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Abstract: In today’s society, where people look younger than their chronological age due to improvements in the quality
of life, there is a gaining interest in anti-aging and how people compare to those in the same age group. We evaluated
the wrinkle index, which is the most important attribute amongst skin parameters, to evaluate external age (wrinkle age).
The wrinkles of the whole face were scored by divided 8 areas (forehead, glabella, nasal root, upper eyelid, lower eyelid,
crow’s feet, nasolabial groove and perioral skin) and analyzed the correlation between chronological age and skin
parameters. 206 subjects (Korean female, n = 105 and Mongolians female, n = 101) were enrolled. Subjects were div-
ided into four groups by ages: 20s, 30s, 40s, and 50s. Wrinkle scores of 8 areas were evaluated and developed a calcu-
lation formula based on the wrinkle scores. Skin characteristic parameters were measured about skin elasticity, pore,

T

=
=

A2} (e-mail: youngkyoungseo@gmail.com)
call: 02)595-5630

259



260 A7 ANA - A 20A - WA T . TA L - AT - 71FH - 8] - A Y

™ |=

O O i=2re) <]

wrinkle, sebum secretion. There was no difference between the calculated ages and the chronological ages in Korean

women. On the other hand, Mongolian looked older than chronological age by 9 years. The correlation between the

facial wrinkle ages and skin physiology parameters was presented in the order of skin elasticity > pore or crow’s feet

> skin tone > sebum secretion in both countries. Skin elasticity represented the most related parameter with the facial

wrinkle ages. This study identified the skin wrinkle patterns of Korean and Mongolian women and the wrinkle age cal-

culation formula developed from this study can be used as a tool for calculating the facial wrinkle ages in cosmetic

studies.

Keywords: wrinkle age, wrinkle pattern in Korean and Mongolian women, skin physiology parameters

1. Introduction

In today’s society, where people look younger than
their chronological age due to improvements in the qual-
ity of life, there is a gaining interest in anti-aging and
how people compare to those in the same age group.

The characteristics of skin vary depending on eth-
nicities[1,2,3] but even in the same ethnic group there can
be differences due to environmental factors such as sea-
sons and changes in temperature and humidity[4,5,6]. E.J.
Kim in a study reported that the moisture, oil, TEWL, and
pH of Chinese women in different regions, Beijing,
Guangzhou and Shanghai, showed different skin character-
istics depending on the region where they live[7]. Kazue
Tsukahara et al. after studying the differences in the for-
mation of wrinkles, elasticity and moisture content in ac-
cordance with the humidity, identified that the area ratio
of ‘fine wrinkles with uneven skin texture’was increased at
the low humidity compared to high humidity[8].

Andrea Vierkotter et al. developed a novel, validated
score to simultaneously assess and differentiate between
intrinsic and extrinsic skin aging[9]. Whilst Denise
Dicanio et al. studied a predictive tool to evaluate the ef-
ficacy of cosmetic treatments using appeared age calcu-
lated by linear combination of facial parameters and to as-
sess the predisposition to accelerated aging[10].

In addition, Nkengne et al. had reported the most im-
portant attributes to estimate age were eyes, lips and skin
color uniformity through a study on the perceived age of
Caucasian women[11].

In this study we evaluated the wrinkle index, which is

the most important attribute amongst skin parameters, to
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evaluate external age. The wrinkles of the whole face
were scored by divided area and analyzed correlation be-
tween chronological age and skin parameters. Also, we
conducted skin characteristics of Koreans and Mongolians

in the Northern Asia region.

2. Materials and Methods

2.1. Participants

For the study, 206 subjects (105 Korean women and
101 Mongolian women) were enrolled. Subjects were div-
ided into four groups by ages: 20s, 30s, 40s, and 50s
(Table 1). The study was conducted in accordance with
the intent and purpose of good clinical practice regu-
lations as described in Korean good clinical practice
(KGCP) and/or the declaration of Helsinki, as appropriate.
The study protocol was approved by review committee of
dermapro (IRB No. 1-220777-B-N-02-DICN14011) for
Korean and Mongolian. All participants provided written
informed consent before the study began. All the proce-
dures for recruiting, screening and inclusion of the sub-
jects in this study are designed to provide participants
with clear and accurate information so that they can un-
derstand the purpose of the project and the outcome of
the agreement. The study was carried out from March to
April in 2014 under the controlled environmental con-
ditions The ambient temperature was maintained at 22 +
2 T and the relative humidity was maintained in the
range of 50 = 5%. Average annual temperature and hu-
midity of both cities are listed in Table 2.



Table 1. Distribution of Subjects Per Age Group
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Group Korean Mongolian
Subjects (N) Age Subjects (N) Age
20s 26 2477 + 2.78 26 23.27 £ 225
30s 25 35.84 + 3.17 25 34.20 + 2.74
40s 26 4340 + 3.22 25 4432 + 3.17
50s 28 54.86 + 2.48 25 54.28 + 2.76
Total 105 - 101 -
Table 2. The Climate of Both Regions
Region Latitude Longitude Temperature range (C) Humidity (%)
Seoul 37.56N 126.97E 313 C 52.35%
Ulaanbaatar 47.55N 106.55E 481 C 41.88%

Data from http://www.wunderground.com

Figure 1. Evaluations of wrinkle score for 8 sites. 1: forehead,
2: glabella, 3: nasal root, 4: upper eyelid, 5: lower eyelid, 6:
crow’s feet, 7: nasolabial groove and 8: perioral skin.

2.2, Evaluation of Wrinkle Score for Wrinkle Pattern

Eight sites (forehead, glabella, nasal root, upper eyelid,
lower eyelid, crow’s feet, nasolabial groove and perioral
skin) wrinkles were assessed by 4 well-trained researchers
using facial photographs. Researchers classified the in-
tensity of wrinkles in to 5 grades (1 = no wrinkle, 2 =
slight wrinkles, 3 = mild wrinkles, 4 = moderate wrinkles,
5 = severe wrinkles) (Figure 1).

2.3. Skin Physiology Measurements

2.3.1. Skin Elasticity

Skin elasticity was measured using a Cutometer® MPA
580 (Courage and Khazaka, Germany). The measuring
principle is based on suction and elongation. The device
generates negative pressure, 450 mbar and 2 mm. Skin is
drawn into the aperture of the probe during the measuring
time with constant negative pressure for 2 seconds
(on-time). Afterwards the negative pressure is switched
off for 2 seconds and the skin returns to its original shape
(off-time). It is set 3 repetitions in one measuring cycle.
In this study skin elasticity on the cheek was analyzed in
terms of R2 (gross elasticity).

2.3.2. Skin Pore Area

Facial skin pore area was analyzed by facial analyzing
system after taken facial image using a Janus (PSI,
Korea). The cheek, nose, forehead area were analyzed us-
ing the software programe (facial analyzing system). The
analyzed data is calculated from the number and depth of

skin pores and converted into a percentage.
2.3.3. Skin Wrinkle

Skin wrinkle on crow’s feet was measured using
PRIMOS"™ compact (GFMesstechnik GmbH, Germany).
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Table 3. The Regression Coefficients between The Chronological Age and The Vsum

Coefficients
Unstandardized Coefficients Standardized Coefficients
Model t Sig
B Std. Error Beta
Constant - 30.090 3.390 - - 8.876 0.000
Vsum 26.854 1.285 0.900 20.903 0.000

y=-30.09+26 85| [R? Linear = 0.809
60.00

50,00

Age

4000

30.00]

20.00-|

In_Vsum

Figure 2. Regression between the chronological age and the
Vsum (Sum of wrinkle score for 8 sites).

This system allowed the quantitative analysis of the
roughness (Ra: Arithmetic average value of profile peaks
within the total measuring length) of the skin wrinkle.

2.3.4, Sebum Secretion

Sebum secretion of facial cheek was measured by
Sebumeter® SM 815 (Courage and Khazaka, Germany).
This system determines the translucency of special tape,
which becomes transparent after contact with sebum in

the skin surface.

2.3.5. Photography

Photography was taken by positioning the head of the
subject, using stationary chin and forehead supports and
maintaining consistent camera and lighting settings during
the study. Images captured with the Janus (PSI, Korea)
are saved directly to an electronic record in facial analyz-
ing system software.
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2.4, Statistical Analysis

All statistical analyses were performed by using SPSS
package program 11.5 (SPSS Inc., USA). The result of
wrinkle score was analyzed by intra-class correlation co-
efficient (ICC) to confirm verification of the coincidence
between 4 researchers. The calculation equation of wrin-
kle age was derived through a regression. In addition, we
used pearson’s correlation coefficient to see whether data
are statistically correlated with 8 sites winkle index and
skin physiology parameters. A p-value of < 0.05 was con-

sidered statistically significant.

3. Results

3.1. The Equation for Wrinkle Index

The ICC of all 8 sites were over 0.8 (forehead; 0.819,
glabella; 0.907, nasal root; 0.878, upper eyelid; 0.823,
lower eyelid; 0.837, crow’s feet; 0.877, nasolabial groove;
0.854 and perioral; 0.862) which show that the results are
reliable and consistent. The average wrinkle score was
then used for simple regression analysis to derive a calcu-
lation equation for wrinkle age (Table 3, Figure 2).

Wrinkle age (WA) = 26.854 x log. (Vsum)-30.090
"Vsum is sum of wrinkle score for 8 sites.

Wrinkle
Chronological Age by Applying The Equation in
Korean and Mongolian Women

3.2. Comparison of Facial Index and

The wrinkle index showed that in the 20s age group,
Korean women looked older than their chronological age
by 4.66 years, however in the older age groups (30s, 40s,
50s) there was a tendency of looking slightly younger.
The average age difference across all age groups was cal-
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Table 4. The Comparison of Calculated Wrinkle Age and Chronological Age

Korean (n = 105)

Mongolian (n = 101)

G : -
Toup CA! WA? Difference’ CA! WA? Difference’
20s 24.77 29.42 4.66 23.27 32.78 9.51
30s 35.84 34.42 - 142 34.20 43.83 9.63
40s 43.31 40.45 - 2.86 4432 53.82 9.50
50s 54.86 54.46 - 0.40 54.28 63.37 9.09
Average - 0.01 9.43
'Chronological age (CA), *Calculated wrinkle age (WA), *Difference = WA - CA
Table 5. The Regression Coefficient of Wrinkle Sites with Ages
Coefficients (a)
Model Unstandardized Coefficients Standardized Coefficients ¢ Si
B Std. Error Beta il
(Constant) 19.249 1.385 - 13.901 0.000
Korean Crow’s feet 3.308 1.227 0.310 2.697 0.008
Nasolabial groove 4.727 1.185 0.381 3.987 0.000
Nasal root 2.875 1.197 0.231 2.403 0.018
(Constant) 17.338 1.180 - 14.696 0.000
Moneolian Crow’s feet 3.558 0.798 0.425 4.460 0.000
& Perioral 2.721 0.779 0.290 3.491 0.001
Nasal root 2.098 0.803 0.239 2.614 0.010
Dependent Variable: AGE
& Korem. culated to be - 0.01 years which suggest that there was no
& : e —8-30s difference between the calculated age and the chrono-
2 I 405 . . . . .
: . . . T~ s logical age. In Mongolians, it was identified that com-
137 T N~ 1~ pared to the chronological age, they looked older by 9
1 — years in average in all age groups (Table 4).
0.5 T
’ Forchcnd‘ Glabella ‘Nasﬂl root Uppf:r Lower ‘(‘rn\\".« t}:ct‘\fﬂsolahial‘ (‘mncrnf‘
exelid " ieyelid gwoove themouth, 3.3. The Wrinkle Pattern with Ages of Korea and
; Mongolian Woman
(b) Mongolian . . .
45 — — ——20s The results showed that with increasing age, out of the
4 i 308 . . .
s +435 8 sites of the face the sites that correlated the most with
i 31— T 508 . .
T o1 1 1 \ k o age were presented in the order of nasolabial groove
o "\7-——{.———'%‘?—5& (Beta = 0.381, p < 0.001) > crow’s feet (Beta = 0.310,
13
R e S S N1 p < 0.008) > nasal root folds (Beta = 0.231, p < 0.018)
" in Korean. The results in Mongolian, were presented in
Forehead Glabella Nasalroot Upper  Lower  Crow's Nasolabial Corner of

evelid  cyelid  feet  groove the mouth

Figure 3. The wrinkle pattern of Korean and Mongolian woman
at each age group. Researchers classified the intensity of
wrinkles in to 5 grades (1 = no wrinkle, 2 = slight wrinkles, 3
= mild wrinkles, 4 = moderate wrinkles, 5 = severe wrinkles) at
eight sites (forehead, glabella, nasal root, upper eyelid, lower
eyelid, crow’s feet, nasolabial groove, perioral skin).

the order of crow’s feet (Beta = 0.381, p < 0.000) > per-
ioral lines (Beta = 0.310, p < 0.008) > nasal root crease
(Beta = 0.231, p < 0.018) (Table 5).

However, it was found that different age groups had a
different site that correlated the most with each age group.
The analyses of the age-classified wrinkle patterns
showed that, the wrinkle of lower eyelid showed the high-

J. Soc. Cosmet. Sci. Korea, Vol. 44, No. 3, 2018
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Table 6. The Correlation Coefficient between Wrinkle Age and Skin Physiological Parameters

Parameters Korean (Wrinkle age) Mongolian (Wrinkle age)

Pearson Correlation - 0.696” - 0.753"

Elasticity (E/mm) Sig. (2-tailed) 0.000 0.000
N 105 101

Pearson Correlation 0.620™ 0.532"

Skin pore area (AU) Sig. (2-tailed) 0.000 0.000
N 105 101

Pearson Correlation 0.538"™ 0.697"

Wrinkle (um) Sig. (2-tailed) 0.000 0.000
N 105 101

Pearson Correlation - 0.479” - 0.538"

Skin tone (AU) Sig. (2-tailed) 0.000 0.000
N 105 101

Pearson Correlation - 0.395” - 0.257"

Sebum secretion ; -

(uglom®h) Sig. (2-tailed) 0.000 0.010
N 105 101

est rate in all age groups. In 30s and 40s, the highest
score was presented in the order of the wrinkle of lower
eyelid, nasolabial groove then crow’s feet. In 50s age
group, the highest score was presented in the order of the
wrinkle of lower eyelid, crow's feet then nasolabial
groove. In Mongolian, the wrinkle of lower eyelid has
shown the highest score in 20s, while in 30s, 40s and 50s,
it was crow’s feet, and in 40s and 50s, it was presented

in the order of crow’s feet > glabella (Figure 3).

3.4, The Correlation Coefficient between Wrinkle Age
and Skin Physiology Parameters

The correlation between the facial wrinkle age and skin
physiology parameters was presented in the order of skin
elasticity (r = - 0.696, p < 0.001) > skin pore area (r =
0.620, p < 0.001) > crow’s feet (r = 0.538, p < 0.001)
> gkin tone > sebum secretion. On the other hand, in
Mongolian it was presented in the order of skin elasticity
(r = - 0.753, p < 0.000) > crow’s feet (r = 0.697, p <
0.000) > skin pore area (r = 0.532, p < 0.000) > skin tone
> sebum secretion. From these results, the skin parameters
well reflecting the calculated wrinkle age were presented

in the order of skin elasticity > pore or crow’s feet > skin
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tone > sebum secretion (Table 6).

4. Discussion

It was considered that evaluation of the apparent age
rather than the chronological age would be an important
tool to evaluate the efficacy of skin care products in the
field of cosmetics for the beauty-seeking contemporary
people.

Although there were some previous studies conducted
on these assessments, they had disadvantages of difficult
application due to too many parameters for the assessment
item or included invasive method, there was no case ac-
tually applied with the existing studies. Thus, in this study,
the assessment was performed by selecting wrinkles which
is most notable in assessment of the apparent age.

The evaluation of specific area wrinkles was difficult to
represent the entire facial wrinkles, so the facial wrinkles
were divided by site and numerically scored. Based on
the numeric scores, the relevance with parameters of skin
measurement was analyzed and the calculation equation
was developed for the facial wrinkle age.

In this study, the wrinkle age calculation equation de-



veloped was applied to Korean and Mongolian women in
order to evaluate its objectivity. When compared the cal-
culated wrinkle age and the chronological age, there was
But

Mongolian, the calculated wrinkle age was older than the

no differential result in Korean women. in
actual age for approximately 9 years.

The factors that led to these results can be considered
to have been caused by the environment. Human skin is
directly affected by the environment such as seasonal
changes, temperature, humidity and sunlight. Sunlight is a
primary environmental factor, which may cause pho-
to-aging[12]. In addition, skin dehydration and facial ex-
pressions have been reported as causes of skin wrinkle
formation[13-16].

In an additional study, the usage patterns of cosmetics
of the participants of this study, found that Korean wom-
en used an average of 3.77 kinds of basic products (skin,
cream, lotion, essence) after facial wash. Whereas
Mongolians women used 2.2 kinds of products (cream, lo-
tion, skin) in average (results not shown). After washing
the face, oil and moisture decrease and TEWL changes
occur. For recovery of such conditions, water recovery
takes 40 minutes while oil and TEWL require 120 mi-
nutes[17]. Failure to care for the skin within these times
can accelerate the skin aging.

When investigating the parameters that best reflect the
facial wrinkle age among the skin parameters, the correla-
tion between the facial wrinkle age and the skin measure-
ment results were analyzed to find that the parameter best
reflecting the age were presented in the order of skin elas-
ticity > skin pore > crow’s feet. Therefore, it was de-
termined that the skin elasticity was the most appropriate
parameter as an index representing the skin winkles.

Out of the eight sites of the face in Korean women, the
sites that showed most correlation with increasing age
were identified in order of nasolabial groove, crow's feet,
and nasal root wrinkles. Among the facial wrinkles at
eight sites the 3 sites listed above were identified as the
sites that most reflect a person’s aging skin.

Age-classified wrinkle patterns showed that, the wrin-

kle of lower eyelid showed the highest rate in all age

ol
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groups. In 30s and 40s, the highest score was presented
in the order of the wrinkle of lower eyelid, nasolabial
groove then crow’s feet. In 50s age group, the highest
score was presented in the order of the wrinkle of lower
eyelid, crow's feet then nasolabial groove.

When compared the wrinkle site that had the most effects
on aging and the Age-classified wrinkle patterns, the
wrinkle of the lower eyelid was highly observed even in
younger age groups, which suggest that wrinkle of the
lower eyelid does not reflect aging. The wrinkles of the
lower eyelid are formed by extrinsic factors such as a per-
son’s eye shape rather than aging.

In conclusion, this study identified the skin wrinkle pat-
terns of Korean and Mongolian women and the wrinkle
age calculation formula developed from this study can be
used as a tool for calculating the facial wrinkle age in
cosmetic studies. For further continuations of this study it
is recommended a greater number of participants need to
be involved in order to greater represent the Korean and

Mongolian woman population.
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