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4. A=A ' 4

Aol FAEAS Statistical Analysis System software program version
9.4(SAS Institute, Cary, NC, USA)E o]&3atdth 7z} ¢ A7t 41,
ArEEE WEA gol HEF HJAS ol&ste] FAEAE skt 7+ T
ko] Fu gk zhd ik Ao gk sEAd AS5S #13 Mann-Whitney
U testE AAlstAth F+ ol gk dnbs 54, Fodd A&53, 55206
412 Fisher's exact test}
Mann-Whitney U testE A3},
AletAnt 7 w9 A3 g3E dolry] 9% AFe=E gt - 4d - B
Ao tief A3 A, A3 3574, A FGEFAH i A7) Wst ghe
T3t Mann-Whitney U testE AAISAT 2E A8 AAL Folaes

0.0501 4 A A sF3A T
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1. A7 adAe 54
D AT ogAel Qw54

AT At dnky EAdL <H 4>9F Zrh A

334, AdorE Qo V1EAo 4

W2 b E=A gekda, Haad A giE2ae 5~7A e ko]
3

55.6%((5%), A ¥

T
o
X

sth7h 88.9%(16W) = 7Hg =4
o &5 AFE dxae Y 2~337) 444%4%), A@elA Y 4~53)
BE HE =A HErs e, el @3 S =

Tk g~ g vee] 50%9%)E 7H A waen, A FHE 10

—_>‘4—'4
o\
ol
ol
flo
r
o m
ol
r
o
e
9

r
r
M
K

d wRbol 389% (7%= 7HE =4 dEEH s AE
oA 61.1%(11%)7F ‘w4& A3 ste Aoz A 9

7718%(14%) = =/ SHote] 2EHA A=

72.2%(13%) &
sk oz ey
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¥ 4. AT gidAe dRky B4
Variable Total(N=18) | 2 (N=9) 2 & (N=9) p
¥ 33.00+4.417 33.00+3.91 33.0045.10 0.8425
N(%) p

sHAl 4(22.2)? (1LY 3(33.3)
AFEA 3(16.7) 1(1.1) 2(22.2)

2] ), A= 4(22.2) 2(22.2) 2(22.2) 0.6693
7144 5(27.8) 4(44.4) 1(11.1)
A3 ¢ 2(11.1) 1(11.1) 1(11.1)
5A1 k] wk 3(16.7) 11.1) 2(22.2)

gt A 5-7A17bw] gk 8(44.4) 5(55.6) 3(33.3) 0.6977
7-9A] 7k 7(38.9) 3(33.3) 4(44.4)
28 e 16(88.9) 9(100.0) 7(77.8)

AFHH ke 0.4706
1-3kg 2(11.1) 0(0.0) 222.2)
2 13 4(22.2) 2(22.2) 2(22.2)

LR 4 2-33 7(38.9) 4(44.4) 3(33.3) 1.0000
2 4-53) 7(38.9) 3(33.3) 4(44.4)
997 e 6(33.3) 3(33.3) 3(33.3)

EdF b 7wk 3(16.7) 2(22.2) 1(11.1) 1.0000
uk zh-g 7+ m)w 9(50.0) 4(44.4) 5(55.6)
092 &e 6(33.3) 3(33.3) 3(33.3)

Fa744 5 ulgl 5(27.8) 3(33.3) 2(22.2) 1.0000
109 W)k 7(389) 3(33.3) 4(44.4)
. §2 5 11(61.1) 5(55.6) 6(66.7)

HAEE i 1.0000
BT Fo}s} 7(38.9) 4(44.4) 3(33.3)
REot} 1(5.6) 11.1) 0(0.0)

SEHAYE o 14(77.8) 7(77.8) 7(77.8) 1.0000
wj - et} 3(16.7) 11.1) 2(22.2)
oxA3 o} &3] 5(27.8) 2(22.2) 3(33.3)

) 1.0000
73 R 13(72.2) 7(77.8) 6(66.7)

]); Mean+SD
“ Number(%)
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A PE AFE FHFE CUHF UL 50.0%0W)E M EA JeEygen,
oA ‘WlEV} 556%(10W)= 7HE wokth AFFE HFdoAE AFFE ]

d g F oo BFOA e T oW o] 77.8%(14%) % M Bk
bz, Al st Bo® YEgon, ~a AR 18R] 66.7%(129)%
7 E=A JET AF 3 Az oz g 444%(8%)7 &%

Ug

), ‘WBE =gtol’ 22.2%(478)
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b
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& SR ME PETlA 111%(1%)E Aelsta wd AFEITE L 66.7% (12

o), ‘F 33] o]a' 7}t 27.8%(5H) o2 vERt 204 (2003)L =3 3

A2t A ALE S F9 BFS To} ARTES Tu Fyo] gEg A
o

J.?
AA ZAY Ty A

o =€ & oS 2 vk vk dA 2
A= ARV 61.1%(11H)ez2 714 =7 JEgon, S Hs E
3 gate] Ty f3dE F o RFAA AAFI L 66.7%(12%) =

7P =A YEsT
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5 AT oA Fawd 484

-
yul

. Total(N=18)  t|ZF(N=9) A& F(N=9)
Variable
N(%)
9 10(55.6)" 5(55.6 5(55.6
w39 49 At (556 (556 G561 b000
slch 8(44.4) 4(44.4) 4(44.4)
AR T3 B 2(11.1) 1(11.1) 111.1)
=3 ghe] # A ¥ 5] A 1(5.6) 1(11.1) 0(0.0) 1.0000
w82 7(38.9) 3(33.3) 4(44.4)
s 8(44.4) 4(44.4) 4(44.4)
T AE AFE 4(22.2) 2(22.2) 222.2)
NE TR gut AFE 5(27.8) 3(33.3) 2(22.2) 1.0000
EIgRNES 9(50.0) 4(44.4) 5(55.6)
elgdl or TV 6(33.3) 3(33.3) 3(33.3)
A Y AR nhE 10(55.6) 5(55.6) 5(55.6) 1.0000
AT A E 2(11.1) 1(11.1) 1(11.1)
. ahato] s 4(22.2) 2(22.2) 222.2)
1Y 35 1.0000
ol F W o)A 14(77.8) 7(77.8) 7(77.8)
ol =l
AE A7 } 18(100.0) 9(100.0) 9(100.0) L0000
Ay 14(77.8) 7(77.8) 7(77.8)
30% 3(16.7) 1(11.1) 222.2)
A s AR 1% 1266.7) 6(66.7) 6(66.7) 1.0000
2% 3(16.7) 222.2) 1(11.1)
e s ok WE =alo) 4(22.2) 2(22.2) 2(22.2)
= i I S S L
R 2<% =dto 8(44.4) 4(44.4) 4(44.4) 1.0000
[o =]
N7 9 & 6(33.3) 3(33.3) 3(33.3)
Abg-st 7(38.9 4(44.4 3(33.3
G s e 14 (33.9) (44.4) BB
AHgEA S 11(61.1) 5(55.6) 6(66.7)
S0l AEhel A AL AHEEA] e 1(5.6) 1(11.1) 0(0.0)
o w A& 12(66.7) 5(55.6) 7(77.8) 0.6199
v %z 33] o] 5(27.8) 3(33.3) 222.2)
B 2(11.1) 1(11.1) 111.1)
A 2 g g 2 gan 5(27.8) 3(33.3) 2(22.2) 1.0000
A}l 5 11(61.1) 5(55.6) 6(66.7)
SR BE 12(66.7) 6(66.7) 6(66.7)
=5
(a3 w7 211.1) 111.1) 1011 1.0000
T e A 4] 4(22.2) 2(22.2) 2(22.2)

Y Number(%)
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3) AT gAe] T3 Aw 4w

A9 A, ARG HEAS Bl AT dgAe T3 JEE shefsia
A stk AT ogAtel F3 4H A7HA9E Likert HEE AH§g,
7 gEuz 582 AEZ sl W adT 54, ARl 49, ‘BE
oltk7} 34, mEA @uhvh 24, WE awA iUt 1doR g %
A vk <E 60l A Stk FEel du, FERE FATIA dx

T 4444088, AT 433108702 yEy L, T do] e 2= T4

T 41107802 F o B 44 oo w7 uEnTh olek e 4
T AP A7l 7ol st (A9, 2015) T o] A e @ T
bl @S FAE Aom ARG Ty AEF 2 A5l AN
2w S 3.89+0.78, AP 43307102 vEbga, Ty A hEE
T AA =2l tixate 3.89+1.36, A H > 378
o Asth(2012)9] 2R S 2R {8

R
=
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fr
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o
M
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-
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2
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N

r o
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=
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N
1o,
Y
N
N
2,
av)
ftlo
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ol
<
i
oz
=
=
=
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T ok ‘make] &7)7F gleb el A diEae 3.67+0.87,
AF e 356+0.890 2 YERGEAL, T WA ZE AF U Aolthe A gl x
& 3.44+0.88, AP TFL 356407302 UEFSITE R 7L SFEA A F
tPell A Bl 2TS 3.33:1.22, AF TS 3.00+1.320 2 UEEth F9 b 0
Aol A izt 1.78+0.83, 2@ o2 1.78+0.832.2 YElWTH BE &5

oA F - ZFe] ol g Aol glddTh.
#E 6. AT ddAe] T3 A A
Variable o] 2= (N=9) A8 7H(N=9) p
FEol glom HErt F3d 4.44+0.88" 4.33+0.87 0.9240
o] do] 92 Fato] 9 4.22+0.67 4.22+0.66 1.0000
Fulo] A7} o] EujHch 4.22+0.67 4.11+0.60 0.8643
Tyl wo] o] iz Holr} 4.11+0.60 4.11+0.78 1.0000
Fao d=F Z A5l Unk 3.89+0.78 4.33+0.71 0.3304
] o 7l 4l =1 3.89+1.36 3.78+1.30 0.8724
mto] §717F itk 3.67+0.87 3.56+0.89 0.9240
Tl @AZE 245 v Holtt 3.44+0.88 3.56+0.73 0.9015
Ty A AT Dot 3.33+1.22 3.00+1.32 0.5372
T3 7b wpztet 1.78+0.83 1.78+0.83 1.0000
Total 3.70+0.36 3.68+0.42 0.8817
Y Mean+SD
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) &+ (N=9)

A3 (N=9)

D

=

ofoh

3.89+0.93"

3.89+0.93
4.22+0.83

3.00£0.71

3.89+0.78

3.22+0.83

3.89+1.17
3.44+1.13

2.56£1.01

3.22+1.30

0.0829

0.9013
0.1730

0.3088

0.2335

=)
X,

4.11£1.05

4.33£1.00
4.56£0.53

4.56£0.53

4.56+0.88

4.33+1.00

4.22+0.83
4.22+1.09

4.33+£1.00

4.11+1.54

0.7322

0.7322
0.7927

1.0000

0.5765

28.74+3.23
32.16£3.06
31.79£5.18

31.67+3.96
31.52+4.40
31.10+4.53

0.0976
0.3984

0.7134
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35 absh A9
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KeR
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&8 7Y ke Wity vl
T e TN%;L %\E; b

ATR lem  -033:050"  056+1.01  0.0622

AER 5em 0.33:050 0226067  0.1357

29 A-29 35 AR 10cm -0.44+053  0.11+0.60 0.1222
P 022:083 067087 03593

ey, OIIE033 0675100 02412

AFH  lem 067:071 044088 07218

AFH em 033:132  022:044 07051

A9 3FEA-Ae T(5EA AR 10em 0.11+0.33 1.00£0.87  0.0294"
P 033+087 078083  0.0271*

e, 022044 067:087  0032%"

AFH  lem 033:087  100:0.87 01972

ATH Gem 000141 044088 06124

A8 A28 F(5 =3 AFH 10cm -0.33+0.71 L11£093  0.0052"*
P 011£033 144088  0.0004***
ey 011060 L33+112 000627

Y MeanzSD, #p<.05, #*p<.01, ##x+p<.001

YEE Qu AEE, AT AN AT § B
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} e EEE
I 79
" (N-9) (N-9) P
ATH lem -0.11+0.60" 0.22£0.67 0.3842
AFE 5em ~0.56+1.24 0.22+0.83 0.1558
4% A2 373 AFE 10em ~0.56+1.13 ~0.22+0.83 0.6647
zen
o ~0.11+0.33 0.22+0.44 0.2647
(%% A 9 3cm)
FER
0.00+0.50 0.22+0.44 0.6294
(¥% EP 7522 A5
ATE  lem 0.00£0.71 0.22+0.44 0.6905
AFE  5em -0.11+1.05 0.00+0.87 0.6977
Y 3FA-29 F6 F3) AFH 10cm 0.11+1.17 0.89+1.27 0.1222
=cn
o 0.11+0.33 0.33+0.50 05765
(%= 7 9 3cm)
T =B
T 0.00+0.71 0.33+0.71 0.5276
(4% EP 71222 45D
AFE  Iem ~0.11+1.05 0.44+0.88 0.3563
AT 5cm ~0.67+1.41 0.22+0.97 0.2716
A9 A-28 F6 F32) AFE 10cm ~0.44+0.73 0.67+1.12 0.0380*
=5y
N 0.00+0.00 0.56+0.73 0.0824
(%= 7 % 3cm)
STk
T 0.00+1.00 0.56+0.83 0.1931
(%% EP 7122 AFY)

Y Mean+SD, *p<.05

YA A ARE, AT AU A § B
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B Sem AFANA hEde -1.64:250, AT
7b YGERSTHP<.05). AFHF 10em A @A it -0.94+1.77, AR
-043+1.46°2.2 ok Aol7F itk Y 3FAeF AP F W Aol A=

Bolem AHNA tixae 043+1.57, AP 0.02+1.040 2 ey
AFE 5em A HA xS 041+3.05, DTS 0.17+2540 2 EREO
o, AFE 10em AFGNAH hETe -017+1.00, AFFE 10725502 F
o kel Freojdk Aol qldvh A M HAF Fo Aol AFH lem
A Ao A 1484243, AHTL 05715002 Fod 2ol Tt xS
AFH S5em A FA xS -1.23+1.86, AFE 1.54+2.70
Aol RS -1.11£1.36, A3+ 0.63+1.980.2 F2ol3 o]z} YERy:
CHp<.05). Am A (2015)0] FA gAY 4FF ALgo] 2 T3 ®¥lg A4

oM ¥abel AeE BEF 715AH AT Aol Wl Fo7k F7he Al
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AE Likert 22 A& AT

x=
shol ‘ol§- RV} 54, R TE 49, WE]

1

7 3A, ‘aEA euvF 24, ‘de a"A @nvb 1de2 ATt w5

zd
o}

8 WER Be A0R WUANTh ARE <E 13> AN vhe
o} P

s

AAH o7 hRTFL 318015, AFTFS 421+0150.2 1w EeiEs
Hget oA HHFET = AL E F AAJT (P00, THEHET A
A otHERTES 3224044, AT 467+05002 YEFY o H(p<.001), WA

AT A = ot 3224044, AP0 411206002 HEETHP<01), ‘4
o202 3114033, 232 444405302 AT
oA W=EETE =A YERETHP<001). T " A diEer 3.11+0.33,

Zaol A 3.33+050, Aol 478+0440 7 Aol M e wELT7L =7
Ve o (p<001), ‘2 FrAell A= vzt 3.33+0.50, A 4.22+0.44
2 FAASE frolgh Aol7b YERGTH(p<0D). ‘FA(fri) A el A=
22 3114033, A2 356405302 YEFTh  muke] = e) o) A
ZT& 3.00+0.00, AE TS 444+0530 7 ATl wEEr g

=A dEbs e m] (p<.001), o] AdE H& 4 (2014) ¥ v AF(2017)2] 1ol
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1L A9 & 9SE
TR o) 2 3 (N=9) 213 51 (N=9) D
N s AAa 3.22+0.44" 4.67+0.50 0.0004™**
WA A 3.22+0.44 4.11+0.60 0.0096™*
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o) 2] (Fri )7 A 3.11+0.33 3.56+0.53 0.1312
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<0001
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ABSTRACT

The Effects of Cosmetic Carbonic Water Application
on Health of the Scalp

Kim, Na-Young

Skin care and Coordination Major,
Dept. of Convergence beauty,
Graduate School of Convergence Beauty

Sungshin Women'’s University

As safety for the human body has been highlighted due to the side
effects of synthetic materials, people have greater and greater preference
for natural materials that cause no harm to the human body and
environment—friendly products. With the recent spread of a cleansing
method for the face with natural carbonated water, the uses of carbonated
water have broadened from drinking water to skin care. This study set out
to investigate the effects of cosmetic carbonated water on scalp health and
provide basic data to promote its application to the old scalp management
programs.

The subjects include 18 adult men in their twenties or thirties that had
scalp problems(seborrheic, sensitive, and oily scalp). They participated in a
five-week experiment from July 1 to August 5, 2017, being divided into

the experiment group(N=9) that had both plain shampoo and cosmetic
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carbonated water applied to the scalp and the control group(N=9) that used

only plain shampoo.

The subjects were measured in red spots, dead skin cells, and hair
density on the scalp, and differences in these measurements were compared
between the two groups before experimentation and in Week 3 into
experimentation, Week 3 into experimentation and after experimentation(Week
5), and before and after experimentation. A survey(5-point scale) was
conducted for changes to the scalp condition and satisfaction with the
improvement of the scalp condition based on assessment with a naked eye

after the end of the experiment.

The analysis results were as follows:

First, the study examined differences in changes to red spots on the scalp

between the two groups before and after the experiment and found that
the control and experiment group recorded -0.33+0.71 and 1.11+£0.93 at a
10cm point in the frontal region, respectively(p<.01), -0.11+0.33 and
1.44+0.88 in the temporal region, respectively, with significant differences
between them(p<.001), and -0.11+0.60 and 1.33+1.12 in the occipital region,
respectively, with significant differences(p<.01). These findings indicate that
there was a greater reduction of red spots on the scalp in the experiment
group that used cosmetic carbonated water in addition to shampoo than the
control group that used only shampoo.

Second, as for differences in changes to dead skin cells on the scalp
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before and after the experiment, there were statistically significant
differences at a 10cm point in the frontal region between the control and
experiment group that recorded -0.44+0.73 and 0.67%1.12, respectively(p<.05).
Although no statistically significant differences were found in the other
regions between the groups, the experiment group showed more changes
than the control group.

Third, there were significant differences in changes to hair density before
and after the experiment as the control and experiment group recorded
-1.23+1.86 and 1.54£2.70 at a bcm point in the frontal region, respectively,
and -1.11+x1.36 and 0.63+x1.98 at a 10cm point in the frontal region,
respectively (p<.05).

Fourth, the results of assessment with a naked eye for the scalp condition
show that the experiment group, which used cosmetic carbonated water,
had the scalp tone cleared up and inflammatory symptoms alleviated after
the experiment.

Finally, the survey results for satisfaction with changes to the scalp
condition demonstrate that the control and experiment group recorded
3.22%10.44 and 4.67+0.50 in "reduction of itch” and 3.11+0.33 and 4.44+0.53 in
"reduction of inflammation and acne,” respectively, which indicates that the
experiment group had a higher level of satisfaction than the control
group(p<.001). The control and experiment group recorded 3.33+0.50 and
478+0.44 in "reduction of scalp heat” and 3.00£0.00 and 4.44+0.53 in
"softness of hair,” respectively, which indicates that the experiment group
had a significantly higher degree of satisfaction than the control

group(p<.001).
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The findings show that the application of cosmetic carbonated water to
the scalp had positive effects on scalp problems. Based on these findings,
the addition of a carbonated water program after shampoo is expected to

increase the effects of the scalp management stage.
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