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o FAGFE we BERE F ded 2A £Fo 2om g gol 59
Hi ATRE 27 £F0 k3 RS e AT woz AW A7 —
52AT - AL A - ¥R Fd KD - BAF AT - BR-Y=

(pooled estimate)E A3t FA 7]
QOEAXNE AHFAH (quantitatively) 02 A&Este] 342 FHrlstr] 930
ALEE = FA 71Eolth(#E, 2015).






2. 947 E&A
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AdolE 7t FAste Alelth. dHeoldH AXRrIgol wEIty, YHF
(bandwith)o] #o}AlaL, e Ue] HH &9 F9 £o2 FuEgWA IR
A dazt F71E dolEY ¥ 2dnitt T owly Frkstm vk vl d o
He A% $718t = Folth(Aiden et al, 2015).

2920151 &8t oy ¢kl He ¢ AL i 201085 EH A
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Scopus. ProQuesT Nursing & Allied
20t Health Source, RISS, 27t AT 4
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= Comprehensive Mefa-Analysis
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ol Ye 7] A1Zs A oHBrody et al, 2000).
1970d ] F4to] Eugene Van Scott®t R.J. Yu 2]
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<E 1> 99T ABYE] Ay FRAYe G
AL¢ A A7A 7

Hebra, 1874 vt Suk AA g

Piffard, 1881 IZE Y

Unna, 1832 28 AL HFZEAE, ds, TCA X4

Saalfeld, 1892

Fox (GH), 1905
Montgomery, 1917

Mackee®t  Karp,

1903~ 1952
Eller, 1941

Monash, 1945
Combes, 1960
Brown, 1960
Ayres, 1960

Resnik,Lewis,

Cohen, 1976
Stegman,1980 ~ 82

Van Scott®}t Yu,

1984

Brody$®  Hailey,
1986

Monheit, 1989
Coleman 3

Futrell, 1994
Harris, 1994

B AAE AT 439 A=
d29 Wy AAE AT A=
Az

AE, FEHY4 dB 278

3, dxEAE, 2944, dAE, Co, F9

Katz, 1995

Source: (Brody et al, 2000)
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2) st == A1 AES FE71dF AU

SOl EEAALE Rt dE IAFES FAV] T GG =0A &

glo] Al-8-= o] gkth(Babilas et al, 2012). 3ol =&
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(Kornhauser et al, 2010).

_13_



0
o \)J\
OH
J\/DH i
HO on

Glycolic acid Lactic acid
O OH O OH
OH
OH HO /J\/l\]/
R
O
_‘,.r"
Salicylic acid Malic acid

(29 3] 43 3tol=EAAS 88+% (Kornhauser et al, 2010)
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=AM T P A 34, 73, F4S 7R 840 A AZES

SOl EEAA F 7P HA 270A0dd EdHAT. S EAAE (glycolate)
A& AR, AV,

Q
2HY FEIH(Wikipedia,

2015)
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=3
(Moghimipour, 2012).

gofstol EEA e WUPH T

H

39 A% =¥ ¥

Fotetol EE AN kg HFEFY Y ANH JROE VR AL R=
YA AT B Fold £4E odHE AEE FaAE 9T F

%)
—

FEET ol T3 FAFI ARHL A FoA= A AAH

r o
f
)3
i
X,
ro,

1o,
)
_C\)ll‘
<
Iy
Ju
P

2 83 F Y ol A
EYAY (30%-50%,
7 A8), ZAHQA (50%-70%, 2-5% 2&), 1 AF (710%, 3-15% &)

1-2

<% 2> =y YA 29 &F
Type Concentration Duration of application
Very superficial 30%—50% 1—2 minutes
Superficial 50%—70% 2—5 minutes
Medium—depth 70% 3—15 minutes

Source: (Fabbrocini et al, 2009)

w99 F7, 23AF FolR2Re 2N

A glol
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e Asfslol=s

>,
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PN
T

55

.

i

10%2 Agsta glx 40%= 52 diowto]l Aed 4 3thH(Huang et

al, 2007).

- 16



=

%

—t

1= o
g

O

M AT 5

F Ak

1

__OE

oo

T2 A}

Ho
or
o

o}
)A
mr
T

i

T 8%oltt. 313 d= o

= AHAXE

™

2 A8T A% 20% =7 7 Bol AHEH

(corneocyte) ]

70% il

A

—

sh, &l 71 &34 o] tH(Laughlin et al, 1999).

)=]
T

& AR

Fdch 1998 3t

3|

Hil

A

il

]

Sk 3% Ao

yevhn 37t

E0]

sfal &EjAt

o 4 of

33 ) tH(Kornhauser

AGA AGAE ASHES

et al, 2010)

_‘|7_



B3 248712

kA

g"

Al

= =2

—

e | w% B o # T R ™
[ Ho _ YzAﬂ ‘Nﬁ ~
= & ) ~ . R =
L oy T o, o _ -
= - = ol ‘_u_wu ia 0 _M_v _z.:l .ﬂ,o ﬂw ‘N_A_l <
djo xR = _ W -
N Xq A n,%o o ! o = = 70 o o
N = B oy = oo T B =
xR W T ~ o T o =
N I N - = ERCIS GRREEC) o
n_.a ) i) aT_ o_H ﬂv\ - ﬂv\ o 7o 70
| ol e B (xR Wooed ™ W ~d =0 M-
T o
~ = _
| = X
G > o
2 o E
S -
g -
‘S o T
8 Moo T I
O X 2y =
S| %o ” P o
8 5o T’ o 5o
BlFT T o s =
@ o W T X F o =
T 2 " — o T O = = N
2 = B o =
P T = 7 X
_l__/l K,.% ﬂw H;l = o ny jpax 70 = =
P = U e o i o T
0 oW K,.% MW K3 < ,ﬁl R =
| B G ) ~ m oy
B oo R s = = 7o
b T = |z TR ox S i
< 1] =
Mo 2 v
u o A.._ Il
o IS ny
o U i

_18_

Source: (Kornhauser et al, 2010)



A

ATH Lai(2011)9]

PN
T
AZZH o

()
!

U
N

™
—_
o

—_—

=

1
R

2w ZgZYiId UVB ZA}

T

_19_



AT =22 AT HAMAE o] & 282 dREA HolHHox F
Scopus®t ProQuest Nursing & Allied Health Source, RISS, Z7}dA A} T A
# vl MY Fo dolguo] 2o ME AXMEe RefWorks T2I1Ho =2
EfR & 253 =2AES d2 vg A =% A9 JEd ge =F
12 Adsat. =8 AMoje tg3 #Zu: “glycolic acid”, “alpha
hydroxy acid”, “peel”, “S & ZEYAL", “Z S, “dgslo]|=E A", A
71k 20159 10¥€5H 20169 1€71A], ¥2d =79 FddE+ 19974
1958 20169 1¥7bA] A @ssith R EY dojs dojst F=mo=2 A
gtk M A =8 AY 72 5 2o @x-dxa AgaT

o

(case—control study), FZH =+ Y72 ¥ (randomized controlled trial),

olz®WA F29 uA dA dE=2F (double-blind randomized -clinical

control trial), AIZXAEI} FTEAIS ALYty dTUARE AFLo=Z A
=

AT dEzaT AT

2

g o dEe FF
t}. Campos(2015)= s3F AEY 858 BV 9%

9 A% A EATAEL Age EAFAS vEHAT D5 AHte
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A8 AR B AFdMes AZXAIH FEAT
3 WEEY ddde os#HA FAY WA dF dxdE
(double-blind randomized clinical trial), ¥2+$ &3 (random-allocation)©]
o] Fojxof HiFo] HAZHAY Jot o] AT FFo] o]FAHA o F
o tig Bluge] FrE F Yo (o]F 9, 2008).

B Ad7Y A= HFS AAstd d7A 9 299 FAHATARIER T+
A E A3 Microsoft Excel Effect Size Calculatore} W ElZA HAEZZ 13

Comprehensive Meta-Analysis Software T Z 13 S Al&39 .
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TARAE F3 AAS BANT =82 F 59¥ . Ul Jle oy H
o} 29 “glycolic acid”, “skin”, “alpha hydroxy acid”, “peel”, “Z & Z84}”,
“FEZA, ‘LI slo]l=E2A4E HAMoE dle  Scopus(n=1,702),
ProQuest Nursing & Allied Health Source (n=614), RISS (n=1,585), =7}
HAAEAT (n=2415)°1A4 A4 BAE Fated F 6316719 Edol AA
Ha, A" 3 7t vgiEY EAY SHIYLE AEAAE &
&3 AT, EFd=79 ®WEo] Fted FAAQ BT H EFHXE A A
< dA#AGo]l Y& Fobd AIHE

2 Y F3H(material science), 3 3H(engineering), ¥ *}3}3](macromolecular

research), 3}8H(chemical science), H}o] 2. A A ¢} %2 F 3 (biomaterials and
tissue engineering), A% ILEA}(fibers and polymers), 7154 A
(functional materials) & & (n=3,681), Bl F &3 (n=394), EFZ &S Jr &

g (n=1699), TEH= T8 (n=474)& A s}
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V. 94443}

B ATE 1980805 33F 982 2o)7] AFE AF7tA 30d 9
A FE3 sFH 2oz ALHE S FEite]l A7 ZH s v

E AEINT A" 598 AF=Ro2REH F 24409 2HAVE AE
e ol 2 EYLY & did AH(E AT IHE EAHsa FA
o Wed FAES aFHAY] G2 B4y A8 A4 aHAVE A

o 2 AT E Cohen(1990)0] AT & F}A7(ES)
AXstAth Cohend &3Vl AFFGH TAIGY AMEH
A Bostd EFUAE Uro] AEdted EFHAV(ES)
7F 02 Helold vHmA H& Aoz Hm, 05 HWoldW FAV| aHU}

=

EHANE M ALR 4.

B dFA ez 3 =52 ded 2o F 688 =& AEHI
o = 71Ed AR RS AFARELS dF EYAA ALdHo F

o] =&o HFEA 2IHAH.

(@]]
©
g



<E 5> B AT Wy TF =E
D LS A 1A = Al & T
Impact of a Glycolic Acid-Containing pH4 e
1 2015 Behm Water-in—0il Emulsion on Skin pH A% =%
Evaluation of the efficacy and safety of
2 2015 Ibrahim combinations of hydroquinone, glycolic acid, and gy =X
hyaluronic acid in the treatment of melasma
. The effect of physically applied alpha hydroxyl ) Y
3 2015 SJ Kim acids on the skin pore and comedone 479 A=
Glycolic Acid Peels/Azelaic Acid 20% Cream
Combination and Low Potency Triple Combination B R0
4 2015 Mahajan Lead to Similar Reduction in Melasma Severity in ﬁl‘jpj}\]ﬁ\
Ethnic Skin: Results of a Randomized Controlled =onE
Study
An antiaging skin care system containing alpha
5 2015 Tran hydroxy acids and vitamins improves the a8 =¥
biomechanical parameters of facial skin
Treatment of Melasma in Men With Low-Fluence R
. Q-Switched Neodymium-Doped Y A=
6 2015 Vachiramon Yttrium-Aluminum-Garnet Laser Versus Combined o] A
Laser and Glycolic Acid Peeling
Rapid Treatment of Mild Acne With a Novel Skin o
7 2014 Bhatia Care System Containing 1% Salicylic Acid, 10% E3tay] =¥
Buffered Glycolic Acid, and Botanical Ingredients
. - Fractional CO. laser as an effective modality in a1 -
8 2014 Fatemi Naeini treatment of striae alba in skin types II and IV A% =3
Clinical Evaluation of Glycolic Acid Chemical
. Peeling in Patients with Acne Vulgaris: A Y AL
9 2014 Kaminaka Randomized, Double-Blind, Placebo-Controlled, 49 AE
Split-Face Comparative Study
Significant improvement in mild acne following a
10 2014 Abels twice daily application for 6 weeks of an acidic =44
cleansing product (pH 4)
Combination (thel)’apy with retinal(dehyc)le (0.1%)
.. glycolic acid (6%) and efectiose (0.1%) in mild to S -
11 2014 Masini moderate acne vulgaris during the period of sun EWAT =
exposure - efficacy and skin tolerability
Efficacy of Combination of Glycolic Acid Peeling 43 Al
12 2013 Chaudhary With Topical Regimen in Treatment of Melasma IHEE
. Py Randomized clinical efficacy of superficial peeling a8 A%
13 2013 Prestes with 85% lactic acid versus 70% glycolic acid 49 A=
A comparative study on efficacy of high and low
14 2012 Kar fluence Q-switched Nd:YAG laser and glycolic acid Y A&
peel in melasma
15 2012 Schreml The Impact of 10% %—kli{g/%rﬁxy Acid Emulsion on L=
A single-blinded comparative study between the
P . use of glycolic acid 70% peel and the use of T AL
16 2012 Sobhi topical nanosome vitamin C iontophoresis in the 49 A=
treatment of melasma

(3% 501°1%])
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1D S Al 1A A} R [
A 10% glycolic acid containing oil-in-water
17 2011 Abels emulsion improves mild acne: a randomized =¥
double-blind placebo-controlled trial
Comparison Between 1% Tretinoin Peeling Versus
18 2011 Faghihi 70% Glycolic Acid Peeling in the Treatment of 48 A&
Female Patients With Melasma
A randomized, observer-blinded, comparison of S
combined 1064-nm Q-switched neodymium-doped I &
19 2011 KY Park yttrium-aluminium-garnet laser plus 30% glycolic do] A A&
acid peel vs. laser monotherapy to treat melasma
Combination of microneedling and glycolic acid w) A % 2
20 2011 Sharad peels for the treatment of acne scars in dark skin YA &
Glycolic Acid Peels Versus Amino Fruit Acid o
21 2010 llknur Peels in the Treatment of Melasma A&
Comparative in vivo study of the efficacy and
22 2010 Rizza tolerance of exfoliating agents using reflectance =X
spectrophotometric methods
The effects of topically applied glycolic acid and o
salicylic acid on ultraviolet radiation—-induced =X
23 2009 Kornhauser erythema, DNA damage and sunburn cell formation A ZAb
in human skin
Combined retinol-lactose-glycolic acid effects on
24 2008 Bertin photoaged skin: a double-blind placebo-controlled E¥
study
Comparative Evaltéatlon of Beneficiary Effects of
Priming Agents (2% Hydroquinone and 0.025% T A
25 2008 Garg Retinoic Acid) in the Treatment of Melasma with a9 A&
Glycolic Acid Peels
Perfluoropolyether phosphate: skin exfoliation
26 2007 Ostacolo after a topical pre-treatment, TEWL and skin I Al
elasticity, by in—-vivo non-invasive methods
Comparative efficacy of 20% trichloroacetic acid
27 2006 Dogra and 50% glycolic acid peels in treatment of Al
recalcitrant melasma
Effects of repetitive superficial chemical peels on o
28 2006 Lee facial sebum secretion in acne patients A
Efficacy and Safety of 0.1% Retinaldehyde/6%
29 2005 Poli Glycolic Acid (Diacneal) for Mild to Moderate Acne Yy ¥
vulgaris
A Prospective Study of Anti-Aging Topical T 7o}
30 2005 Rubino Therapies Using a Quantitative Method of 4}:]“‘;
Assessment =
. Tretinoin Peels versus Glycolic Acid Peels in the 21 o
31 2004 Khunger Treatment of Melasma in Dark-Skinned Patients d A&
. QPH Y o] =& 31a}of A Glyco ic acid ¥y &3}
32 2004 SIEckeR Jessne's solution HLJ—]gO] E% I X Falo)] wx] = A&
J3ke] vl A
The Combination of Glycolic Acid Peels With a A %3}
33 2002 Sarkar Topical Regimen in the Treatment of Melasa in o
Dark-Skinned Patients: A Comparative Study H o
(3 )
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D = Al 1A A} Al 5 T
1u]ol A glycolic acid 3}8rata]<3} vlElwl C B N
34 | 2001 b oo Bl Ak waol e Ha eT a9 A%
. GlycolicAcidTreatmentincreasesType I CollagenmRN 1 -
35 2001 Bernstein AandHyaluronicAcidContentofHumanSkin A% =X
Application of 4% and 8% glycolic acid to human
skin in commercial skin creams formulated to CIR a ©
36 2000 Johnson guidelines does not thin the stratum corneum or 4% =3
increase sensitivity to UVR
. MEAY T LY i B
37 2000 SEE Alpha Hydroxy ACld:ﬂ—[—x L oA X o3l a9 vy
. Effects of glycolic acid on light-induced skin a8 =x¢
38 2000 Tsai pigmentation in Asian and Caucasian subjects Z}o] M AL
39 1998 Berardesca Effects of glycolic acid on psoriasis 99 =3
40 1998 R A4 K-l A Alpha Hydroxy Acidell 93t 9|32 a8 =¥
A Double-Blind Randomized Clinical Trial on the
41 1998 Thibault Effectiveness of a Daily Glycolic Acid 5% gy =¥
Formation in the Treatment of Photoaging
Treatment of melasma with Jessner's solution
- versus glycolic acid: A comparison of clinical Ha A
4z 1997 Lawrence efficacy and evaluation of the predictive ability of 24 Al
Wood's light examination
AT} ZE| 2 o] &3 313 WYo| AA HH _
43 2015 7‘:]13])\3 7<1__“’]' EE] ijj};‘%a]o(ﬁﬁu]g]—_‘i—‘oé@:c ] o "q‘r "'?]_Eo] )\]%
30% Glycoli id =AY FHEAYPe] 30-40 s & -
44 | 2012 e b Glyeolic add A A 2 I eway ==
3 B muzoe] o) @B
15 | 2012 299 Glycolic acid &) N Fawel & sl 29 A%
2 = &y ZglEa ) =2 g»B .
46 2010 ez 2= ~Ad"L 7} LE??{T—“;}‘\}OC:}% Jo] A=F I g A<
o 2 2¥E A4 4 (A 9o {§&, SR - Py
48 2009 Rl I EFGe wE JZFAA ] AAAA a7} v q9 A&
" A FRAMTS) I AHAZ H o] FA T -] A 2
19 | 2009 ki N A R SNy
o] uH xAQ = 2 3y B AL 2]
50 2005 N2 Glycolic acid®] =4 ?l%_oﬂ g qE=F I FAtE }\]%/'é %EE
51 2014 Hite] 2 "ol A=F HFo WA= g3 48 A=
52 2014 \j_‘]_}\i o] 3“3_%%]‘?’]' %E]j?}av)\\_ %%]9/] E’_%Z_}'ﬂ—% 7HA_] H]ﬂ :i\—_]ao /\]%
53 2012 A Ao o] w2 o5 IF A &7 49 A&
; 35% glycolic acid B ¥ 7} =35}9] o] g Bl o 3 3}
d o o oEs e b
54 | 2010 18 Addel WAL mse 4agr A%
55 2015 Z3)7 EE FEE TN sFo] I HA= dF a9 EX
(3 5°]o1%)




D e Al 1A = Al = T2

56 | 2009 o) 7%} 15% GLYC(;)]LZI]C#ACESL]@ =59 TR 0y A%
57 2006 8olo} 5% glycolic acidZ %tqﬂc-’rf;;;‘ﬂi}%%ﬂ oFA A 1} 0 A%
58 2011 53] 7% rFEd | A 2 29 A=
59 2009 o] 22 AHA(a- hydroxyamis)%%l\/{lr{%%ng&} hydroxyacids)2] Balme A%

B ARd e dERAe 1997404 2015d0] o2 ATARE
g wol 4B A%l WA Zvel thal AN

=
AF A9 2RE 715F ARES F23] BHS AN

[
QS
X,

23 vl Higgins (2003)9) 71F<l P3to] 75% ojAtold wj-$- o] &3itin
BHd & Ygud, B ATE Paro] 84465%2 SR H o]d4 FEs} =

Holl &atdoh E3, Q-value: 1564.2142 01% FAFFoA Fostnz
(p<.00D) MEAFT ZHA7I7 A7 gl wt i g8 o]BAel
t Aoz #asty, AdFErt 44 axariyr g £ dvdzn ARse
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<E 6> BE F29 5ZYH AA 23
N Qb D I
244 1564.214 0.000% 3 84.465

%ky

HN

N 2337 &, QbsdAAY FA FAY, p: v244H FAZF dH@ R

I AR 24te] Hl&, e 1 p <001

)

2) ¥

F'

AARS BRisteE A 293y A7 24E 4 UHRosenthal and
Rosnow 1991). &##H ol &t /EATE FolA AFZEAAY) TAFLE F9
B @7AE o 2 EdstE e Aol U, dYHE ¢ 2 98 F9
= Aol UM, A dFEe EH7F FoiB7Hoverestimate) F = H 2
(bias)7} <& = = Aot webd Edd A7 SAHA &2 A7

=
Z9AY ARE geldlr] 93 W= Funnel plote] {1t Funnel plot
2L TFOXE 3o aHAVY BEX AEE A Z
#a719 JEFges 4
A (symmetry)$! Z-d} 7]

T WY 229 EFS U4

S
0¥
i

oy, ¥R
o
Y
o
= FD{'
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2 AT By ogel @ A EHA/ S AAYY RIE AR I

R
3 XFolle a3a7], YSde EFAE ARSI axar|e £ ARE

NARoz Yelfs W<l funnel plotE 53 [Z¥ 59 AAsATH
Funnel plotg 23E 23 A5 243 F 4F A7 502 59 3lod,
dttee Bd E337] FHd 2o Jdo @30 Y Y= B9 d7ES
THE 52dar|E FHLE gAH R BN, ERHYI} A= AL
© X0z Fo] ZHJE FHE A d¢. 2 AT 2= A EA
WNETY FH5E& FASE AAX7 HAY EXst v FQA A= 4
3tk olAS It EY AFE T HITd ATE THT B =89 54

Standard Error

Std diff in means

[19 5] 2447) &3 =718 ¥ $ Funnel plot
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229439 AR A N AR W HFEAAIVE EAE 2
H AL SYEYitel A4, B4, AA IAFEHY T AT
o] #E&FUd e EFHIAV|(ES)E 3242 A& FH o] 080Ky ==
Z 333arZ|E 713 Aoz g3farle s #WEHX$(U3)= 100percentileZ
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ABSTRACT

Efficacy of Glycolic Acid on skin condition
improvement: a meta—analysis of 59 academic journals

and dissertations

Cha, Eui Jin
Department of Food and Nutrition
The Graduate School of

Sungshin Women's University

Glycolic acid, the most common alpha-hydroxy acid as cosmetic products
and chemical peel have been time-tested and are here to stay. Various
studies of glycolic acid cosmetics and peels for various skin problems, such
as mild to moderate acne, acne scarring, melasma, hyperpigmentation,
photoaging, psoriasis, seborrhea, pseudofolliculitis, fine lines and wrinkles.

The number of articles investigating the efficacy of glycolic acid
cosmetic products and peel in various skin conditions increased in the
last decades. However, no meta-analysis has been performed.

This meta—analysis examines the evidence base that supports the
widespread use of glycolic acid as cosmetics and peel on skin
physiological activity. A meta-analysis was conducted of studies on

humans including randomized controlled trials. A search of the English



and Korean literature such as Scopus, ProQuest Nursing & Allied Health
Source, RISS, National Digital Library was performed to identify clinical
trials that formally evaluated the use of glycolic acid for various skin
problems. 59 original studies were included for the main meta-analysis.
Two investigators agreed on the inclusion of trials and the outcome
scale. For each trial, the difference was calculated in effect size by using
Microsoft effect size calculator and Comprehensive Meta-Analysis
Software. To pool the differences in effect size using inverse variance
random-effects meta-analysis. The estimated treatment effect was
statistically significant (pooled difference in effect size 1.317 [95%
confidence interval (CI) 1.451 ~ 1.184]). Heterogeneity was high (I?
=84.465%, p<.001). The main research purpose of this meta-analysis is
as follows.

The estimated treatment effect was statistically significant (pooled
difference in effect size 1.317 [95% confidence interval (CI) 1.451 -~
1.184]). Glycolic acid has a statistically significant effect on skin
condition improvement such as anti—aging and improving various skin
problems. The effect of glycolic acid on skin condition improvement such
as pH, TEWL, dead skin cells, melasma, pore, blackhead, inflammatory
and non-inflammatory acne, acne, hyperpigmentation, moisture, sebum,
stimulus-response, wrinkles, elasticity, roughness, skin brightening,
erythema, skin types based dead skin cells, moisture, elasticity, sebum
indicated that the effect size(ES) on dry skin hydration improvement
3.24(ES) as the highest and UV rays response 0.08(ES) as the lowest

effect size. Overall skin hydration 2.53(ES), skin roughness improvement



2.33(ES), elasticity 2.14(ES), acne improvement 1.61(ES), melasma
improvement 1.6(ES), dead skin cells removal 1.59(ES). On the other
hand, skin irritation 0.89(ES), erythema 0.95(ES) show that glycolic acid
can be irritant.

Regarding the application method of glycolic acid, combined with laser
on melasma improvement effect size ranked 3.82(ES) as the highest, and
the next highest was dry skin hydration improvement 3.24(ES), the
concentration of glycolic acid between 11% to 20% showed moisture and
hyperpigmentation enhancement 2.09(ES), conducting glycolic acid
application more than 11 times improved melasma, hyperpigmentation,
wrinkles, acne 1.72(ES). The effect of glycolic acid on skin condition
improvement on male 1.42(ES), female 1.52(ES), Korean studies 1.4(ES),
foreign studies 1.21(ES), the case of Korean studies had less nonmedical
institutions and less RCT(Randomized Controlled Trials) studies.

The effect size of RCT(Randomized Controlled Trials) 1.21(ES),
non-randomized studies 1.4(ES), academic journals 1.34(ES), dissertations
1.26(ES), regarding the applied institutions college of pharmacy 1.64(ES)
showed the highest effect size and medical institutions 1.0(ES).

Glycolic acid combined with laser effect size 3.82(ES) as the highest on
melasma whereas, glycolic acid and other cream effect size 0.10 as the
lowest on striae alba.

This meta—analysis examines the evidence base that supports the
widespread use of glycolic acid as cosmetics and peel on skin condition
improvement since its popular use from the eighties started in Europe

and the United States. A meta-analysis was conducted of studies on



glycolic acid in Korean and English. In conclusion, glycolic acid work
better in conjunction with Kligman formula type creams or laser
although it is effective as a sole treatment for melasma. As glycolic acid
makes the skin sensitive to UV rays it is necessary to apply sunscreen
at least SPF30 during daytime and sensitive skin e.g. very dry skin with
low lipids, disturbed skin barrier, atopic or concomitant rosacea should
avoid glycolic acid as it can worsen the skin condition.

This study provides a meta—analysis evaluation of the scientific evidence
of the efficacy of glycolic acid in skin condition improvement by pooling
the difference in effect size using inverse variance random-effects

meta—analysis and supports a high efficacy.
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