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Abstract : This study investigates the effects of aroma neck and shoulder massage and Red LED
irradiation on cutaneous microcirculation in the neck area. In this study, 30 women aged 20 to 60
were randomly assigned to three experimental groups. Group A (n=10) received Red LED irradiation
after aroma neck and shoulder massage, while Group B (n=10) rested for 15 minutes after aroma neck
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and shoulder massage. Group C (n=10) only received Red LED irradiation. The results showed

significant main effects of time between the baseline and post—treatment measurements in Groups A

and B (F = 29.883, p < 0.001, n”
significant (F = 0.202, p = 0.659, n*
and time (F = 8.452, p = 0.001, »’

= 0.624), however, the main effects of the groups were not
= 0.011), but there was a significant interaction between group
= 0.320). There were no significant statistical differences in

cutaneous microcirculation in the neck area after treatment in Group C (p > 0.05, Cohen's d = 0.202).

In conclusion, Red LED treatment demonstrates limited effects on cutaneous microcirculation in the
neck area, differentiating with the results of Groups A and B. Specifically, the combined effect of

aroma neck and shoulder massage and Red LED treatment in Group A was not significant.
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Blood circulation, Skin health

1. M B

Tel7|Ee] IR Qlote] F43] Welshe ¢
ARl A o] whE g WEhE AlgselA AE
]/\/] =2Ao] x#E 9, o]zt AL

e ?ﬁi = AdAlell o] 7pA] Agke] 7
s dozitlll mFe A 7 & M
= 71gelH mRoA o] wiAleghe m R Aol
Ab49) ojoFe AYslT umE AHd OJ 747}4
oPe fAstE ATS FPsta
Aol AHHY dFe Fow
22 9} wele] Aoy
sho A% =2 FEG dR7)
AR 7l tiA e
Te uRE ArlEe] 4% i)

, & 7

l‘.&

=

= u
m
_E
_{

2
My

I>” [
[m oY
ookt
=

Fo
ro
1o
=]
L)
)
-0,
o2 of
= o
o
Ju
=<I3L_I‘
>
o

o mek

L
>
o,
Bl
)
i
o
o
e
L)
o
|
o,
:Oé
)
K oM.

1o my m ok rlo
_<‘3L
N
d
:?_l,_"
re
-
N
il
rlo
i)
o
h

e

ok
M
otd

o 1% Sue Agst
o Wake Prksta k. of
f E4g o8t uHLA
AGH e lstel Jus
w9le] oA ERS AT AR

=k
=

Am gt o
of i 2 4> du ELoob moh i [

ok 0
rE ok
lo rlo

oE
SN
o %0, EL 1o
o

é_‘?d

ne.
1‘-{0 ﬂJIO
ok
E

A ATEAAE 1% oA
FF FAL DR T S
o]

9 ol 2 Ay

a:im
lo 1o
o e i
HE )
0 o it
0,
=2 1o g ox fL

Aroma Neck and Shoulder Massage, Cutaneous microcirculation, Red LED irradiation,

it
o
%
[¢]
rd Ho
et ¢2 oo 1% ol

?}, NIE Yuan jinze 7[10]% B
F2 JA0] #F AR A mA=
=S Uit u]-;qm-oi eHly =111
7 @RF 9 nRE2Lo HXe IS
Ak ols Y ATSES MY oET
orefet A T 9FE oHEFAoh
2@ 9 B ofzl mhAE B A
Ao oigh @Wiol F7tstal it o] mt
AR TeFsE ofdld o dS Zgote] iR A
= ot h:; = =5 2t Ao Eg
2o 49E AHe AeE
AR o, di gt
I o5& KT 4 QItH12,13]. Red LED=
MR AR SUSHT W wste] WY A
A7l Aoz dex ot oo wek of=nt
BP9t Red LED7F 7% aigtel o]7)t g
of thote] ofg] AF7t o]Folx L|FH14-18],
o5 mE HNEF 1] TA tiet d++=
AL] o]Fo2]Z] Akt wEhA & A= ol
b 214 Fus A7l L8 HREAd 71ed
Tissue Viability Imager TiVi700% Z2 7|&S
Apgoto] ofZnf mRARZ|2} Red LED7} & H¢
Ny gERd WAL 9FE WA | 2
HAE T Stk o] A= olHd e ol

FaA
FFS HA=AE ol

w3 wlAlEsol ot

- 394 -



Vol. 41 No. 2 (2024)

3
Azl Fa3%t BAE Agota, o A% A
el mg §E SAAYIE O & A
o2 AtmHot,

o] A4E Sl of=nt H-o7ff wpAR]L} Red
LED7} & #i mN@5Fd mxlEe 9T
Bot ope} 7 uAEF ™ol gt =7
TE 92 Az TR AAEE AT
715 digt) E3h )] 9EE mjE T
a9 sty ZAE mpAste] dAdf Abs|e] A
A3t mlgo tigt A&HQ 88 FEA|Z| A

Cias

_'HEE

b xo rg ot

S
T
i

2. 4
21, A7 iy A 7|1z

2 A Ml AFste 20-6041 4=
ddez sttt A7 #d4de A& 27 9
sto] Z=dista Agaeldeldelel a7 A
IAE ASstAes dFAEe o F
(7001355-202206-HR-561, 7001355-202403—
HR-770)& w®o} stk sk Hoqat
< el 2ol digEe e AelstA
G Ee i T A4 2 A T4l o
© 944, A9 Fol wF ol 23] e A
Sl d, =5, SR BAEw s, AA
), ot=mt ofdllid et Fdel FF
€ HY, A4, dEET S €A e
AT AlZE A 3N el A el T Ee
AR Alee B2 AT

AT FoREe ATHor Fojsilen o
T FHT Aol tit FET olsiE HiEge=
ol TAE & 3089 ogEol AHHUH. 2
© #H4A= FH9=E A I5(NN=10), B &
(N=10), 28] C IFN=102=2 ¥z
o AT 7IZE TS A olFstA] ekt

2.2, N MIE

22.1. of=u} E4d oY

2 dAFolAE= Aol Ul 227 UGS
Y Persea gratissima, QAtA QlE, FEF:
WY, FE W WA, wuiedeE:
Cymbopogon martinii, 9. A&, & 79
9, & " $£Z7] ZFY, LE: Middle

ofzzw} Zol7} mpAIA|S} Red LED ZAb} 2 m alq@se] was 4 3

Note), 22LE(8VY: Dalbergia latifolia, {4t
2 Ak, F& 29 AA, & T &3
Z3H, =E: Middle Note), 2% A& EHg:
Pelargonium graveolens, Q2] A=, F&
i AE AA, =& T #57] SR/RY, E!
Middle Note), T+&2|(8: Pogostemon cablin,
AR QlE, =& RS A, & U 571
THEHEE AHEotAt o] § 223 oY, "nt
24, 229E 22 AdEe BE (DR
ole9] AFolH, TEeE PU|HEFS] A
Foltt. Ahgo] 29gl 223 ¥ 30 mlof &
utEAL 39E, 2XQE S, 22 A2 39
2, &9 292 EdYsto] ARESHATH 9]
upAbA] o] a&S =ol7] {8l Bl AlEF 308
Hof| A2ox 2dS S5

2.2.2. LED 7]7]

Ao =29 KC oFd ¢1=g e LED
B zAF upAbz]7191 PDT-FACEBODY (244,
Therapy LIMITED, Korea)2 ©]-¢3it}. o] LED
FZA} oA 7| 3717 475 x 315 x 230
mme|H, AZA AL 12 V, AFL 3.0 AolH,
FutpeE 50/60 Hzolth A= 1.2 kg® T4
o] Qlth. & 287719 LED o] AarEo] 9l
on o] F}Ye RED LIGHTEFE: 640 nm),
YELLOW LIGHT(@Fg: 583 nm), GREEN
LIGHT@: 532 nm), BLUE LIGHT(@}%:
423 nm) Y] 7} FLez FAEo] it

AgoAe LED FAo] E4 ¢tEe 4t
A2 AMEEeH, FHle 5 Sl st
oAl oF 12 cm EolX fIx]of 1583 244
o2 ZXAEQME XAt RED LIGHT(uH:
640 mm) TFo] Aol FAS ez X

B .

2.2.3 w23 o

A e Hol ntad #E R &
%] Red LEDZ & R45 A A8 ot
23 e FEjer ofFor Pal oA mAa(F
AL TR, A A AFoR AFE A
fol=l g dHME A AR SlEgloH,
g AES] dHME A=distn ggselde]
ALl AEHA. o] AF2 g ATt
AES 713 A% A3 Al 291429 <
Q& WITH1TI.

- 395 -



~
o2
o

T
==
of»
1o

=13
=]

23. &%

B AR E Tissue viability imager TiVi
7002, Tissue viability imager TiVi 700)&
Agetel B wu old@Re] Wets B
TiVi 7OO—L: 1% ZiEet B ZHE ARMgSt
o] % xre= ey Za we Aot}
el wFO| Blo| WhAp gl AlgS 7|Hte s S}
o FujoA Aol ExE FgstA EAR
= /\Jﬂ]EE']Oﬂ/ﬂ Z—]oﬂ.?._q 0/\ E/\-]O /\]—%_O}-oq
"]ih}‘:]fi =4 % Fk °] 17\13 st o
o ZAA AEAe] i 9 [ AT
AR AHE AEstAl 24201

AY WA= S58E& 5] Aol 15-202
B 28 A FAS Fsfof itk £A
A= H HEZ ofoll f1AIskH HollA oF 25cm
dojA Qlth. 54 Agte] Aal dispt E7Fs st
H, XHH AAE FAlsto] F2]o]x] grotof st
ng 4 A dE w5+ N2 SRl
549 A4 BAsh] e 54 A= H

T g

J|)|I

e, & EE Bdolsh T ARl Qo
At o Eth 53 Fel: WAt delg A

AmE Argstel pajztele 9As] AR 5
AY & 20—22°C§ —|°T
2 X4

g% Hol 242 @ W A B o]
obzil nhEAE T Fol AL @ W o A
Re

stgom, olF o

& d g S4sith B 152 A9 el 54
= & W AASL F3F oj7fje] otmnt miARRIE
e ol S4e & ¥ ¢ APsiien, olF 4
g gAES 158 s FAS F & o |
o SAskd. C I52 249 dol 548 &
H AASE Eof Red LEDE XA & g
w8 SAskA

B Ao M= TiVi700 Al2dES o]8ste] &
e oA E A 2 ZAsto] ;A g A

F+(Red Blood Cell, RBC) sE& H7}otxl
TiVi @2 Atstoich. 74 oA wz] A
of Bagt dod= AEsh] s ¥ 992 1

9 wWesl ook 1 %, AdE oele] ouj4s
Askn TiViT00 AAdle] W gualze A

&oto] P4+ RBC F=E A Tivi o] &l
OE2d AT sL7F 2255 TiVi gel &of
202 ®WF RBC 252 =45t ma oo
TiVi g2 95 4 Sk 2 Aol vAE

Journal of the Korean Applied Science and Technology

5 A4S 2ASIE= £8% A EZ TiVi @2 A
|35tal, ol HIFoR F7PHQl EBEAMI A4S
Z=eYot Tt

2.4, A7 4A

2 AFlAE 30| Ade dides 729
2 Fefste] dee AAss. F7HRES Al
el Ad JEoz A

A I =10 AF AF Aol F7HAES]
nF nAERE ST 5 1‘7}%5011741 15
¢ otzup F-ol7f miAAE HEstoir. 1
F AR F uE ohqERE SAsHA
g3 mpag g Fo BAG & é/ﬁ] Red
LEDE 1537 Abeldlnt. #HF4er = i
A RE T S

B % (0=10): A& AF Aol F7HAES]
nF nAERE S &, WS 15
¢ otz=up F-o7f wpAAE A5t 1
T AR 5 R nhERE SAsH
15 BRE FAe At & 5 mE wA
< A SAsIH.

I& (=10): A AF Aol F7HEe]
4% #, wpaa Be =

2k & ZA] Red LEDE 1587 2AHA

o Age s & mE uHERE A 545t

fo:]

AN

o Fz

gl | ol Hx _!l{l
_I

Ao F7EEC] F-o7fo] of=n} wpAt
2 Z2E 9] Q5 158 B3 ¥HRo] &
ZHE Ao A dFA= v Adol =
A e F7EAe wg Hol A ste] & FH
EHZ(Sternocleidomastoid muscle) ZZH|Z
(Scalene), 18|11 & FZ9] E/\ﬂEJ_:L(trapezius)
< FeR St= uARE Pt AR

ARA] Zlgoll e A& (Stroking), oldlH
(Compression), 2% (Petrissage)s-°] ZEZE S
ot

2. 5 & ole 23 EIt

A1E 95t AAAY Al Red LED FARe}F
O]'?-_U} Ed9 ede ARgSte] o o4 Wg
B7Fe ARskeltt. oldl Ald FejollA mF o
AFQl Zuk(Erythema), 5 (Edema), 2144 (Scaling)
74, 7F=(tching)  AHE(Stinging), 224
(Burning) " 8H(Tightness), &7 (Prickling)
o] o]iE st

- 396 -



Vol. 41 No. 2 (2024) ofzmt E-of7f HpARA|S}F Red LED ZAPE & o i wA@Ro] wX= 9F 5

2.6. M2 =4 ot iiil AZH T3 (%, Red LED ZAF & (A 1
w 479 A== SPSS 27.0 ZRIME o8 H) Ee= 152 FA F B 28) A I57 B
stof dlolEE #Astarh. A9 Hgo 5 o 1754 Bgke A7 5564672 2L 60.9+

nAEF WIS @RIsh] 9l Two  way 8.9370]3itt.
repeated measures ANOVA(o]¢d ¥HE-=2] Hi}
+4) 9 g3uE gAS AAsklen, ol

9 5o 0,052 Agsha o b
e 70 4
é 60 4 —
3. A% ¥ o e
B oapeld gt HEE WY RPEe A4 o
goto] QA7 S WAL BR] WAL g o
2 Zo| B7& Rocha 52119 978 =3
o 9eld APE FAZL GEXE, o A S
27t &A] dE mae] GFe olsshe "
E" ?‘101/\-1 (i'q/\] E}}\-la Zﬂ_]—‘oH 9\1 D:] %8] e O.IO O.I5 LIO 1.‘5 2.‘0 2.‘5 3.‘0
2 44 29 79 @ Zgo] B B T
A olellES =9 4 Al Fig. 1. Interaction diagram.
3.1, A 25 B 59 & 3R uAdRe] of AZF 12 7he] mE o dEe] mx=
T I s Fe W] Sis) old whEEH Rabns

2 gFelres A 2594 B 259 ﬂ7}1}5°ﬂ 2ot Ave gow 2ok A7 Qole
A 2 b A=lE #dstid. A 52 A4 nEad 9ot = a2 Uehjqch (F
A, Az & 8l Red LED 2AF Fell, B ZLE2 29883 p < 0.001, n° = 0.624), =, A=

ARZbdol A o 7w Rl A= ohE g
S ougtth @y IF 8kl AR
A ol ol 4o A8ol e EHAH

S le - 8452, p = 0.001, »* =0.320), =, A=
AZ AIZE T (&, A2 Aol A 15 B 1 2 Aol A(A 159 232 Red LED %A}
5 9 B o eHdR @2 A 5 B 129 Ae 152 _—1:6‘_/_\_‘ 3) A I1=1 B
53.845.865 4 51.3i7.617019\i‘:}. A A1z 1—-*4 nE oyEE 85 Zo|7p oxsix| oF
T2 &, ob=eb it ol A A5IF B A5l Lgr e gehgich a9y 2% 891 F
B2 2+ 58.6+£7.961 2 60.2+8.651°]%1 aib= 9ol5A] ¥tk (F = 0.202, p = 0.659,

A A, vARR] & 9158 54 Fof S5t
t}. Tissue Viability Imager TiVi700& AF-&-5to]
= B mi nNE@FRE sty e
2 AE LAk Table 1> <Fig. 1).

™ E oy
L —V.L AT o of

[e

L3 ko o ru
[e]

Table 1. The dual repeated measures analysis of variance results for the skin microcirculation of the neck

Group A(n=10)  Group B(n=10)

Variables Source F p n’
Mean=+SD Mean=+SD

T1 53.8+5.865 51.3+7.617 Time 29.883  <0.001*** 0.624
T2 58.6+7.961 60.2+8.651 Group™*Time 8.452 0.001*** 0.320
T3 55.6+6.72 60.9+8.937 Group 0.202 0.659 0.011

Note: T1=Before treatment, T2=After massage, T3=After Red LED (Group A), 15 minutes of rest

(Group B).
**p < 0.001
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Table 2. Pairwise comparison results between two groups

Variables ~ Comparison ~ Mean Difference  Std. Error p 95% Confidence Interval
Group A T1 VS T2 -4.800 1.446 0.004** (-7.838, —-1.762)
T1 VS T3 -1.800 1.265 0.172 (-4.457, 0.857)
T2 VS T3 3.000 1.308 0.034* (0.251, 5.749)
Group B T1 VS T2 -8.900 1.446 <0.001*** (-11.938, -5.862)
T1 VS T3° -9.600 1.265 <0.001*** (-12.257, -6.943)
T2 VS T3° 0.700 1.308 0.599 (=3.449, 2.049)

Note: T1=Before treatment, T2=After massage, T3*=After Red LED, T3°=15 minutes of rest.

*p < 0.05 **p <0.01, ***p < 0.001

Table 3. Paired samples T test results

Variables Variable Value N Mean SD t P Mean Difference  Cohen's d
Group C  Before treatment 10 54 6.871
0.64 0.538 1 0.202
After Red LED 10 53 7.52
Total 20 53.6  7.029
((p = 0.034). 95% A8 7> -0.25190A

nt = 0.011), Z A 13 B 18 7o) mi
nAdFlE SAZCRE foFt S JEY
At
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~1.7627k0 % vk deg "Z A VS
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0.172). 95% A% F742 -4.457°14 0.8577H4]
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3.0000]8 SAHoR fojulg o et

5.7497k2 Stk (Table 2).
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Fig. 2. Pre—experiment cutaneous microcirculatory changes in the neck of Group A participants.

= After aroma neck and shoulder massage
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60.%.

40;

TiVi-Index

20¢

0 1 1
0 20 40

Photo Number
Fig. 3. Cutaneous microcirculatory changes in the neck of Group A participants after aroma neck

and shoulder massage.

—— After LED irradiation
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60 1
\/\’\/\'\/"\-’W‘—W
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20¢
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Fig. 4. Cutaneous microcirculatory changes in the neck of Group A participants after Red LED

irradiation.
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Fig. 5. High—resolution image of the left neck area displayed on the TIVI system and concentrated
distribution image of red blood cell concentration (RBCC) in the right neck area skin.

—— Before
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Fig. 6. Pre—experiment cutaneous microcirculatory changes in the neck of Group B participants.

= After aroma neck and shoulder massage
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TiVi-Index

407

207
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0 20 40

Photo Number
Fig. 7. Cutaneous microcirculatory changes in the neck of Group B participants after aroma neck

and shoulder massage.
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ofznt B-of7] BhALA|S Red LED 24P % )% oli@so] nlde 9% 9

=15 minutes after

100}

60;

TiVi-Index

40;

20¢

SO.P’\/\/”VV“’\’\-/\/\*WV\/.

0 L
0 20

40

Photo Number

Fig. 8. Cutaneous microcirculatory changes in the neck of Group B participants after 15 minutes of

rest.

Table 4. Abnormal skin reactions reported by the subjects

. Group A Group B Group C
Adverse reaction
n=10 n=10 n=10
1. Erythema 0 0 0
2. Swelling 0 0 0
3. Scaling 0 0 0
4. Itching 0 0 0
5. Stinging 0 0 0
6. Burning 0 0 0
7. Tightness 0 0 0
8. Prickling 0 0 0

Note: 0: None, 1: Mild, 2: Severe, 3: Very severe

3.4, TE Ol ¥ W3}

AY Folle LEDS} otz2nt E-oj7f npAtAlE
AR AIE HQlolA BRI 8t BIHE Bl
&} o)A ¥kl SHH(Erythema), H-&(Swelling),
Q14(Scaling) A4,  7F&(tching), A5
(Stinging), 2% (Burning), MW (Tightness),
oA (Prickling) ] oFE Felstelen, o4
HhE-2 TR AgttiKTable 4).

3.5 1%

o] AT ofznt B-of7f mhAA|9} Red LED
At =Re) W mg AR WAL 9
2 AR gPet o] F 7K A
@R MAE Gt e AUSS

2 ok N

AurE o2 olgfjsl= o FAo] 9lrt.

A= oA o 2L 201940 EwE
"SoJst ofZnte|atn] wiutApbA"ef| Z|utsich, o]
A2 L. S. Shen¥t J. L. Li7b HAsII Culture
of ExcellenceollAl &%=t o] A2 Fo5t
ofZu} Qw9 o|&, S8 9 A sl &
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