + <1 (p<0.01); QRS ~

nLF ~ nHF ~ LF/HF & & ¥ {4 2 % (p>0.05) -
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% 42F L e p g B~ QRS A ~ HRV = {8+t i
Table 4.2 Changes in blood pressure, QRS wave and measures of heart

rate variability(HRV) within sitting-still group

Sitting-still (n=26)

Items before after p value
Blood pressure
SBP (mmHg) 113+£9 106 £ 10 <0.01
DBP (mmHg) 70+7 65+7 <0.01
Electrocardiogram
MHR (beats/min) 73 £8 68 =7 <0.01
QRS (ms) 78+ 11 78 £11 0.327
HRV
Time domain
SDNN (In ms) 44+ 14 53+16 <0.01
Frequency domain
TP (ms®) 993+619 1429 + 895
In TP 6.69 +0.69 7.09 +£0.60 <0.01
LF (ms®) 229+ 141 360 +210
In LF 5.24+0.67 5.73 £0.59 <0.01
HF (ms?) 399 + 375 585 + 583
In HF 5.53+1.04 5.93+£0.99 <0.01
nLF (n.u.) 43+ 15 45 +17 0.198
nHF (n.u.) 57+15 55+17 0.198
LF/HF 0.94+£0.76 1.13+1.14 0.056

Values are mean£SD for SBP, systolic blood pressure; DBP, diastolic

blood pressure; MHR, mean heart rate; QRS, QRS wave; SDNN,

standard deviation of all normal to normal intervals; TP, total power; LF,

low frequency power; HF, high frequency power; nLF normalized low

frequency; nHF, normalized high frequency; LF/HF, ratio of LF to HF.

p<0.05 was considered statisitically significant; p value obtained from

paired t-test.
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Table 4.3 Changes in blood pressure, QRS wave and measures of heart

rate variability(HRV) within music therapy group

Music therapy (n=30)

Items before after p value
Blood pressure
SBP (mmHg) 113+12 106+ 10 <0.01
DBP (mmHg) 69+ 8 64+ 8 <0.01
Electrocardiogram
MHR (beats/min) 78 £11 74£11 <0.01
QRS (ms) 77+ 14 76+ 12 0.555
HRV
Time domain
SDNN (ms) 44 £17 50+18 <0.01
Frequency domain
TP (ms?) 1031+ 724 1335+ 891
In TP 6.65+0.86 6.93 £0.80 <0.01
LF (ms?) 303+318 400 + 438
In LF 5.29+0.96 5.47+1.08 0.114
HF (ms?) 261+214 436 + 298
In HF 5.14+1.08 5.77+£0.90 <0.01
nLF (n.u.) 53+£17 43+ 17 <0.01
nHF (n.u.) 47+ 17 5717 <0.01
LF/HF 1.66+1.82 1.04+1.10 <0.01

For abbreviations, see legend to Table 4.2.

p<0.05 was considered statisitically significant; p value obtained from

paired t-test.
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Table 4.4 Changes in blood pressure, QRS wave and measures of heart

rate variability(HRV) within aromatherapy group

Aromatherapy (n=28)

[tems before after p value
Blood pressure
SBP (mmHg) 116 11 108+12 <0.01
DBP (mmHg) 73+9 66+9 <0.01
Electrocardiogram
MHR (beats/min) 78+ 11 72+10 <0.01
QRS (ms) 75+11 75+11 0.527
HRV
Time domain
SDNN (ms) 41+ 14 49+ 14 <0.01
Frequency domain
TP (ms®) 901 £ 570 1206 + 743
In TP 6.59+0.71 6.93+£0.59 0.010
LF (ms®) 255+330 347 +£390
In LF 5.17+0.83 5.52+£0.80 <0.01
HF (ms?) 258 +270 396 + 400
In HF 5.08+1.02 5.65+0.79 <0.01
nLF (n.u.) 52+20 48 + 18 0.015
nHF (n.u.) 48 £20 52+18 0.015
LF/HF 1.74 +1.90 1.39+1.69 0.044

For abbreviations, see legend to Table 4.2.

p<0.05 was considered statisitically significant; p value obtained from

paired t-test.
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Table 4.5 Changes in blood pressure, QRS wave and measures of heart

rate variability(HRV) within music therapy and aromatherapy group

Music therapy and Aromatherapy

(n=30)
Items before after p value
Blood pressure
SBP (mmHg) 114+11 108+9 <0.01
DBP (mmHg) 70+ 6 66+ 7 <0.01
Electrocardiogram
MHR (beats/min) 78+ 11 73+9 <0.01
QRS (ms) 75+ 12 7611 0.258
HRV
Time domain
SDNN (ms) 43+ 14 48 +13 0.027
Frequency domain
TP (ms?) 974 + 589 1169 + 654
In TP 6.69 £ 0.66 6.92+0.56 0.023
LF (ms®) 266+ 291 267 +193
In LF 5.21+0.85 5.36+0.69 0.240
HF (ms?) 272+ 191 387 + 344
In HF 5.32+0.81 5.70+0.69 <0.01
nLF (n.u.) 47+13 42+13 <0.01
nHF (n.u.) 53+13 58+13 <0.01
LF/HF 1.07 £0.80 0.82+0.45 0.046

For abbreviations, see legend to Table 4.2.

p<0.05 was considered statisitically significant; p value obtained from

paired t-test.
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Table 4.6 Blood pressure (BP), QRS wave and measures of heart rate variability(HRV) adjusted for baseline measurement between four groups

Music therapy and ANCOVA
Items Sitting-still(n=26) Music therapy(n=30)  Aromatherapy(n=28) Aromatherapy (n=30) p value
Blood pressure
SBP (mmHg) 106 = 7 107 £7 107 £ 7 108 + 7 0.908
DBP (mmHg) 65+6 65+ 6 64 £ 6 66 + 6 0.794
Electrocardiogram
MHR (beats/min) 71 + 4 73 +£4 71 £ 4 73 £ 4 0.237
QRS (ms) 76 £5 75+ 5 76 £ 5 77 £ 5 0.736
HRV
Time domain
SDNN (ms) 52+ 11 50+ 11 50 £ 11 48 + 11 0.551
Frequency domain
TP (msz) 1413 + 579 1286 + 580 1271 + 580 1170 + 579
In TP 7.07 £ 0.47 6.93 + 0.47 6.97 + 0.47 6.90 + 0.47 0.566
LF (msz) 391 £ 214 365+ 214 356 + 213 266 + 213
In LF 572 £0.54 5.42 +0.54 5.56 £ 0.54 537 £ 0.54 0.084
HF (msz) 430 + 276 444 + 276 407 + 276 383 + 276
In HF 5.73 £0.54 5.81 £0.54 5.73 £ 0.53 5.63 +£ 0.54 0.631
nLF (n.u.) 50+9 40+ 9 45+ 9 44 + 9 <0.01
nHF (n.u.) 50+9 60 +9 55+£9 56 £9 <0.01
LF/HF 1.42 +0.64 0.83 £ 0.64 1.13 £ 0.63 1.02 + 0.64 <0.01

For abbreviations, see legend to Table 4.2.

p<0.05 was considered statisitically significant; analysis of covariance, ANCOVA.
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Figure 4.1 Comparison of nLF between four groups using ANCOVA,
Sidak post hoc

Value are meantSD; nLF, normalized low frequency; analysis of
covariance, ANCOVA; Sidak post hoc for pairwise comparisons.
Sitting-still (n=26); Music therapy (n=30); Aromatherapy (n=28); Music
therapy and Aromatherapy (n=28).
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Figure 4.2 Comparison of nHF between four groups using ANCOVA,
Sidak post hoc

Value are mean+SD; nHF, normalized high frequency; analysis of
covariance, ANCOVA; Sidak post hoc for pairwise comparisons.
Sitting-still (n=26); Music therapy (n=30); Aromatherapy (n=28); Music

therapy and Aromatherapy (n=28).
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Figure 4.3 Comparison of LF/HF between four groups using ANCOVA,
Sidak post hoc

Value are meantSD; LF/HF, ratio of LF to HF; analysis of covariance,
ANCOVA; Sidak post hoc for pairwise comparisons.

Sitting-still (n=26); Music therapy (n=30); Aromatherapy (n=28); Music

therapy and Aromatherapy (n=28).
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Table 4.7 Standardized percentage change (A, %) in blood pressure (BP), QRS wave and measures of heart rate variability
(HRV) between four groups

Music therapy and ANOVA
Items Sitting-still (n=26) Music therapy(n=30) Aromatherapy(n=28) A romatherapy(n=30) p value
Blood pressure
ASBP (%) -6.28+5.74 -5.72 £ 6.44 -6.38 + 6.50 -5.09 + 6.81 0.863
ADBP (%) -6.75+10.46 -7.39 +7.12 -9.03 + 10.85 -6.02 £ 791 0.640
Electrocardiogram
AMHR (%) -6.67£6.22 -5.27 £+ 6.07 -7.19 £ 5.70 -4.98 + 6.18 0.443
AQRS (%) -0.52+2.87 -0.22 + 12.31 0.40 + 3.15 1.07 £ 4.51 0.838
Heart Rate variability
Time domain
ASDNN (%) 26.28 £31.06 20.20 + 31.56 28.08 £52.56 17.31 £ 33.75 0.681
Frequency domain
ATP (%) 67.37+75.65 51.45 + 79.06 84.36 £223.90 44.23 + 88.46 0.663
ALF (%) 83.25+85.23 46.80 + 132.69 58.77+82.71 43.66 + 93.15 0.464
AHF (%) 85.78 £85.14 164.23 + 313.58 113.38 £ 134.41 79.81 + 133.74 0.318
AnLF (%) 6.04 £26.52 -17.00 + 23.36 -6.66+21.70 -9.69 + 19.34 <0.01
AnHF (%) -4.50+14.97 27.89 + 37.38 15.78 £29.48 14.31 + 31.27 <0.01
ALF/HF (%) 16.03 +£42.60 -27.90 + 32.20 -11.89+£37.54 -13.97 + 34.75 <0.01

For abbreviations, see legend to Table 4.2; p<0.05 was considered statisitically significant; analysis of variance, ANOVA.
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Figure 4.4 Comparison of nLF between four groups using standardized
percentage change, ANOVA, Sidak post hoc

Value are meantSD; nLF, normalized low frequency; analysis of variance,
ANOVA; Sidak post hoc for pairwise comparisons.

Sitting-still (n=26); Music therapy (n=30); Aromatherapy (n=28); Music

therapy and Aromatherapy (n=28).
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Figure 4.5 Comparison of nHF between four groups using standardized
percentage change, ANOVA, Sidak post hoc

Value are mean+SD; nHF, normalized high frequency; analysis of variance,
ANOVA; Sidak post hoc for pairwise comparisons.

Sitting-still (n=26); Music therapy (n=30); Aromatherapy (n=28); Music

therapy and Aromatherapy (n=28).
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Figure 4.6 Comparison of LF/HF between four groups using standardized

percentage change, ANOVA, Sidak post hoc

Value are mean+SD; LF/HF, ratio of LF to HF; analysis of variance,

ANOVA; Sidak post hoc for pairwise comparisons.

Sitting-still (n=26); Music therapy (n=30); Aromatherapy (n=28); Music

therapy and Aromatherapy (n=28).
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Table 4.8 Blood pressure, QRS wave and measures of heart rate

variability adjusted for baseline measurement between two groups
Music therapy and ANCOVA

Music therapy

Aromatherapy
Items (n=30) (n=30) p value
Blood pressure
SBP (mmHg) 106 £7 107 £ 7 0.545
DBP (mmHg) 64=+5 65+t 5 0.425
Electrocardiogram
MHR (beats/min) 74+£5 74 £ 5 0.923
QRS (ms) 75+7 76 £ 7 0.436
HRV
Time domain
SDNN (ms) 5011 48 + 11 0.518
Frequency domain
TP (ms?) 1310+ 539 1193 + 539
In Total 6.94+0.47 6.90 = 0.47 0.746
LF (ms®) 385+ 247 282 + 247
In LF 5.44+0.61 5.39 + 0.61 0.743
HF (ms”) 442 +242 381 + 242
In HF 5.83+£0.58 5.65 £ 0.58 0.253
nLF (n.u.) 41+10 44 + 10 0.237
nHF (n.u.) 59+10 56 £ 10 0.237
LF/HF 0.89+0.44 0.97 + 0.44 0.500

For abbreviations, see legend to Table 4.2.

p<0.05 was considered statisitically significant; analysis of covariance,

ANCOVA.
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Table 4.9 Blood pressure, QRS wave and measures of heart rate

variability adjusted for baseline measurement between two groups

. Aromatherapy %;gﬁatﬁg%g; and - ANcova
(n=28) (n=30) p value
Blood pressure
SBP (mmHg) 108 +7 108 + 7 0.637
DBP (mmHg) 65+7 66+ 7 0.463
Electrocardiogram
MHR (beats/min) 72+4 73+ 4 0.131
QRS (ms) 75+3 76+ 3 0.601
HRV
Time domain
SDNN (ms) 5011 48 £11 0.456
Frequency domain
TP (ms?) 1233 + 568 1144 + 570
In TP 6.95+0.47 6.89 £0.47 0.645
LF (ms®) 351+ 190 263 + 190
In LF 5.53+£0.51 5.35 £0.51 0.173
HF (ms?) 403 +308 380 + 308
In HF 5.72+0.52 5.64 £0.51 0.526
nLF (n.u.) 46+9 44 £9 0.479
nHF (n.u.) 54+9 56 +9 0.479
LF/HF 1.14+0.67 1.05 £0.67 0.601

For abbreviations, see legend to Table 4.2.

p<0.05 was considered statisitically significant; ANCOVA, analysis of

covariance.
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