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The affect of Aromatherapy Massage

on Weight, Body Fat and Heart Rate Variability in Females
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Abstract

This study investigated the effects of aromatherapy massage on the
impact of blood pressure, weight, body fat index and heart rate variability
(HRV) on university female students of 12 volunteers. The average age
was 21.5+0.6 years old, weight was 59.9+1.2 kg, body fat index was
28.840.7 % and body mass index (BMI) was 23.2+0.3 kg/m’. Essential
oils (sweet almond oil 15ml, lavender oil 2 drops, grapefruit oil 3 drops)
was wiped on the hand and leg evenly with 30 minutes relaxation
massage, twice a week a total of four weeks in the participants.

The results showed that systolic blood pressure decreased
significantly (p <0.01) after the third week. Mean Heart Rate decreased
significantly (p < 0.05) after the first week. High frequency power
increased significantly (p < 0.05) after the first week. Body weight
decreased significantly after the first week. Body fat index decreased
significantly after the second week. BMI decreased significantly after the
first week. The end of four week oil massage, body weight, body fat
index and BMI of the participants was increased after one month

measured.



As a result, massaging with essential oils could reduce blood
pressure, body fat index and improve the activity of parasympathetic

nervous system and relaxing physiological function.

Keywords: aromatherapy massage, heart rate variability, parasympathetic

nervous system, weight, body fat index.
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B R F eRee 3 ok w R (Wildwood, 1996/2004 ; Williams &

Wilkins, 2007 ) o 12 T Z dEAfodF b 2 2k HE (X 2-1)-

10



% 2.1.4 FH %R 4% © Williams, L., & Wilkins. (2007).

Aromatherapy for Massage Practitioners. USA: Congress Cataloging.

Amount of carrier
15ml 30ml
Essential oil 1% 3 drops ~ 5 drops 6 drops ~ 10 drops
Essential oil 2% 6 drops ~ 10 drops 12 drops ~ 20 drops
Essential oil 3% 9 drops ~ 16 drops 18 drops ~ 32 drops
Essential oil 49§ 12 drops ~ 20 drops 24 drops ~ 40 drops
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ErEHEYT 3 PR A EFS AT R A EY T PR
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2.1.42 § & itk (Grapefruit oil )
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BEFHFERAN TG G EREHY T G LA R
B upS o DB ALY g T Ek e ® § A (lymphatic
stimulant ) fof(>" %+ o s c% (cholagogue ) » i & * »v9vp g £~

Fuede s pRFE o - BB FHRY Y AR MNERTHE CF
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F bt 2 e PR 8 K ¥ G RPN LR g A R
it % o(Wildwood, 1996/2004 ; Williams & Wilkins, 2007 ; Shen, Niijima,
Tanida, Horii, Maeda, & Nagai, 2005 ; Niijima & Nagai, 2003 ) - Kim
(2007) e A B2 H BT FHR? M 2PN 2 R 9%
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2.2 R Py
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SRS B R L SRR R e L R AR £
I e (7 (R ¥R 0 2001 5 31 p Mcardle, Katch, & Katch, 1991) - p¥
BT - AR ERE Ve 5 s (BRI 99%)
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00 A e ek TR Bl S T e B FUR R o2 T 4P
B A2 Ko L igimarihy ot gl kg (3R E R 2001) o
BEAR A FRA himie IR F P B gk L MM A & AR T
it ehig 3% e (adipocytes) o ip it bm #e chlm Pz T A5 ST SRA - B <
PP R IE ATk 0 g s e BB A & a7 95 w8k (adipose tissue ) R
5 L =3 g 7 (Eric, Raff, & Kevin, 2003/2007 ) o 5 3 Jz LM R

FIEE S MNP A0 BI M RS ek AT R LT Ay

B'ﬁ% FEBwkie R L 1L >R RS YD nggpq%ﬁ’l._ﬂ-/fi"l e
Z 8 M kel 4 (Herd, Gower, Dashti, & Goran, 2001 ; 3% =+

5 0 2004) o
222 %4 5npE

S B A RN AR E ik et F s DT R h e
(Body Mass Index, BMI) B2 X & ;2 9 %R £ R P vk2. 7 A v > (282
Wi kenfpad s> v stdr g op gt y b2 LR (2
2004)c Bl EM AL S A N EFRERELEE PAHAE S

FENETTRF ACART EREBBET ¥

F_&

R

N\~

R A
foen™ 385 kP 4= ;2 (underwater weighing, UWW) ~ & *3 & &
(skinfolds) ~ 2 # % Fe(bioelectrical impedance analysis, BIA) ~ *Z &[]

vb % (Waist/Hips Ratio, WHR) ( & 463 » 1997) °
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£222FH KR ¢ EANRIILE ] H E
T F8 Ry Py s K Je gL
# IF] <30 f >30 f
714 14~20 17~23 25 11}
Lo 17~24 20~27 30 12
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23 wFxF R

231 o EF R R
CFRRAA N AT ‘ 14 R s

s
AR X T R I R 4 S
S HF AR R p R G FEG R AR TEL R

éJ‘l‘*(f} A~

BpaE s Ew P o~ 305 5 2005) o

h

02007 1 Fikde ~ B -
/t? NN )[‘

.» £
SR
2=

\ =

‘z

o &5 B4 47 (Heart Rate Variability, HRV) » E_p| & &
R Apthep B4

7
~

B SR S8 EFRp EHCEEE
& % ¥i(sympathetic

G g ‘\\L},:g\;;fé ~“4‘/"

z z“‘

R A AFHMERLEL

nervous system) - & < g # % (parasympathetic nervous

system) > F Ji dh e 3t Bag s oS fon F T R R G o T 7
PR

‘z

Fan

KA RS & B X F

ST T
Rl It 'Uﬁ?)[’4t‘}ér’jﬁ;@-ﬂ r’g ( A ‘HQM’ILE_‘ l ,{ N 'E;'?_;E:( ,

2008 )
BRI L L R S ET o fd o T

(Electrocardiogram, ECG)¥ R A ¥+ 8 4pta o B ¥ 9 R-R 2. FF

G BATR > 1

=

ek 4 B 8P (R-R interval, RRI) » B & < B BF PR AR

L R A SR B R A SRR

—;.L.
N
\\‘1\'.

BE D T BEFE Y

3
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FooFrER ML AFREL BRI EA  FE S 20085 2

L
%

AT~ § %2 52007 Tio etal, 1997) o & & % B B § i< 4g 7
BMHF 2B TR ARH S E G R ki B
ST R Mo A BHE S IR R RA GG M 1T L BRN

K4 1@ F B2 4+ (Hatayama, Kitamura, Tamura, Nagano, & Ohnuki,

2008 ) -

2.3.2 FF i & +7;# (Time Domain Analysis Methods )

S F R oY S 72 > A B Sl E SA 2w SR
BT fof Lo d B3R E 0o o T F Y QRS AL 5 ML
17 0 AP AR AR R A o priEEP 0 @i R-R Interval “T4f = &g FR
FEo I G FRIED DS TRAT R ELAT TR &K
o r 3 AR g (Pl 4o % > 2005 5 Zollei , Avramov , Gingl,
& Rudas, 2000 ) -

Ap e

(1) SDNN (Standard Deviation of all Normal to Normal intervals) :
T ¥ F o F P NN(Normal-to-Normal ) 2. & 1 » Ff.< F
BiTh,

(2) SDANN ( Standard Deviation of Average Normal to Normal

intervals):

17



A EF T A r Yo FHREL > L EHEREL T EHE -
(3) SDNN index ( Standard Deviation of all Normal to Normal intervals
index) :
PEESA G oo BEIRL > L RE TE kR
PEERac TR R o
(4) RMSSD ( The square root of the mean of the sum of the squares of

differences between adjacent NN intervals) :
ARG R L ET S foaua i s BRI RA FEE Mo
(5) NN50 ( Number of pairs of adjacent NN intervals differing by more

than 50 ms in the entire recording) -
daE A R 2 B 0 LA S0E F) iRl 0 &R A
Fapk o RERILRA GFIL .

(6) PNN50 (NN50 count divided by the total number of all NN intervals):

SARMRC R L E NS0 ) Bt B> BRIAREET M o

2.3.3 #7358 & 7% (Frequency Domain Analysis Methods )
SRR LATEY R T Ao R A g
MEL SRR A FH O A A e 5 B AR o iR
& 41 ¥ #& % (Fast Fourier Transformation, FFT) frp # i Eﬁ? A

3+ (autoregressive model estimation) o & > # 4% (F |l H_ A 2
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distribution)fe# 4 3 % & (Power spectral density) & (2 B 4F ~
T E2252007) B9 XA LT iEAT

(1) % Z (Total power, TP) :

M 5 <04Hz, dpr ¥ PR PR R R TR OFFE R -

(2) Mg 7 5 (Low Frequency power, LF) :

#p % % 0.04-0.15Hz > 4p MAR R F R R F

LRAGEE S MR RIRH SRR SR EA i

(3) % #f # F (High Frequency power, HF):
A 50.15-04Hz » 3y BAFHF R e0m ¥ S 2 R A 2

Bl R A RN o
(4) 1&g 7 F (Very Low Frequency power, VLF) :
B P 5 5 0.003-0.04Hz » dp 18 AR o Bl ehn ¥ oo B 2 R R

2.

B FELEFRFCFRREE-
(5) & #i- Mg # F (normalized LF, nLF):

LF/(Total Power-VLF)*100 > % 2 g # &5 2 & itk e

(6) & #1“ B #7 # & (normalized HF, nHF):

HF/(Total Power-VLF)*100 » & &l 4! 5522 L& 4p 4k
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(7) LF/HF( & <3455 ).

234 SRR R Y
FHOFRBLTRAA L F R BRERAF L DR LR G
Bl B RSk B R R 0 F R APM O TR Kb

<o BT B R

ETIRS

L

Ly

Y ERE 5T REDRIAEAN EEE -
B GE A L 2 £ & 3P 2 (Bennett, Wilcox, & Hampton,
1980) o @ #2 < A L PFrenp] R R A GE M o AR 2 R R 4R

BT EFLAL T REFETEIIRDAFIRL A EEN R

BopEAETAREFERAZ T AL R LI E R
RASELES RIIRAEREETE FY 7 RELERT L
CFRRR P A REE L (K4oF 0 2003 5 KA 0 20045 5
BZ RN . F 2 F - B AT > 2008 5 Bornas et al., 2005) o

- RHALApd S D P EXREEB A f A RIEL REGY R
hd ERFREISA U b cFRREFREEY PR

BAPEREAHFS 2 > LF/HFY E 7% > b5l B A FE % A
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HF ™ ®% > LF/HFv @ F 2 s Brif? REBRCRIEL R&EBELS - 50

h

LBl 2 R A &z 2% (Diego & Field, 2009) -

3S5F R BT ER

—\

RIS I ST

ok

R R B BTtk P L
AT o GldodE e o o JIF L F A S i QIR R T ol ok o il
AR AR SN D S U S M Y e N2 L UP =3 %Wa‘%‘-@“% E N
oA+ FEE M GCBET AL T - %%d -/ B p R
A A s e BEA R kMo AR A F A BEFEInET
@ AR R TER ) & 0s A 4 g e (endorphine ) FT 4
B4 EEEN Ak BAop Bk Seh T R Ao B T LR
(RN R Bf 57 B A2 A& T % (Saeki, 2000 ; 3 % >
2001/2005 ; Battaglia, 2007 ) ° # % F RO R ORH e Bl g A
&k ¥u(parasympathetic nervous system) e9;5 4 38R & & 34 4 5 2
T&Emﬁ BT A S s EANER 2T H (Duan et al, 2007) o
Hatayama % (2008) #7 7 4p i » & 32 =42 /2% 5 g 31 E}ﬁﬁ‘ﬁ?
SRt P T IE L 285 R 0 RRIRF A2 AR LS fda 0 B Y
s F RS RN SRR SRS RAES T /S LF/HF ¢ o

%,

/,‘ai_b,{éf.{rj;&g:}%};)% F’]‘ ,::

>‘I S

S R N
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AfHR (2R EEA#HN  HEL2THY) RT3 B2 RE
R RE AR e n IR BEMA AR RAELET F

4% F-v # it (Kuriyama et al., 2005 ) -
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A

5= F Ly oE
31/

12 @30+ B4 84 TioEg 215406 & > 87 %% 28.840.7%

>‘I S

BRAFLBFEEFLE  BFF 2R F e BT RERE

(1) #F L & 438 (73]

I

A 4

v (I) #FLmp 2L -

\ 4

(I1) % ke 30 A 4838 (7]

\“‘b

%ﬁ” LI~ el A

i B~ F R o
(II1) 30 » 48 B = e 7R &

A 4

(1D~ (D)~ (IV)~ (V)

\ 4

(IV) BFrE 30 ~ 42 (7B &
BB RS FHPR

A 4

(V) FFIg 60 A 4a:e (70 &

1 SPSS12.0 % % #0407 5% Bk 53t
fo i A ~ R ¥R A t e L(paired #-test) ~ - HARMEHEN —£4F

R L A TS T T P ESE S L

B13.1 £ 5 = % % 4

Figure 3.1 Flow chart of experiment
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7L PR S AR BT HR 2 AL L T REFTY 2%
P TR EL S BRARERLE (8- ) DRPE S

Bebfag skondes dlz s (D)~ (V) 27 FFERBIRET % ©

(ID) : %4k 30 ~ 482 (8p £
(TIT) : 47 30 A~ 482 (58
(VI): BFIE 30 ~ 482 158
(V) : B 60 A 42 t5ip 8

P (1)

FEEC (1)

BELGEF Gz DT F LT TEFR R B & RN AF
FEIER R HRH e enE onan DRI 2 (A S A H e (F
2z 15SmL (T 5 heid > de » BRI 2F 2 § 5w 3F)
g R ERFfoE IR LR BRIV T gk s ] e RN FF

+ it X

>‘I S

AR RE0SM G MEL RECFRE
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Fefe (I :
FREE AR I T o FIG L  PHRT R A R  REY A

B~ pos A SR S B EF AR 15 A 2

-

SR G Y o RURIVE LIND GO 1S A4 1 E R A

PrE (VD) -
SR PRBUFEZ S A4 #R L BE TR

P (V)

\V‘b
%‘?{5
%
(
L
A&
e
[N
j
7‘5{-
B
iﬁ‘g

L P RBGRIE- L R

TREE

L ¥4 R RBT%RT > LFLEE T FiET et 2 fomi
PR (R R BRI R R TR B o

FHRPTFHESTVRAFLF > LRBHLFHES 1.5~2 ] pFo R

N

g RN L TR

3AREFER GG FREFER LA PP FRRE L EL

N\~

EfI* PR EF-Fad XX A2 AN E T 240

Rt ZBHREF-H- DT AFRRE ARYPT LB -

25



33T ¥ %2 BT
P tEANSEAS LT (E 4T
(D)E& A 20 &35 25 K2 [ o
QR BF &~ Emhiay o
Q)& FELE B g
(D)4 7 7R £ 3942 25%6F R 2 ©

5)F AMAE AL LRELRY R FRAF L BRHIEBR

N} ARMFEIAFLEFH BARIFFIRF LT (- )
®)FIE 7R A L& 7T B Ll e R AR IR

1.5~2 A V7 EFSA/BET % FEWBREFBEFE -

PRtz o EFE#EH22F 9 12m A ) c 2P AR
HaES 24~26C 0 B AEAIG50~70% > F M H G OH L BF o F

% TR RA A A S8lux LTS R T ERAET PR

\\ﬁr
o

AR E RIFFRE TG - 2L
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3477 18

F 7T E e Z N FA0T

(1) = F %R A+51& : Daily Care CMH 3.0 %] » - %% -

(2) =~ 7 BT HmRES P MEDITRACE™ 200 5 ¥ 4]~ 7 B T &R
0 13/167 *15/167 » 3 ®H -

(3) B A3+ :(Light meter) TENMARS > TM-204 %] #ici= 3¢ » 548 -

(4) s B cped FitCuff B4 p 0 B> 4150 TALp 2% -

5) 2H T IERE (FREITH %) 1 "OMRON Body Fat Scale”
3 £ 3 XA > A% HBF-356W ~ HBF-356P » 5 %% -

(6) & % =# : Sweet Almond oil
BAE RN
#:¢ 7§ © Perfect Potion Products Proprietary Ltd, Australia e
EUrRE oIS RFEFERFT AT 0
FRE LR mEg o o E £ 100mL
WE AT B3 8 20mL B4 0 - £ B 15mL i 5 A
Ao 2 o

(7) & * ¥ ¥ : Lavender oil (Lavandula angustifolia) °
RAR ER -

# ¢ 7§ © Perfect Potion Products Pty Ltd Australia e
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(8)

)

EFRFEERP] LA -

¢ I3 12mL

;:E,F\*
PV EE2 24 0 - X ImL
T ‘E—’ﬂ”f‘?&”"‘«k BB 2k 4~ AR 18 % 2o

# & #tF i ¢ Grapefruit oil ( Citrus paradisi)

S 2

Ao - BB F e~ AW R 2o
"E“ﬁ*é}%/fﬁ@‘ﬂﬁﬂ?"‘ Ao T'Aﬁ‘é‘-f”'ﬁ%
BrRBZDPOFFTRNEFFEER TVBAFE 2L
LR EARREZ E S

Ao B Rk Ades

B SR RALEY A g e B2 o2
f8 (4-F) 3.4.103.42:343)0 & (8 Fe e L 2
BRHLEFRAEN > A2 = 15mL iFA AHN o b
IR 20§ F At 3F 0 W)~ A (SR & 1T 54

foldo o SREFHRREF 2 -
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¥ 3.4.2 : Bgi2 (Friction) (B % kA T%)

B 3.4.3: 4% (Kneading) (B % Kk p f’fiﬂz )
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3.5 j;l”“ WA
(- ) H¥ps2

P~ p R ¥t (natural log, In) #1343 %R L ¢ 744
# % (Total power, TP ) ~ M #g #4 & (Low Frequency power, LF) ~ & 47
# % (High Frequency power, HF ) = R R R RN SO Sl
TR SHEEEPp REE(In ) £ &7 0T 2 R Je iR (Systolic
Blood Pressure, SBP ) » £+3& & ( Diastolic Blood Pressure, DBP) ~ = 4
4 T o0 pedic (Mean Heart Rate, MHR )~ QRS # ~ & ¥ § B~ R
#p & % ¥ (Standard Deviation of all Normal to Normal
intervals, SDNN) ~ # 4L <#g #5 & (normalized Low Frequency, nLF ) ~
WA B4 % (normalized High Frequency, nHF ) % 4 3 #f 74 F 1t

(LF/HF) % ¥ ik A f 3 & fuidde o

(=) s
1. AAFH
# SPSS 12.0 for Windows % Z#it#i:8 (7 T A 47 o Mgy b (it
AT L E# (age) s WL (weight)~ ©F (height) ~ &
% 7 2 45 #ic (Body Mass Index, BMI) ~ #8759 (body fat) 2 * 3=

B 22 ¥ (Mean £ Standard Error of the Mean, SEM )
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2. I £ 8

EFE AT AR ERE VCRERBEFH ST IR
ey 0 M- BRI (General linear model)z £ 4F € #ic(Repeated
measure) % ;éiﬁ N aaig 20 4 45 SBP ~ DBP ~ MHR ~ QRS -~
SDNN ~In TP ~ In LF ~ In HF ~ nLF ~ nHF ~ LF/HF » 3k Z_p & <0.05

L REFELE
e R g E R
LR L B B LR R0 A& 0 A R A

t #& T(paired t-test): =G AR H ¥ 0 R IEAF 0 30 A B2 SRR

o

30 24818 BE TR AR
CRESSZEF0A4E EFO0 42 R AR
WREFLERBELE S ZFE3 LB FF 604482 2FLE
Ve iU T g & $ et i Sidak 5 F R 0 2T
RRT BRI 030260 AL BE I PR2 L8 2
TpE<005LFHEFHLE -

SRR AE ~ BMIE

NSRRI E - B AT RIZ R R E ~ BMI At g0 14
¥k A t & T(paired t-test);Tim Z R 1 > KT p ©<0.05 %5 &

FHAE -
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LUF g S8k~ TR
AT s EAF L L F 4 THE#21.540.6 k0 T

29 % 160.6£1.0 cm> T 3288 £ 59.9+£1.2 kg T 3548 75 %5 28.8£0.7 % »

TS L R E 8 232203 kg/m’ (& 4.1) ¢
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241 TR AATHR

Table 4.1 : Participants’ characteristics. (n=12)

Sex : Female Pretest
Age (years) 21.5+0.6
Height (cm) 160.6+1.0
Weight (kg) 59.9+1.2
Body Fat(%) 28.8+0.7
BMI (kg/m?) 23.240.3

Values are meantSEM for age, height , weight, body fat and BMI.
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42 % - F2 % - TH B H A B SQRS & ~HRV =
fo vb g
A2 RBEFHRE T FERPIER LR RS T
(I) 47 5842105
(I1) &7 & G A 6 30 & 4515 P
(II) #7575 30 & &a4% A1 01
(IV) 57 5B 5 F 30 ~ 45188
(V) 27 53BEEEF 60~ 45150
T 3oy B 0 SBP (mmHg) (1) T35% 10642 mmHg > (I1) T35
% 103+2 mmHg > (III) T35 5 10443 mmHg > (IV) T35 5 1042
mmHg > (V) T355 1042 mmHg » p & 5 0.464 » 7 SBP :t % 7
ERFHEALAR (D) & (D) (#FLeEgmis) (1) & (1) (Fde
FAEG) VR ZEPRELE (D& (MDH-~-(IV)~ (V) (FLagxi

53060 A4) 2wl AP E LB o

DBP (mmHg) (1) L35 5% 70 +2 mmHg (1) L35 % 67+1 mmHg >
(II) T35% 662 mmHg » (IV) L3535 69+1 mmHg > (V) L3535
671 mmHg > p & 5 0900 > ;- DBP :a % % E &g F £ B - (1) &

(I (#F 2% w18 )p=0.013-(1) & (I (#F L&A )p=0.009
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FTREFLRE ()2 (ID-~(IV)~ (V) (FEL&Eaiis 3060 4

) 2 eF IR pP LR -

(w,

T35 F P MHR (beats/min) (1) T35 5 7542 /4 » (1) T35
%671 Z /A (1) T 0% 6842 /A (VD) T34 681 = /4 (V)
TiaL 69+l =/~ piEi 0021 %+ MHR T2 B % £ R o
(1) & () (FELxEgHdie) p< 0.01~(1) & (1) (BLreagr

) p=0.002 7 P& FF AR o R gant i (1) & (I (FLErpis)

T EFLE (p=0011) &7 MHR T *% -

T35 QRS A QRS (ms) (1)L 355 79+3ms (1)L 5% 78+4ms»
(1) 3% 7743ms > (V1) L3235 79+44ms > (V) T 5% 7843 ms »
piE5E 0429 B QRS %7 EHFALE - (1) & (I) (FL i
Ais) mEFLE (D) & () (FLaigi) (p=0.025) 7
FAR ()& (M)~(IV)~ (V) (FLExais ~30-60 4 45)

Z v pIaE PR LR o

o F § 4245 B 9 (NN)2 228 £ (SDNN) : SDNN (ms) (1) =

3% 5383ms 0 (1) T35 % 61+4ms » (III) L5 66+6ms (IV) T
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¥a% 68+6ms 0 (V) L% 65£6ms > p & 5 0.074 > &5+ SDNN %
PERFELAR (DE(N)(FLEEDILE)THEFLE(p=0.019)>
(D& (M) (FLeehis)  EFLE (p=0.044) > 57 SDNN
T o (1) & (MMD~(IV) (V) (LB de i ~30-60 448) 2

R RIDEP LR o

B % i InTP(I) L% 5924023 Inms®> (11) T 5% 6.31+0.17
Inms®> (1) L% 6.34+0.22 Inms* > (IV) T % 6.31+0.16 In ms” >
(V) T#5% 6.40£0.21 Inms” > p & % 0.094 > &5 InTP :c% % £ &
FUHAR (D& (ID)(FL2hpis) 1 EFLE (p=0.049) (1)
g (I (FLEpis) 3 HFLE (p=0028) &+ InTP + = -

(I) 22 (HD~(IV)~(V) (F e mis ~30-60 ~48) 2 B L

PR pP LR -

MAEF F In LF(1)T 3545 5.9340.12 Inms”> (1)L 5% 6.3340.15
Inms® (II1) L 35% 6.4440.08 Inms® > (IV) L 35% 6.35£0.19 In ms”
(V) T35% 64240.14Inms*> p &5 0055 577 InLF sc %% £ &

FPAB (D2 (ID(ELegPiE)FEFLE (p=0.001)(1)

gD (Frafmis) HEFLE (p=0.003) &7 InLF + 2 -
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St (1) & (D (FeiBis) FHFLE (p=0019)

87 InLF + 2 o

B 455 3 In HE(1)T 35 % 5.9540. 17 Inms> (1)L 5% 6.1640.19
Inms* (1) T35% 6314027 Inms” (IV) L35 % 6.4240.27 Inms” (V)
T¥a% 6494026 Inms*p B % 0.135 % InHF e 72 B A ¥ 4 B o

(D& (D (FLdggidie) (1)@ () (FLERAEL) VKR

AEPRELE (D) & (ID)-~(V)~ (V) (FLEgis ~3060 »

) 2 et f s R P AL R o

FAREHES F 0 nlF (1) T35 50:5nu. > (I1) T35 47+4
nu(III) T35 505 nu.(IV) T 85 5246 nu.> (V) T &5 5245
nu>pi@s 0779 57 nLF sx %2 BB F L8 o (1) & (1) (&
BRHE)~(1) & (D (FLEHRBEE) VR APELR - (1)
# (M) ~(OV)~ (V) (Bt 3060 A48 ) 2 B¢ o

ESE- RN F I

¥ FAEH F nHF(I)T 355 5085 nu. (1)L 5 35 53+4 nou.»
(M) T34 505 nu. (IV)T 2% 4846 nu.’ (V)T =% 48+5n.u. >

pEE 0774 kg7 nHE :a %2 2B F P L8 o (1) & (1) (L
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gais)~(1) & () (FLafmpis) v apEild (1) &
(M ~(IV)~ (V) (BdBqais 3060 ~48) 2 2l i > 35

2P ELR -

M HF 3 % (ms?)/ B A 7 & (ms?) @ (LF/ HF) : LF/ HF (1) T 353
1.6 £0.62 > (1) T35% 0.98+0.14 > (II1) T35% 1.1620.18 - (IV)

Tioh 1712051 - (V) T35 1.5£0.46 > p & 5 0.913 > &+ nHF

R ERFEAR (D& (1D (FLegidis)-(1) & (1) (#
LERRG) e BPELL (D & (HD-(IV)~ (V) (#F 2

e ~3060404) 2otk AP AR -
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% 42 1% -2 % - F A REAEL R QRS A~ HRV w0 {8 vt i1

Table 4.2 First time changes in blood pressure, QRS wave and measures of heart rate variability (HRV) with oil massage

in the first week.

Items I : sitting still II : applying oil I : 0 min IV : 30 min V : 60 min p value
SBP (mmHg) 106+2 103+2 10443 10442 10442 0.464
DBP (mmHg) 7042 67+1%* 662" 69+1 67+1 0.900
MHR (beats/min) ~ 75+2° 67+1* 68+2 P 68+1 69+1 ° 0.021%*
QRS (ms) 79+3 78+4 7743 " 79+4 78+3 0.429
SDNN (ms) 53+3 6144 * 66+6 68+6 65+6 0.074
TP (ms?) 1340+168 18534229 22494502 22834457 25224577 0.084
In TP 5.92+0.23 6.31+0.17* 6.34+0.22 * 6.31+0.16 6.40+0.21 0.094
LF (ms?) 447+71 576113 8414300 974+347 10284349 0.141
In LF 5.93+0.12° 6.33+0,15%* 6.44+0.08"%  6.3540.19° 6.42+0.14* 0.050
HF (ms?) 483+100 646+121 755+198 627498 7924204 0.275
In HF 5.95+0.17 6.16+0.19 6.31£0.27 6.42+0.27 6.49+0.26 0.135
nLF (n.u.) 50+5 47+4 50+5 52+6 52+5 0.779
nHF (n.u.) 50+5 53+4 50+5 48+6 48+5 0.774
LF/HF 1.6+0.62 0.98+0.14 1.16£0.18 1.71+0.51 1.5+0.46 0.913
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() -2 %- o ZEL B QRS & ~ HRV # {1t i

Note.Values are mean+SEM 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 was calculated using repeated measure of general linear model.

The means of (1), after 10 minutes of sit ; ( II ), after 30 minutes of applying essential oils ; (III), after 30 minutes massage ;

(IV), after massage interval 30 minutes ; (IV), after massage interval 60 minutes.
Compare with I & 11, I & IIT ; symbol *k, # means within rows followed by the same letter are not significantly different at

the 5% level, using paired ¢-test .

Compare with I & 111, [ & IV, [ &V ; a, b, c means within rows followed by the same letter are not significantly different at

the 5% level, using paired z-test.
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43 % - F2 % - S AL R QRS & - HRV =
fo vb g
T 3oy B 0 SBP (mmHg) (1) T35% 10242 mmHg > (1) T35
% 9942 mmHg » (III) T35 103+2 mmHg > (IV) T35 5 100+1
mmHg > (V) L3254 101+2 mmHg > p & % 0.596 > %1 SBP :z & 7
ERFHAR (D) & (D) (#FLeEgmis) (1) & (1) (F&e
FAEG) VR ZEPRELE (D& (MDH-~-(IV)~ (V) (FLagxi

53060 A4) 2 i AP E LB o

DBP (mmHg) (1) & 3% 67+2 mmHg > (I1) T 35% 65+2mmHg -
(IIl) 355 67+2 mmHg » (IV) T35 35 67£2 mmHg » (V) L3555
681 mmHg p & % 0.674 &7 DBP :c %% 2 a5 % £ 8 «(1) 2 (1)
(FLagpp)~(DE (MD(FLaBE) 'R aP ELE -
(D) g (M) ~(IV)~ (V) (#F L@ ehts ~30-60 ~48) 2 w0

o HapP LR -

T iawe F 0 MHR (beats/min) (1) T35 5 751 =x/4 > (1) L35
L6942 =t/& 5 (II1) T 5 68+2 =x/A »(IV) T 2L 68+2 = /A »
(V) 335 69+£2 /& »piE i 0.021 &+ MHR :2% ™ '3 » £ &

FULZE (D2 (ID(FL2%Pi) 1 HFLE (p=0.002) (1)
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st (D e (MD(FLEaie) s ¥ L2 (p=0.02)~(1)

v (IV) (FE e Eis30454) HEFLE (p=0.003)-

T2 QRS A QRS (ms)(I)T 355 80+3ms (1)L 355 77+3ms>
(1) T3=% 7743ms (V1) T 355 7843ms (V) T 5% 78+3ms »
piE% 0157 &7 QRS = %% EHFHALE - (1) & (1) (FL 2
gwate )~ (1) & (D) (FLrefehis) vk gaPgLd (1) &
(M) ~(IV)~ (V) (B rde Bt 3060 A48) 2 L f s 15
2P ELR -
THFFHEEFIHNN): SDNN (ms) (1) T355 50+2ms > (1)
T oL 58+4ms (III) T4 67+4ms > (VI) T 5 68+4ms: (V)
T3a% 64+3ms > p B 5 0.004> &go- SDNN 2 > EkgFp 1 8 (1)
g (D) (Fkagdie) aP LR (D)@ (D (FLERRL)
T RFALRE (p=0.003) &+ SDNN + = o Sgtent g (1) 2 (II0)
(B ais) pEFLE (p=0015) (1) & (IV) (FLeap
Bis3044)  BEELRE (p=0004) (1) & (V) (FLaii

60 ~45) $ BEF LR (p=0.02) &+ SDNN + < -

%5 % (Total Power) : In TP (1) T35 % 5.840.2 Inms® > (I1)
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$8% 6.1240.2 In ms®> (11T 35 % 6.2940.2 In ms®> ( VI)TL 35 % 6.30+0.2
Inms*> (V) L% 6.18£0.2 In ms” > p & % 0.052 > %57 In TP :x %
FEREBLBE (DE(ID(FLEgn )G HELE(p=0012)
(1) & () (FLraxiis) s 8FLE (p=0.011) %75 In TP
FA o RHant i (1) & (IV) (FL @i 30 ~48) 1 HFL

£ (p=0.005) -

MAEF F 1 InLE (1) L3554 5.9640.1 Inms®> (1) T 35% 6.1340.1
Inms*> (III) L% 6.54+0.1 Inms® > (VI) T35 6.52+0.2 In ms® »
(V) T#5% 6.47£0.2 In ms” > p & % 0.048 » &F% In LF s+ = >
ERFHARE-(DE (ID(FLagdit)aPELE (D)2 (1)
(Fdodmis) FLE (p=0048) ¥ In LF + 2 - (1) £

(MD~(IV)~(V) (FLEmis ~30-60 ~48) 22 2F g 35

2P ELR -

BAEH X InHF (1) T35% 592401 Inms*> (1) T 5% 6.3240.2
Inms* (II1) 354 6.54+02 Inms® (VI) L% 6.5240.2 Inms” (V)
T 5% 6.45£0.1 Inms® > p &% 0.011 > &7 InHF :xsg v 2 » B dg %

BAE (D& (D) (FLagpe) a¥FLE ()& (D) (#
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L) FEFLRE (p=0.009) &7 InHF + = - (1) & (M) ~
(IV)~ (V) (B mda il 3060 A48) 2. el > 3am P &g
£8 o
F A g S nLF(1) T 5% 53442 nu (1)L 5% 53458
nu > (III) T35 55454 nu. > (VD) T35 5446.5 nu.» (V) L
3325 55459 nu. piE S 0733 k7 nLF sx %2 L8 FMH LB (1)
g (1D (FLggidie)-(1) & () (FL@gmis) v gp
AL (D& (ID~(IV)~ (V) (FLegeiis 3060 »4)

2B PR ELE

FHRCBAS X nHF(1)T 55 42nu(I1)F =5 47£5.8 nu.»
(DT 35% 45454 nu (V)T 5% 46465 nu. (V)L % 45459
nup s 0736 k7 nHF se ¥ 7 2 8% £ 8 - (1) & (1) (#
g e)~(D g (D (FLaphgis) v gPHELE (D
# (M) ~(OV)~ (V) (Fhmfmts 3060 A48 ) 2 B¢

-~

ESE- RN F I

MO 7 % (ms?)/ B 4 % (ms?)v & (LF/ HF) : LF/ HF (1) T35
1.34+0.25 » (I1) T35 1.92+0.64 » (II1) T55 1.85£0.56 » (VI)

T 355 2224079 (V) L3555 2.16£0.74 > p & 5 0.210 > &+ LF/
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Table 4.3 © Second time changes in blood pressure, QRS wave and measures of heart rate variability (HRV) with oil

massage in the first week.

Items I : sitting still II : applying oil II: 0 min IV : 30 min V : 60 min p value
SBP (mmHg) 102+2 99-+2 103+2 1001 1012 0.596
DBP (mmHg) 67 +2 65+2 67+2 67+2 68+1 0.674
MHR (beats/min) ~ 75+1° 69+2* 68+2 P 68+2 " 69+2 ° 0.021%*
QRS (ms) 8043 7743 7743 7843 78+3 0.157
SDNN (ms) 5042 ° 58+4* 67+4 P 68+4 ° 64+3 ° 0.004*
TP (ms?) 1215497 1794235 23294324 23694297 20884185 0.006*
In TP 5.840.2 ° 6.12+0.2% 6.29+0.2 #2 6.30+0.2 " 6.18+0.2 0.052
LF (ms?) 402+50 723+158 886+197 9184222 699+100 0.044*
InLF 5.96+0.1 6.13+0.1 6.54+0.1" 6.52+0.2 6.47+0.2 0.048*
HF (ms?) 400+72 549499 680+139 639+89 616110 0.102
In HF 5.9240.1° 6.3240.2 6.54+0.2 ** 6.52+0.2 ° 6.45+0.1° 0.011*
nLF (n.u.) 53+4.2 53+5.8 55+5.4 54+6.5 55+5.9 0.733
nHF (n.u.) 47+4.2 47+5.8 45+5.4 46+6.5 45+5.9 0.736
LF/HF 1.34+0.25 1.92+0.64 1.85+0.56 2.2240.79 2.1620.74 0.210

For abbreviations, see legend to Table 4.2.
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Tiog BRiE D SBP (mmHg) (1) T35 10542 mmHg > (II) T35
% 10142 mmHg > (III) T35 10142 mmHg > (IV) T35 102+1
mmHg > (V) T35 % 101+IlmmHg > p & 5 0.074 > 57 SBP :x % 7
EEFEALAR (D e (1D (FLagidie) (1) & () (FLe

FAES) VR ZPELRE (1) ® (IID-~(IV)~ (V) (FLoi

53060 A4) 2 mE L EISEM LR .

DBP (mmHg) (1) T35 5 6541 mmHg > (1) < 5% 64+ mmHg >
(1) T35% 63+l mmHg > (IV) T35 67+l mmHg > (V) L3535
67+1 mmHg >p & % 0.012 &7 DBP sc % + = » EAFEH X B (1)
gD (Fk@gpts)~(1) & () (FLERBEL) V1 AP
AR oot (1D & (V) (FECELERL 30 4) 74

48 (p=0.04)-

T35 F ¢ MHR (beats/min) (1) T35 5 78+2 /& » (1) T35
L7242 =/ > () T304 6842 =x/4A »(IV) T4 70+£2 /A >

(V) Ti55 6942 /4 » p & % 0.001 » &+ MHR sc % T % » 2 &g
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(FLoiadi) s RFLE (p= 0.001) Br ™% o S5t i
(D (D) (FLepiE) BFLE (p=0.007)-(1) & (IV)
(FLERBELI0L4) HEFLE (p=0017)~(1) & (V) (¥

LR ARG 60 4) T EFLE (p=0.006) -

T 32 QRS # :QRS (ms) (1)L =% 78+3ms (I1)T 5% 76+3ms>
(II1) T35% 78+4ms» (IV) T35 77+3ms» (V) L3554 78+7ms
piEi 0.802> 87 QRS#: ¥ 72 EFMH LR (1) & (1) (FLe
gwate )~ (1) & (D) (FLrefehis) vk aPLd (1) &
(MD~(IV)~ (V) (FkEiais ~30-60 ~48) 2 e B fiog

PAiR -

LFF s E I (NN)2 $-8 % (SDNN) : SDNN (ms) (1) %
9% 47+44ms > (I1) T35 61+4ms > (1I1) T35 76+5ms > (IV) T
325 70£3ms > (V) T35% 64+4ms > p i 5 0.005 > &= SDNN & &
EREFPHLIR (D) (ID)(Fxegdis)(p=0.009) (1) (1)
(B Ais) s BFLE (p=0.001) &7 F = o S gant @ (1)

gD (Fraris) s EFLE (p=0.004)~(1) & (IV) (#



T EE 30 A4) FREFLE (p<001)~(1) & (V) (ke
KRS0 ~48) FHEFLE (p=004)-

B % InTP (1) T5% 5.44+0.19 Inms® > (11) L 3% 6.0+0.16
Inms”> (II1) T 3% 6.54£0.19 Inms”> (IV) T 5% 6.36£0.16 In ms” >
(V) T35% 6.1340.23 Inms® >p & % 0.013 > &% In TP :x % 2 £
BEMZRE (D)2 (1D (FLagnis) (p=0.012)~ (1) & (1)
(Bl i) (p<00l) 7 BFLZE > In TP x t = - 45
e (1) & (I (FeEBgl) 3 5¥x4L4E (p=0002) (1) &

(IV) (#L B30 »48) 1 EFLE (p=0.001)-

MAEF & InLF(1)T35% 5.940.22 Inms*» (11) L 355 6.6+0.11
Inms”> (III) T 3% 6.68+0.17 In ms™> (IV) T ¥ % 6.52+0.14 In ms® >
(V) T35% 6.40+0.18 Inms® >p & % 0.053 > &% In LF :x % 2 £
BEM AR ()& () (FLaigikis)(p=0.009) (1) £ (1)

(FLeyEs)(p=0019) FBFLE (1) (IH)~(IV)~(V)

(BFEe e Bis 3060 A4) 2 e RIDEP LR

BAEH % 1 ln HF (1) T35% 5.7840.17 In ms® > (1) L3534
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6.1240.23 Inms* (II1) T 35 % 6.83+£0.22 Inms*(IV) L 2% 6.77£0.19
Inms® (V) T35 6.45+0.21 Inms”» p & % 0.011 > &Fn InHF + = >
ERFEALAR (D (ID(FLafRHie)(p=007) 2 FLE
(D) & (D) (FLemris) HEFLE (p= 001) g7+ 2 o
Sfadt g (1) @ (ID (FLani) 8F¥F4L2 (p=0.003) "

(D& (IV)(FLmiBis30ss) t8ELE (p=0.002) (1)

2 (V) (B ekito0 )  HELE (p=0.015)-

Fo Mg & nlF (1) T35 57£53nw 0 (11) T30 %
53£5.6n.u. > (III) T35 56+5nu. 0 (IV) L5 584+59nu. > (V)
Tyn% 56+5.8nwp B 5 0.9440 B nLF e A LA ER L B (1)
B (D) (FLggidts)~ (1) & (1) (FLE&dis) v im gp
AR ()& (ID~(OV)~ (V) (F LBt ~30-60 4 4)

L m BRI E P AL B

TR FAES F nHF (1) T35 43£53nu. 0 (I1) T 5
47+5.6nu. > (II1) T 55 4445nu. > (IV) T35 42459n.u. 0 (V)
Tya% 44+58nu, o p 85 0.944 > B nHF %7 LB EP LR

(D) & (1) (#F g2 )~ (1) & (1) (FLEBL) i
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EpgLE (1) & (ID-~(V)~ (V) (FLaiL 3060 »

) 2 et a P EALR -

A 3 % (ms?)/ B A 7 & (ms?)v @ (LF/ HF) : LF/ HF (1) T 353
1.89+0.44 > (11) T55 1.54+036> (1I1) T35 1.74036 - (IV)

T 3a% 2.39+0.75 (V)T 335 2.07£0.61>p & 5 0.555> B>+ LF/ HF

R ERFEAR (D& (1D (FLegiis)-(1) & (1) (#
LR EE) o @ AR (D) g (HD-~V)~ (V) (F &

RS 3060 448) 2 BB RIDEPEALRE
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Table 4.4 : Third time changes in blood pressure, QRS wave and measures of heart rate variability (HRV) with oil massage

in the second week.

Items I : sitting still II : applying oil II: 0 min IV : 30 min V : 60 min p value
SBP (mmHg) 105+2 10142 10142 # 102+1 1011 0.074
DBP (mmHg) 65+1° 64+1 63+1*" 67+1%" 67+1°¢ 0.012%
MHR (beats/min) 78+2° 7242 % 68+2 P 7042 ° 69+2 ° 0.001*
QRS (ms) 7843 7643 78+4 7743 78+7 0.862
SDNN (ms) 4744 ° 61+4* 7645 P 7043 ° 64+4 "¢ 0.005*
TP (ms?) 11284200 18584235 29194428 24564207 20924277 0.008*
In TP 5.44+0.19 6.0+0.16* 6.54+0.19"°  6.36+0.16° 6.13+0.23 ° 0.013*
LF (ms?) 378+68 617+151 11744236 1041£165 790+154 0.013*
InLF 5.9+0.22 6.6+0.11* 6.68+0.17 6.52+0.14 6.40+0.18 0.053
HF (ms?) 286+63 455+58 826+139 6604100 596+137 0.063
In HF 5.78+0.17° 6.12+0.23 6.83+0.22 "> 6.77+0.19° 6.45+0.21*¢ 0.011%
nLF (n.u.) 57+5.3 53+5.6 5645 58+5.9 56+5.8 0.944
nHF (n.u.) 43+5.3 47+5.6 44+5 42+5.9 44+5.8 0.944
LF/HF 1.89+0.44 1.54+0.36* 1.7+0.36 2.39+0.75 2.07+0.61 0.555

For abbreviations, see legend to Table 4.2.
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Tiog BRiE D SBP (mmHg) (1) T35 10042 mmHg » (II) T35
% 100+2 mmHg » (IIT) T35 5% 103+2 mmHg > (IV) T35 5 103+2
mmHg > (V) T355% 101+2 mmHg > p & 5 0.774 > &7 SBP ;2% %
EHEFELE (D & (D) (Fxagidi)- (D) & () (#FLka
FeBE) VR EPRELE (D& (ID-~(IV)~ (V) (FLair

53060 A4) 2 mR L ESEM LR .

DBP (mmHg) (1) T35 % 66+2mmHg > (1I) T35 5 64+2mmHg >
(IIl) T35 5% 65+2 mmHg > (IV) T35 35 682 mmHg » (V) T35
671 mmHg * p % 0237 > 257 DBP sc 7 R FH L8 o (1) &
(ID (FLggpie)~(1) & (I (FLaiie) im gp i
AR (D) & (MD~(IV)~(V) (FL et ~30-60 ~48) 2

RS EP LR -

I 350 & (Mean heart rate, Mean HR) : MHR (beats/min) (1) T
¥ami 7682 = /& > (1) Tiai 7142 =/4 > (Il) T4 6942 = /4 »

(IV) T35 70£2 /4 (V) T35 7242 =/4 »p & 5 0.102 >
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s MHR (2% 72 ERFE LR - (1) & (1D (#FLE g is) (p=
0.028)~(I) & (I (#FLEFBe) 1 FLE (p= 0012) &
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) 2 el iha P EALR -
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pEG 0518 7w QRS#=%7 RgFpruir & (D& (ID(#F
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g (M)~ (IV)~ (V) (#2381 ~30-60 4 48) 2 B b

ApPELIE -

o F § 42048 B 9 (NN)2 22 Z(SDNN) : SDNN (ms) (1) =
35 50683 9ms (1) T34 5946.1ms > (1) L 55 65+6.1ms  (IV)
T 355 67+6.3ms > (V) T35 5 62+6ms » p & 5 0.059 > &7 SDNN

z

Ak

4

PERFELE (D& (ID(FxEgEis) (1) () (#

\v

A ) o BPEAR (D& (D~ (IV)~ (V) (#FL

£
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B % (Total Power) : InTP (1) T35 % 5.73+0.18 In ms” » (1)
T 5% 6.0140.27 Inms® > (1) L3535 6.1340.29 Inms” > (IV) T35
% 6.184£0.28 Inms® > (V) T 35% 6.12+40.26 Inms®> P & % 0.104 > &
7 InTP % E8FH LR (1) 2 (1) (FLwigdis) (1) &
(D) (ke pis ) i > B LR (1) (IDH-~(IV)~(V)

(BFEe e Bis ~30-60A4) 2 e RIDEP LR

MAEF F InLF(1)T 5% 5.95+0.1 Inms®>(I1)T 5% 6.25+0.2
Inms®> ()T 5% 6.5340.2 Inms*> (IV) L3535 6.6+0.2 Inms®> (V)
T 5% 6.15£0.1 Inms® > p &5 02310 B InLF a7 EBgE P 4
£ o(D) g (I (Fkzgppis)-(1) & () (FLzipis) v

oo m P ELR o (I g (M)~(IV)~(V) (Fxmqmis ~30-60

AdB) 2 BRI E P LR o

BAEF F InHE(I)T 5% 5.9340.22 In ms®> (11 )L 35 % 6.14+0.3
In ms? (II1) T35% 6.3240.24 In ms* (IV) T¥5% 6.43+0.25 In ms®
(V) T35 621£0.25Inms* > p & 5 024> & In HF :c% 2 2 &
FHLE (D) & (ID (EreEgdis) (D) e () (Erenmm

) mp AR (1) & (HD-~(IV)~ (V) (FLERBL
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¥ Mg F 0 nlF (1) T35 54+5.0nu > (II) T3
53+4.5n.u. > (III) T35 54439n.u. > (IV) L5 56+3.9nu. (V)
T35% 5244 7nu.0p B 5 0.678 ko nLF sc 7 Ed ¥4 A 8 (1)
(D) (FLggidts)~ (1) & (1) (FLE&sis) v im gp
AR ()& (ID~(OV)~ (V) (FLdde Bt ~30-60 4 4)

EANCR LS S = S

FAHRCBAES F D nHF (1) T35 46x5.Inu > (1) T35
47+4.5n.u. > (III) T35 5 46£3.9nu. > (IV) T 355 4443.9nu. 0 (V)
T35% 48+4.7nu. > p B 5 0.693 > Bom nHF ;2% 7 B8 FMH L 8 o
(D& (D) (FLEgpie) (1) & () (F @A) Ko
APREALAR (D& (ID-~(OV)~(V) (FLExAEL 3060 »

) 2 el iba P EALR -

MO 7 3 (ms®)/® A 7 3 (ms”)vt @ (LF/ HF) : LF/ HF (1) 353
1.65+0.42 > (I1) T35 % 1.5£0.42 > (II1) T355 1.64+0.56  (IV) <
25 1.512029 (V) T35 1.43+036 0 p & 5 0.387 » & 7« LF/ HF
A ERFELE (D)8 (D) (FLggiis) (1) & (1) (#
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Table 4.5 : Fourth time changes in blood pressure, QRS wave and measures of heart rate variability (HRV) with oil massage

in the second week.

Items I : sitting still II : applying oil II: 0 min IV : 30 min V:i60min  p value
SBP (mmHg) 100+£2 100+£2 103+£2 103+£2 101+£2 0.774
DBP (mmHg) 66 + 2 64+2 652 682 671 0.237
MHR (beats/min) 7642 7142% 692 * 702 7242 0.102
QRS (ms) 80+3 80+3 78+3 78+3 78+3 0.518
SDNN (ms) 50+3.9 59+6.1 65+6.1 67+6.3 62+6 0.059
TP (ms®) 1273+176 1908+427 2297+377 2390+403 1808+292 0.058
In TP 5.73+0.18 6.01+0.27 6.13+0.29 6.18+0.28 6.12+0.26 0.104
LF (msz) 481£101 686+171 729+142 817+£166 650+124 0.040*
In LF 5.95+0.1 6.25+0.2 6.53+0.2 6.6+0.2 6.15+0.1 0.231
HF (msz) 365+66 605+172 674+164 709+175 658+173 0.063
In HF 5.93+0.22 6.14+0.3 6.32+0.24 6.43+0.25 6.21+0.25 0.240
nLF (n.u.) 54+5.1 53+4.5 544+3.9 56+3.9 52+4.7 0.678
nHF (n.u.) 46+5.1 47+4.5 46+3.9 44+3.9 48+4.7 0.693
LF/HF 1.65+£0.42 1.5+£0.42 1 .64+0.56 1.51+0.29 1.43+0.36 0.387

For abbreviations, see legend to Table 4.2.
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Tiog BRiE D SBP (mmHg) (1) T35 % 103+1 mmHg » (11) T35
% 102+2 mmHg » (II1) T35 % 1031 mmHg > (IV) L% 100+2
mmHg > (V) T35% 101+2mmHg > p & % 0.148 » &5 577 SBP % 7
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T awe F 0 MHR (beats/min) (1) T35 5 74422 =x/% » (1) L 5
27119 =/~ > (IIl) T35 6819 =/~ >(IV) L% 68+2.2 =

/= (V) T35 7019 =/4 »p &5 0.037 > ;7 MHR T *% » £
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2 F § i # 9 (NN)Z {52 £ (SDNN) © SDNN (ms) (1) =

T 355 66+7.6ms: (V) T35 63+7.1ms p & 5 0.106 > &1 SDNN

R ERFEAR (D& (1D (FLegidis)-(1) g (1) (#
SRS ) v AP AR (D) g (HD>~AV)~ (V) (# &2

RS 3060 448) 2 BB RIDEPEALRE

B i InTP (1) T5% 5.840.29 Inms?> (1) T 35% 5.8+0.3 In
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ms® > (1) L35% 6.1540.34 Inms” > (IV) L3535 6.15£0.34 In ms® »
(V) T35 623£026Inms* > p &% 003 &% InTP + = » 2 &g
FHAR (D& (D (FLagdie)~(1) & (D) (FLarg
gy AP AR (D & (HD-~(IV)~(V) (FL BB -

3060 248 ) 2 e misa P AR -

MAEF & In LR(D)T % 5.7140.27 In ms® (11 )T 5 5 5.94+0.22
Inms®> () T 5% 6.39£0.21 Inms*> (IV) T 35% 6.32+0.22 In ms” »
(V) T35% 6374023 Inms® >p & % 0.013> &5 InLF + 2 » &
BMEFEAR (D) & (1D (FLadkidis) (p=0.165) R FE L

£0(D) # (D (F Lo RBE) (p=001) F HFLE - & ffen

(1) &2 (V) (FL2mais30s4) 1 EFLE (p=0.026)-

BAEF X 1 InHF (1) L% 5.740.35 Inms® > (I1) T 3% 5.98+0.3
In ms® (1) T3% 6.11£0.39 In ms® (IV) L% 6.17+0.36 In ms’
(V) T35% 613203 Inms” > p &% 0.037 > &n InHF + = » E &g
FHAR (D& (D) (FLagdie)~(1) & (D) (FLarg
) v 2P LR (1) (HD-~(IV) (V) (F & Ei Al -

3060 248 ) 2 e mRisa P AR -
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¥R MAE 0 nlF (1) T35 5% 4745.5nu 0 (1) 353
54+5n.u. > (II1) T35 48+5.2nu. > (IV) T34 49455nu. > (V)
T4 A7+52nu0p & 5 09360 &7 nLF @& E L 8 (1) & (1)
(L) (D& (MD(FLERBE) VRO APHLE -

(I) 22 (HD~(IV)~(V) (F e mis ~30-60 ~48) 2 B L

PR pP LR -

¥R FMHESF nHF (1) T35 53+5.5nu. 0 (1) T3
46+5n.u. 0 (III) T =5 52+45.2nu. 0 (IV) T4 51+£5.5nu. 0 (V)
T35% 53+52nu. cpiE s 0938 A nHF g F 4 2 B o (1) &
(ID (FLggpie)~(1) & (I (FLaiie) im gp i
2% (1) & (MD~(IV)~ (V) (FLERERL 3060 ~4) 2

ERFVvRDapPRALR -

M AE 54 % (ms?)/ % 4E # 2 (ms?)+* & (LF/ HF) : LE/ HF (1) T35%
1.31£0.39 > (I1) T 355 1.58+0.39 > (II1) T 35% 1.4+0.47 > (IV) T
25 1.3720.42 (V) T¥2% 1.33+£0.46 > p & 5 0.943 > &+ LF/ HF
ARFHALAR (D g (ID(FLagmis)~(1) & (1) (FLk

FERB)VMEZPEHELZE (D & (ID-(IV)~ (V) (#FL ok

553060 A4) 2 mRILESEM LR -
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% 4.6

Table 4.6 : Fifth time changes in blood pressure, QRS wave and measures of heart rate variability (HRV) with oil massage in

the third week.

R 25T AR RAEL R QRS A - HRV m {5t i

Items I : sitting still II : applying oil II: 0 min IV : 30 min V 60 min p value
SBP (mmHg) 103+1 102+2 103+1 100+2 10142 0.148
DBP (mmHg) 66 +1 64+1 67+1 66+1 66:+2 0.557
MHR (beats/min) 74422 ° 71£1.9 * 68+1.9 " 68+2.2° 70£1.9 2 0.037*
QRS (ms) 79+£3.3 78+3.8 78+3.2 " 78+3.1 78+3.3 0.586
SDNN (ms) 52+7.9 55+6.1 68+9.1 66+7.6 63+7.1 0.106
TP (ms?) 15754543 15994343 2504+686 23404489 21244386 0.366
In TP 5.8+0.29 5.840.3 6.15+0.34 6.15+0.34 6.23+0.26 0.030*
LF (ms?) 607+281 588+132 926372 8244219 688+158 0.855
In LF 5.7140.27° 5.9440.22 6.39+0.21 "2 6.32+0.22° 6.37+0.23 ° 0.013*
HF (ms?) 5274162 514+144 839+271 820+190 698+149 0.400
In HF 5.740.35 5.98+0.3 6.11+0.39 6.17+0.36 6.13+0.3 0.037*
nLF (n.u.) 4745.5 54+5 48+5.2 49£5.5 47+5.2 0.936
nHF (n.u.) 53+5.5 46+£5 52+5.2 51+5.5 53+5.2 0.938
LF/HF 1.31+0.39 1.58+0.39 1.4+0.47 1.37+0.42 1.33+0.46 0.943

For abbreviations, see legend to Table 4.2.
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# b 3 B B~ QRS A ~ HRV =

T ion B SBP (mmHg) (1) 355 105+1 mmHg > (II) T35

% 99+1 mmHg > (IIl) T35 102+1 mmHg > (IV) T35 98%1

mmHg > (V) ¥35% 100+£7 mmHg > p & % <0.01 » -1 SBP ™ *%

* ?

EEEMAL

(1) & (ID) (FLxEgHie) (p=0.016) 3 BF M

(D) & (D (FkEia) (p=0.173) 2 FLE - =4

gt (D e (IV)(FL BB 304,48)F 8FLE (p=0.017)

-

_42

(1) & (V) (#B2Emaie0 4) 1 FLE (p=0.002)-

DBP (mmHg) (I) L35 % 66+1mmHg > (II) T35 5 62+2mmHg »

(III) L= % 661 mmHg > (IV) 355 65+l mmHg » (V) T3
65+1 mmHg > p & % 0.716 &5 DBP A ¥ 1 8 (1) & (1) (#

dripd s )~ (1) & (D (FL i) v g ELE (D)

g (MDD ~(IV)~ (V) (FrEfris ~30~60 A4 ) 2 e [FF b fis
AP LR -

T 35w F P MHR (beats/min) (1) T35 5 74419 =/~ » (1) T
395 68+1.8 =t/4 » (III) T35 67£1.5 /& » (IV) L3535 68+1.5
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/a0 (V) T35 71202 /4 p @5 02 7 MHR A ¥ 12
23 (D & (ID) (FLeigi i) (p<ool) 5 FELE - (D)
g (D (F LA E) (p=001) 5 FLE - = Hat g (D)
g (D (FLefri) s EFLE (p=0.01) (D) & (IV) (#

LR 3044) FHEELE (p=0.011)-

T35 QRS 4 : QRS (ms) (1) T5% 75+dms» (I1) <353
78+3.7ms > (III) T34 7543 9ms > (IV) T35 7943.3ms» (V)
T35y 7943.1msop &5 0.2430 B+ QRS A FHLE (1) (1)
(Fdagd)~(DE (D) (FLaph) R gpPgif -
(D & (M)~ (IV)~ (V) (F L B3B8 ~30-60 ~48) 2 B/t

FIoRpP LR -

& F § s 3 P (NN)2Z #5282 (SDNN) © SDNN (ms) (1) *
355 5244 8ms (1) T#25 67£84ms > (III) T #=5 72+£9.1ms > (IV)
T 355 69+7.8ms 0 (V) L3355 66+6.lms > p & 5 0.03 > &1 SDNN
FEEEFELR (1) & (I (FLegidis) (p=0011) 3
BypL42 (D (ID(FLEais)(p= 0004) 1 BFLE -

st (1) & (D (FLafris) ¥4 32 (p=0.022)>
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(D& (IV) (#FLemi3004) 1 EFLE (p=0.028)-

B X InTP(1)T5% 6.06£0.25 Inms®> (I1) T 35% 6.37+0.27
Inms”> (III) T 3% 6.30£0.37 Inms”> (IV) L 5% 6.37+0.24 In ms”
(V) 355 6224025 Inms* > p &% 0.507 > &1 In TP & B¢ % %
A8 (1) & (1) (FLagidis) (p=0.006) 7 FELE - (1)
B (D (F L Bie ) (p=029) & kg% A 2 -(1)& (IH~(IV) ~

(V) (BL2&3mis 30-6044) 2 e fF L RIDEMELR -

MAEF 1 In LR(1)T 5% 5.8540.18 Inms™> (1)L 54 6.31+0.22
Inms®> (II1) T % 6.47+0.21 Inms”> (IV) T % 6.58+0.22 In ms” »
(V) T35 6.54£0.24 Inms”» p & % 0.055 & In LF & & % {*
AR (1) & (1) (FLgigidts) (p=0.045)~ (1) & (III) (# &

BRAERL) (p=0039) 3 FELE (1) & (IDH-~(IV)~ (V) (#

lst

LB AEL 3060 448) 2 e RIDEP LR -

B AEF % In HR(1)T 35 % 5.8840.27 In ms®> (11)T 35 % 6.38+0.31
In ms? (II) T35% 6.53+0.32 In ms® (IV) T #5% 6.33+0.28 In ms?

(V) L3535 6324029 Inms”*» p & % 0.216 > %57 InHF £ A ¥+ 4

Bo(D)e (ID(#FL&gpis)(p=0.005) 1 HFHLLE (1) &
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(D) ($F L B3 (p=0.001) 3 BEFLBE - St (1) &
(D) (#L2miE) JHFLE (p=004) (1) £ (IV) (#2

BB 30A8) FHRFLE (p=0.016)-

¥ MHES 0 nLF (1) T35 46231 nu > (11) T59% 5044
nu > (II1) T35 55243 nu. > (IV) L% 50249 nu. > (V) L5
5 50+6.5nu. pE5 0547 k7 nLF R ¥ £ 8 - (1) ¢ (1) (#
g is) (p=0.109) gEF L2 - (D) & (D) (FLrakk
) (p=0012) 3 BF AL - (1) & (IIH~(IV)~ (V) (F L&

BEis ~3060 A4s) 2 B RISAP LR -

FHRCOBAH#F nHF (1) T35 54+83.0nu > (1) T35 3
50+4nu. > (II1) T35 45+43n.uw. > (IV) T35 50+49n.u. > (V)
T35% 49+6.5nu. p EE 0547 B nHF g F A 8 - (1) &
(I (FLagHis) (p=0.109) ¥ L2 - (1) & (1) (#
LB RS ) (p=0012) FEFALE (1) & () ~(IV)~ (V) (#

L EFAEL 3060 448) 2 R RIDEP LR -

Ol 7 % (ms)/ B 48 # & (ms?)+ & (LF/ HF) : LF/ HF (1) T 353
0.93+£0.14 » (I1) T35 1.2240.26 » (1) T#55 1.5240.29 » (IV)
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Tn% 124024 (V) T35 2172097 > p & 5 02525 &7 LF/ HF
ERFEZE -(DaD(EFLagH s ) agFE il (p=0.134):
(D& (D) (FLa3ki) (p=0.02) 3 ¥ LA (1) & (1)~

(IV)S(V) (F & 246815 23060 2 48) oM RISE P AL R -
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Table 4.7 : Sixth time changes in blood pressure, QRS wave and measures of heart rate variability (HRV) with oil massage in

the third week.

Items I :sittingstill 1T @ applying oil II: 0 min IV 2 30 min V : 60 min p value
SBP (mmHg) 105+1 ° 99+ * 102+1° 98+1 " 1007 ° <0.01*
DBP (mmHg) 66 + 1 6242 66:+1 651 65+1 0.716
MHR (beats/min) 74+1.9° 68+1.8 * 67+1.5"° 68+1.5° 71+0.2 0.200
QRS (ms) 75+4 78+3.7 7543.9 7943.3 79+3.1 0.243
SDNN (ms) 52+4.8° 67+8.4 * 72+49.1 P 69+7.8 ° 66+6.1 0.030*
TP (ms?) 15274327 2598+658 2959+754 2621+605 23734404 0.056
In TP 6.06+0.25 6.37+0.27 * = 6.30+0.37 6.37+0.24 6.22+0.507 0.507
LF (ms?) 533+149 998+343 11504336 866+259 8194217 0.196
In LF 5.85+0.18 6.31+0.22 *  6.47+0.21 " 6.58+0.22 6.54+0.24 0.055
HF (ms?) 580+128 8754249 10124318 790+194 6424109 0.945
In HF 5.88+0.27°  6.38+0.31*  6.53+0.327°  6.33+0.28° 6.32+0.29 0.216
nLF (n.u.) 46+3.1 50+4 55+4.3 " 50+4.9 50+6.5 0.547
nHF (n.u.) 54+3.1 50+4 45443 " 50+4.9 49+6.5 0.547
LF/HF 0.93+0.14  1.22+0.26 1.5240.29 1.240.24 2.17+0.97 0.252

For abbreviations, see legend to Table 4.2.
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48 ®wik2 % - = B B~ QRS & ~ HRV

Tiog BRiE D SBP (mmHg) (1) T35% 101+1 mmHg - (II) T35
% 99+1 mmHg > (III) T35 5 101+£2 mmHg > (IV) T35 9942
mmHg > (V) T35 98+2 mmHg »p & 5 0.1 > &+ SBP & & ¥ |+
AZ (D) & (I (FLggiis)~(1) & (1) (FLaris)
o g REAR (1) & (D ~(IV)~ (V) (#F &g ge B8 ~ 30

60 A kb) 2 B W RIDEM LB

DBP (mmHg) (1) L35 % 62+2 mmHg > (II) T35 3% 63+2 mmHg -
(II1) 3% 63+]1 mmHg > (IV) T35% 6442 mmHg > (V) T 35%
65+2 mmHg > p & % 0.185 357 DBP #2 ¥ £ 8 - (1) & (II)
(Fh@pgdi)~(DE (D (FLEpLE )R 2P LR -
(1) & (MD~(OV)~ (V) (FkgieAis 3060 4~48) 2 B/

FIoRpP LR -

T iae F 0 MHR (beats/min) (1) T35 5 74+2 =/4 » (1) L35
L6812 =t/ > (II1) T34 662 /A »(IV) T i 6742 =/A >

(V) L5 6742 /4 »p & % 0.001 » &5+ MHR T % » £ Bg % 4
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A8 (1) 2 (1) (FLeigidis) (p=0.001)~(1) & (1) (F&
B E) (p=0.001) § BF LB o A gfernt i (1) & (1) (3 &

BB FHEFLE (p=0009) (1) & (IV) (& 55 15 30

A

&

) FRHFLE (p=0.006) (1) & (V) (#F L& 60 » 48 )

THEFLRE (p=0.005)-

T QRS A QRS (ms) (I)T3=% 783 ms- (1) L3535 774
ms> (III) T35 763 ms  (IV) T304 77H4 ms (V) T a5 7844
ms>p E 5 0879 %7 QRSEHFMH LR (1) &2 (1) (FLeif
MDD E(MD(FLEfpie ) v apP LR o(1)g (1) -

(IV)~(V)(FLEmais 3060 ~48) DRV RIDEPELR -

*FF P HNN)2Z % L (SDNN) : SDNN (ms) (I) E
35 53+4ms > (1) T35 62+4ms > (1) T35 68+5ms > (IV) L
% 67+5ms (V) T 35% 65+5ms> p & 5 0.035 &7 SDNN + =
EEEMALR (1) (1) (FLekidis)(p=0.028)~(1) £ (1)
(FLrefrgis) (p=0.01) 1 BFLE - (1) & (IIDH-~(IV)~(V)

(BFEe e Bis 3060 A4) 2 e\ RIDEP LR
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B X InTP(1)T5% 5.7140.22 Inms®» (I1) T 35 % 6.21+0.21
Inms?: (M) T 5% 6.24+0.2 Inms” > (IV) T 5% 6.12+0.24 In ms® »
(V) T¥% 6.08£0.26 Inms” > p &% 0.12> &7 In TP B F 1 4
Bo(D) & (D) (#kERgiis) (p=0.034)~(1) & (M) (F L&

FBE) (p=0019) 3 BFLRE (1) & (D)~ (IV)~ (V) (#F&

BRAES 30-6044) 2 BB RIDEPELE o

MAEF A In LF(1)T % 6.2120.21 Inms”> (1)L 5% 6.6£0.98
Inms®> (II1) T % 6.57+0.16 Inms”> (IV) T % 6.53+0.22 In ms” »
(V) 355 63702 Inms’* > p & 5 0.664 » 7 InLF @ &g ¥ 1+ 4
£ o(D) & (D) (FLagHis)-(1) & (1) (FLairpis)

oo ZAPREALR (D) & (HD~(IV)~(V) (FL &R 3060

AdE) 2 BRI E P LR o

BAEH & 1 In HF (1) T35% 57840.21 In ms® > (II) L3m%
6.15£0.19 Inms” (III) L% 6.5£0.26 Inms* (IV) L 5% 6.47+0.3
Inms* (V) L5% 6374023 Inms®>p & % 0.024> &5+ In HF + 2 >
EHFHLLE (D) & (1D (FLekidis) (p=0083) £4F L

(D & (D) (FLagis) (p=0.005) s FFLE - (1) &

(MD~(IV)~(V) (FdaEfmis 3060 »45) 2. 2\ fiba
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P LR -

FARM A X nlF (1) T35 51+£5.1 nu > (II) T35
48+4.2nu. > (II1) T 5% 56+4.3nu. > (IV) T35 58+45.7n.u. > (V)
T35% 5545 7nu, op 5 01920 %7 nLF g F £ & (1) 2 (1)
(Fragd)~(DE (ID(FLERRLE) VRO EPELE o
(D) & (MD~(IV)~ (V) (F g Bl ~30~60 »45) 2 e

PR pP LR -

¥R BAEHS F CnHF (1) T35 49+5.1nu. > (1) T35
5244 2n.u. > (II1) T35 % 4444 3nu. > (IV) T35 4245.7nu. 0 (V)
T3a% 4545 7nu.0p B 5 0.188 > B w nHF A F £ 8 o(1) 2 (1)
(FLagpi)~(DE (D (FLEBE) R ZPELE -

(I) 22 (HD~(IV)~ (V) (F & Ais ~30-60 ~48) 2 B

FIoRpP LR -

MHE % % (ms®)/ B 4 # = (ms®)+ & (LF/ HF) : LF/ HE (1) T353%
1.54+0.51 > (1) T¥2% 1.13+£0.22 > (I1) T 35% 1.56£0.29 5 (IV)

T35% 2.12+0.65 (V) L3535 2.12+0.7 > p & % 0.244 > ¥+ LF/ HF

EREEA I A& (D& (D (g ) (1) & (1) (#
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T feBs) VR ZPRELR (D) & (IIDH-~(OV)~ (V) (Fd&h

RS 3060 448) 2 BB RIDEPEALRE o
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Table 4.8 : Seventh time changes in blood pressure, QRS wave and measures of heart rate variability (HRV) with oil

massage in the fourth week.

Items I : sitting still II : applying oil II: 0 min IV : 30 min V 60 min p value
SBP (mmHg) 1011 99-+1 10122 99-+2 982 0.100
DBP (mmHg) 62 &2 632 63+1 642 65+2 0.185
MHR (beats/min) 7442 ° 68+2 * 66+2 P 67+2° 67+2° 0.001*
QRS (ms) 7843 77+4 7643 77+4 78+4 0.879
SDNN (ms) 53+4 62+4 * 68+5 " 67+5 65+5 0.035*
TP (ms?) 14604223 1965+245 23234344 24014397 20614279 0.063
In TP 5.71+0.22 6.21+£0.21 * 6.24+0.2 * 6.12+0.82 6.08+0.26 0.120
LF (ms?) 412+88 5704109 881+165 9474201 7224111 0.016*
InLF 6.21+0.21 6.6+0.98 6.57+0.16 6.53+0.22 6.37+0.2 0.664
HF (ms?) 385+83 616+105 635+122 6024125 624+150 0.019*
In HF 5.78+0.21° 6.15+0.19 6.5+0.26 *° 6.47+0.3 6.37+0.23 ° 0.024*
nLF (n.u.) 51+5.1 48+4.2 56+4.3 58+5.7 55+5.7 0.192
nHF (n.u.) 49+5.1 50+4.2 44+4.3 42+5.7 45+5.7 0.188
LF/HF 1.54 +0.51 1.13£0.22 1.56+0.29 2.12+0.65 2.12+0.7 0.244

For abbreviations, see legend to Table 4.2.
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49 5w x2 5 A=A B - QRS A ~ HRV =

Tiog BRiE D SBP (mmHg) (1) T35% 10242 mmHg > (II) T35
% 99+2 mmHg > (III) T35 5% 101+2 mmHg > (IV) T35 5% 9941
mmHg > (V) T35% 101+IlmmHg » p & % 0.370 > & 7+ SBP & & ¥
BAE (D) (D) (FLggiais) (1) & () (FLargi)
o g REAR (1) & (D ~(IV)~ (V) (#F &g ge B8 ~ 30

60 kb) 2 B W RIDEM LB o

DBP (mmHg) (1) 5% 662 mmHg> (11) L% 61+2 mmHg
(1) T5% 631 mmHg » (IV) T35% 6441 mmHg » (V) T3
66+1 mmHg > p & % 0.887 » ki DBP £ 1 £ 8 - (1) & (1)
(FrEgd )~ (DE (D (FLafr) R aP i o

(I) & (M)~(IV)~(V) (FLEqais ~30-60 445 ) 2 B/

FIoRpP LR -

T 350 F ¢ MHR (beats/min) (1) T35 5 74+2 /% » (1) T35
L6942 =t/ > (1) T34 6542 /& »(IV) T 5 6742 =/A >

(V) Tia%5 6942 /4 »p &5 0.010 » &+ MHR T % » £ Bg % 4
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AR (1) () (Fx&Egiis) (p<0.01)~(1) & () (#F&
BB ) (p= 001)  HF LB o A gfert i (1) & (1) (3 &

BRAEG) FHFLE (p<0.01) (1) & (IV) (FE @RS 30

A

B

) FEFLRE (p<001):(1) & (V) (#FL3his 60 A 4)

FEFLE (p=0025)-

T 35 QRS i 1QRS (ms) (1)L 5% 79+4ms> (1)L 5% 78+3ms>
() T3 77+4ms > (IV) T35 77+4ms (V) L3554 77+4ms >

piEs 0208 kon QRS mig¥ A 8 - (1) & (1) (#F L& is)
(D (D(FLafhis) v o g LR (g (ID~(IV) -

(V) (BL2&3mis ~30-6044) 2 e fF L RIDEMELR -

¥ § 3% Y (NN)2 $53# £ (SDNN) : SDNN (ms) (1) =
a5 56£5.4ms (1) T35 % 62+46.2ms > (1) L 5% 69+6.4ms (IV)
T 355 69+6.1ms (V) T 55 66+£5.3ms > p & 5 0.027 > 257 SDNN
P EREFR LR (D) & (1D (FLEgiis) (p=0201) &
BEAR (D (D (FLamis)(p=002) 1 BFLE -

emt (1) (IV)(# L 248 B 18 30 2 48) F BEF L E (p=0.03)+
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s 3 % (Total Power) : InTP (1) L 35% 5.85+0.27 Inms” > (II)
T¥a% 6.1340.32 Inms® > (1) L3535 6.4140.26 Inms” > (IV) T35
% 6.28+0.26 Inms* > (V) L3545 6.1940.28 Inms* > p & % 0. 029 >
B InTP = > ERFMAE (1) & (1D (Eeekwis) (p=
0.127) mig ¥ £ 8 ~(1) & () (FLama) (p=0.003) 7 &
FAR oA fat g (1) & (D (FL2RBEL) HEFLE (p

=0.017 ) (DE(V(F L &2 30454 )7 BF L E(p=0.034)-

MAEF F In LF (1) L% 6.2240.23 In ms*> (I1) Ti5%
6.1940.23 In ms>> (1)L 35 % 6.55+£0.21 In ms*> (IV )L 35 % 6.53+0.22
Inms®> (V) T¥% 6.09+0.16 Inms*> p &5 0.198 > & In LF &
BEMZRE (1) g (1D (FLggi i) (1) & () (FLak
Bis) v BPEAR (1) e (MD~(IV)~ (V) (F &gl
3060 ~48) 2 BRIV ERIDE P E LR o

BAEH# X ln HE (1) T3 % 5994024 In ms®» (1) T35
6.09+0.29 In ms” (II1) T 35% 6.4+0.25 Inms® (IV) T 35% 6.43+0.26
Inms* (V) T35% 6.41£0.28 Inms* > p & % 0.038 > g InHF + = »

LRFRLR (D & (D (Fg i)~ (1) & (I (4 4
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BAES) VR ZPELRE (D& (MIH~(IV)~(V) (FL i

553060 A4) 2 mE L ESEM LR o

¥R M F 0 nlF (1) T35 53+4.6nu > (1) T2
48+6.1n.u. > (II1) T 3% 50+4.21nu. > (IV) T35 53+5.25nu. (V)
Tia% 55+5.lnu.p & 5 0256 %+ nLF &g F 1+ %2 8 - (1) 22 (1)
(FLagpE)~ (D& (D) (FLEBis) R gPELE -

(I) 2 (HI)~(OV)S(V) (F ks deBis ~30-60 4 48) 2 B

LRESE U I

FARMBAS F CnHF (1) T35 47446 nu 2 (1) T3
52+6.1nu. (1) T #24 5044.2 nu. »(IV) T % 47£53 nu. (V)
T35% 4545, 1 nu. »p B 5 0.26: %+ nHF 2 &g+ £ & (1) 2 (1)
(Fragp)~ (D& (D (FLEBE) R EPELE -

(I) 22 (I)~(IV)~(V) (FF k3 iris ~30-60 ~48) 2 B

FIoRpP LR -

HE 4 & (ms®)/ B 4 # = (ms®)+ & (LF/ HF) : LF/ HE (1) T35%

1.46+0.32 > (II) 355 1.55+0.52 > (II1) L3235 1.23+0.28 » (1IV)
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T35% 1.59+0.41 (V)T 5% 1.62+0.34 p & % 0.157 7 LF/ HF
AEFHALAE (D& (1D (ELegipi) (1) & (1) (#F e

FEG) RO ZPFLE (D @ (ID-(IV) (V) (#L 2 xa

53060 A4) 2 mE L ESEM LR o
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% 49 Fwi¥2 F A=K AL R QRS A - HRV # {4t &

Table 4.9 : Eighth time changes in blood pressure, QRS wave and measures of heart rate variability (HRV) with oil massage

in the fourth week.

Items I :sittingstill 1T : applying oil II: 0 min IV : 30 min V 60 min p value
SBP (mmHg) 10242 99:+2 10142 99-+1 1011 0.370
DBP (mmHg) 66 + 2 61+2 63+1 641 66+1 0.887
MHR (beats/min) 7442 ° 69+2* 6542 P 6742 ° 69+2 ° 0.010*
QRS (ms) 79+4 78+3 77+4 77+4 77+4 0.208
SDNN (ms) 56+5.4° 62+6.2 69+6.4° 69+6.1 ° 66+5.3 0.027*
TP (ms?) 1660+297 1982+334 24714392 23884372 23554341 0.022%
In TP 5.85£0.27°  6.13+0.32 6.41£0.26 "> 6.2840.26° 6.19+0.28 0.029*
LF (ms?) 538+130 6504155 776+132 832+169 827+157 0.006*
In LF 6.22+0.23 6.19+0.23 6.55+0.21 6.53+0.22 6.09+0.16 0.198
HF (ms?) 501+120 7204172 825172 703+128 703+162 0.041%*
In HF 5.99+0.24 6.09+0.29 6.4+0.25 6.43+0.26 6.41+0.28 0.038*
nLF (n.u.) 53+4.6 48+6.1 50+4.21 53+5.25 55+5.1 0.256
nHF (n.u.) 47+4.6 52+6.1 50+4.2 47453 45+5.1 0.26
LF/HF 1.46+0.32  1.55+0.52 1.23+0.28 1.59+0.41 1.62+0.34 0.157

For abbreviations, see legend to Table 4.2.
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MHR (beats/min)

85 1

20304 ASB0EBTES

80
75
70
65
60

I (sitting still) II (applying oil) III (post-massage IV(post-massage V(post-massage
0 min) 30 min) 60 min)

B 4.9.1 T Fefbciplzdz T 50 N SOl e B Y 2 T

Chart 4.9.1 Five Changes in eight times of mean heart rate with oil massage

84



10035425

I (sitting still) II (applying oil) III (post-massage IV(post-massage V(post-massage
0 min) 30 min) 60 min)

B 492 T BpFEr ¥ F o B FHEREL AN FRRAED 2281

Chart 4.9.2 Five changes in eight times of SDNN with oil massage
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In HF D B34 B35 B BT ES
g -
7
6
5

I (sitting still) IT (applying o1l)  III (post-massage IV(post-massage V(post-massage
0 min) 30 min) 60 min)

Bl 4.93 7 BRIGR2. B F30 NSk Y 2 1

Chart 4.9.3 Five changes in eight times of In HF with oil massage.
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410 88 E ~ K87 9 ~ BMI 2_ v
4101 v mA R EE RS AR - B 2 HBE
- A2 T E L 59974117 kg % XA 2T
PR E 59.23+1.15kg % = cfFE B L9 E 59.13+1.19kg > %
T H A T E 59105113 kg % 7 o4 A T35 £ 58.82+1.18
kg &%= B TI5ME 5848+£1.22 kg %= &AW L5 E
% 5837+1.14 kg» % =t fAw T35 E 58.02+1.21 kg » 7 K% A
BRI - B AR TIHWE L 58.68+1.04 kg (4rd 4.10.1 > B
4.10.1) o
Wi Bk % — =X first ( aroma-massage first time)¥? % = =t second
(aroma-massage second time) > p & 5 0.003> 2T R E 5 L R & T o

v

R %y - X2 % = = third (aroma-massage third time) > p & A
0004 Rg 7R EF LR X T o VWP %P - HE F e = fourth
(aroma-massage fourth time) > p & % 0.005 > &L 2P A £ B o 1L Ry

A 2

% % — =X ¥ % 7 =t fifth (aroma-massage fifth time) > p & 5 0.002 > &f
THEF LRT T LRF %K ¥ - ¥ % > X sixth (aroma-massage
sixth time)  p & % <0.01» A4 E 4 LB ¥ T % o L RFHH - =

¥ % = =% seventh (aroma-massage seventh time) > p & 7 <0.01 > %1

BMEF L RBL T o LT % ¥ - &% = eighth (aroma-massage
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cighth time) > p & % 0.001 > 7R E F LB & T o L RF %5 - =

B AR AR RSIE- B 7 After a month (one month after experiment
with aromatherapy massage) *p & % 0.049 # £ m PP &g £ R - WV |7
BN BRI EERE- B opE5 0187 WML AP LR -

H &

R S EHT 0 AR R A E AT AR R E

LB AR E R R ST F R R

AORARR A - BB AEET A FE DN AR N IR AL -

i TR R - SRR HE R
B 7 &R R R B EE MEG By i
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4102 vt A TP EFREREIE- B 2 805

$ - 4R BTSSRk L 28.8540.75% 0 % o =k 4% B T dagy
P95 28.35£0.75 % > % = S dAEH T ¥oR F 9 28.43£0.78 % 0 § v =
BB T 58 9k 28105076 % 0 ¥ T i AT T 54
28.37+0.74 % o § = = 4& B T 3aRE 5 % L 27.60+0.80 % 0 ¥ = i
B A T 3o g vk 27.8440.75 % 0 % O~ R B T 35 vk
27.79£0.70% ° F S35 - B 7 4FRl2 T 398 5 28.09+0.75%
(4o 4.10.2 > B 4.10.2) -

Wi Bk % — =X first ( aroma-massage first time)¥? % = =t second

(aroma-massage second time) > p 5 0.132 A7 Mg ikm £ R o Wb

PP % - ¥ % = = third (aroma-massage third time) > p & %
0091 » g7 4 g | £ 8 - WP % % - X &2 % » =X fourth

(aroma-massage fourth time) > p & 5 0.006> &7 4875955 £ & T T *f o

R Bk — X B % T X fifth (aroma-massage fifth time) > p & % 0.
057 » Bg v R Py £ B o WP H S - ¥ %~ X sixth

(aroma-massage sixth time) > p & 5 0.053 > g rf g pm L B o 1t i
B %% - X B % - =X seventh (aroma-massage seventh time) #8775
27.84+0.75%  p B % 0.005 > B R Pqpm A R W R F Bk - X &2

=% eighth (aroma-massage eighth time) > p & 5 0.001 > 8 7+ %8 75 %%
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FART TR VR FHRY - AERRLESELSE- B After a
month (one month after experiment with aromatherapy massage) > p & =
0012 747357 £ B X T o LRFHF S EFREELK
- B opiEs 0280 ¥ irm P LR -

R R T T eI B Py S T ar
G oo i F oL B RIS M A2 A8 e oY B A
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4103 v AR EERFHRF LGSR B 2 BMI

o I RED THEMT Rk BMIkgm) 5 23.23+0.34
kg/m® > % - &A% T BMI & 22.94+0.33 kg/m’ > % = B
T 3aBMI % 22.90+0.33 kg/m® % » =& A% T BMI 5 22.90+0.34
kg/m® s % T = 4% A% T 5 BMI 22.79+0.36 kg/m® » % = = & B w0 L 15
BMI % 22.70+0.36 kg/m®> % = = & BT 35 BMI % 22.62+0.36 kg/m*
¥ A EABT TS BMI L 22.48+0.40 kg/m® o P BB S5 - B0 AF
Bl2. T 32 BMI % 22.74+0.37 kg/m® (4% 4.10.3 > § 4.10.3)

WdRR Bk % — =X 4% & first ( aroma-massage first time) ¥ % = =X
second (aroma-massage second time) > p & % 0.004 &7 BMI 5 £ &
TTE o LR F R - X FHAEE % = = third (aroma-massage third
time)’ p &

% 0.004>% 1 BMI 37 £ £ & T "ot 0% - S 3/ Aroma
22 % » = fourth (aroma-massage fourth time) > p & 5 0.005 > & ;= BMI

FARTTE oy - K BY S T X fifth (aroma-massage fifth

time) > p & % 0.002 > &g ;x BMI 3 £ £ ¥ 7 "% o
WL H - X ¥ % 2~ =X sixth (aroma-massage sixth time) > p E % <0.01 >
Ao BMI 3 £ 8 & 7 %% o V' 0% — = #% & Aroma (1)( aroma-massage

first time)¥ % = = seventh (aroma-massage seventh time) > p & % <

0.01 » 857 BMI $ £ 8 £ 7% o
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=x eighth (aroma-massage eighth time) > p

R - IREAEE R X

B % 0.0l %57 BMI 5 £ 8 &7 "% o b e % — & B Aroma ¥2 7 5%

A IE - B ® 48P After a month (one month after experiment with

aromatherapy massage) * p & % 0.048 > &g+ BMI 3 £ B o % ~ =X

PR AHRAGIE- B AFR 0 p 5 01560 BMIEMHALE -

HoN R R R R

7~

HES 04087 > e NS X o

FRE S 5 0 i AR BMI f e 3555 # SR 47
Hde® d R ABE e 25— BV RIS B - S R R B M

R LA PN fo— B % AFBLE S oE ’Fﬁi

"g F]};T"GFPB’QP

j’%ﬁ"ﬁ I—-J7%,\%1L,%\—F§§;‘-¢é}%:/zm*%@_ﬁ/f§ﬁ

WA BT R R A~ 0} AT AR
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24103 ' AZPIEEFHREREE- B 28E -8

"a

3% ~ BMI

Table 4.10.3 : Compare with the Weight, Body Fat, BMI in eight

measurements and after a month of experiment . (n=12)

Weight

Body Fat

BMI

Pretest 1 1 1
retes (ke) p value %) p value (kg/m?) p value
” 59.97 28.85 23.23
+1.17 +0.75 +0.34
Jnd 59.23 1%ys. 2" 28.35 1%vs.2™ 22.94 1%vs.2™
+1.15 0.003™ +0.75 0.132 +0.33 0.004™
3d 59.13 1%vs. 3™ 28.43 1%vs.3" 22.90 1%vs.3"
+1.19 0.004™ +0.78 0.091 +0.33 0.004™
4 59.10 Pvs. 4™ 2810 1tvsd™ 2290 1%vsd™
+1.13 0.005" +0.76 0.006" +0.34 0.005"
g 58.82 1vs. 5™ 2837 vss™ 2279 1vs.5™
+1.18 0.002°" +0.74 0.057 +0.36 0.002°"
o 58.48 1Mvs. 6™ 27.60 1%vs.6™ 22.70 1%vs.6™
+1.22  p<0.001"  +0.80 0.053 +0.36 p<0.001"
th 58.37 I’tys. 7™ 27.84 Itvs.7™ 22.62 Itvs.7™
+1.14  p<0.001"  +0.75 0.005" +0.36  p<0.001"
gth 58.02 1vs. 8" 27.79 vs.8™ 2248 1 vs.8™
+1.21 0.001" +0.70 0.001"" +0.40 0.001"
After a 58.68 1%vs. after 28.09 1%vs. after 22.74 1%vs. after
month +1.04 0.049" +0.75 0.012" +0.37 0.048"

8" vs. after
0.187

8" vs. after
0.280

8Mys. after
0.156

Values are mean+=SED of weight, Body Fat, BMI. p <0.05 was considered

statisitically significant ; p value obtained from paired z-test.

" Significant at  p<0.05 level ;  significant at p<0.01 level.
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4th """ 5th mlmll 6th % Tth 8th % after a month -

% i * % L L = =

weight(kg)

m——
-

Istvs. Znd  lstwvs. 3rd  Istvs. 4th  Istwvs. 5th Istws, 6th  lstvs, 7th st vs, 8th  1st vs. after 8th vs, after

a month a month

B 4.10.1 vgAXPIEEFTHRSEACHE- B 2HE
Chart 4.10.1 Compare with the Weight in eight measurements and after a month of experiment. (n=12)

" Significant at  p<0.05 level ;  significant at p<0.01 level.
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4th ‘""" 5th ‘m"H"H' 6th % 7th ESIh % after a month -

#oc e e *

Do Wl
\O -

Body fat (%)
b
o0

26 o Q:;:;:
Ist vs. 2nd Istvs. 3rd Istwvs. 4th 1stwvs. 5th 1stwvs. 6th Istvs, 7th Istvs. 8th 1st vs. 8th vs.

after a after a

month month

B 4102 r“RAXPIEEFTHRSAIEHE- BT 285
Chart 4.10.2 Compare with the Body fat in eight measurements and after a month of experiment . (n=12)

" Significant at  p<0.05 level ;  significant at p<0.01 level.
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8th % after a month .

24
23.9

-

23

BMI

22,8
22
21.5

N\

21

Ist vs. 2nd  1stvs. 3rd  Istvs. 4th  Istvs. 5th  1stvs. 6th  Istvs. 7th  Ist vs. 8th st vs. after 8th vs. after

a month a month

B 4.103 @A EERHRELEIE- B2 2 BMI
Chart 4.10.3 Compare with the BMI in eight measurements and after a month of experiment. (n=12)

" Significant at  p<0.05 level ;  significant at p<0.01 level.
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