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ABSTRACT

The Change of Physiological Responses and Pain
Intensity by Some Massage Techniques in Healthy

Volunteers

Jeong, Myung—-A
Advisor : Prof. Ryu, So Yeon, MD, MPH, PhD.
Department of Health Sciences

Graduate School of Chosun University

Objectives: This study was performed to analyzed and compared the changes of
blood flow velocity, skin temperature, pressure pain intensity and serum
concentrations of epinephrine and ACTH of 4 experimental groups ; manual
lymphatic drainage (MDL), Swedish massage (SM), meridian massage (MM) and
sham groups.
Methods: This study design was a randomized controlled trial. Forty healthy volunteers
(22.63£2.53 years) were randomly allocated to four groups. The massage was
carried out 1 time on the back of the subjects for 30 minutes. Measurements were
repeated 3 times; baseline (T;), immediately after (T2) and 30 minutes after
massage (T3). except for epinephrine and ACTH. They were measured at baseline
and 30 minutes after massage.
Results: Blood flow velocity was significantly increased at T» than T in all groups
and at T3 than T; except for sham group. The changes of blood flow velocity at
Te and T3 were significantly different with massage groups compared to sham
group.

Skin temperature on the finger tip was significantly increased at T> and Tj than

T: in all groups. And the changes of skin temperature at T: and T3 were
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significantly different with massage groups compared to sham group.

Skin temperature on the site of massage was significantly increased at Ts than T
in sham, MLD and MM groups. The changes of that between experimental groups
were not significantly different.

Pressure pain intensity was significantly decreased at T> than T; in SM and
MM groups. The changes of pain perception between experimental groups were not
significantly different.

No statistically significant differences were observed in epinephrine and ACTH
concentration between measurement times and experimental groups.

Conclusions: Massage treatment irrespective of massage techniques is capable of
increasing the blood flow velocity and skin temperature. However, to obtain for
reducing pain perception, it 1S necessary to control the pressure on the site of
massage. Further research is needed to find the effect of massage performing using

scientific study designs, various subjects and programs.

Key words: massage, blood flow velocity, skin temperature, Pressure pain intensity
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Healthy pain—free volunteers without known pathology
n=40

Random Allocation

Sham MLD SM MM
n=10 n=10 n=10 n=10

- Blood flow velocity
Baseline Examination (T;) - Skin temperature on massage site
- Skin temperature on finger tip
- Pressure pain intensity
- Epinephrine, ACTH

Application of each massage technique

Immediately after

- Blood flow velocity
Post-massage - Skin temperature on massage site
Examination (T») - Skin temperature on finger tip

- Pressure pain intensity

$After 30min

- Blood flow velocity
Post-massage - Skin temperature on massage site
Examination (T3) - Skin temperature on finger tip

- Pressure pain intensity

- Epinephrine, ACTH

Figure 1. Schematic diagram of study design
MLD : Manual lymphatic drainage, SM : Swedish massage, MM : Meridian massage

_4_

Collection @ chosun



Q]
=

4 3

=

=

594

7}

[

°©

&l

S

= °

AT

B.

—~
fie)

7OL

H71= AR E 0L,
=
[e)

°©

o

1
h=s

s

, 2] Y2 AL 7], AL

O

adth Aol 3o

S

A2

=

=

4078 9] i A7E A
Fol 47
| dFHA

A3

=

o]-&
F et
2o
FS Tt

B

2

]

S

°©

v A

Fol

A2

of |A 7kl QtellA

FoAth,

=

=

°©

ato] FolA AAda Ate o

F oAb« 7198 @ Z = ¢ U X (manual lymphatic drainage), 2=¢ ¢l
(e}

H

139 AR

o FWANE Aol
A Z2A}

L RN I o B

°©

9

BREICE]
atol 19 6 ~ 7

=4

of =3

|

T el A Al
, o 7

, Zp-A o
17 29 7]7e 20089 19 5A%E 19 109744 0] 9o, nlaby

REe

2= Aol A ARE
21 mRALA] (swedish massage), 742 vFAFA] (meridian massage) 7]% ©]th.

[e>

C. mHALA 279

al

oH

—

__,AU
olp

ol
o
el
o
B

j

sl o)

?l.

W7} of® mhaA

A

y

ke
T

30+
= /\]

=

=
=

R PR
LA A

-

L

2
1% whalA 7]

I

3|
=4

Al
=

ke
T

stk

S

1

k)
A

Collection @ chosun

Bk A4



o
Al
=

©

= 44
b o0,
3917

=

=

°©

A7

1
] =] <

k)
A

S

)

550 g4} 210]

d 74wk e

stk

S

A2

[e)
WP o & ALg-3)
Hloh

o e B o S B b [ e R

°©

g

oA AR} 104 o]

o

A 3

=

, 2
T
ol

a
&
30

Erw X

XM 5o

%%dr.i B

4 B g A . oy o

ﬂ\hﬂwau 1dr| Mﬁmﬁ

— Dn_Auon_Al ﬁ o Ho

LEEre 3 TE

cLivE ® LT

| S G

- s RmET T zF

pr— XFN
%) oo ® AR T
il ‘D| N ol n Wﬂ W )
~ b ©w g T T L o
g R e T T A
. T © < 5 0 el Ry, X
oy gy o = I AR " Bl = e
o S ST e o OFER
_ . B _ X
nw_Mo q&eﬁlﬁ D%LWWWLM‘DIWM IH:MIH:W_IO#E
g N ST B < . ¢
oW W OE A S 2T S T Ry
oL o TR S EET v, I eT T
P T L RE R R

i) y [ ~ T N NN
@M&WW% V,rmﬁ%%%ﬂ%%%ﬂﬂ
AN RS U I~ B < ] S S S
= <ol Mo b — 2 H 2 2 Eoay N
O = gy O o ©° s - g0 m HOH =
Mo X up © B oo S X o, ® X W m ]
S o° Moo a A 2 mAT-oLILI Eaml
® oy - S o o BR o
= = o ° o . I e KT ~ o A moR
D o OF so o T /M\ < o mm % m mﬁ Hﬂm o A
~ = = Jl SEEY -
TENETxx® RIBEy T EZsg D
T WMITTTT AFTNT T T T xo
T EE TR R i I
DU \)yptll —_
g T T e w M%%m%%ﬂ«%%%@ﬂ
~288388 o FIPpwWI8BIBE

Collection @ chosun



Hlo ]y
3 ; s
o J e & .
J T £ ©
] oy mﬁ 1‘Dr|,_ A ¥ m B~
T By * .
R > Ho o : Mm e ) mm
3 Yy N X NI ™ ) MR MM "
W P ol o o ol o mr Mo HH
= o Ty o/ ol . \@ ) ) WT ar o
L A C I - a2 Ty
b X T g L) A i
*PEf. 5 oz:I <Ll Tgear T o5 R
cEL® B OBIT Py Lggazs IF 5o
AofBrse SEo TR G R T R
NE T T Moy N e T &pss = ° e
G l%dr.ojia T T N ~ & = & X o qx
TN W45 N g o oa ) © o M o
o mw o 1 up w RIS B ] BN - % < B B 7 OF A
i o T g oo W " o 9 o Y o) = T S R
G e o 9 S g < do | EE S o W do
R B B S T s w® EF P o
E%ﬂzzfq@mﬂ%ommo@s a0 L. Twma
N P T T g R B o i
5 &y T o SO el - 2 g F o X o o K &
ol ~ o oF B T 9 W B 7 o WO T o = kel 3 o o s Qo
e = -~ 30 = 6 o g ~ oo T N T m N o TN T 3
4 < BO o o o] ® Mo A WL n i g W TR oW e G)
o B 8o W oUewr I N = 9 m X U () o+ NG
o o N SO o ) o *ow s oo W ~ O o
o o N owow 8w E — = K w3 3 Iy
ol il = i w4 ol ° a5 = ~ o K Mmoo N < — o o A L I
oo 2 oW o W o P =~ B o N s o] ®OR
EEEz%HHTMmﬁmﬂ%ﬂ%é@@ ur%h,,é%d.mﬂ@%d.
W oo wp o o X Jo Al S S % ™ T X £ & U e = il W T T
"o oF T o ol e ) T B g W W K CO Wn ooR
wqw@w%ﬂﬁWﬂwg%ﬂﬂ#% S-S I AN EE R
ﬂy” ﬁ L ) ! . o nm _ EE _
%aui%%gogzz. oo 2y mhmﬁev%ﬂ%pu%%iii
C o .3= RS LR P I YZhr ST TAEE T
E25232382388858%8 oo ,colﬁmzﬂ %zﬂﬂﬂﬁdd
S22t 22 §35 72X 2 P E T TSR
=SsSsS S8 o« sz xa 2200 T
TwEp R T8I LecL

Collection @ chosun



o

®) AANTANE AEH BAE 17 Ko] ATHE]

© AR Enpon stEy] k.

g},

(10) AZHES o} oo} R97A o] £712S ol gete] EA=7] k.
(1) ol7ie & 3912 FAo Mol 57| @k,

(12) 528 20457] @

(13) 5 ARAE £ule o] §ate] 7hw Wakow F2io] TA2Y] @)

(14) oo} F9ll A 47 5o ZUE o5 Hr}

(15) 2] ¥918 BAE 22l%e] BX=7] @}

(16) 423} 5340 F HojF7] Fr}

(7) F£E 217 o HelE gn dFo] REAA FYelA wae

(18) 5 ARAE £uleS o] §ate] WolF7] )

(19 5 AAZ 358a0] "olFs] A,

(Q0) Sl A AAste] HFE wpeh 20hEY] g

@1) o7l At AFE weh ATEY] @ F, sl 2 9% TRl AtE

etm, &8 wAse] o AAE we Lty 2ts] F.
(22) vhe B9 A ok

4. 3 vlALA] T (Meridian massage) (5= 1-4 #%)

AeEmAbA = Qe WS VEo® st om(34), 4o AL AEH T2
(pressure), &} 22t}57](effleurage & stroking), A2 7](friction), 3 ]57](petrissage)
E &8st 0% Tt A 7 J=F selth T3 A 5 e A A

I=]
w
A A%, AT e FASUA Ao E 2GSk AL PEe o

R

(5) HFo Aol F AXE o3t AR FEFe] BA=I] Fr,
(6) WH1A WP S FErehe o] g3te] oA o] Bejx ATHE] dt,
(1) WA P2 S ABE o] §3te] o7jelA od 0] A kg7 @

Collection @ chosun



7] ot

bl gojz

A3} o §3

=0

(8) oo m Hoj=

)
il
X
il
ol

M

el

g

o

o

X
il

g},

tol EA =7

S

d &7k olg

o

]

gl

el

s

3t}

Bt = A

=
=

o}

=0

KO
.Z:l

Ar

v
o

el

iy, A

=
=4

A 22 8(TOC2M Neurovision, Al

Kol

B

bl

3|
<

3

sl 7] <l

=
=

Batieh. AR 27

A

7 AEnsEe ol9y] AudRs

Collection @ chosun



w
0
oft
N
it

2 28%¥3 10 Ib/az 58 555
alog scale, VAS)S o] &3}
? sto] A7t

5% A% HB5E G5 S

2o
of
o

k1

do
of

_Iii

T

o

g

o

ofy

td

r

fule]

2,

N

Y

o

Ay

o
F?l'd g
o,
o
il
N
o
S
o
fru

S A A3 e A 308 F e del 10 mE ARE e 247
5 mlE EDTAA @9 ¥ 9493 a2 o) 717 2 EE 27

< 2500 rpm 2.2 10
s Basklth vy =y
Az vtE 23 (hich performance liquid chromatography, HPLC)
(HP1100, Hewlett Packard, USA)E °¢]&sto] A& Attt &7 Faludass=

24 welsel @99 29 Feld 3 A K 20 C

e a4s oA

fu

¥ X% double antibody ACTH RIA kit, KACD1 (Diagnostic Products Corporation,
CA, USA)E At&3ste 5453t

_10_

Collection @ chosun



=0
T
i

il

o
<

iz
<)
i

o

—~
fie)

el

el

a= 0.06= 3stglem &

= O
RUN

&

Duncan Hol ¢

-
L

735l

AT

5

2 olg

A28 SPSS/WIN ver 11.0

11

Collection @ chosun



m 9+ 23
A AJT 7+ 71EFH EA ¥m

woQel Feld gl AW BEE whel W 112 BAsgom, B theln
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Table 1. General and baseline characteristics of experimental groups

Variable Sham MLD SM MM p-value
No. 10 10 10 10

Gender (M/F) 55 55 5/5 55

Age (years) 238+ 297 2460+ 313 2280+ 235 2310+ 256 433
Weight (kg) 6240+11.21 6250+ 957  6040+1058  63.30+14.06 950
Height (cm) 166.70+ 712  169.00+ 896 171.60+ 7.73 168.10+ 7.83 573
BMI (kg/m) 2233+ 291 2184+ 243 2036+ 197 2227+ 387 397
Blood flow(cm/sec) 2129+ 437 1937+ 467 1957+ 427 1940+ 4.01 716
Skin Temperature () 29070+ 195 2970+ 148 2980+ 148 2950+ 1.23 979
Skin Temperature (C), IS" 3210+ 1.73 3150+ 097 3270+ 149  31.90+ 1.10 272
PPI (mm) 64.25+17.17 65301068  6945+1056  69.70+12.49 712
Epinephrine (pg/ml) 51.93+2157  3722+11.71  3637x1266 3697+ 9.23 064
ACTH (pg/ml) 24.24+11.00  2758+12.89  27.77+21.31  22.29+13.75 821

Data represented mean and standard deviations.
BMI: Body mass index; IS: in situ; PPI : Pressure Pain Intensity.
MLD : Manual Lymphatic drainage, SM : Swedish massage, MM : Meridian massage

_12_

Collection @ chosun



B. AN &y A& F Ay s 6w

1. @R&x
Ak WS A8 An sad AF, aew 08 Fol FREEE 244y
o AEE A7 wswe wolwe 4% AFel 076126 cm/sec, 308l B

@
5
~~
w
[0}
ig)
>~
-/
r>~l
B

w
o
Mo
=
ek
4
dpw
1
(E
o
o
flo
N
i
s
5
(@}
%
%
1
Zé
)
4
dp>
1
(E
o
i
!
4
of
2

How Fostith

pALA] Al 3 vlalste] A Fo] AREE WSS Ay o U o ghol $AAL
2 7Y AolE B, AFAA Ay Eojel e A9 dlA whARA L, = mRA
Axe] EF&Ee7F FAXCRE Fo% Aozt Az, Al A Aol Blugls o 30
ol Ag Fo dpEHEe] WagE U o (tol] TAFSE {FoF AolE HAL
AP Ay meje] Hlal] wiAbA] @S A8 A
<7}t A tH(Table 2).

_13_

Collection @ chosun



Table 2.
groups at Ty, To, and T3

Comparisons of blood flow velocity (cm/sec) of experimental

(unit : mean+sd)

Variable T T, Ts AT, -T) ATs -T)
Sham 21204437  22.04+402  21.85+428  0.76+1.26™ 056+1.82"
MLD 1937+4.67 22494468  21.95+352 3124319 2.58+2.70™
SM 19574427 24762487  2379+341  519+3.08" 422+165"
MM 1940£4.01  24.88+360  2381+792  547+328" 44141.95™
p-value 0.002 0.001

" p<0.05, the difference among before (T;) and after the treatment (T or Tj) in
each group. a, b means the result of Duncan post hoc test.

MLD : Manual Lymphatic drainage, SM : Swedish massage, MM : Meridian massage

mRARA e S AEetr] A stard A9, aE]al 302 Fol BV dR2ES
SA3eAnh. A o Az wEgs i, oo Ag AFd &b R ks
0.40£0.52 C <7Fskolar, 30+Ee] A3dt F-olli= Abdel wls) 0304048 T F7haksle
W, ol TAIHSE Fostdt. dE=dUUATS AP ARG EThE SR REE
1.34+0.79 C Z7}8t9 3, AHA T 308 3 =712 o =5}

sholan, Y HEE MEE BT | whAb A el 79 AR
3 ALE E7he MR eEE 1775043 T F7hea, AP 308 & Evbe wew
E 1758042 T FGn B BANOR Felsdrh A s e A A
F &vbe SR eE WEEo] 174:046 T, AR 308 & £l MR LR wEde
1L72:060 C Z7het9 R, SR Walt mF sA4o% folai

A A A mastel A Erbe WRLE WEFe 2F 7o P 2
FAHOE Fo% AolF WAm, AFAR A% welFel Ha] YZEYUAL, 29)
W4 VAR, ZE rhARe] @REE} FARNOE fo@ Aol AL, AW

A Ass Muge
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Adoz folg Aol Bl AFAY Ash melzol vls) vhatx 2¥S AQg
AT 25 EAHOR &84 =713t tH(Table 3).

Table 3. Comparisons of skin temperature (C) on the finger tip of

experimental groups at Ty, Ts, and Tj

(unit : mean+sd)

Variable T, T, T, AT, T, ATs -T,
Sham 207+18  30.0£17 30.0£1.6 0.36£0.34° 0.35£0.41*
MLD 20.7¢1.4  31.0+14 30.9+1.2 1.34£0.79" 1.20£0.66™
SM 29515  31.3t14 31.31.3 1774043 1.75+0.42
MM 29515  31.2+13 31215 1.74+0.46™ 1.72+0.60
p-value <0.001 <0.001

" p<0.05, the difference among before (T;) and after the treatment (T or T3) in
each group. a, b, ¢ means the result of Duncan post hoc test.

MLD : Manual Lymphatic drainage, SM : Swedish massage, MM : Meridian massage

ppARA] 1] R FAste] AP Azl wsgS Bu, RO ¢
A5o] whARA] F-9] ¥ H-eEi 040+1.33 T
of H&) 1.28+1.07 C F7latdeh. gz=dU A ALAI AFE mRALA|

2 Zb7F 0.31+0.92 C, 0.83+1.03 C Z7}stt}h. wpAbA] @ Aj8) Aol nls)] 239
e Wake ] ¥ ERA BAHOR fold oS HmolA gk, 08 F 33
@ owpewe sy vhATE Aslsn wolE, YreduAE, 4% s
oAAx FTAXSZE Folgk 2Fol7F AT

J

4
WAA R wRew mawre NE, 0RAT Fol 24P WREE wWaY ny
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Table 4. Comparisons of skin temperature (C) on the site of massage

of experimental groups at T;, Ts, and Ts

(unit : mean+sd)

Variable T, T, Ts AT, -Ty ATs -Ty

Sham 32.0£1.7 32.4+1.8 33.3%1.2 0.40+1.33 1.28+1.07"

MLD 31.6£1.0 31.7+0.8 32.6+0.5 0.10+£0.90 1.02+0.82°

SM 32.5t14 32.6%1.1 33.1£1.6 0.09+0.92 0.5541.05

MM 31.8£1.1 32.1+1.2 326+1.3 0.31£0.92 0.83+1.03"
p 0.879 0.426

" p<0.05, the difference among before (T;) and after the treatment (T: or T3) in
each group.

MLD : Manual Lymphatic drainage, SM : Swedish massage, MM : Meridian massage
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Table 5. Comparisons of pressure pain intensity (VAS)

groups at Ty, To, and T3

of experimental

(unit : mean+sd)

Variable Ty T, Ts AT, -Ty ATy -Ty
Sham 64.25£1717  67.85+2048  69.85+18.63 3.60+13.72™ 5.60+16.09
MLD 60.39+1068  69.00+1669  62.05+22.44 3.61£1535™ -3.34%16.55
SM 69451056 575541222  60.70+1634  -11.90+12.837 -8.75+15.20
MM 69.70+1249  57.40+1756  60.85+2167  -12.30+10.66” -8.85+19.28
p-value 0.007 0.200

* p<0.05, the difference among before (T;) and after the treatment (T or T3) in

each group. a, b means the result of Duncan post hoc test.

MLD: Manual Lymphatic drainage, SM : Swedish massage, MM : Meridian massage
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Table 6.

Comparisons of epinephrine

experimental groups at Ti, Ts, and T3

concentration

(pg/ml)  of

(unit : mean+sd)

Variable Ty T, AT, -T,y
Sham 51.93+21.57 45.79+22.33 -6.14+19.94
MLD 37.22+11.71 38.38+13.84 1.16+16.72
SM 36.37+12.66 35.69+14.12 -0.68+20.19
MM 36.97+ 9.23 41.88+17.03 491£14.51
p-value 0.586

MLD: Manual Lymphatic drainage, SM : Swedish massage, MM :

2 ok tH(Table 7).

Meridian massage

Table 7. Comparisons of ACTH (pg/ml) of experimental groups at T,

Ty, and T3
(unit : mean+sd)
Variable Ty T, ATs =Ty
Sham 24.24+11.00 22.99+9.11 -1.25+7.94
MLD 27.58+12.89 33.84+42.75 6.26+38.30
SM 27.77+21.31 19.74+7.46 -8.03+18.13
MM 22.29+13.75 21.65+16.75 -0.64+18.41
p-value 0.606

MLD: Manual Lymphatic drainage, SM : Swedish massage, MM :
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