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Abstract

As interest in skin care increases, this study aims to contribute to the
development of the beauty self-care market by providing basic data through
the measurement of the oil and moisture skin condition of women in their 20s
and 30s. The study was conducted from November 27, 2020 to January 31,
2021, with 20 women in their 20s and 30s divided into 4 groups, A~D, by
age, 5 per group. Skin measurements were taken four times at 4 hour intervals
at OH, 4H, 8H, and 12H based on the first measurement that was taken
within 30 minutes after waking up, and the oil and moisture indices were
observed over time. As a result, both T and U zones showed significant
differences in moisture levels over time, with no difference between groups for
both T and U zones. Moisture decreased the most between OH to 4H, and
moisture changed the least between 4H to 8H. Changes in moisture increased
the similar at OH and 12H. The oil condition changed more irregularly
compared to moisture over time, but all groups showed lower oil content in
the U-zone compared to the T-zone. Overall, the facial oil and moisture
conditions of women in their 20s and 30s changed over time, indicating that
the skin changes in real time. The fact that the skin data, which was measured
in the primary activity living environment, can be used as basic research data in
the beauty self-care market is meaningful.
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Table 1. A Prior Study on the Changes in Facial Skin Oil and Moisture Conditions

ey Title Subjects Period Research Method Al
cher ment
Formulation stars for deep cleansers Qil,
. . 80 students (gommage, scrub, enzyme), enzyme moisture,
Choi Skin con.dmon change from K 30 applied temperature star (30°C, 40°C, erythema,
according to deep ) . o ) )
(2006) . women's Days 50°C), steamer application time by skin
cleansing methods o . :
university enzyme (5 minutes, 10 minutes, 15 texture
minutes) 4)
The changes of moisture
and sebum in the skin, 30 people Oil (once a week, four times a total) Qil,
Han . 4 . . -
(2007) and hormones in blood aged Week moisture (once a week, three times a moisture
following the menstrual 19-25 week) depending on the menstrual cycle (2)
cycle of college women
Kim Changes in the skin _ 3 times before (primary measurement), Q|I,
. Women in after 4 weeks (2nd measurement) and moisture,
and health conditions by . 8
. . - their 30s and after 8 weeks (3rd measurement), erythema,
Kim facial skin care and Week i ) . o .
o L 40s 29 people depending on facial skin care and vitamin melanin
(2009) antioxidant vitamins ;
intake @
Water wash, gel cleanser, deep foam
. . cleanser wash(T0), once every hour after Qil,
Effect of cleansing 16 women in ! )
Lee . . 25 washing the face (T1, T2, T3), Measure moisture,
methods on the skin their 20s and . )
(2012) . . Days the average value of T, U zone oil once, | dead skin
sebum and hydration 30s in Seoul .
and water 3 times over a total of 5 (3)
times.
Study on makeup Experiment with 2 different makeup
20s(23), . .
awareness among methods 3 times per person Qil,
Jung ) ) . 30s(22), 45 10 . . ;
(2013) women in their twenties cople in Week measurement before and immediately moisture
and thirties and on peop after makeup takes place after one, two, (2)
: . total.
changes in skin and three hours.
A change in sebum 39 men and Measure oil and moisture on the 7th, oil
Yoo moisture and satisfaction women in 71 14th, 21st, and 28th days before moistLJre
(2017) according to hyaluronic their 20s and Days | experimenting with various hyaluronic acid 2)
acid content 60s content (5%, 20%, 50%)
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Table 2. Research Method Limitations

Ex2HS] Dermo Smart ds Viso' 2 H|Z53 1
24715 AHERFigure 2). GxY2ANYE 2 A7
Aol 7171 A AZ71gel ds Viso AlE-2 O?QOqOL(EU
T T4 EHES] CE A5E Ioten, shio] flxe
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Sortation

Limitations

Measurement Place

Considering that the research period is winter, the temperature difference in the room is
high, so it is limited to rooms that remain relatively constant.

Measurement

Environment
measurement.

Provide a temperature and humidity meter to measure the temperature and humidity
environment at a distance of 30 to 50cm from the person studied at the time of

Used Products

Use only products commonly used between cleansing products and skincare products that are
used continuously through a preliminary survey of subjects (Table 3).
Restrictions on cosmetic changes and dermatological procedures during the study period.

Measurement Period

Based on 12 hours of main activity, the first measurement is made within 30 minutes of
waking up and skin measurement is carried out four times in total.
Four weeks to avoid menstrual cycles.

In order to reduce measurement errors caused by self-measurement, two 1:1 face-to-face

Measurement Method | training sessions were conducted with the training staff of the skin measuring instrument

company and online training were conducted.
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Tabale 3. Pre-survey Results of Facial Cleanser and Skincare Products in Use

Products Frequency(%)
Soap 0(0%)
Cleansing foam 18(90%)
Facial cleanser*' Cleansing gel 16%)
Cleansing water 1(5%)
Cleansing oil 0(0%)
Cleansing tissue 0(0%)
Cleansing lotion 0(0%)
Toner 20(100%)
Essence 15(75%)
Lotion 5(25%)
Skin cares? Cream 15(75%)
Mist 3(30%)
Mask pack 4(50%)
Facial oil 1(10%)
Sunscreen 16(80%)

1Day Pre-Survey & Pre-Skin Measurement
!

¥
Send Measurement Results Email

@ Ms.asure the skln' before washing your face within 30 Mail Subject: Measuremant
OH minutes of waking up Round, Measurement Place

@® Measure temperature, humidity{measured at a distance of
30 to 50 em from the person studied)

| 4 hours later
¥
Send Measurement Results Email
: Mail Subject:
4H Measurement at the location after 4 hours  soung, Messurement place
of primary measurement.

l 4 hours later

Send Measurement Results Email
Mail Subject: Measurement

Second measurement 4 hours after _ Round, Measurement Place

8H :
measurement at the location.
| 4 hours later
1)
Send Measurement Results Email
Mail Subject: Mea: it
12H 3rd measurement 4 hours after Round, Measutement Place

measurement at the location

Figure 1. Flowchart of Skin Measurement
(drawn by authors)

*'Kim & Park, 2018, p.55-68
*’Ha, 2020, p.12-16

Researcher
in charge

Researcher
in charge

Researcher
in charge

Researcher
in charge
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Figure 2. Chowis Co., Ltd. Dermo Smart ds Viso
(https://chowis.com)
Tabale 4. Measurement Base Leveling
Range and Measurements
outcome phrases Moisture(%) Oil(AU)
100~76 20~30
_________ Good 1 -
= Very moist Good
5 75~51 6~19
.. P Skin care Moist A little oil
required . 50~46 31~84
1 T-zone A little dry A little oily
| i 21 U-zone Intensi 4 45~26 0~5
rlz_enswe Dry Very little oil
Figure 3. Detailed guidance on location Sr elguicrzrde . 25~1 85~100
by measurement part Very dry Very oily

(taken by authors)

of wet BEss AH Swol WslE Y TUAE 9
ZAste] Ty ERe] SRS AN Bele %2

QEEELL R
WREY HO TECWY, UR(OER B), 9% Wiz

= o=
rAS AHOR TEW UZS| 48, 4% 352

HE A wrEoA £z Yot e e 5
st F52 =7HEL %) ¥F w7F w2EelAd lom &
+ & SorlchkFigure 3). 54 2 7% dEE g2

2) REFE 547

Al 54 2 2w

H =
‘LIAAIL DT3 RESARS] SAsI9en 2xE 15T~

25T, HEX 40%~60%E TrZ]EJMEKFigure 4). KC ¢1=
# =27] 86mm(W) X 49mm(H) X 48.6mm(D), 102g°]
FAZ Fort golsitt. #d 71719 &4 Hele 2=
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A T/ °F) -10C~50C, 28] +5~8T, $=(%)
20%~95%, QAPHL  £5~8%°|tHCowon Co., Ltd.
LIAAIL DT3, n.d).

4, A2 2

Atm B4 SPSS Ver. 21.0 B4 Z2IHe ARgsidth
2030 o4 ohH mE {7 AEZL ARt et |
Stot=A] Gotir] floff AxE=R ATEQ0-244)% BI1E
(25-29A), C1&(30-344D7 DIF(35-39D = W1
19 42 34 Z 45319 o HSE TEY UERCeR
1)r_1'—_01 goletel 1247+ 71Z202 Base lineQl 714 &
05 oy 12k A (0H), 4417F F(@H), 84)7F Z(@8H), 12
]L B(12H) AJES T3 HERog ZXH 2w tis)
Repeated Measure ANOVA E4-& ARSIt A AJZ}
A 1% 7F g Al SRS gebsly] 93 Kruskal-
Wallis test® A5 AFFEACR AZWL OF 7F A
o2hgg oty 3 WF A2} Duncan tests AAISH

ATt

S R S AdE ARt WE T, UE R 54 2
7}= Table 63 Zth TES £E2 A, B, C, DI1F 2%
AZH@)ell meh ozt Zpol7b VR Th(F=8.246, p<0.001)
(Figure 5). 1%F 7+9] Aol ¢l9le™, Duncan AREHA
A= AJEY DIBo] CIAEHY TR $EX7) =
Al Uebdth UE9] =& E3F A B, C, D 1IF BF ARt
@ o2t FoRt Zpolrb UERTH(F=5.758, p<0.01)

(Figure 6). 1 7t Zel= 91919 H Duncan AR A%

Figure 4. Cowon Co., Ltd. LIAAIL DT3
(http://mww.ssg.com)

Table 5. Verification of Homogeneity

A C D
Measurement part F
MzS.D.
Mol T-zone 37.40+1.517 36.60+0.894 35.80+0.837 37.00+1.581 0.264
oisture
U-zone 40.00+1.225 40.000+1.414 38.60+1.140 40.00+1.581 0.269
o T-zone 36.20+1.304 37.60+1.140 35.60+1.140 36.20+0.837 0.109
i

U-zone 29.20+1.304 31.00+£1.414 29.60£1.140 30.05+1.140 0.212

p < 0.05
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-5.72%= Aol 7P Zth. 4AH~8H AlRelAe Bt Wo| 7435191 DIEo] 10.78%2 71 Eol Z716I9ith
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Table 6. Changes in Moisture with Time on T-U-zone
Measurement OH 4H 8H 12H
Group N E
part M+S.D.
A 5 47308752 | 38.83%12.34 | 37.64+14.08 | 48.53+15.13
a:8.246™
B’ 5 | 3957+13.04 | 33.63+1644 | 29.55:9.84 | 39.49+1753 | .
Trone b:2.502
M c 5 | 2556£19.58 | 20.48+13.89 | 2058t12.37 | 30.80+19.26 3.0-232
e X, WDZ
: DW 5 | 520042413 | 47.48+1890 | 46.72+1860 | 53.24+23.59
t A 5 53.57+2.68 43414145 | 4261£14.06 | 52.00+7.78
u a:5.758"
. J B’ 5 | 49.78+14.39 | 43.36%1547 | 39.60+14.49 | 49.12+1322 | p 853
-zone .
c 5 | 253241638 | 2756+1159 | 2652¢925 | 32.06+22.41 3‘,2-6%2
DW 5 | 51782327 | 44.40+17.13 | 4580£142 | 56.64+15.85 '

a: Time point, b: Group, ¢ Interaction of time and groups, d: Duncan test

p < 0.05", p<0.01", p<0.001™"

2 40
o B
2 35 . e
2 30 . M D

25 .

20 et “

15

OH 4H 8H 12H

Figure 5. Changes in Moisture with Time on T-zone
(taken by authors)

60

55

50
2 45 ——A
e B
S 40 *
% -C
2 35 D

-
30
cee W
25 - N

20
OH 4H 8H 12H

Figure 6. Changes in Moisture with Time on U-zone
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Table 7. Changes in Qil with Time on T-U-zone

Measurement OH 4H 8H 12H
Group N F
part MzS.D.
A 5 29.17£12.26 34.30£11.13 41.33£10.76 37.10£7.79
v a:2.978
B 5 49.79+23.64 39.47+15.47 46.731£18.91 44.761£18.62 b:0.805
T-zone c'.2 690*
C 5 28.66+12.06 36.36+8.08 33.32+10.85 34.1249.92 d i
D" 5 33.94+14 .91 44.72+£15.91 40.80+£16.37 44181554
Qil
A 5 9.2216.75 12.361£12.47 15.59+13.56 14.961£14.26
a:2.239
B 5 33.74+26.65 24.39+18.38 30.11+25.58 30.36+24.71 b'1.621
U-zone c:1.547
C 5 10.56£11.07 15.14+13.97 14.54+12.59 16.28t£14.12 .d: .
D% 5 27.48+16.59 25.02+8.61 24.02+£10.13 34.24+14.13
a: Time point, b: Group, ¢ Interaction of time and groups, d: Duncan test
p < 0.05, p <0017, p<0.001™
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Figure 7. Changes in Oil with Time on T-zone
(taken by authors)
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