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ABSTRACT

The aim of this study was to evaluate the efficacy of microdermabrasion and
vitamin C solution in the treating of Solar lentigine. 18 paticipants who had solar lentigine on the
skin of the right arm and / or the right hand were treated with microdermabrasion and applying
vitamin C solution which the concentration of 500 milligrams in 2 milliliters solution. 0.025
milliliters of the solution were applied on the treated lesion. This treatment was performed every 2
weeks in the total of 6 treatments for each paticipant. Photographs were taken before and after
treatment. The resulting photoghraphs were evaluated by five unrelated physicians as well as by
The visual analog scale. Comparing before and after photograph revealed that the solar lentigines
showed the significant decrease in pigmentation with p-value < 0.05 (CI = 95%). One paticipant

revealed erosion and the other one revealed ulcer.
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H o 4 [ ng ] o
M 5.6 4 daminasaugamsinyIvesoIadlinI Ay 8
=2 9 = 3 o =l o a A A
5.12 a3imamsfnyInatIaufeIveIMInToINanouAls MWALNITMA1TaLa18I0 10U S
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WUIT8RA0NNUUMITAA VLIV TNTEUrNY IS Aea 50% dIruvSIunvasnatedu
hypopigmentation
DIANFNATHNIULIAY 16 NATBYUNAATININUIUTIUNKI9IANTEUNUNT NN
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a 1 4
ogluinaaine 19310 (very satisfied, more than 75% clearance), 1 Au1lsz1iuagluinaainels
a 1 4
(satisfied, between 50% and 75% clearance), 8 AN 1l5z13u @g“lummmwa%ﬂ'aﬂ (partial respond,
a 1 4
between 50% and 25% clearance) LLg 6 ﬂuﬂizmuagiummmwe%ﬁ'aamn (poor respond,
a < 1% 1 ] ¥ @ @
below 25% clearance) Aaattludaaiu'ldaetl 11.76% voaoraraiasnolananissnuiuin,
5.88% wpao1a @I we lanan1sS A, 47.05% vode1aainsne lananisSnu1iosuas
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(= (% 9 é’ d‘ [ 4 [ [ a a [ d‘ a 1
WUNUMITNAVVUVNUUN 4 ’c’fﬂﬂﬂ’ﬁ’fﬁ\?’ﬂq@ﬁﬂﬂ1 Iﬂﬂﬂﬁg ?f‘I/]‘ﬁﬂTWGluﬂ1§‘§ﬂ‘HTﬂﬂ§$L3Ju WU
4 a o ;’ﬂ [ 1
visual analog scale "UENLLWﬂﬂéjﬂig!,1111!LLZ’]$ﬂiﬁWﬁﬂJﬂiuuﬁ@ﬂﬂﬁ’ﬂﬂﬁ}@Qﬂuﬁ’ﬂﬁ?uﬂ1ﬂ"ll’0\‘l
[ = a a 1 4 T Aa [ dyd 1 .
Nﬁﬂ?iiﬂ}l”lll‘ﬂﬁz ammwagiummmmmﬂumu 50% AU AD A1 visual analog scale Y9
4 a 1 I'd 1
memj’ﬂizmu 47.05% agﬂummm mild respond iL8& 35.29% ’ogalummmn' moderated respond
4 1A 1 ] d‘ Y] a
AU 82.34% ag‘lummmmqaﬂumu 50% @IUA1 visual analog scale ND1E ainssziiu
Y
ﬂ’J"IlIﬁ\‘]Wf]GI,%N’dﬂ'liiﬂHTLluW‘U'N 35.29% U®3 E)"Iﬁ'"lﬁ'llﬂi‘ﬂiglhuﬂgiulﬂﬂ!“ﬁWﬂiﬂﬁ}ﬂﬂNWﬂ
o a o 9 9 1 4 1
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U 50% 1¥UAY
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o1eaNnT

VAS (% reduction in pigmentation ) uwmﬁﬁjﬂﬁmﬁu (%) 01aduns (%)
<25% 47.05 35.29

25% - 50% 35.29 47.05

<50% 82.34 82.34

50% - 75% 11.76 5.88

>75% 5.88 11.76

<100% 100 100

WANEHA* NAaeUNIaDAlaolY Binomial test WuIMIUsITU TAouwnd i s iiunaz ms

Ysziiiu Tasonanmins 1inaaeandosdeanii alpha = 0.05
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I P I
INYUNYUNUN 2 E‘Tﬂmﬁ‘ﬁmﬁu’e:fﬂﬂﬁiﬂ‘hﬂW‘]J’ﬂﬂJ@Ymmmiaﬂ 14aulu 17 Auna1 visual
[ P Y ¢ A = 1 1 = A a
analog scale voIdUa¥TN 4 INnANFUAIN 2 FraneanunszuruNas 1B niieAnaiy
o = o ¢ = a YA 1< @ A A @ a ]
namssnu lauda 4 ddendi mmmia@ﬁmﬂ"lmuquﬂﬂ5mﬂamnummmwmmmmu U
3 o < Y] . . . = o )] ]
ﬂwqﬂamﬁmﬂu wa 11 post-inflammatory hyperpigmentation 990334 Wuwalinszunuaigag
la/1d6n
Monbheit, G.D., Chastain, M.A., 2012, Freedman, B.M., Rueda-Pedraza, E., & Earley,
@ 1 < @
R.V.,2002 ttei¥ Hernandez-Perez, E., & Valencia-Ibiett, E., 2001 WUATIAUIINITNIBINAADN
A o Y A ya o A ~ a @ Yya o a ~
s lvsouraoaaoaladInIUTIUNNTOLAANIONIA VLA JARIHHIUTIUNNTD
3 o A v A A X A A 9y o @ Y ' .. .
LNAADYUUIIUNMTIWNUUUDIATTNLNYIVD Aunsontay laun transcription factors, cytokines
9
118 matrix metalloproteinases HONIINUU Chang, M.W.,2012 84 a1 13" ndamsdniauves
a v o A . . . a X2 = ) o a o A
NI U INUNY post-inflammatory hyperpigmentation N AUY ezt Yuneamsontauns o
] a v A 3 9 1 o .. 1% A 3
mmfn‘wummwuuwwaﬂu@ﬂ%u"luﬂimgmmiﬁmmu (subclinical) N1TONLT UV IDUIALIU
a v A < Y g g o = . . . Y2 oaA
VOININUUWHUANUBDYUUNTTINITOUINIY post-inflammatory hyperpigmentation 11@1 FIAN
Y S . . . A a X & < A 9 S 1o 1A ]
LUNYUUDN post-inflammatory hyperpigmentation VINATVUUUIEHIVLTINTOFIVUBYNUINADEY

3.’/ a v Y a Z}, a v o Y < 1A A Z a o LY =
(11!51514!195116\39!’31414!\1 ﬂ']!.ﬂﬂclucb'uW’JWLNﬂTWﬁ”Ii]Zﬁ]NW”IfJLﬁ'Jﬂ'J"IVILﬂﬂIH%HW’JWHQLWI FINGYHE

Y
A a4

V2 o = o 4 o PR -2 o
matfanseinesinelsingmsaimwulumsIvenimu 4 dainasauganissny
1 [ 4 =1 o [ 4 [ Qy Y]
nIzUHUINIaReUny 2 ddemivasaugamsinm
[ 1 9 Qdﬁ' d' Y o Ly 9 [ 9 d‘d ]
msinuinszurual07sounly nuluidegiu laun msldermniidiunay
Hydroquinone M3maanszunueanlaeld Cryotherapy, Q-switched tatsosuay IPL Tuudvos
A a @ g o ] 1 A o ' o 3 2 9
UszansnmmssnrniunuNyelinszunuaasrsonie lisas 1uawundunilusilé

1llongATAYT (Grichnik, JM., Rhodes, AR., & Sober, AJ., 2012)


http://informahealthcare.com/action/doSearch?Contrib=Freedman%2C+B
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NMNTFIUNANUDS Hydroquinone 414 398904 Jarratt, M., 2004 WUAY 1 7 518

v v [
NNNUIUNINYA 44 518 PMNTEIUNANYD AT Hydroquinone 1910150850 URAIVT 1IN

D.

S 1

1 aeu1lun15ANBIY0 4 Plensdorf, S., & Martinez, J., 2009 §9WU 11N INNA IUNE Y
Hydroquinone 3 lamatnarathaifies 1aun 810150181 &7, ochronosis taz §4813150 VN
S 3 4
a1 1 dilergam
MTSAMIAY Cryotherapy TunisAnyIveq Todd, M.M., Rallis, T.M., Gerwels, JW.,
] 9o ° RS Yo Y A
& Hata, TR, 2000 wuau l4d 1121 1518910810 mau ldnavua 25 518 1asunadiafies
NAMISNEIAINGY 1AW UT hypopigmentation
v
AMIANHIVDY Plensdorf, S., & Martinez, J., 2009 WULFULAYIAU Cyotherapy U
o Y a . . d woa ] [ @ < 2 Y @
1 1%10@ hypopigmentation WenMnUulidynudvvaz Snuwaz nauunilug 1dusenas
NYATNHN
Goldust, M., Golforoushan, F., Sadeghi, M., & Rezaee, E., 2011 lafaamunatiafes
[ [ Y A o 1 Y = 9 = 2 '
HAIN13SNBIYI8NTNYINT LUK UAIY Cryotherapy 62 518 WULHAD191R TALN
<3
hypopigmentation 4 S18tagiNay 3 519
o 4 a o .
M35AYIAIY QS ND YAG tatses 1ua113I98¥es Todd, MM., Rallis, T.M.,
a v {
Gerwels, J.W., & Hata, TR., 2000 laaaa1unanis 19 QS ND YAG tatwasSnuiau ldniingy
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< J v v [ 1 1 @
Y94 Plensdorf, S., & Martinez, J., 2009 %4 18 1 F1atg0iaana1dlun1ssaunse i iru i
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[ 4 S o = 1 4
2. ﬂﬁiﬂ‘HWBf’JﬂLﬂéfJ\i NIvINaABdTY Ul 69116\1 3 gﬂ?ﬂiﬁ)ﬂﬁﬂ’lﬂﬂuﬂua UBILNNY

3. 31952 DU visual analog scale Ysz1dutiFoumiouzinrovoenszununouLay nav

2 A s

[ 1 o a 5 1 o 4
iﬂmﬁ%mmummﬂmmuuum (accuracy) Y94 miﬂizmueuuagﬂuﬂﬁz FUNITUVDILNNY

o el

g}/ Y v

a [ = A 9Y o [ Av A @ oA dg 9y
IEETRNY muum%ﬂmmamuauuzmmumiaﬂmﬂmwﬂ‘szuwummi}muiuamﬂmiﬂ%
A A Ao @ a o 1 9y 9 '
mimuawuﬁmiumiﬂssmuwamsiﬂmwuMﬂam 3¢ UY Dermoscopy 1‘umimﬂ§ﬂﬂi$
1 1 v o = = 9y Y [ U o a d
nguﬂauuawmiﬂ‘len«mgﬂﬂ'lﬂmﬂﬂamiguumﬂan%mmiaumnmﬁwﬁmuigu‘u
A a d 4 @ 1
Computerized Dermoscope Software l,mzﬂm"lﬁ'mnmmmwwmum’%m ﬁﬁ)ﬂi N1 DDNUI
< 1 o A o 9 <= . =< =1 1 1
uMAIaINUIeNTE AUANTNVDILNAT (pigment score) ‘ﬂ)’ﬁﬁ]‘lﬂ’iﬂ!flﬁﬂﬂ!i’lﬂﬂﬂ"lﬂ’ﬂu
v o 9 1 = . dy Iy o 9
nagnaesny lae ey 816932 YU Computerized Dermoscope Software 11dum sy
1821un153985ABINTL UHNYBY  Ghaninejhadi, H., Ehsani, A., Edrisi, L., Gholamali, F., Akbari,

Z., Noormohammadpour, P., 2013 Twalsemeensiu






UITaNUNIN

\l
Muadszng

Chang, M.W. (2012) Disorders of hyperpigmentation. In J.L. Bolognia, J.L. Jorizzo, &
J.V. Schaffer, (Eds.), Dermatology, (pp. 1049-1050) (3rded). Amsterdam:
ElsevierSaunder.
Chang, T.S., (2009). An Updated Review of Tyrosinase Inhibitors. International Journal of
Molecular Sciences, 10(6), 2440-2475. Basel, Switzerland: MDPI.
Freedman, B.M., Rueda-Pedraza, E., & Earley, R.V., (2002). Clinical and histologic changes
determine optimal treatment regimens for microdermabrasion. Journal of
Dermatological Treatment, 13(4), 193-200. Gubelstrasse, Switzerland: Informa.
Ghaninejhadi, H., Ehsani, A., Edrisi, L., Gholamali, F., Akbari, Z., & Noormohammadpour,
P., (2013). Solar Lentigines: Evaluating Pulsed Dye Laser (PDL) as an
Effective Treatment Option. J Lasers Med Sci, 4(1),33-38. London: Springer.
Goldust, M., Golforoushan, F., Sadeghi, M., & Rezaee, E., (2011). Comparative Study
in the Treatment of Solar Lentigines With Trichloroacetic Acid 40% Versus
Cryotherapy. Cosmet Dermatol, 24, 215-220. NJ, the United States: Wiley
Periodicals.

Grichnik, J.M., Rhodes, A.R., & Sober, A.J.,, (2012). Benign neoplasias and hyperplasias
of melanocytes. In L.A. Goldsmith, S.I. Katz, B.A. Gilchrest, A.S. Paller, D.J.
Leffell, & K. Wolff, (Eds.), Fitzpatrick’s dermatology in general medicine,
(pp. 1407-1411) (8med). New York: The McGraw-Hill Companies.

Hernandez-Perez, E., & Valencia-Ibiett, E., (2001). Gross and Microscopic Findings in

Patients Undergoing Microdermabrasion for Facial Rejuvenation.
Dermatologic Surgery, 27(7), 637-640. IL, the United States: ASDS.

Jarratt, M., (2004). Mequinol 2%/tretinoin 0.01% solution: an effective and safe alternative to

hydroquinone 3% in the treatment of solar lentigines. Cutis, 74(5),319-322.

NJ, the United States: Frontline Medical Communications.

35



36

Lee, W.R., Shen, S.C., Wang, K.H., Hu, CH. & Fang, J.Y. (2003) Lasers and Microdermabrasion
Enhance and Control Topical Delivery of Vitamin C. Journal of Investigative
Dermatology, 121, 1118-1125. London: Nature publishing group.

Lee, W.R., Tsai, R.Y., Fang, CL., Liu, C.J., Hu, CH., & Fang, J.Y., (2006). Microdermabrasion
as a Novel Tool to Enhance Drug Delivery via the Skin: An Animal Study.
Dermatologic Surgery, 32, 1013-1022. IL, the United States: ASDS.

Monbheit, G.D., Chastain, M.A. (2012) Chemical and mechanical skin resurfacing. In J.L.
Bolognia, J.L. Jorizzo, & J.V. Schaffer, (Eds.), Dermatology (pp. 2502-2508) (3rded).
Amsterdam: ElsevierSaunder.

Plensdorf, S., & Martinez, J., (2009). Common pigmentation disorders. American family

physician, 79(2), 109-115. KS, the United States: AAFP.

Santoiannl, P., Nino, M., & Calabro, G. (2004). Intradermal drug delivery by low frequency
sonophoresis (25KHz). Dermatology Online Journal, 10(2). Retrieved from:
https://escholarship.org/uc/item/4pc7m5d9

Savardekar, P., (2007). Microdermabrasion. Indian J Dermatol Venereol Leprol, 73, 277-279.
Mumbai: Medknow.

Small, R., (2008). Microdermabrasion. In Aesthetic procedures. (pp.265-278). Aptara. Retrieved
October 29, 2008, from
http://www .bioscorchina.com/attached/files/documents/Micro_Eng.pdf

Spencer, J. M. and Kurtz, E. S., (2006). Approaches to Document the Efficacy and Safety of
Microdermabrasion Procedure. Dermatologic Surgery, 32, 1353—-1357.

IL, the United States: ASDS.

The world Medical Association Staff. (2013). The Declaration of Helsinke (DoH) Ethical
principles for medical research involving human subjects. Retrieved October, 2013,
From http://www.wma.net/en/30publications/10policies/b3/index .htm Lpdf?print-
media- type&footer-right=[page]/[toPage]

Todd, M.M., Rallis, T.M., Gerwels, J.W., & Hata, T.R., (2000). A Comparison of 3 Lasers and
Liquid Nitrogen in the Treatment of Solar Lentigines, a Randomized, Controlled,

Comparative Trial: Arch Dermatol, 136(7), 841-846. IL, the United States: AMA.


https://escholarship.org/uc/item/4pc7m5d9
http://www.bioscorchina.com/attached/files/documents/Micro_Eng.pdf
http://www.bioscorchina.com/attached/files/documents/Micro_Eng.pdf
http://www.wma.net/en/30publications/10policies/b3/index.html.pdf?print-%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20media-%20type&footer-right=%5bpage%5d/%5btoPage
http://www.wma.net/en/30publications/10policies/b3/index.html.pdf?print-%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20media-%20type&footer-right=%5bpage%5d/%5btoPage

Yamashita, T., Negishi, K., Hariya, T., Kunizawa, N., Ikuta, K., Yanai, M., & Wakamatsu, S.,
(2006). Reflectance-Mode Confocal Microscopy and Optical Coherence Tomography.

Journal Of Investigative Dermatology, 126, 2281-2286. London: Nature publishing

group.

37






a
713197 N.1

P '
LL’GT@Q"]BJJ’OHWU'EN 1T ITUATIN 18 ﬂu‘ﬁﬂgﬁﬁﬁlﬁﬂiﬁ 113398

39

ovmaiins | oy | ma | Tmlszdin | enfiudszmuilszén Fuiidhsaalasams
1 46 | Female | Hyperlipidemia | Simvastatin (10mg.) 1 tab 19 11.8.57
oral OD
2 48 | Female | Hyperlipidemia | -Amlodipine besilate (5mg.) | 19 1.8.57
Hypertension 1 tab oral OD
-Gemfibrozil (600 mg.) 1
tab oral OD
3 46 | Female | Hyperlipidemia | -Enalapril (5mg.) 1 tab oral | 19 1.8.57
Hypertension OD
-Simvastatin (10mg.) 1 tab
oral OD
4 56 | Female | - - 19 11.8.57
5 64 | Female | - - 19 11.8.57
6 47 | Female | Allergic -Cetirizine dihydrochloride 3 N.A.57
rhinitis (10mg.) 1 tab oral OD prn
-Salbutamol inhalation
-Procaterol hydrochloride 50
ug ' tab hs
7 65 | Female | - - 3 N.A57
8 69 | Female | Hyperlipidemia | -Propranolol (40mg.) /2tab | 3 1..57
Hypertension oral bid

-Simvastatin (20mg.) 1 tab
oral OD
-Enalapril (5mg.) 1 tab oral

OD
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ovnadns | og [ | Jsndszden | endiSudssmulszdn Tun NN
9 61 | Female | - - 3 N.A57
10 55 | Female | - - 3 n.A.57
11 62 | Female | - 4 3 n.aS57
12 61 | Female | Hyperlipidemia | -Simvastatin (10mg.) 1 tab 3 N.A57
Hypertension oD
Cardiomegaly -ASA 81 mg. 1 tab OD
-Enalapril (20mg.) 1 tab OD
-Amlodipine (10mg.) 1 tab
OD
13 59 | Female | - - 3 N.AS57
14 72 | Female | - - 3 N.A.57
15 58 | Female | - - 20 1.8.57
16 62 | Male | - - 20 1.8.57
17 60 | Female | - - 17 n.n.57
18 51 | Female | - - 17 n.A.57
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1NNy | uvnd 1| wwnd 2 | uwnd 3 | uwnd 4 | wwmd 5| Aunde | Response
VAS

1 0% 0% 24% 285% | 6% 11.7% | Mild
2 0% 0% 235% | 33% 18% 149% | Mild
3 10% | 20% 215% | 69.5% | 13% 26.8% | Moderated
4 _ ] ] ] ] ] ]
5 80 % | 60% 745% | 81.5% | 80% 752% | Excellent
6 0% 0% 22% 36% 8% 132% | Mild
7 70% 80% 815% | 485% | 75% 71% Good
8 0% 50% 225% | 45% 3% 24.1% | Mild
9 60% 30% 465% | 535% | 27% 434% | Moderated
10 0% 50% 35.5% | 62% 245% | 344% | Moderated
1 30% 50% 215% | 50.5% | 20% 344% | Moderated
12 0% 0% 1.5% 27% 2% 61% | Mild
13 30% 0% 48% 275% | 125% | 23.6% | Mild
14 30% 20% 285% | 47.5% | 20% 292% | Moderated
15 0% 0% 275% | 305% | 8% 132% | Mild
16 50% 60% 48% 665% | 515% | 552% | Good
17 10% 50% 34% 245% | 31% 29.9% | Moderated
18 0% 0% 18% 31.5% | 9.5% 11.8% | Mild
sundeunnd | 217% | 27.6% | 34% 448% | 24%

wnewa* eaaing 4 luansolsziuwams ineldiiosnninasosnasn
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v o < 1% ~ 1 o a Aa A
nageu  HI :  WaIsnyImomsnIoinansuaisImuiumImeansagaeIniudnse
LHUDINNOUTAY
anan lFnAdoUANNATIU The Wilcoxon Signed Rank Test

9

1) AserumAgIu Ho: iassnunszusi luaneas
H1: Ha35NEINTZUHUIINNIINOUSTNEN
2) sEAUAMIINEBAIAY p-value =0.05, n= 17
3) ﬂﬁlli]ﬂm]iﬂlﬁ]ﬂﬂﬁﬁaa: Critical Values for The Wilcoxon Signed — Rank Test

o 1 1 < A
Muammanuuzu wen=17

! o U ! . { [ 4 o £
MINN 3 uaaIMIMUIfFoDMeuANTY visual analog scale 1 2 dUarinaITUTAMS

AN UNOUALNOUIT AN

1N@INT | NOUINHINNAY % | HAS5IHI1999 % | Sign | di=Yi-Xi | R= §1uiivea di Sign R
X) (Y)

1 0 11.7 -1 11.7 2 -2

2 0 14.9 -1 14.9 6 -6

3 0 26.8 -1 26.8 9 -9

5 0 75.2 -1 75.2 17 -17

6 0 13.2 dl 13.2 4.5 -4.5

7 0 71 -1 71 16 -16

8 0 24.1 -1 24.1 8 -8

9 0 434 -1 434 14 -14

10 0 34.4 -1 34.4 125 -12.5

11 0 344 -1 344 12.5 -12.5

12 0 6.1 -1 6.1 1 -1

13 0 23.6 -1 23.6 7 -7

14 0 292 -1 292 10 -10

15 0 13.2 -1 13.2 4.5 -4.5
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16 0 552 -1 552 15 -15
17 0 299 -1 299 11 -11
18 0 11.8 -1 11.8 3 -3

winame* erenating 4 luennsodsziuwams snnlailiosnninasesaaen

Mean difference: -14.9
A3 The W-value = T =min ( T+, T-)
= min (0, 153)
=0
The W-value is 0
The critical value of W for N = 17, Prob. = 0.05 is 41.
ﬁqﬁuﬂﬁmﬁ HO

) [ aay d'

a51 vassnInsuRUINNINeU SN po e iTod Ay At AR AN Fo L 14

9

95% (p-value <0.05)
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H 1 { @ 4 o £ [
ﬂ151\1ﬁ N4 LEAIAT Visual analog scale ‘ﬁ 4 ﬁﬂﬂ’lﬂﬂaﬁﬁug@ﬂ’]ﬁﬁﬂ‘ﬂ’l

ovenaiing | w1 | wnndz | wvmd3 | wwnda | ovmds | aunde Response
vas

1 10% 0% 55% 50% 24% 27.8% Moderated
2 0% 0% 23% 47% 19% 17.8% Mild
3 50% 20% 48% 80% 255% | 44.7% Moderated
4 ] _ ] ] ] ] ]
5 95% 60% 90% 89.5% | 99% 86.7% Excellent
6 0% 0% 345% | 525% | 355% | 24.5% Mild
7 60% 60% 70% 565% | 93.5% | 68% Good
8 30% 50% 345% | 585% | 55% | 35.7% Moderated
9 60% 20% 529% 65% 435% | 48.1% Moderated
10 0% 30% 36.5% 63.5% 29% 31.8% Moderated
1 30% 50% 23% 515% | 205% | 35% Moderated
12 0% 0% 25% | 275% | 2% 6.4% Mild
13 30% 0% 47% 27% 12% 23.2% Mild
14 50% 40% 54.5% | 49% 215% | 43% Moderated
15 0% 0% 285% | 355% | 8% 14.4% Mild
16 70% 60% 65.5% | 70% 78% 68.7% Good
17 20% 50% 355% | 24% 52% 36.3% Moderated
18 10% 0% 18% 31% 6.5% 13.1% Mild
Aundounnd | 302% | 258% | 422% | 51.6% | 338%

wnewa* eaaing 4 luansolsziuwamssneldiiiosnninasosnaon




H =1 U { 1 [ 4 @ Qy [
msnﬁ NS wssuneunnae visual analog scale 3¢¥I 4 ﬁﬂﬂ1ﬁﬁaﬂﬁugﬂﬂﬁﬁﬂynmg 2

o ¢ o L o
ﬁﬂﬂ?ﬁﬂa\iﬁuﬁjﬂﬂﬁiﬂy"l

PIMains | VAS 2 dasi | VAS 4 dansi wlawa
1 11.7% 27.8% DANGR

2 14.9% 17.8% liFuanumana
3 26.8% 44.7% luifiuanumanaa
4 - - ;

5 75.2% 86.7% luFuanuuanaa
6 13.2% 24.5% laifiunnumanaa
7 71% 68% luifiuanuuana1a
8 24.1% 35.7% LANIGN

9 43 4% 48.1% liFuanumana
10 34.4% 31.8% liFuanumana1g
11 34.4% 35% luifiuanuuanaa
12 6.1% 6.4% luifruanuuana1a
13 23.6% 23.2% luiFuanmana1g
14 29.2% 43% TiFuaNana1g
15 13.2% 14.4% luifiuanuuana1a
16 55.2% 68.7% luifruanuuana1a
17 29.9% 36.3% luiFiuanumanaa
18 11.8% 13.1% TiFruanuanaa

Wineme* xeains 4 Wannsodsziuwams Sn ldilosnminasesnaen




MIINE

M3190 0.6 uaasmsmuaSeuiounnae visual analog scale

[ 4 o £ o = 1 1 [ 4 o £
nageoy Hl: 4 ﬁ'ﬂﬂ1ﬂﬂﬁiﬁuf§ﬂﬂﬁiﬂy1t’fﬂlﬁ)\iﬂiglmufﬂNﬂ’ﬂ 2 ﬁﬂmwwamu’qﬂ

ADAN 1T NATOUANUATIU The Wilcoxon Signed Rank Test

) a o 4 o £ [ = 1 1 U @
1) ANTUNAZIY HO: 4 ﬁﬂﬂ?ﬁﬂﬁ\iﬁu@fﬂﬂﬁiﬂ‘hﬂ ﬁ'ﬂlﬁ]\iﬂizllwuVlNLLﬁﬂWNﬂU 2

o ¢ o £ o
ﬁﬂﬂ1ﬁﬁﬁﬁﬁu€jﬂﬂﬁiﬂ‘lﬁ

[ 4 o £ @ 1 ' o 4 o £
2) H1:4 ﬁ"]J@TI‘HT‘iaﬂﬁuljﬂﬂﬁiﬂyi?‘(‘llﬂﬂﬂigLLWH INNIN 2 ﬁﬂﬂWﬁﬁﬁﬁﬁu@ﬂﬂﬁ

SR

3)  szAuaANUTedIAY P-value = 0.05, n=17

v
a

[

n2d

]

1% = v 1 { 4 o 4 2L o
SAHUNGUAUAURGY visual analog scale N4 ﬁ’ﬂmﬂﬁmﬁu’gmmiiﬂEW

4 o £
Uanviviasaugams
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1ANTIAT | VAS 2 Week %(X) | VAS 4 Week %(Y) | Sign | di=Yi-Xi | R= Seuiivead Sign R
1 11.7 278 -1 16.1 16 -16
2 14.9 17.8 -1 2.9 7 -7
3 26.8 44.7 -1 17.9 17 -17
5 752 86.7 -1 115 12 -12
6 13.2 245 -1 113 11 -11
7 71 68 1 -3 8 8

8 24.1 35.7 -1 11.6 13 -13
9 43.4 48.1 -1 4.7 9 -9
10 34.4 31.8 1 2.6 6 6
11 34.4 35 -1 0.6 3 -3
12 6.1 6.4 -1 03 1 -1
13 23.6 232 1 -0.4 2 2
14 292 43 -1 13.8 15 -15
15 132 14.4 -1 1.2 4 -4
16 55.2 68.7 -1 13.5 14 -14
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17 299 36.3 -1 6.4 10 -10

18 11.8 13.1 -1 1.3 5 -5

wnemg* oxeaings luagnsodszidiuramssnm Idiiesnninasesnaen

973 The W-value =T = min ( T+, T-)
= min (16, 137)
=16
The W-value is 16. The critical value of W for N =17, Prob. 0.05 is 41.
ﬁqﬁuﬂﬁmﬁ HO
agl 4 ﬁﬂmﬁﬁﬁ’ﬁyuqﬂmﬁﬂm%mmﬂizu,m'umﬂmﬁ 2 ﬁ’ﬂmﬁwﬁéugwmi%’ﬂm

o a

pgiiodiaymeana dreanuseiitla 95% (p-value < 0.05)




A15199 0.7 1@ALAN visual analog scale N lanAMIUszITuaianelawamssny1ves
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1My A1 VAS STAUANNNIND D
1 47% partial

2 47% partial

3 38% partial
4* - -

5 97% excellent
6 27.5% partial

7 84% excellent
8 20% poor

9 30% partial
10 15.5% poor

11 8% poor

12 6.5% poor

13 11% poor

14 52% good

15 15% poor

16 47% partial
17 27% partial
18 33% partial

winemg* oxenainas luansodszidiuwanmssn Idiiosnninasesnaon
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49

ANTIUVUNIATFIUVOINI1TTAYINGS WY = 24.94% (Ghaninejhadi, H., Ehsani, A.,

Edrisi, L., Gholamali, F., Akbari, Z., & Noormohammadpour, P., 2013)

MUUAANMFINUN 90%, A1 Z = 1.645

A A ya X YA
mmmmma@uﬂﬂﬂﬂmﬂﬂﬁuuUlﬂﬂf:) 10%

ﬁ1u3m§1u’)uﬁ]1ﬁ1ﬁﬂwﬂiﬁlﬂ?l}ﬁ"lﬂiﬂi\iﬂﬁ%ﬁlﬂ (n)=16.831

n=17 AU

Y . . a d d'
mﬂ‘v Binomial test I1AI1CHIN1919N 5.1

a J a a ] o
HO : masziiiu Taeunnddisziiunazmsilsziiu laseraainsdoand oareni

a d Y a a @ [ [
H1: ﬂ1‘3ﬂ‘§$LNHI@EJ!LWVIEJEJ‘]J‘i%L?JHLLﬁ%fnﬁﬂ‘igmuiﬂﬂ’fﬂﬁWﬁMﬂiLlﬁﬂﬁNﬂu

b+c=2,n=2,P=05

| A ( 1l
M519N N.8 LRI 19 Binomial test AATIZHNTIN 5.1

mstsziiu Tasunndilse i 5
ngzunue luiAus0% NTLURUIN > 50%
oenaNnsUss N LAY 13 1 | 14
09 lainv 50%
1aNATUsZIIUNTZ IR 1 2 |3
I > 50%
59 14 3|17

P-value = 2P(X=1) = 2(0.75), P-value = 1.5, M¥UA alpha = 0.05; P-value > alpha, ET?“]JEJE]?J%‘U HO
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Visual analog scale form
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