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Abstract: Skin properties are influenced by a variety of internal or external factors. This study was conducted to inves-
tigate and compare the skin characteristics in Asian women. We evaluated values of skin physical parameters, and then
assessed the correlations among the parameters, and regional differences in 1,500 Asian subjects in seven countries
(Malaysia, Indonesia, Vietnam, Thailand, India, China, and South Korea). The values of transepidermal water loss
(TEWL), pH, skin hydration, sebum content, skin sensitivity, elasticity, crow’s feet wrinkles, and skin brightness were
measured. New Delhi’s women were observed to have a lower level of hydration in stratum corneum, sebum content,
stinging scores, and darker skin color than others. Furthermore, their skin surface pH on all sites is the highest among
seven countries. Vietnamese had the lowest pH values in skin surface. Korean and Chinese had generally higher elas-
ticity and fewer wrinkles. Both the skin hydration and TEWL had positive correlations with the stinging test, and there
was a negative correlation between wrinkles and stinging test. These results represent that there was no clear trend re-
lated to the area or region. Skin physical parameters should be studied along with understanding of regional differences
and various factors (skin care habits, lifestyle and personal sensitivity).
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1. Introduction

Nowadays, many people are interested in facial beauty
and the ways to look more attractive to others, and, as a
result, people want to know their own skin conditions[1].
Biophysical skin parameters are used as indicators of
structural and functional skin changes in vivo[2]. By
measuring non-invasive indicators of the skin’s surface,
states of the skin barrier can be determined. For example,
skin surface pH of a patient with atopic dermatitis or oth-
er skin diseases is higher compared to the pH of a normal
skin surface which is slightly acidic. In addition, a higher
transepidermal water loss indicating a greater reduction of
water content has been reported in atopic patients com-
pared to those with normal skin. Recently researches have
been conducted based on internal factors such as sex, age,
and site. However, the skin, which is in the outermost
layer of the body, is constantly exposed to external stim-
uli[3]. Therefore, environmental factors such as regional
differences, ultraviolet radiation, or standard of living
should be considered together as important factors.

There are many studies on the skin surface parameters,
but the researches on the correlation of various parameters
are comparatively fewer. And although many studies on
human skin characteristics related to age or sex in various
countries have been reported, the subjects of these studies
were limited to black and white ethnic groups and their
results are controversial[3-5]. Therefore, we saw the ne-
cessity to conduct this study for additional clinical assess-
ment of Asian people.

To investigate the skin characteristics in Asian women,
we evaluated the values of transepidermal water loss, pH,
skin hydration, sebum content, elasticity, wrinkles, and
skin brightness. Then, we assessed the correlations among

each parameter, and regional differences in skin.
2. Experimental
2.1. Subjects
One thousand five hundred healthy women aged 20 to

59 years participated in this study and the study was re-
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viewed and approved by the Institutional Review Board
(IRB) prior to clinical test initiation. The measurements
were taken from 2011 to 2013 in eight regions. Two hun-
dred subjects were from seven cities, Kuala Lumpur in
Malaysia, Jakarta in Indonesia, Ho Chi Minh in Vietnam,
Bangkok in Thailand, New Delhi in India, Shanghai and
Beijing in China, and 100 subjects were from Seoul or
Gyeonggi in South Korea. For each age group (20s, 30s,
40s, and 50s), 25 Korean residents and 50 other subjects
were selected as subjects. Before the measurement, all
subjects understood the aim and details of this study, and
gave informed consent. The climatological information of

these regions is described in Table 1.

2.2. Measurements

Eight parameters of skin surface were evaluated: hydra-
tion, TEWL, pH, sebum, stinging test score, wrinkles,
elasticity, and skin brightness. No subjects used cosmetics
on the measurement day. All subjects washed their face
and volar forearm and rested under regulated laboratory
conditions at constant temperature and humidity (22 = 2 C,
40-60% RH) for half an hour.

2.2.1. Hydration of the Stratum Corneum

Hydration of the stratum corneum was measured three
times with Corneometer® (CM 825, Courage & Khazaka,
Germany) on the forehead, cheek, and volar forearm. The
average of three values was calculated for statistical anal-
ysis, and the results were expressed in arbitrary units
(A.U).

2.2.2. Transepidermal Water Loss (TEWL)

As a parameter of skin barrier function, TEWL was
measured once with Tewameter® (TM 300, Courage &
Khazaka, Germany), an open chamber device, on the fore-
head, cheek, and volar forearm. Data was collected for 40
s after stabilization. The average was calculated from the

collected data. The results were expressed in g/m2h.

2.2.3. pH
The skin surface pH was measured once with Skin
pH-meter™ (PH 900, Courage & Khazaka, Germany) on
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Table 1. The Climatological Information of Eight Different Regions”

Region (Country) Kuala Lur‘npur Jakarté Ho Chi Minh Bangkok New ]?elhi Sha'nghai Seoul Be'ijing
(Malaysia) (Indonesia) (Vietnam) (Thailand) (India) (Chinese) (Korea) (Chinese)

vt Sy o M M e o) e
Latitude 3° 13'N 6° 17" S 10° 82' N 13° 75' N 28° 61' N 31° 23' N 37° 56’ N 39° 90’ N
Longitude 101° 68" E 106° 86" E 106° 62" E 100° 50" E 77° 20" E 121° 47" E 126° 97" E 116° 40" E

Data from web site ‘Latlong’
Temperature 283 C 282 C 288 C 322 T 256 C 26.7 C 252 T 228 T
Humidity 78.6% 62.6% 81.5% 64.8% 47.9% 72.7% 76.7% 68.9%

Data from web site ‘Weather Underground’

: Temperature, humidity; new values during study period.

the forehead, cheek, and volar forearm. Before the meas-
urement, the pH-meter was calibrated using standard buf-
fers of pH 4.0, and pH 7.0, and each measurement was
performed after washing the pH probe with distilled
water. The values were expressed in pH units.

2.2.4, Skin Surface Sebum Content

The skin surface sebum was measured once with
Sebumeter® (SM810, Courage & Khazaka, Germany) on
the forechead, and nose. A researcher gently pressed
Sebumeter cassette against each skin surface site with in-
variable pressure for 30 s; the sebum content obtained
was gravimetrically evaluated according to the photo-

metric principle. Results were expressed in ug/cm’.

2.2.5. Skin Wrinkle

The skin wrinkle was measured on the right and left
lateral corners of eyes. PRIMOS lite (GFMesstechnik
GmbH, Germany), an optical three-dimensional in-vivo
used for our

skin measurement device[6], Wwas

measurement.

2.2.6. Skin Elasticity

For measurement of skin elasticity, Cutometer” (MPA
580, Courage & Khazaka, Germany) was used. A 450
mbar suction was transmitted to the skin for 2 s through
a 2 mm opening in the Cutometer probe, and was then
followed by 2 s relaxation. After measuring either right or
left half face randomly, we calculated the average of R2

(gross elasticity), R5 (net elasticity), and R7 (skin firm-
ness) values where R2 = Ua/Uf indicating the rate of re-
covery after the first traction, R5 = Ur/Ue indicating the
elastic ratio after the first traction, and R7 = Ur/Uf in-

dicating the elasticity recovery rate.

2.2.7. Skin Brightness

The skin brightness was assessed from the front-view
facial images of each subject taken with Janus® (PSI,
Korea). In accordance with manufacturer’s image analysis
protocol, the average of all the images of forehead, cheek,
nose, and eye rims was analyzed and indicated as percent-

age value.

2.2.8. Stinging Test

For the stinging test, the protocol was performed as
a modified method of Frosch et al.[7]: 50 uL (-90%;
Fluka, Germany) of 5% lactic acid solution was applied
to the nasolabial fold of one side using filter paper
(Chemotechnique Diagnostics, Sweden), and distilled wa-
ter was applied to the other side as a negative control in
the same manner. The participants graded the degree of
itching, irritation, and burning at 0, 2.5, 5, and 8 min in
turn. Overall results of the stinging reaction were scored
using a 0 (none) to 3 (severe) scale. Average of the final
data was calculated to reflect the sum of the time and
scores in the measurement.

J. Soc. Cosmet. Sci. Korea, Vol. 43, No. 4, 2017
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Table 2. The Measurement and Analysis of Skin Hydration on the Forehead, Cheek, and Forearm in Asian Females

Parameters Site Regions Mean = S.D. Lﬁrl:;ir Jakarta HISIi::I Bangkok I;;:lvi Shanghai  Seoul Beijing
Skin Forehead Kuala Lumpur 55.09 + 8.89 ok ook ek ok - ook sk
hydration Jakarta 59.02 + 10.67 ook * ok * ok -
Ho Chi Minh 63.06 + 8.77 - ook ok * ok
Bangkok 62.45 + 7.66 wokk Hokok #ok -
New Delhi 46.63 + 9.50 ook ook sk
Shanghai 55.59 + 10.01 Hokk ok
Seoul 67.02 + 10.40 sk
Beijing 59.53 + 11.02
Cheek Kuala Lumpur 58.32 + 8.96 Hokk Hokk ook ok - Hkk sk
Jakarta 67.30 + 7.72 - ok ok ook - -
Ho Chi Minh 6791 + 7.48 Hkk sekok ook - -
Bangkok 62.70 + 8.43 seokok ook *k *
New Delhi 45.46 + 9.00 ook ok ek
Shanghai 56.88 + 10.48 ok Aok
Seoul 67.30 + 10.70 -
Beijing 65.69 £ 10.66
Forearm Kuala Lumpur 37.72 £ 5.94 * - - ok - Hk -
Jakarta 3554 £ 7.04 - - ok ok Hkk -
Ho Chi Minh 37.27 + 5.98 - ok - sk -
Bangkok 37.35 £ 6.11 ok - Hkk -
New Delhi 28.06 + 6.16 sk ok Hk
Shanghai 38.98 + 6.53 *kok R
Seoul 42.62 + 6.95 Hkk
Beijing 37.40 £ 5.80

2.3. Statistics Analysis

Statistical analysis was performed using SPSS® soft-
ware for windows computer (Version 21.0, Chicago, IL,
USA). Variance ANOVA test was used to assess the
significant differences between the values of different
regions, or sites. p < 0.05 was considered statistically

significant.
3. Results and Discussion

3.1, Hydrations of the Stratum Corneum

The values of hydration on the forearm were the lowest
on the forehead or cheek in all regions (p < 0.05). The
hydration values of the stratum corneum were the highest

in Seoul on the forechead and forearm, and in Ho Chi

thatabadEss| A, A 438 A 4 &, 2017

Minh, Seoul, Jakarta, and Beijing on the cheek. Hydration
values for all three sites were the lowest in New Delhi
(forehead; 46.63 £ 9.50, cheek; 45.46 + 9.00, and fore-
arm; 28.06 + 6.16) (Table 2).

3.2. Transepidermal Water Loss (TEWL)

In all regions, the levels of TEWL were ranked in fol-
lowing order: cheek > forehead > forearm. TEWL values
were different depending on the regions and the sites. The
highest TEWL values were from: Ho Chi Minh, Seoul,
Shanghai, and Beijing on the forechead; Seoul, Ho Chi
Minh, and New Delhi on the cheek; Ho Chi Minh on the
forearm. The lowest TEWL values were from: New
Delhi, Kuala Lumpur, and Jakarta on the forehead;
Jakarta, Beijing, Bangkok, and Shanghai on the cheek;
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Table 3. The Measurement and Analysis of TEWL on the Forehead, Cheek, and Forearm in Asian Females

Parameters Site Regions Mean + S.D. Lljrlf;ir Jakarta Hl\(jﬁf:l Bangkok New Delhi Shanghai Seoul Beijing
TEWL Forehead Kuala Lumpur 12.54 £ 2.99 - HHE Hokk - ook ok ook
Jakarta ]296 + 300 seskesk ek - seskesk seskesk ks
Ho Chi Minh 15.55 + 4.19 * ook - - -
Bangkok 14.44 + 3.49 ook - - -
New Delhi 1222 + 2.82 ook Hkk sk
Shanghai 14.63 + 3.49 - -
Seoul 1540 + 3.24 -
Beijing 14.62 + 3.09
Cheek Kuala Lumpur 16.68 + 4.28 * - - - - * -
Jakarta 15.27 £ 3.15 Hokk - otk - ok -
Ho Chi Minh 17.55 + 4.36 ok - - - sk
Bangkok 15.80 = 3.76 ok - sk -
New Delhi 17.62 + 4.63 - - *kok
Shanghai 16.59 + 4.40 * -
Seoul 18.39 + 8.15 sk
Beijing 15.54 + 3.63
Forearm Kuala Lumpur 9.19 + 1.74 HEE Hokk *kk kK kK - -
Jakarta 10.56 + 1.83 ek - - - - -
Ho Chi Minh 12.68 + 2.76 Aokok ok ook ook ek
Bangkok 10.80 + 2.16 - - - ok
New Delhi 10.76 + 2.57 - - *
Shanghai 1036 + 1.78 - -
Seoul 10.12 £+ 5.21 -
Beijing 9.89 + 1.92

Kuala Lumpur, Beijing, and Seoul on the forearm
(Table 3).

3.3. pH

Skin surface pH values on the cheek in all regions, ex-
cluding New Delhi, were higher than on the forehead or
forearm (p < 0.05). Subjects from New Delhi, India had
the highest values of skin surface pH on all three sites
(forehead; 5.77 + 0.50, cheek; 6.11 + 0.36, and forearm;
599 + 0.59). In contrast, subjects from Ho Chi Minh,
Vietnam had the lowest values of skin surface pH
(forehead; 4.55 + 0.44, cheek; 4.77 + 0.47, forearm;
447 + 0.37) (Table 4).

3.4, Sebum Content
High values of sebum content were obtained from:

Seoul and Shanghai on the nose; Seoul, Shanghai, and Ho
Chi Minh on the forehead; Kuala Lumpur, Bangkok, and
Ho Chi Minh on the cheek. Subjects from New Delhi had
the lowest sebum content on the nose, and those from
New Delhi and Beijing had lower values on the forehead

and cheek compared with other regions (Table 5).

3.5. Elasticity, Wrinkles, and Skin Brightness

The measurements of elasticity, wrinkles, and skin
brightness according to the regions are shown in Table 6.
The elasticity R2, and R7 from Seoul, South Korea were
the highest, and subjects from Shanghai and Seoul
showed the highest elasticity, RS. In contrast, the women
from Kuala Lumpur, Ho Chi Minh, and Bangkok, had
generally lower values of elasticity R2, R5, and R7.
Subjects from Seoul, Beijing, and Shanghai had the low-

J. Soc. Cosmet. Sci. Korea, Vol. 43, No. 4, 2017
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Table 4. The Measurement and Analysis of pH on the Forehead, Cheek, and Forearm in Asian Females

Parameters Site Regions Mean = S.D. LIer:;zr Jakarta Hl\(:ﬁf;l Bangkok I;;:lvi Shanghai ~ Seoul  Beijing
pH Forehead Kuala Lumpur ~ 5.17 + 0.40 ook ook - ok - - -
Jakarta 493 + 0.44 Hkk Hkk Hkk sk Hkk Hkk
Ho Chi Minh 4.55 + 0.44 sk ook ok ok sokeok
Bangkok 5.16 £ 0.35 ok - - -
New Delhi 5.77 £ 0.50 ok sokok sokok
Shanghai 527 + 0.37 - -
Seoul 520 + 0.33 -
Beijing 5.15 £ 047
Cheek Kuala Lumpur 543 + 0.31 - Hokk ok Hokok - - Hkk
Jakarta 533 + 040 ok *kk ko *k R ko
Ho Chi Minh 477 £ 047 sk ook ook okok solek
Bangkok 5.61 £ 0.26 *okk - ok -
New Delhi 6.11 £ 0.36 sk ook ook
Shanghai 551 £ 0.35 - -
Seoul 540 + 0.34 sk
Beijing 5.60 £ 043
Forearm Kuala Lumpur ~ 5.10 = 0.47 Hkx Hkk - Hkk - - -
Jakarta 485 + 0.36 ook o ok ok ok ok
Ho Chi Minh 447 £ 037 ook ook ook ook ook
Bangkok 5.01 + 0.40 *okk - - -
New Delhi 5.99 + 0.59 ook okok sl
Shanghai 5.11 £ 0.37 - -
Seoul 5.11 = 0.30 -
Beijing 5.08 £ 0.54

est value for crow’s feet than those from other regions.
The women from Seoul, South Korea had the brightest
skin color, while the women from New Delhi, India had
the darkest skin color (55.73 + 2.77 vs. 42.17 + 4.96).

3.6. Discussion

Among eight regions, women from New Delhi showed
the lowest hydration level of the stratum corneum on the
forehead, cheek and forearm. According to Fluhr et al.[§],
sebaceous-gland derived glycerol plays an important role
in maintaining the water content of the stratum corneum.
Interestingly, sebum content in the subjects from New
Delhi was lower than those from other regions. Some re-
searchers have reported that sizes or activities of the seba-

ceous glands differ with race, sex, and age, and it could

thatabadEss| A, A 438 A 4 &, 2017

be due to androgen or estrogen[9,10]. In addition, a neg-
ative correlation between pH and sebum secretion was re-
ported, and in our study, the Indian women with the low-
est sebum content showed the highest skin surface pH on
all three sites, forehead, cheek, and forearm[11]. Despite
the consistent findings, the influence of the physical pa-
rameters, including sex, race, and ethnicity remains
controversial. In case of TEWL, an indicator of the skin
barrier function, there was no clear trend related to the
measurement site, or region of residence. Therefore, in
addition to the above-mentioned factors, further study of
the functional combination of factors is required.
Among various skin surface parameters, wrinkle is one
of the most important factors representing the state of
aging. According to Aznar-Casanova et al.[12], the num-
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Table 5. The Measurement and Analysis of Sebum Content on the Nose, Forehead, and Cheek in Asian Females

Parameters Site Regions Mean = S.D. leijgir Jakarta HI?/Ii:Iiu Bangkok ]ID\I:lilvi Shanghai Seoul Beijing
Sebum cotent Nose Kuala Lumpur ~ 28.44 + 30.77 - - - ok sk ook -
Jakarta 26.56 + 27.36 - - * *x% Hx% _
Ho Chi Minh 32.68 + 31.45 - sk otk Hokk _
Bangkok 26.68 + 23.95 * sk Hxk _
New Delhi 15.90 + 16.01 seokok ok *%
Shanghai 53.31 + 44.01 - ok
Seoul 55.22 + 43.61 ok
Beijing 28.49 + 20.71
Forehead  Kuala Lumpur  29.88 + 22.34 - - - Hkk - ok ok
Jakarta 25.74 + 18.29 * - sk * sk _
Ho Chi Minh 3240 + 21.70 - ook - - sk
Bangkok 30.93 + 21.68 *kk - * ook
New Delhi 16.82 + 13.79 sk ok -
Shanghai 33.02 + 25.45 - sk
Seoul 39.30 + 24.35 ook
Beijing 21.12 £ 17.53
Cheek Kuala Lumpur  18.67 + 15.81 * - - sk sk
Jakarta 14.62 + 13.5 - - ook -
Ho Chi Minh 16.87 = 11.94 - Hokk sk
Bangkok 17.23 + 12.23 EEE] sk
New Delhi 8.46 + 8.55 -
Shanghai -
Seoul -
Beijing 10.97 + 11.48

ber and depth of wrinkles on the face may be a
‘barometer’ for aging. Elasticity and brightness are also
primary factors indicating skin aging. Recent researches
found the relationships among wrinkles, elasticity, and
age. In these reports, there was a negative correlation be-
tween wrinkles and elasticity, and a positive correlation
between wrinkles and age[13,14]. Liu et al.[15] reported
that UV exposure increased wrinkles, and skin roughness,
and decreased skin elasticity. A number of alterations
such as down-regulated TGF- S, activated MMPs, and
degradation of collagen were observed in UV-irradiated
and aging skin[16]. As a result, it was suggested that the
people living in the region of lower latitude have more
wrinkles and lower brightness[17]. In this study, the eight

areas listed in the order of increasing latitude were Kuala

Lumpur, Jakarta, Ho Chi Minh City, Bangkok, New
Delhi, Shanghai, Seoul, and Beijing. It was expected that
Malaysians would have a high aging index such as darker
skin color, and more winkles than the people who live in
the higher latitude. However, while Korean had high elas-
ticity and bright skin color, Indonesians, Vietnameses, and
Malaysians living in the low latitude had generally low
skin elasticity, high crow’s feet wrinkles, and dark skin.
Despite the higher latitude of the region compared to
Thailand and Malaysia, the reasons why Indian women
have a relatively deeper and higher number of wrinkles,
and darker skin color are thought to be due to various dif-
ferences in factors such as sun exposure, skin care habits,
life-styles, and racial characteristics[18].

According to previous studies, sensitivity is known to

J. Soc. Cosmet. Sci. Korea, Vol. 43, No. 4, 2017
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Table 6. The Measurement and Analysis of Elasticity, Wrinkles, and Skin Brightness for the Skin in Asian Females

Parameters Site Regions Mean = S.D. Kuala Jakarta Ho Chi Bangkok New. Shanghai  Seoul Beijing
Lumpur Delhi
Elasticity R2 Kuala Lumpur 0.61 = 0.09 - - - - - *Hk *
Jakarta 0.60 + 0.10 - - - - sk **
Ho Chi Minh 0.58 + 0.09 - * * ook sk
Bangkok 0.60 + 0.08 - - Hkk ok
New Delhi 0.61 + 0.09 - sk -
Shanghai 0.61 + 0.08 HHE -
Seoul 0.68 + 0.08 ok
Beijing 0.64 = 0.09
RS Kuala Lumpur 043 < 0.07 *x - - - Hkk Hokk -
Jakarta 0.46 + 0.09 ok * - HHE *k -
Ho Chi Minh 042 + 0.08 - * okok Hxk #x
Bangkok 0.43 + 0.07 - *kk Hkk -
New Delhi 0.45 + 0.09 ook ok -
Shanghai 0.51 + 0.08 - sk
Seoul 0.50 + 0.08 sk
Beijing 0.45 + 0.06
R7 Kuala Lumpur 0.28 + 0.05 - - - - - Hkk -
Jakarta 0.29 = 0.06 - - - - *kk -
Ho Chi Minh 0.27 + 0.06 - - - okk sk
Bangkok 0.28 + 0.05 - - ok -
New Delhi 0.28 + 0.06 - ek -
Shanghai 0.29 + 0.05 koK -
Seoul 0.31 + 0.05 *
Beijing 0.29 + 0.04
Wrinkles Ra Kuala Lumpur 18.25 + 3.59 - - o - Hk *kk sk
Jakarta 18.64 + 3.60 - ook - ok ok sk
Ho Chi Minh 18.35 + 3.36 ok - wokok ook sk
Bangkok 16.87 + 3.27 ki - Hok -
New Delhi 18.78 + 4.14 ook skok ek
Shanghai 16.28 + 4.09 - -
Seoul 1527 + 2.62 -
Beijing 16.12 + 3.34
Skin brightness Kuala Lumpur  48.60 + 4.35 Hok wokk ks ook Hk *Hk ok
Jakarta 46.47 + 3.56 ok ok ok ok ok ok
Ho Chi Minh 5491 + 3.10 Hkk sk * EEE] -
Bangkok 51.34 £ 4.42 ok ook ek sk
New Delhi 42.17 + 4.96 ook ook sk
Shanghai 56.20 + 3.34 sk -
Seoul 59.41 + 3.00 ko
Beijing 5573 + 2.77

thatabadEss| A, A 438 A 4 &, 2017



obAlo} ol9) )3 BeH WyEe v 305

Table 7. The Measurement and Analysis of Elasticity, Wrinkles, and Skin Brightness for the Skin in Asian Females

Site Regions Mean + S.D. lerli?;ir Jakarta H:/ﬁ:;u Bangkok ]I)\I;;vi Shanghai  Seoul  Beijing
Stinging test Ngagolabial ~ Kuala Lumpur 0.83 + 0.80 ook * i ok ok _ R
fold Jakarta 0.32 £ 048 * Hkok - - ook Aok
Ho Chi Minh 0.59 + 0.69 Hokk - ok - -
Bangkok 097 + 1.12 ok Hkk . *
New Delhi 0.39 + 0.49 - sk s
Shanghai 0.29 + 0.56 ok *x%
Seoul 0.78 + 1.01 -
Beijing 0.71 + 0.84

Table 8. The Correlation Coefficients between the Stinging Test and the Skin Physical Parameters in Asian Females in Skin
Physical Parameters

Stinging test (score) Site Correlation
Capacitance Forehead 0.125%*
Cheek 0.074**
TEWL Forehead 0.100%**
Cheek 0.089**
Elasticity R2 0.081**
R7 0.075%*
Crow’s feet wrinkles Ra 0.053*
Skin brightness Whole face 0.080%**

be positively correlated with the amount of TEWL, and evaluation methods of sensitivity[22,23].
the more alkaline the skin is, the more susceptible to ex-

ternal stress due to the weak skin barrier compared to the 4. Conclusion

normal skin surface[19,20]. And it is believed to be influ-

enced by internal factors such as race, ethnicity, gender, In this clinical study, we measured the skin physical
or cosmetic habits, including the types of products used, parameters in Asian females in various environment.
and frequency and amount of application[18]. In the study However, there was no noticeable tendency between these
of Japanese and German women living in Germany, al- results and regional or environmental characteristics.
though Japanese women showed no significant differences Country-specific characteristics exist, but they do not
in the physiological factors such as the amount of melanin completely match local characteristics. Therefore, it is
or the skin moisture content, they showed a remarkably more necessary to study and understand various variables
higher sensitivity than German women[21]. In our study, besides environment in skin research.

Thais, Malaysians, and Koreans had higher sensitivities
than Indians who showed high TEWL, and higher skin
pH. Therefore, the results should be analyzed in relation
to ethnicity and the other factors while taking sub-

jectively-received sensations under similar conditions into
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