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2. &lo| X (Laser)

LASER+ Light Amplification by Stimulated Emission of Radiation
o @A, dolq A mAMFE] BHL FWHT FAeae F

AN oz TS} A

glojA Am= o] 1A% oo wel zhar vhE 3gS o] &3k
Amsta flow, IR =3t A5E 8] AR s delA IS
540nm, 755nm, 1064nm, 1320nm, 1450nm 5 °] <4 th(Leffel, 2003; Dang et
al., 2006).

532nme} 1064nm #lo] A& ZAFgE Christine(2003)9] ol A& 1064nm
do] A AP Al I EeE 9 AE 9EE o] &4 e, Dayan &
(2003)¢] Aol A= 1064nm @l o] A ZAF A BE I FEFYNA FFA
ol Aol Atial B aE

YRR FofilA T2 AlEHIAE A= dolA(ow level laser)
© 10~90mW¢ @& =374 %, 300~1,100nme] 3%, 05~0.75C W]t
o] XEHIE do7]7] uioll(Basford, 1995), #4 3~5C¢ =>%=ws}

g Yoyt 2 SHE, F2UI o vd S He 2% wWEE
(3]

d

&l
d © A (Basford, 1993), €= A3t a3+= 7| F AT TFol L &
S el gomA AEE FyF o =3 =tk Basford, 1995,

Morrone et al., 2000).
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= A X (Kazem et al.,, 2010), =thAFeE A4 (Jia & Guo, 2004; Bayat et
al., 2009; Holden et al., 2009) 52 &= HolH ANEHAS AxXEE
o FHeor IF AE FAANA FA A AREETH(Simunovic et
al., 2000; Hussein et al, 2011). T3 w2 A U Astxz FAA XL
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et al, 2003; wl4], 2006, %R, 2008).
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2, 932

o2k

B ATLREHE <Figure 1>3 72t}

Subjects(n=30)

Laser Group RF group NEES group
(n=10) (n=10) (n=10)
Pre-test

pore, wrinkle, pigmentation, sebum, moisture, skin tone

6 Weeks, 2times/week, 15minutes

Post-test

pore, wrinkle, pigmentation, sebum, moisture, skin tone

Statistical Analysis(SPSS for windows 18.0)
Paired Samples T-test & Wilcoxon Rank-Sum test
One-way ANOVA & Kruskal-Wallis test

Figure 1. Study design
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o dolx TF2 Class Mb® 635nm, 10mWE o] g3te] = 23] 6573

13 1584 =3 9 Ae kiR 2oz ety

= AT AE&3 aF97| 7= AF oA ALEEE 77124 PRIX
M(SHENB Co., 1td, Korea)®] Bi-polarE A}&3%1o™, 1MHz(radiofrequency

3 4g A

[r

energy, maximum 450W/cn)2 5 23] 673+ 13] 1584

SI% Qhe ol A3t

SEEEEES
A& A3 g stanless steel 0.20 x 15mm F2A 2] B3+ 33 (Dong Bang
Acupuncture Co., Korea)= A&t o, AdF4F397]= OTS
H-306(HANIL TM Co., Ltd, Korea)& ©| & 5
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o
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A (cosmetic acupuncture)°l] &85 +=
AR(FR R A%, 2009)& Aol SHOKK, ST, AR, STI),
=Y, BL2), A (fifr2E, TE23), A=, GBb), ¥#(FuH, GB14)
el 3 23] 657k 13]] 1584 #8345t
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A" FAaolA S A7 AE AR F A=

dAE wAH 20 A= vl vM SA4 sksih

Figure 2. JANUS(skin analysis machine)

6) =471

2 2o

Moisture Checker(PSI Co., Ltd, Korea)S A}-&3le] =A 33t} o]v}
S 28E B BejolA Z4sEon oE Foly] Siste] Al W W
=4 @ gk PHFoz 472 Tk

<Table 1>& @7 AHgHo F8Z47]9 £28 vhehdl Lolth

Table 1. Moisture rate unit:%

Variables Forehead Cheek

Very dry 1~24 1~24

Dry 25~34 25~34
Moisturized 35~44 35~44
Sufficiently moisturized 45~65 45~65
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5

1. ATCHAXID] QS SA

AT dALe] Uuka 542 <Table 2>9 2t}

o] Ao AT 42.80+4.98AM], A4 A5 163.00+7.92cm, 56.70+7.54kg
olglom mFupare] Awd 4290+3.734, A AT AF-E 159.80+4.32cm,
52.40+6.13kg . & et T AAFAF o] A S 43.4047.124], 213
3 A F-E 15800+4.35cm, 58.80+6.79kg o7 LFERHTE Ak EXol| sl
A2 A AT AN TS AA § A FAMCR folg Aolg K

o,

o4 go} HAF Pow B

"
s

Table 2. General characteristics

Variabl Laser RF NEES Total

Il

WS (h=10) (n=10) (n=10) m=30) P
Age 42.80+4.98 42.90+3.73 43.40+7.12 43.03+£5.28  .058
Izléfnh)t 163.00+7.92  159.80+4.32  158.00+4.35 160.27+596 .168
Veeht  5670:754  5240:613  5880£729 5597729 972

Mean*Standard deviation

Laser : Laser group

RF : Radiofrequency group

NEES : Needle electrode electrical stimulation group
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Table 3. Homogeneity test of before treatment

variables Laser RF NEES D
Forehead 64.60+4.95 63.10£9.13 64.20+10.74 175
Nose 49.20+6.83 44.40+7.35 4890+6.95 972
Pores

Right 47.60£4.97 43.90£7.59 4730794 615
Cheeks
Left 48.40£4.38 43.90£6.33 48.00£7.54  .390

Under Right — 1440£624  11.20£286 1470956 264
eves  Left  1270+585  1290:456 1650891 630

Winkles
Eye Right 7.60+3.72 8.10+4.12 12.30£8.18  .370
rims  Left 7.70+4.00 7.90+5.22 13.00£8.21 410
) Forehead 15.30+5.64 16.00£7.92 20.60£6.72 761
Polalized
light Nose 30.10+£10.15 25.50+11.04 33.20£6.09 444

pigment ;o Right 3410£1016  30.60:12.32  31.80£1310 .632

:
AN eyes  Left 31504782 20001644 34701295 266

_19_



Poplieq Eve Right —3060:814  2830:073  3040£1017 487
light ~Tms  Left  2970:11.29  31.60:814  31.90:7.84 378
pigment Right 2670672 257041149  26.00+653 419
ation Checks
Left  2530+7.60 25801135  27.70+825 634
Forehead 12.80£7.00  12.90+7.61 16204539  .109
Nose 1920£807 20104961  2380+7.16 537
Under Right 2620755  2330£1055  24.40+7.09 275
UVIght  ove Left 24404778 236041276 27.80:834 438
pigment
sion  Eve Right 2610879 2480892  2580:7.70 788
rims  Left  26.00:1035 27504562 2620643 206
Right 285041065 25701070  26.60+660 150
Checks
Left  2670£1076 27201139  27.90+833  .449
Forehead TH60£12078  18.00+860  8050£60.34 002
Nose 4480+4834  690+4.36  3820+1856 000
Sebum
Right 27.40£2638  11.60+6.62  31.40+1354 000
Cheeks
Left  27.30+29.02  1510+1015  21.70¢11.05 .00l
Forehead 3293+485  3530+255  3377+384 502
Moisture
Cheek 34544290  3636+291 3372368 683
Forehead 5720+2.62 56904363 5590300 500
Nose 52.80+2.82 52604331  51.80+2.04 229
Under Right 46204382  47.00:309 47804286 797
Skin | Ve Left 47204383 47.60+324 4830309 719
tone Eye Right 4870:527 5080339  4950£372 133
Mms et 4990+463  50.60+372  50.20£368 745
Right  50.00£3.68  50.00+333  4970+221 215
Checks
Left  51.70+395  51.30+356  50.70:271 571
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3. dlol & te| u|FtHz=t

D #ol Ay Eg W}
o) Aol Ax - F BFo W= <Table 4> T} o]nfo] A
22 A 646014.95%, HAA T 61.904530%F o, e HX A
49.2046.83%, A x| F 47.80+811%= e} 7HASIAA T 93k ko]l gl
Atk LEF B2 A 7 47.60+4.97%, A F 450045.27%= folshAl 3
280 (p<il), 9% B M H 4840+4.38%, A=A * 4560+5.32%6=
el mgo] folahA 248k tHp<05). o]#idk A3= Long Pulsed 1064nm
Nd:YAG #elAE A8s A 5(2004)7 153 HolAE 483 A
=43 FE(2009)0] Aol A et FAREE AdtE Bl dA = A

s

N
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Table 4. Pores variation of laser group unit:%
Pores Pre Post t/ Z D
Forehead® 64.60+4.95 61.90£5.30 1.802 105
Nose® 49.20+6.83 47.80+8.11 1.871 094
Right 47.60+4.97 45.00+£5.27 3.474 007"
Cheeks?
Left 48.40+4.38 45.60+5.32 3.231 010"
* p<.05, 7 p<.ol
? Paired Samples T-test
(%)
a0 -
BPre MPost
70 4
60 - il ’_I*
ab A
40 -+
a0 A
20 4
10 +

Forehead Mose Rt.cheek

Lt. cheek

Figure 3. Pores variation of laser group
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) Hlol A =5 W3t
goj Aol AA A -5 F5] W= <Table 5>9 Zth &% ©H
3 9% ewle] FE wshs AN A 1440:6.24%8} 12.70585%, A F
11.30+4.40%9} 10.1044.61%2 vER} F% eel A BE fo)ahA 7has)

ATHP<05). LE8F w752 AR A 7.60+372%9F A+ 6.60+2.95%
2 ekt folsbl ASIIARE), 95 EAFES A1 A 7044002

SF AA F 6.6043.84% % o7t Apol= HolA| stk H<Ax1(2010)9]
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Table 5. Wrinkles variation of laser group unit:%
Wrinkles Pre Post t/ Z D
Under Right 14.40+6.24 11.30+4.40 3.085 .013
eves Left® 12.70+5.85 10.10+4.61 -2.342 019"
Right® 7.60+£3.72 6.60£2.95 2.535 032"
Eye
s Left® 7.70+4.00 6.60+3.84 ~1.039 299
* p<.05
? Paired Samples T-test
> Wilcoxon Rank-Sum test
(%)
2 1 EmFPre mPost
Y
* +
20 1
15 - [ 1 :
10 4 _‘, [
5 ]
T T T
Rt.undereye Lt.undereye Rt.eyerim Lt. eye rim

Figure 4. Wrinkles variation of laser group
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) ol A o] WA 4

rE

3}

gdojAael AA A -5 @G H WEk= <Table 6> Zt}.
ofmpe} 1] HFMAHH Wsk= AA A 15.30£564%2F 30.10£10.15%, *]

2] F 14.80+6.03%9F 29.20+9.32% = YElGTh LEE v 9% +Ee
A2 A 34.10£10.16%}F 31.50+7.82%, A % 3 %<} 30.00+8.38%
2 Uit AN fFog Aol HolA] ot QEE wrke AA
Z 3060+814%SF A= F 27.8048.15% % FrolatAl #HAaskd o (p<.05), ¢
% F7he AR A 2970£11.29%9F A= $ 2930+1151%= e f-o) g
Apol= HolA| gttt L EF B3 A% EA= AA A 26.7046.72%9F
25.30£7.60% 0 o1, A F 2550+6.85%9F 24.70+7.93% = YEL} #9] 3
Apol Holx] Fekrh A 520079 Aol st F 134 F 10
3o A 1064nm Q-switched NA:'YAG #H oA S xAg Ay 63 uw

.N

BH BAHOR fod gad ity Rusgsd ol B AT

be A%E Hel 35 ASHA A7/ WeY oz AnH
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Table 6. Polarized light pigmentation variation of laser group unit:%
Pigmentation
) i Pre Post t/ Z )
(polarized light
15.30+5.64 14.80+6.03 921 381
30.10+10.15 29.20+9.32 .790 450
U 34.10+10.16 32.50+12.97 1.206 .259
nder
eyes 31.50+7.82 30.00+8.38 1513 165
30.60+8.14 27.80+8.15 2.871 018"
Eye
s 29.70+11.29 29.30+11.51 459 657
26.70£6.72 25.50+6.85 1.427 187
Cheeks
25.30£7.60 24.70+7.93 -1.166 .244
" p<.05
4 Paired Samples T-test
> Wilcoxon Rank-sum test
(%)
1 HWFre Post

ot T
il

Forehead Mose Ri.under Lt.under Rieye

eye BYE
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Lt.eye Rt cheek Lt.cheek
rim rim

Figure 5. Polarized light pigmentation variation of laser group



g o] A o] A A T A9 Mg ] F e 3} <Table 7>3 2
otk ol A= A A A 1280+7.00%F A A & 12.90+7.13% 5 0.1, F | A
= A=A A 19.20+8.07%<F A A 18.70+7.53%= 1} o QEE FE
D& TS AHH A 2620+7.56%9F 24.40+7.78%, AR & 25.00+7.23%2}F 22.60
+7.18%%= AR Folgk Aol HolA fsith. L EHR wUhet 9%

AT 2H A 26.10£879%9F 26.00+10.35%, x| B 2580+869%<}
25.9019.22% = UEhtomn QEx Byl 9% B xx A 2850+10.66%%F
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Table 7. UV light pigmentation variation of laser group unit:%
Pigmentation
. Pre Post t/Z P
(UV light)
Forehead® 12.80£7.00 12.90+£7.13 -.128 901
Nose? 19.20+£8.07 18.70£7.53 1.103 299
. b _
Under Right 26.20+7.55 25.00+7.23 974 .330
eyes Left* 24.40+7.78 22.60+7.18 1.728 118
Rightb 26.10+8.79 25.80+8.69 =736 462
Eye
s Left" 26.00+10.35 25.90+9.22 145 883
Right 28.50+10.65 28.40+10.30 152 882
Cheeks?
Left 26.70+10.76 26.70+£10.26 .000 1.000
? Paired Samples T-test
> Wilcoxon Rank-Sum test
(%)
% HPre
40 -

Forehead Mose Rt.under Lt.under Ri.eye
eye eye i

i[ [ i[ f v f
2171 i[ i

Lt.eye Rt.cheek Lt.cheek
rim rim

Figure 6. UV light pigmentation variation of laser group
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5) dlol A el ¥ s}

Aol A e A -5 3A e Wl <Table 8>3 2t} o]nke] 3
AWM= A= A - Fol zhzb 7560+120.7870¢F 41.20+49.1170 2 VEbE o H
Fo| M= HA| A - ol 44.80+48.3470¢F 31.50+31.967 Atk 2 2% =3} ¢
%z BoAs A A 2740+26.38709F 27.30£29.0270, =] F 21.80+25.977)
o 1920x16.947M&2 Yty ZHASAARE o7 zbol= oA eXdth
1064nm Nd: YAG #lo]AE oJ=FX 8] A& AA&2011)] A+

of o3t dolA g F A4 felsal asteda, 94 Al 2]
=

S
o

H sty e 635nm lightS ©] &3 Pollock

AaskaAw BAH foge glof

o & =G had
5(2004)¢] <A -oll A
¥ AT ge A%E nyr

rlr
o
N
N
N
[\
O
X
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Table 8. Sebum variation of laser group unit:EA

Sebum Pre Post t/ Z D
Forehead” 75.60+120.78 41.20+£49.11 -.204 .838
Nose® 44.80+48.34 31.50+31.96 1.030 .330
Right? 27.40+26.38 21.80+25.97 760 466
Cheeks
Left” 27.30+£29.02 19.20+£16.94 -1.231 218

4 Paired Samples T-test
> Wilcoxon Rank-Sum test

(EA)
250
WPre mPost
200 -
150
100 4
EI T T ﬁ T

Forehead Mose Rt. cheek Lt. cheek

Figure 7. Sebum variation of laser group
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6) glol Ao =& W}
dojATe] A A - F SR WEE <Table 9> 2t} o|vfolA]
o] SRS AA A 3293+4.85%, AA F 36.95+4.95%= ERY F7hg
BAARE Fol3h Apol= Holx] gttty EollM= AR A 34.54+2.90%,
A2 F 39.92+333% = UEHY Folsk Al S sk vH(p<.01
(2002)¢] ATl E= He-Ne #lo]AE A & w1 Fedlo] F7bakgl
o=
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Table 9. Moisture variation of laser group unit:%

Moisture Pre Post t/ Z D
Forehead® 32.93+4.85 36.95+£4.95 -2.227 .053
Cheek® 34.54+2.90 39.92+3.33 -3.769 .004™

* p<.05, 7 p<.ol
? Paired Samples T-test

(%)
ol MPre W Post
45

40 A

35 1
30
25
20 4
15 o
10 -

Forehead Cheek

Figure 8. Moisture variation of laser group
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) ol Awre] vRE W}

o) Aol A -5 gFES] WelE <Table 10>¥ #Zt}. o]nbe]
AA A3 gRELS 5720+262%¢ 56.00£2.05% % e £2 8
T ATHP<05). ZAAE HA A - F 52.8042.82%9F 52.70+2.50% =
el o) 2 2% R 9% wHdas AR A 46.20£3.82%9F 47.20
+3.88%, A F 47.1 %9} 48.10+3.63% = YEFHTE 2 EXE w7kt
A& F7Rs AA A 4A870£5.27%9F 49.90+4.63%, A F 51.10+5.32%%F
51.50+497% %= et ¥ wrhell A B ol et Al S 7be A tH(p<.0l).
2% B2 A2 A 5000£368%2F A 502032626001, 4% B2 X
Z 5170£395%F 2% ¥ 51.80+3.94% = rebwth A <341(2009) 9] Al
ofstd IFEL dEtd, RIFEN, R e Aho] g o
A HH, ioly 7o T vl ol osf s

a1

k%
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Table 10. Skin tone variation of laser group unit:%6
Skin tone Pre Post t/ Z D
Forehead® 57.20+2.62 56.00+2.05 2571 030"

Nose” 52.80+2.82 52.70+2.50 -345 730
Under Right 46.20+£3.82 47.10+3.90 -1.489 171
eves Left 47.20+3.88 48.10+3.63 -1.646 134
Eye Right 48.70+£5.27 51.10+5.32 -3.882 .004™
rms Left 49.90+4.63 51.50+4.97 -3361  .008"

Right 50.00+3.68 50.20+3.26 -.429 678
Cheeks®
Left 51.70+3.95 51.80+3.94 -.198 847

* p<.05, 7 p<.ol

4 Paired Samples T-test

> Wilcoxon Rank-Sum test

{%)
70 4 * s i WPre Post

60 -+

+
2
50 - T T
40 A
30 -
20 4
10 4
T T T T T

Forehead MNose Rt.under Lt.under Rt.eye

eye EyE

I[_IT f IT |T

Figure 9. Skin tone variation of laser group
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FFTe] A A& 2o Wt <Table 11>3 Zt} o]nfe]

MshE A A 631049.13%9F A A F 59.80+7.47% = HER 9
A THP<01). #o] 2FWsls A% A 44.40+7.35%$F A= F-
43.0016.85%= YERSTE 2 8% B3 A% Eo BFe 7}z XA % 43.90

off
=L
X
UM
b

+7.59% 9} 43.9046.33%, A F 42.50+7.40%%} 42.60+6.00%= A3} A| R

FO@ Aol molx Wk nFTeMel FdIg huw R o)

oAl HZastdota Baustd o, ¥4 (2007), o)W (2013)e]
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Table 11. Pores variation of radiofrequency group unit:%

Pores Pre Post t/ Z D
Forehead® 63.10+9.13 59.80+7.47 3.687 005"
Nose® 44.40+7.35 43.00+6.85 1.540 158
Right 43.90+7.59 42.50+7.40 1.540 158
Cheeks"
Left 43.90+6.33 42.60+6.00 1.285 231

* p<.05, 7 p<.ol
Paired Samples T-test

(%)
80 -

| mFre mPost

70 A

60 - T

50 - T T
40 - ' T
30 -
20 -
10 -
. . . |

Forehead Mose Rt.cheek Lt. cheek

Figure 10. Pores variation of radiofrequency group
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Table 12. Wrinkles variation of radiofrequency group unit:%

Wrinkles Pre Post t/ Z D
Under Right' 11202286 830365 3525 006"
eyes Left” 12.90+4.56 8.00+3.30 -2.823 005"
Eve Right” 8.10+4.12 6.00+3.13 -2.539 011"
rims Left” 7.90+5.22 6.80+4.32 2.538 032"

* p<.05, 7 p<.ol
? Paired Samples T-test
> Wilcoxon Rank-Sum test

(%)
20 -
7 EFre Post

18 -
16 - .
TEAR ’—l T
12 - ’T

Rt.undereye Lt.undereye Rt.eyerim Lt. eye rim

Figure 11. Wrinkles variation of radiofrequency group
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aFte] A - & \@FAF A W= <Table 13> 3l
ofupell Al A A A - & HFMAZA] WshE 16.00£7.92%9F 16.40£8.32%
2 yehgon mo A= AR A - F 2550+11.04%9F 24.10+411.38% = L
U ofrolatA 2 astdthp<05). 282 FHiAE A A -3 30.60
+12.32%9F 27.40+12.69% % YWY o etAl sk o (p<.05), 9F
FU e A A - F 2900£16.44%2F 27.80£16.05% % LFEFLE <3
Zpoli= Holx gkt m3 2 2F wrldAE AX A - F 28.30+9.73%
o} 26.40+10.52% = vERg oy, 912 Frlol A HA A - 3 31.60+8.14%
o} 27.90+959% = el 9% ErbelA AFAMAF Aol foaA 7
A THE<0D). L8% B2 A2 A - F 2570+11.49%9}F 24.50+10.81%
i, P& 2o Ax A - F 2580+11.35%% 2450£11.26% % e} &
o3& zpoli= Holx At FFT(2012)e AFolME AAY T H

2 o] uFmEs AEsded, AdgduFeA aFs A4

A #Aasts 232 Bk & ATl Fd
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Table 13. Polarized light pigmentation variation of radiofrequency

group unit:%
Pigmentation
. . Pre Post t/Z P
(polarized light)
Forehead® 16.00£7.92 16.40+£8.32 -.885 .399
Nose® 25.50+11.04 24.10+11.38 2.409 .039"
Under  Right"  30.6012.32 2740+12.60 2824  .020°
eyes Left” 29.00+£16.44 27.80+16.05 -1.710 .087
Eve Right 28.30+£9.73 26.40+10.52 2.029 .073
rims" Left 31.60+8.14 27.90+9.59 4317 .002™
Right 25.70+11.49 24.50+10.81 1.765 J11
Cheeks?®
Left 25.80+11.35 24.50+11.26 1.998 077
* p<.05, T p<.0l
4 Paired Samples T-test
> Wilcoxon Rank-Sum test
(%)
50 7 EPre EPost

45 -
40 -

0

-
. ] |
iij[

#H

|
Il

Forehead Mose Rt.under Lt.under Rt eye

Lt.eye Rt.cheek Lt.cheek

ByE eye rim rim

Figure 12. Polarized light pigmentation variation of radiofrequency group
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Table 14. UV light Pigmentation variation of radiofrequency group

unit:%
Pigmentation
. Pre Post t/Z )
(UV light)
Forehead® 12.90+7.61 13.30£7.38 -.647 534
Nose® 20.10+9.61 21.50+9.40 -2.806 021"
Under Right” 23.30+£10.55 21.80+9.32 -1.628 .103
eyes Left” 23.60+12.76 22.10+12.76 2.423 038"
Eye Right® 24.80+8.92 23.40+9.16 2.585 .029"
rims Left” 27.50+5.62 24.50+6.36 -2.820 005"
Right” 25.70+10.70 27.40+10.83 -1.898 .058
Cheeks
Left” 27.20+11.39 25.80+£10.78 3.772 .004™
* p<.05, T p<.0l
4 Paired Samples T-test
> Wilcoxon Rank-Sum test
{%)
45 - HPre mPost

E

oy * B W " ]
[ ]

3 f i[ L f v

111

Forehead MNose Rt.under Lt.under Ri.eye Li.eye Rt.cheek Lt.cheek
eye eye rirm rim

Figure 13. UV light pigmentation variation of radiofrequency group
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Table 15. Sebum variation of radiofrequency group unit:EA
Sebum Pre Post t/ Z D
Forehead” 18.00+8.60 30.80+40.91 -.051 959
Nose” 6.90+4.36 19.00+25.15 -.840 401
Right” 11.60+6.62 9.90+11.71 -1.173 241
Cheeks
Left?® 15.10+£10.15 10.50+£12.59 887 .398
? Paired Samples T-test
" Wilcoxon Rank-Sum test
(EA)
il EPre mPost
70
60
50
40
30
20 - [
i(
U i | |

Forehead

Maose Rt.cheek

Lt. cheek

Figure 14. Sebum variation of radiofrequency group
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of FEWMsR= AR A 3530+255%, AR F 37.11£3.06%=2 FolsA 7t
B (p<.05), BolME X A 3636+291%, AR F 3893+257%= F2] &}
A 7489 e (p<.05). B (2007), A3l 4(2009), A9 #(2012)2] A+
of olstwl aFuye] 3F7F FUHE whep o] FUbeE Ao U
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Table 16. Moisture variation of radiofrequency group unit:%

Moisture Pre Post t/ Z D
Forehead® 35.30£2.55 37.11+£3.05 -2.341 044"
Cheek® 36.36+2.91 38.93+2.57 -2.504 034"
* p<.05

4 Paired Samples T-test

(%} 5
42 A TR | HPre Post
41 -

i
40 A
39
38

374

36 4

35
34

Fd:

32 4
Forehead Cheek

Figure 15. Moisture variation of radiofrequency group
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Table 17. Skin tone variation of radiofrequency group unit: %

Skin tone Pre Post t/ Z D
Forehead® 56.90+3.63 55.60+3.89 2.112 064
Nose” 52.60+3.31 55.60+3.89 -1.500 168
Under  Right — 47.00:309 48304392 3074 013
eves” Left 47.60+3.24 49.00+3.50 -3.280 010
Eve Right 50.80+3.39 51.80+3.55 -1.936 085
rims" Left 50.60+3.72 51.70+4.03 -2.181 057
Right 50.00+3.33 50.50+4.12 -1.103 299

Cheeks”
Left 51.30+£3.56 51.60+4.03 -.709 496
" p<.05

? Paired Samples T-test
> Wilcoxon Rank-Sum test

(%)
70 HPre Post

60

50 - T ! |_|T [_|T L I I ul
40 -
30
20
10

Forehead Mose Rt.under Lt.under Rt.eye Lt.eye Ri.cheek Lt.cheek
Bye BYyE rim i

Figure 16. Skin tone variation of radiofrequency group
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T 6240£991%9F 489046.33% = UEFHTE @ EF5 B2 A A 47.30+7.94%,
AR F- 4550£7.65% = frelstAl skl on (p<05), 9F B2 A A
A 48.00+7.54%, A X F 46.50+5.84% = FAASFAAIRE gk Aol K
oA Stk mATEHS ol&F HAZ(2009), HAFH2010)2] ATl

A R e AasARE AR Fofd Aol Tt B
=
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Table 18. Pores variation of needle electrode electrical stimulation

group unit:%

Pores Pre Post t/Z D
Forehead® 64.20+10.74 62.40+9.91 1.360 207
Nose® 48.90+6.95 48.90+6.33 .000 1.000
Right 47.30+7.94 45.50+7.65 2.648 027

Cheeks"
Left 48.00+7.54 46.50+5.84 1.928 .086
* p<.05

? Paired Samples T-test

(%)

WPre Post

60 - ' ]_‘

40

30

10 +

Farehead MNose Rt. cheek Lt cheek

Figure 17. Pores variation of needle electrode electrical stimulation group
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Table 19. Wrinkles variation of needle electrode electrical stimulation

group unit:%
Wrinkles Pre Post t/ Z D
Under  Right’ 1470956 1070739 -2.814 005"
eyes Left? 16.50+8.91 13.00+£7.33 3.900 .004™
Eve Rightb 12.30£8.18 9.80+5.94 -2.831 005"
rims Left? 13.00+£8.21 11.2046.76 2.108 .064

* p<.05, 7 p<.05
? Paired Samples T-test
> Wilcoxon Rank-Sum test

(%)
30 %%
% I_ WPre Post
25 1 s
20
15
10
&
1 1 1 1
Rt. under eye Lt under eye Rt. eye rim Lt. eye rim

Figure 18. Wrinkles variation of needle electrode electrical stimulation group
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o] A - § \@FALHEe] Wsk= <Table 20>
N

A A= A 2060+6.72%<F 33.20+

6.09%, A= F 202046.97%%} 33.20+579%= LEFGTH Q2% =di}
92 TP AR A 31.80+13.10%9F 34.70+12.95%, A= F 30.10+10.83%
o} 33.20+11.50% 2 7Hast A gk 28k pol= Holx ¢kgkr}, Wb o

3
22 w7let 9% w7bhe A X A 30.40+10.17%9F 31.90+7.84%, 2] 3
26.00+7.85% 9 28.10+9.16% = eI} 9384 7H2s A thHp<0l). S22
Bl 91z 2o X A 26.00+6.53%9} 27.70+8.25%, X ¥ 2550+6.82%

o} 27.30+8.41%% WEG T A (2009)2] AFolA e mATGER A
§ F AR £o9 Pat gt wustgou, weds2012)
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Table 20. Polarized light pigmentation variation of needle electrode
electrical stimulation group unit:%
Pigmentation
. . Pre Post t/ Z D
(polarized light)
Forehead® 20.60+6.72 20.20+6.97 466 .653
Nose® 33.20+6.09 33.20+5.79 .000 1.000
Under  Right” 31801310 30101083  -933 .35
€yes Left” 34.70+£12.95 33.20+£11.50 1.286 231
Eye Right 30.40+10.17 26.00£7.85 3.743 005"
rims’ Left 31.90+7.84 28.10£9.16 3.687 005"
Right 26.00£6.53 25.50+6.82 550 596
Cheeks?
Left 27.70£8.25 27.30£8.41 612 555
* p<.05, T p<.0l
? Paired Samples T-test
> Wilcoxon Rank-Sum test
(%)
80 1 B Pre M Post
50

EES xS

T

ByE

rim

|
il

Forehead MNose Rt.under Lt.under Rt eye
eye [

rim

Lt.eye Ri.cheek Lt.cheek

Figure 19. Polarized light pigmentation variation of needle electrode
electrical stimulation group
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Table 21. UV light pigmentation variation of needle electrode electrical

stimulation group unit:%6
Pigmentation
) Pre Post t/ Z D
(UV light)
Forehead® 16.20+5.39 15.30+5.46 1.711 121
Nose® 23.80+7.16 23.00£6.86 1.206 .259
Under Right® 24.40+7.09 23.30+5.74 905 .389
€yes Left” 27.80+8.34 25.10+8.05 -1.614 .106
Eye Right” 25.80+7.70 22.10+7.68 -2613  .009™
rims Left* 26.20£6.43 22.20+6.32 4.899 001"
Right 26.60£6.60 25.60+6.13 913 .385
Cheeks®
Left 27.90+8.33 25.70+8.10 2.339 044"

* p<.05, 7 p<.ol
4 Paired Samples T-test
> Wilcoxon Rank-Sum test

N
(%) mPre W Post
40 A % *

35 7

IR
i:jw

Forehead Mose Rt.under Lt.under Rt.eye Lt.eye Rt.cheek Lt.cheek
eye eye rim rim

L
1

Figure 20. UV light pigmentation variation of needle electrode electrical
stimulation group
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Table 22. Sebum variation of needle electrode electrical stimulation

group unitEA
Sebum Pre Post t/ Z D

Forehead® 80.50+60.34 47.20+33.33 1.908 .089
Nose® 38.20+18.56 21.90+20.65 2.677 025

Right 31.40+13.54 20.30+20.27 2.222 .053

Cheeks"
Left 21.70+11.05 15.50+14.86 1.427 187
" p<.05

? Paired Samples T-test

(EA]
150 4 B Pre mPost
140 A
120 A
100 -
80 - "
60 “' ‘_1
40 - T
5 | | B
a T T T ]
Forehead Mose Rt.cheek Lt. cheek

Figure 21. Sebum variation of needle electrode electrical stimulation
group
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Table 23. Moisture variation of needle electrode electrical stimulation

group unit:%6
Moisture Pre Post t/ Z D
Forehead® 33.77+£3.84 38.77+3.25 -3.109 013"
Cheek” 33.72+3.68 41.56+3.54 =7.122 .000"

* p<.05 7 p<.0l
? Paired Samples T-test

(%) i
50 1 WmPre Post

45 -
40 -

35

30 4
25
20
5

0

Forehead Cheek

Figure 22. Moisture variation of needle electrode electrical stimulation
group
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Table 24. Skin tone variation of needle electrode electrical stimulation

group unit:%
Skin tone Pre Post t/ Z D
Forehead” 55.90+3.00 55.90+3.25 -.343 732
Nose® 51.80+2.04 51.40+2.95 .937 373
Under  Right 47.80+2.86 4790+314  -287 780
eyes" Left 48.30+3.09 48.40+3.47 -.264 798
Eve Rightb 49.50+3.72 50.10+3.98 -1.095 273
rims Left? 50.20+3.68 50.40+4.17 -.480 .642
Right 49.70£2.21 4890+3.51 1.272 235
Cheeks”
Left 50.70+2.71 50.20+3.52 1.246 .244
? Paired Samples T-test
> Wilcoxon Rank-Sum test
(%)
70,7 W Pre WPost
80 -

Forehead MNose Rt.under Lt.under Rt.eye
eye [

gye

50 : L T T I I T 1
40 A
30 -
20 1
10 -

Lt.eye Rt.cheek Lt.cheek
rim rim

Figure 23. Skin tone variation of needle electrode electrical stimulation

group
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Table 25. Comparison of pores by Laser, RF, NEES unit:%

Pores Laser RF NEES F/x* p

Forehead” -2.710£4.74  -3.30+£2.83 -1.80+4.18 .356 703
Nose" -1.40£2.37  -1.40£2.88 0.00+£2.54 965 394
Right -2.60+2.37 -1.40£2.88 -1.80+2.15 606 053

Cheeks®
Left -2.80+2.74 -1.30+£3.20 -1.50+2.46 .836 444

Laser : Laser group

RF : Radiofrequency group

NEES : Needle Electrode Electrical Stimulation group
? One-way ANOVA

Forehead Mose Rt.cheek Lt. cheek

-1.0
1.5
-2.0

=55

=355
-4.0

-4.5

Elaser WRF MWMNEES
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Figure 24. Comparison of pores by Laser, RF, NEES
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Table 26. Comparison of wrinkles by Laser, RF, NEES unit:%

Wrinkles Laser RF NEES F/x* D

Under Right -3.10£318  -290+260 -400:28 211 900
eves’ Left  -260:381 4904367 -350:284 3615 164

Eye Right -100£125  -210£152 2501242 3660  .160
ims” Left  -110£281  -110£1.37 1804270 847 655

b Kruskal-Wallis test

Ri. under eye Lt. under eye RE. eyerim Lt. eye rim

-1.0 -

-20 4

-30 -+

-4.0

-50 1

-6.0 1

EMlaser WRF HWMNEES

.?D J
(%)

Figure 25. Comparison of wrinkles by Laser, RF, NEES
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Table 27. Comparison of polarized light pigmentation by Laser, RF,

NEES unit:%
Pigmentation 9 post
L RF NEES F
(polarized Light) oot KPR e

Forehead” -0.50£1.72  0.40+1.43 -0.40+2.72 590  .561
Nose® -0.90£3.60 -1.40+1.84 0.00£1.94 750  .482
Under Right -1.60+4.20 -3.20+3.58 -1.70+3.89 1575 .455
eves’  Left -150+3.14 -1204244 -1504369 523 .770
Eye Right -280+3.08 -190+296 -4.40+372 1498 241

rims'  Left 0404276 -3.70£2.71 -380£326 4392 022" be<a
Right" -1.20+2.66 -1.20+2.15 -0.50+2.88 .245 .784

Cheeks
Left” -0.60+1.78 -1.30+2.06 -0.40+2.07 .988 610

" p<.05
% One-way ANOVA
> Kruskal-Wallis test

(%}
30 q
20 A
10 4
0 7T
10 4
20 4
230
40 4
50
50 -
F0
20 -

W laser RF MWMEES

&

Forehead Mose Ri.under Lt.under Rt.eye Li.eye Rt.cheek Lt.cheek

eye eye FIm rim

Figure 26. Comparison of polarized light pigmentation by Laser, RF, NEES
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Table 28. Comparison of UV light pigmentation by Laser, RF, NEES

unit:%
Pi tati ost
gmemation 1 aser RF NEES Fx2 b ©
(UV light) hoc
Forehead® 0.10+£2.47 040£1.9 -090£166 1.095 .349
Nose? -050+143  1.40+1.58  -0.80+2.10 4774 017 ac<b

Under Right -120£382 -1.50+3.14 -1.10+384 318 .853
eves’  Left 180320 -150+1.96 -270:508 .006 997
Eye Right -030+302 -140+1.71 -370+383 3940 .139

rims’ Left -010#218 -300+211 -4.00+258 11367 003" bc<a
Right’ -010+208 1704231 -1.00+346 4836  .089

Cheeks
Left® 000216 -140+1.17 -220+297 2499 101

* p<.05, 7 p<.ol
? One-way ANOVA
> Kruskal-Wallis test

1% Mlaser ERF B NEES
6.0 -

40
2.0 - [

Cl 7 T T T T
2.0 - \ \ \l
4.0 \
53 - EE S
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Figure 27. Comparison of UV light pigmentation by Laser, RF, NEES
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Table 29. Comparison of sebum by Laser, RF, NEES unit:EA

t
Sebum Laser RF NEES F/x2 p =
hoc

Forehead”  —40+12338 128044326 -3330+5519 1986 370
Nose” 134044083 121042479 16301925 654 (B8  ac<hb

Right -560+2229 -170+1259 -11.10+1580 4404 111
Cheeks”
Left -810+17.43 -450+1641 6201374 148 929

" p<.05
b Kruskal-Wallis test

(EA)
W Laser RF MW MNEES

60 -
40 1

20

5 L

-40 -

Forehead Mose Rt. cheek Lt. cheek

Figure 28. Comparison of sebum by Laser, RF, NEES
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Table 30. Comparison of moisture by Laser, RF, NEES unit:%

Moisture  Laser RF NEES F/x’ p post-hoc

Forehead” 4.02+571 1.81+244 500+5.09 1.244 .304
Cheek"  538+4.51 257+3.25 7.84+348 4848 016 b<c

" p<.05
% One-way ANOVA

HWlLaser WRF MWMEES

(%) ;
1

Cheek

Forehead

Figure 29. Comparison of moisture by Laser, RF, NEES
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Table 31. Comparison of skin tone by Laser, RF, NEES unit:%

Skin tone Laser RF NEES F/x? p
Forehead” -1.20+1.48 -1.30£1.95 0.00+£2.11 4.258 .119
Nose” -0.10+2.02 0.60+1.26 -0.40+1.35 2.282 .320

Under Right  0.90+1.91 1.30+1.34 0.10£1.10 3.685  .158
eyes” Left 0.90+1.73 1.40+1.35 0.10£1.20 4189 123

Eve Right”  2.40+1.96 1.00+1.63 0.60£1.71 4613  .100

rims et 1604151 1.10+1.60 0.20+1.32 2307  .119

Right 0.20+1.48 0.50+1.43 -0.80+£1.99 1.697  .202
Cheeks”
Left 0.10+1.60 0.30+1.34 -0.50+1.27 875 428

? One-way ANOVA
> Kruskal-Wallis test

0z HMLlaser WRF BWMNEES
(%)

50 7
4.0 A
30 A
20
300

10
20
30
40

Forehead Mose Rt.underlt.under Rt.eye Li.eye Ri.cheekLlt.cheek
eye eye rim rim

Figure 30. Comparison of skin tone by Laser, RF, NEES
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Table 32. After researching satisfaction survey unit:score

Laser RF NEES Total
Variables F/X* p

Moisture”  2.80+1.14  3.00£0.00  2.90+0.32  2.90+0.66 216 .807
oil* 270116  2.80+042  2.80+042 277073 (089 943
Elasticity”  2.90+1.10 2904057  250+053  2.77+0.77 2241 .326
Pore* 250+1.08  2.80+042  3.00+047  2.77+0.73 1213 .313
Keratin® 2.80+1.14  3.00+0.67  3.00+047 293079 26 816
Wrinkle” — 240+1.17  2.90+057  2.70+068  267+0.84 28465 241
Skin tone” 290+1.20  3.10+0.74  3.00£0.47  3.00+0.83 017 .997
Sebum” 2/70£1.06  3.00+047  2.80+042  2.83+0.70 460 .636

Softness”  290+1.20  3.10+.032  3.10+0.32  3.03£0.72 245 78

? One-way ANOVA
Kruskal-Wallis test

o

Elaser WRF HNEES

Satisfaction score

Moisture oil Eelasticity Pore  Keratin  Wrinkle Skintone Sebum Softness

Figure 31. After researching satisfaction survey
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Abstract

The Effects of Laser, Radio-
frequency and Needle Electrode
Electrical Stimulation Apply to

Improvement of Skin Functions

Kim, Hee-Kyoung
Dept. of Physical Therapy
Graduate School of

Yong In University

This study was conducted in order to examine the effects of laser,
radiofrequency, and needle electrode electrical stimulation apply to
improvement of skin functions. To this end, this study equally
divided 30 females aged between 30 and 55 into three groups and
applied each therapy for 15 minutes per day twice per week for a
total of six weeks. The result of measuring and analyzing the
subjects’ pores, wrinkles, pigmentation, sebum, moisture, and skin

tone prior to and after the intervention is as follows:
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1. The laser group saw pores on the both cheeks significantly
decrease(p<.01) and wrinkles significantly decrease the both under
eves and the right eye rim(p<.05). Polarized light pigmentation
significantly decreased on the right eye rim(p<.05), moisture significantly
increased on the cheeks(p<.01) and skin tone significantly increased
on the both eye rims(p<0.05).

2. The radiofrequency group saw pores on the forehead significantly
decrease(p<.05) and wrinkles significantly decrease on the both under
eves and the both eye rims(p<.0l). Polarized light pigmentation
significantly decreased on the nose, the right under eye, and the left
eyve rim(p<.05) and ultraviolet(UV) light pigmentation significantly
decreased on the left under eye, both eye rims, and the left cheek
(p<.05). Moisture significantly increased on the forehead and the
cheeks(p<.05) and skin tone significantly increased on the both under
eyes(p<.05).

3. The needle electrode electrical stimulation group saw pores on the
right cheek significantly decrease(p<.05) and wrinkles significantly
decreased on the both under eyes and the right eye rim(p<.0l).
Polarized light pigmentation significantly decreased on the both eye
rims(p<.01) and UV light pigmentation significantly decreased on the
both eye rims and the left cheek(p<.05). Sebum significantly
decreased on the nose(p<.05) and moisture significantly increased on
the forehead and the cheeks(p<.05).

4. To compare changes among the three groups, polarized light

pigmentation decreased on the left eye rim in the radiofrequency group
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and the needle electrode electrical stimulation group more than in the
laser group, which was significant(p<.05). UV light pigmentation
decreased on the nose in the laser group and the needle electrode
electrical stimulation group more than in the radiofrequency group,
which was significant(p<.05). Sebum decreased on the nose in the
laser group and the needle electrode electrical stimulation group more
than in the radiofrequency group, which was significant(p<.05).
Moisture increased in the needle electrode electrical stimulation group
more than in the radiofrequency group, which was significant(p<.05).
5. The subjects’ degree of satisfaction was surveyed after the
intervention, and there were no significant differences among the
three groups in all questions. However, the laser group showed great
satisfaction in questions on elasticity, skin tone, and softness of the
skin, the radiofrequency group displayed great satisfaction in
questions on moisture, keratin, skin tone, sebum secretion and
softness of the skin and the needle electrode electrical stimulation
group showed great satisfaction in questions on pores, Kkeratin, skin

tone and softness of the skin.

According to the result of this study, application of laser,
radiofrequency, and needle electrode electrical stimulation improved
pores, wrinkles, pigmentation, sebum, moisture, and skin tone, and in
particular such methods decreased wrinkles and pigmentation and
increased moisture, showing that they were effective in enhancing

aging skin.
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