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Recently, the beauty industry has implemented personalized services based on 

skin big data. To increase competitiveness in the beauty industry, systematic 

data measurement and evaluation indicators are necessary to select data and 

obtain necessary knowledge. In response, this study sought to stably enhance 

the accuracy of skin diagnosis based on satisfaction and reliability. To this end, 

the research was conducted through focus group interviews (FGI), a case study 

of brands, and analysis of prior research results. In particular, as a result of 

analyzing keywords that classify skin types by brand, common survey items for 

skin types were oiliness and using moisturizer, cosmetic use and vascular of 

skin, external stimulus and blemish & freckles, facial wrinkle, outside activities, 

self-consciousness, and smoke. In additioin to the common questions of the 

preceding study and the brand survey items, the questions concerning complex 

skin types, seasonal change, facial color, wrinkles and elasticity were added, 

and the questions were presented in a total of 40 items. In particular, it 

suggested that skin measurement could be conducted by focusing on elasticity 

and pigmentation items by reflecting the results of prior research and the 

opinions of FGI, and based on this, a customized service with high satisfaction 

and high accuracy of beauty care based on this could be proposed. We hope 

that this study will facilitate active self-care by providing more satisfying skin 

stones and personalized cosmetics proposals, thus laying the foundation for the 

further development of the cosmetics industry.
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. IntroductionⅠ

Recently, the beauty industry has been developing into 

artificial intelligence self-care along with the expansion 

of the beauty self-care market, the spread of smart 

devices and the 4th Industrial Revolution, which is 

unfolding extensively in various sectors of society (Seo, 

2018). along with the expansion of the curation service 

industry. At the same time, needs for personalized 

services and products such as personal curation and 

personalized solutions have increased. Since environmental 

pollution is a social problem to the extent that 

anti-pollution cosmetics are developed, it is necessary to 

constantly develop products that suggest customized 

cosmetics in each individual by analyzing external 

environment, individual skin conditions, seasonal factors, 

and lifestyle patterns (Lee, 2018; Park, 2020; Lee, 2020). 

Accordingly, cosmetics that need to satisfy even the 

emotional aspects of users (Son, Jang, Lee, & Barng, 

2019) are rapidly growing by expanding into the field of 

personalized beauty tech, including a kind of customized 

products or services that make products according to 

customer needs by utilizing IT and big data. P&C 

Market Research, a market research firm, predicted that 

the global beauty technology market will grow by an 

average of 19.1% annually to have a market size of 

100.9 trillion won by 2023. A variety of self-care 

beauty-tech products combined with artificial intelligence 

and beauty-tech are being actively launched (Nam, 

2020).

  As personal curation beauty tech products, including 

customized cosmetics, are constantly developed and 

released, a systematic subcutaneous model is needed to 

enhance competitiveness. However, research on 

customized cosmetics continues to increase, but research 

on skin diagnosis assessment indicators for systematic 

skin subdivisions for customized designs is insufficient. 

Therefore, we would like to analyze the research and 

current status of self-assessment index for individual 

subdivisions, compare and analyze cases, and propose the 

direction of the assessment index for skin diagnosis of 

customized cosmetics as basic data. Through this, we 

hope to lay the foundation for the development of the 

cosmetics industry in a customized era where active 

self-care can be achieved through more satisfying skin 

stones and personalized cosmetics proposals.

II. Background

1. Beauty Self-Care

The best trend Apple chose in 2018 was self-care. 

Already, life that improves the quality of ones life by 

caring, decorating, and taking care of oneself has become 

a trend, and has naturally affected the beauty field. In 

addition, as more people spend time at home due to the 

recent COVID-19 pandemic around the world, the 

K-beauty market is being developed more actively than 

before, focusing on home care products that can be 

easily managed at home. As interest in self-beauty 

grows, its scope is gradually being subdivided, such as 

self-beauty products, devices and services (Yoon, 2020).

  In particular, self-skin measurement and survey 

diagnosis will be conducted for customized services such 

as beauty self-care products and devices. This is possible 

through the development of analysis techniques for big 

data collected previously and by finding and utilizing 

information hidden in vast amounts of data (Oh & Lee, 

2013). This requires that useful data be screened and 

analyzed between vast amounts of data, which will lead 

the market to companies that can leverage potential 

information. This requires measurement and evaluation 

indicators to select and analyze these useful data.

2. Baumann Skin Type Indicator (BSTI)

A typical type of skin type questionnaire is the BSTQ 

(Baumann skin type questionnaire) It is the most 

scientific method of dermal type classification, and is 

widely known and used (Choi, Choi, Nam, Jung, Lee, & 

Kim, 2016; Sakuma & Maibach, 2012). Figure 1 

describes the state of the stratum corneum, the ‘oil vs 

dry’ associated with dehylation is divided based on 

sebum secretion, and the ‘sensitive vs resistant’ relative to 
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Figure 1. Baumann Skin Type 1
(skintypesolutions.com)

Figure 2. Baumann Skin Type 2
(skintypesolutions.com)

inflammation. The ‘pigmentation vs non-pigmentation’ 

associated with skin pigmentation refers to pigmentation 

(flavour, freckles) caused by ultraviolet light, and 

‘wrinkle-tight’ associated with aging is divided by the 

degree of skin elasticity and wrinkle. These 4 indicators 

are grouped into 16 skin types, creating a unique 

product recommendation protocol (Figure 2).

3. Skin and External Factors

The skin functions to protect the body by selectively 

absorbing and defending harmful and beneficial things. 

Also, it is located at the outermost part of the body and 

is easily affected by changes in environment as it is 

always exposed to external environment such as 

ultraviolet rays, polluted air, fine dust, wind, temperature 

changes, changes in low and high temperatures, and 

radiation. psychological, nutritional and living factors also 

affect skin or health conditions. poor skin care due to 

lack of knowledge also affects the skin (Ha, 2007).

  In addition, as individual lifestyles are diversified due 

to industrial development, modern people living busy 

lives operate in various places and their skin is naturally 

affected by ultraviolet rays and polluted air levels. Due 

to the ever-changing skin in the environment, product 

development is constantly being attempted and proposed 

by analyzing individual skin conditions, external 

environment such as seasonal factors, and lifestyle 

patterns, and suggesting customized cosmetics to each 

individual every day (Kong, 2018; Min, 2020). 

III. Methods and Procedures

In this study, we wanted to compare and analyze the 

research and status of individual skin diagnosis for the 

proposal of self-care products and suggest the direction 

of the skin diagnosis index of self-care products. 

The methods of study are as follows.

  First, from October 15, 2020 to October 23, 2020, the 

keywords of ‘customized cosmetics’, ‘free skin test’, ‘self 

skin diagnosis’, and ‘skin type test’ were searched online 

articles and websites related to self-care through 

self-survey skin diagnosis method. Based on the data 

compiled by brand, the expert focus group interview 

(FGI) was conducted on November 7, 2020 under the 

agenda of ‘Skin AI-based Beauty Tech Skin Evaluation 

Model Establishment in K-Beauty and Commercialization 

of Contents’ pathfinder method for suggestion of 

directionality was used among FGI methodologies. 6 

experts (1 professor in AI, 1 expert in K-wave contents, 

1 professor in content development, 1 professors in 

skincare, 1 professors in beauty and cosmetics science, 1 

professor in anatomy and physiology) were targeted.

  Second, we have concluded through FGI that it may 

be efficient to reconstruct the survey suitable for Koreans 

based on BSTQ as it is a proven skin diagnosis method 

for experts. Based on this, 4 brands based on BSTQ 

were finally selected among the subjects of the previous 

case study conducted by FGI to conduct intensive case 

studies.

  Third, in order to analyze the literature and papers 
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that studied subjective skin diagnosis and skin diagnostic 

models through self-survey, the Research Information 

Sharing Service (www.riss.kr) and Google Schola 

(scholar.google.co.kr) searched the thesis with keywords 

for ‘skin measurement indicators’, ‘skin self-diagnosis’, 

‘beauty self-care’, ‘skin diagnosis’, ‘Baumann skin test’ 

and ‘Korean skin’. Among them, a prior study (Ahn, 

Jun, Bak, Park, Hong, Lee, Kim, Kim, Song, Min, Goo, 

Kim, Oh, Chun, Lee, Sung, Sohn, Ahn, & Park, 2017; 

Choi et al., 2016; Kim, 2008; Kim, 2020; Lee, Ahn, 

Ahn, Bak, Hong, Go, Park, Lee, Lee, Ko, Lee, Kim, 

Park, Lee, Song, Choi, Sung, Kim, & Goo, 2019) based 

on BSTQ which was conducted on Korean women by 

reconstructing BSTQ, was finally collected, and focused 

on the questionnaire of skin diagnosis items used in the 

collected thesis.

Figure 3. Primary Analysis Data Partial
(Organized by authors) 

IV. Results

1. Focus Group Interview (FGI)

The FGI conclusions for the first analysis, which 

summarizes the self-diagnosis questionnaire currently used 

in self-care related brands, as in Figure 3, 4, and 5 are 

as follows. The development of beauty-self devices and 

products based on the 4th industrial revolution 

technology is the main key, and various skin analysis big 

data should be established in order to develop a service 

design that prioritizes the analysis of consumer needs 

needed in the present era. In particular, opinions were 

received on the need for a basic learning DB. In 

particular, opinions were received on the need for a 

basic learning DB experts said that it is possible to
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Figure 4. Primary Analysis Data 1
(Organized by authors)

Figure 5. Primary Analysis Data 2
(Organized by authors)

Figure 6. Dr.G 
(www.dr-g.co.kr)

Figure 7. Dopinam
(www.dopinam.com)

Figure 8. Cell Return 
(cellreturn.com)

Figure 9. Pra.L
(www.lge.co.kr)

reconstruct the skin diagnosis model evaluation index 

based on BST, which has been intensively studied on 

skin for many years and is currently the most commonly 

used product Baumann (2016) concluded that BSTQ can 

be applied from doctors of all races, countries including 

Korea, but experts said that some of the questions were 

appropriate for Koreans. Some suggested that the 

subdivided or reconstructed survey based on the 

characteristics of Koreans based on the BSTQ would 

help classify the skin of Koreans more accurately. In 

response, domestic self-care-related brands organized 

self-diagnosis survey questions and selected and analyzed 

BSTQ based brands among those that analyzed the items 

in actual application in advance. In addition, the survey 

questions of BSTQ were reconstructed to select leading 

papers that studied Korean women and analyzed their 

results.

2. Brands Modified BSTQ Self-Assessment Indicators  

   Case Study

According to a survey on the use of self-diagnosis skin 

assessment indicators in Korea, two brands related to 

cosmetics, ‘Dr.G’ (Figure 6), ‘Dopinam’ (Figure 7), and 

‘Cell Return’ a LED mask brand (Figure 8), and ‘Pra.L’ 

by LG Electronics (Figure 9) uses BST from two brands. 

35 out of 65 questions of BSTQ in ‘Dr.G’ 25 questions 

for ‘Dopinam’ and 33 questions for ‘Cell Return’ 

according to Asian skin characteristics through beauty 

counseling mobile app services, ‘Pra.L’ restructured 15 

questions to provide survey services and recommended 

products such as devices. A case study was conducted 

on the composition of survey questions applied to users 

in Korea for self-care proposals. Therefore, their dermal 

assessment questionnaire was analyzed and classified by 

keywords extracted through key adjectives by reflecting 
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the opinions of experts through FGI. The result is the 

same as Table 1.

Table 1. Brands Modified BSTQ Self-Assessment Indicators Case Study

BSTI Dr.G Dopinam Cell Return Pra.L

Oily

 vs

Dry

Make-up duration Oiliness Pore Oiliness

Washing face Skin condition Oiliness Make-up duration

Using moisturizers Washing face Washing face Using moisturizers

Pore Using moisturizers Using moisturizers Oiliness

Oiliness Pore Using moisturizers

Using moisturizers Make-up duration

Sensitive 

vs

Resist-ant

A pimple A pimple A pimple Cosmetic use

Cosmetic use Cosmetic use
Dermal diagnostic 

history
Heredity

Dermal diagnostic 

history

Dermal diagnostic 

history
Cosmetic use External stimulus

Dermal diagnostic 

history
External stimulus Metal allergy External stimulus

Metal allergy External stimulus
Dermal diagnostic 

history
Cosmetic use

Dermal diagnostic 

history
Flavoured product

Flavoured product Heredity

Heredity External stimulus

External stimulus Vascular of skin

Vascular of skin

Dermal diagnostic 

history

Pigmentation 

vs

Non-pigment

ation

Pigmentation Pigmentation Pigmentation Skin tone

External stimulus Pigmentation External stimulus External stimulus

Blemish & freckles Blemish & freckles Blemish & freckles Blemish & freckles

Blemish & freckles External stimulus Blemish & freckles

External stimulus External stimulus External stimulus

External stimulus External stimulus

Heredity Heredity

Wrinkle

vs

Tight

Facial wrinkle Facial wrinkle Facial wrinkle Facial wrinkle

Heredity Self-consciousness Heredity Outside activities

Heredity Heredity Heredity Self-consciousness

Outside activities Heredity Outside activities Smoke

Outside activities Outside activities Outside activities

Self-consciousness Outside activities Self-consciousness

Outside activities Smoke Outside activities

Smoke Outside activities Smoke

Using retinoid cream Eating habits Using retinoid cream

Eating habits Eating habits Eating habits

Self-consciousness Self-consciousness

  As a result of analyzing the keywords based on the 

relevant items that classify skin types by brand, the ‘oily
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vs dry’ classification included oiliness and using 

moisturizer in common.

  In the ‘sensitive vs resistant’ category, all brands of 

questionnaire included cosmetic use, vascular of skin in 

common.

  In the category ‘pigmentation vs non-pigmentation’, 

the questionnaire of all brands has a common inclusion 

of external stimulus, blemish and freckles.

  Finally, the skin of ‘wrinkle vs tight’ is classified as 

Table 2. Modified Baumann Skin Type Questionnaire of Self-Care Brand

BSTI Indicators Questionnaire

Oily

 vs

Dry

Make-up 

duration

How is your makeup after 2 to 3 hours of makeup?

Have you ever felt that makeup erases well?

Washing face
What is the condition of your face after cleansing your face with a lot of foam cleanser 

(or soap)?

Using 

moisturizers

If I don't use moisturizers (lotion, cream, etc.) does my skin feel tight (dry)?

What about your face skin if you dont use moisturizers in dry weather?

How about 2 to 3 hours after applying moisturizer?

Pore
Do you have pores on your face?

Do you have noticeably enlarged pores on your face?

Oiliness

Does the T-zone (forehead & nose) on your face have any grease?

Do you usually have a gloss on your face?

Do you have gloss on your face right after washing your face?

Skin condition How is your skin condition on your face?

Sensitive 

vs

Resistant

A pimple
Have you ever had a reddish or a pimple?

Have you been diagnosed with acne in the last five years?

Dermal 

diagnostic 

history

Have you ever been diagnosed with atopic dermatitis, eczema, seborrheic dermatitis, 

contact dermatitis (allergic skin rash), acne or rosacea?

Have you been diagnosed with acne, redness, and rosacea in the last 5 years?

Heredity
Is there anyone in your family diagnosed with atopic dermatitis, eczema, asthma, and 

allergies?

Metal allergy Does skin rash occur frequently when wearing metal accessories other than 14k gold?

External 

stimulus

Do you get reddened by exercise, stress, or intense emotional changes, drinking, or 

eating spicy or hot foods?

Flavoured 

product

Do you feel skin rash, itching, and dry when using bath products and body products 

that contain scents?

Cosmetic use

If you use cosmetics(including cleansers, color cosmetics, sunscreen, and skin care 

cosmetics), do you have any experience with skin troubles(pimples, rash or itching)?

Did you experience rash, itching, and swelling on your skin when you changed your 

cosmetics?

Vascular of 

skin
How many red or blue blood vessels can you see on your face or nose?

common to all brands of questionaire, which includes 

items related to Facial Wrinkle, Outside Activities, 

Self-consciousness, and smoke (Table 2).

3. Baumann Skin Type Questionnaire of Korean     

   Subjected to Pre-Study

Choi et al. (2016) wanted to revise BSTQ as an efficient 

questionnaire by reducing the number of questions due
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Table 2. Continued

BSTI Indicators Questionnaire

Pigmentation 

vs

Non-

Pigmentation

Pigmentation

Do you tend to leave your pigment dark where you had acne or inflammation?

Are dark brown spots caused by acne?

Are dark brown spots caused by acne?How long does brown (not pink) scar after 

trauma exist on the skin?

Blemish &

freckles

Do you have a lot of freckles or blemishes?

Have you ever had a small brown spot (such as freckles) on your face, chest, back, 

or both arms?

Have you ever been diagnosed with facial freckles in the past?

External 

stimulus

Are dark spots and blemishes on your face exacerbated by the sun?

Does your skin get blackened easily by external stimulus? (Sunlight, black after 

wound, etc.)

Heredity Do any of your parents have any blemishes?

Wrinkle

vs

Tight

Heredity
How is your mothers face skin?

How is your fathers face skin?

Facial Wrinkle Do you have facial wrinkles?

Outside 

activities

How much time do you spend exposed to sunlight a day?

Have you been outdoors or tanning for more than two weeks in a row?

How many days a year are you exposed to the sun for outdoor activities without 

sunscreen for more than 30 minutes?

How often have you burned your skin by outdoor sports or other activities over the 

past 5 years?

Smoke How many cigarettes do you smoke?

Using 

retinoid-contai

ning cream

If you used facial cream with retinoids (retinol, Lenova, Letin-A, ostricholac, 

diphtherin, Abage, etc.) how long or often did you use it?

Self-

consciousness

How old do you think you are?

How is your original skin tone?

Eating habits
How often do you eat fruits and vegetables?

What percentage of your meals are made up of fruits and vegetables?

to questions that did not take into account geographical 

and cultural differences between the U.S. and Korea, 

questions with ambiguous concepts among the question 

items, and questions taking longer time and similar 

questions. This made it easier to identify Korean womens 

skin types in a short period of time. Kim (2020) 

presented a method for segmenting the wrinkles and 

pigmentation sections that showed the most different 

results and setting specific criteria through images for

each related question to facilitate response when 

comparing expert diagnosis and survey results. In 

addition, by proposing ways to improve the existing 

survey method, which had been regrettable for Korean 

women, a suitable self-survey method was proposed for 

Korean women, and the significance corresponding to the 

actual clinical analysis was confirmed. Table 3 

summarizes the survey questions of Korean women.
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Table 3. Baumann Skin Type Questionnaire of Korean Subjected to Pre-Study

BSTI
Questionnaire

BSTI
Questionnaire

Choi et al (2016) Kim (2020)

Oily

vs

Dry

(6)

Make-up duration: How is your makeup 

condition after 2 to 3 hours without using 

powder and with only basic makeup (base, 

foundation)?

Pigmentation

vs

Non

-pigmentation

(13)

Pigmen

tation

After you have a pimple or 

ingrown hair, it’s followed by 

a dark brownish/black spot 

occur next?

Washing face: What about your face skin 

when you use soap bubbles and bubbles?

How long are brown (not 

pink) scars left on the skin 

after the trauma?

Oiliness: Does the T-zone (forehead & 

nose) on your face have any grease?

Hormone: How many dark spots do you 

get on your face by pregnancy, 

contraceptives, and hormone replacement 

therapy?

Using 

moisturizers

What about your face skin if 

you don’t use moisturizers in 

dry weather?

Skin therapy: Do you have dark spots or 

spots on your upper lip or cheeks? Or 

have you ever removed lesions in the 

past?

How about 2 to 3 hours 

after applying moisturizer?
Hair color: What is the color of your 

hair? (If you have gray hair, choose the 

color before discoloration.)Pore: Do you have pores on your face?

Sensitive

vs

Resistant

(9)

A pimple: Have you ever had a reddish or 

a pimple?

Blemish 

& 

freckles

Have you ever been diagnosed 

with facial freckles in the 

past?

Cosmetic use: If you use cosmetics 

(including cleansers, color cosmetics, 

sunscreen, and skin care cosmetics), do 

you have any experience with skin troubles 

(pimples, rash or itching)?

Have you ever had a small 

brown spot (such as freckles) 

on your face, chest, back, or 

both arms?

External stimulus: Do you get reddened by 

exercise, stress, or intense emotional 

changes, drinking, or eating spicy or hot 

foods?

External 

stimulus

A few months ago, when your 

skin was first exposed to 

sunlight, how did your skin 

change?

Metal allergy: Does skin rash occur 

frequently when wearing metal accessories 

other than 14k gold?

What happens when you are 

exposed to the sun for days 

on end?

Vascular of skin: How many red or blue 

blood vessels can you see on your face or 

nose?

When you go out in the sun, 

do you get freckles (small 1 to 

2 mm flat spots)?

Flavoured product: Do you feel skin rash, 

itching, and dry when using bath products 

and body products that contain scents?

Are dark spots and blemishes 

on your face exacerbated by 

the sun?

Heredity: Is there anyone in your family 

diagnosed with atopic dermatitis, eczema, 

asthma, and allergies? Heredit

y

Do any of your parents have 

freckles?

Dermal 

diagnstic 

history

Have you been diagnosed 

with acne or rosacea in the 

past?

Do you have a history of 

malignant melanoma in your 

immediate family?

Have you ever been 

diagnosed with atopic 

dermatitis, eczema, 

seborrheic dermatitis, contact 

dermatitis (allergic skin rash), 

acne or rosacea?

Facial wrinkle: Do you have facial 

wrinkles?
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Table 3. Continued

BSTI
Questionnaire

BSTI
Questionnaire

Choi et al (2016) Kim (2020)

Pigmentation
 vs
Non

-pigmentation
(7)

Pigmentation: After you have a pimple or 
ingrown hair, it’s followed by a dark 
brownish/black spot occur next?

Wrinkle 
vs

Tight
(21)

Heredity

How is your mothers face skin?

How is your fathers face skin?

External 
stimulus

Are dark spots and blemishes 
on your face exacerbated by 
the sun?

How is your maternal grand 
mothers face skin?

How is your maternal grand 
fathers facial skin?

If you’re exposed to the sun 
for days on end, what about 
my skin?

How is your a 
pro-grandmother’s face skin?

How is your paternal 
grandfathers skin?

When you go out in the 
sun, do you get freckles?

Outside 
activities

Have you ever been tanned for 
more than 2 weeks a year?

Blemish 
&

freckles

Have you ever been 
diagnosed with facial freckles 
in the past?

Have you ever burned your skin 
for less than 2 weeks a year?

Have you ever had a small 
brown spot (such as freckles) 
on your face, chest, back, or 
both arms?

Have you ever been tanned for 
more than 2 weeks a year?

Heredity: Do any of your parents have 
any blemishes?

How much time do you spend 
exposed to sunlight a day?

Wrinkle 
vs

Tight

(11)

Facial wrinkle: Do you have facial 
wrinkles?

How often have you burned 
your skin by outdoor sports or 
other activities over the past 5 
years?

Outside 
activities

How many days a year are 
you exposed to the sun for 
outdoor activities without 
sunscreen for more than 30 
minutes?

How often did you use a 
tanning bed?

How much time do you 
spend exposed to sunlight a 
day?

Smoke: How many cigarettes do you smoke?

How often have you burned 
your skin by outdoor sports 
or other activities over the 
past 5 years?

Air pollution: Respond to air pollution in 
your place of residence.

Eating habits: How often do you eat 
fruits and vegetables?

Using retinoid-containing cream: If you used 
facial cream with retinoids (retinol, Lenova, 
Letin-A, ostricholac, diphtherin, Abage, etc.), 
how long or often did you use it?

Smoke: How many cigarettes do you 
smoke?

Eating 
habits

How often do you eat fruits 
and vegetables?

Using retinoid-containing cream: If you 
used facial cream with retinoids (retinol, 
Lenova, Letin-A, ostricholac, diphtherin, 
Abage, etc.), how long or often did you 
use it?

What percentage of your meals 
are made up of fruits and 
vegetables?

Self-cons
ciousness

How old do you think you 
are?

Self-consciousness: How is your original skin 
tone?

Ethnicity : What’s in your ethnicity?

How is your original skin 
tone?

If you are 65 or older, add 5 points to your 
score.

(Choi et al., 2016; Kim, 2020) 
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4. Skin Type Evaluation Indicator 

Some suggested that it would be efficient to extract and 

reconstruct survey questions suitable for Koreans from 

BSTQ, which has already been verified by experts at 

FGI. Therefore, prior research on Korean women was 

conducted on the questions reconstructed based on BSTQ 

and case study was conducted on the questions 

reconstructed by self-care related brands. Similar aspects 

of common questions from the questionnaire extracted 

through this process were made up of the required 

questions. In addition, we have presented additional

Table 4. Skin Type Evaluation Indicator

BSTI Indicators Questionnaire

Oily

vs

Dry

(8)

Make-up duration
How is your makeup condition after 2 to 3 hours without using powder and 

with only basic makeup (base, foundation)?

Washing face

What about your face skin when you use soap bubbles and bubbles?

After washing your face, your cheeks may feel tight, but the T-zone area is 

partially glossy and has high sebum secretion.

Oiliness Does the T-zone (forehead & nose) on your face have any grease?

Using 

moisturizers

What about your face skin if you dont use moisturizers in dry weather?

How about 2 to 3 hours after applying moisturizer?

Pore Do you have pores on your face?

Skin Type What is the condition of your face skin? (dry, normal, complex, oily)?

Sensitive

vs

Resistant

(11)

A pimple Have you ever had a reddish or a pimple?

Cosmetic 

use

If you use cosmetics (including cleansers, color cosmetics, sunscreen, and skin 

care cosmetics), do you have any experience with skin troubles (pimples, rash 

or itching)?

External stimulus
Do you get reddened by exercise, stress, or intense emotional changes, 

drinking, or eating spicy or hot foods?

Metal 

allergy

Does skin rash occur frequently when wearing metal accessories other than 

14k gold?

Vascular 

of skin
How many red or blue blood vessels can you see on your face or nose?

Flavoured product
Do you feel skin rash, itching, and dry when using bath products and body 

products that contain scents?

Heredity
Is there anyone in your family diagnosed with atopic dermatitis, eczema, 

asthma, and allergies?

Dermal diagnostic 

history

Have you been diagnosed with acne or rosacea in the past?

Have you ever been diagnosed with atopic dermatitis, eczema, seborrheic 

dermatitis, contact dermatitis (allergic skin rash), acne or rosacea?

Seasonal change

Sometimes skin troubles occur, especially during the change of seasons.

Skin conditions sometimes change with the season, such as pulling in winter 

and increasing sebum secretion in summer.

survey questions for each item. In ‘oil vs dry’ we added 

an item to identify complex skin types. ‘sensitive vs 

resistant’ presented a survey question by adding a 

‘seasonal change’ item to identify the sensitivity of the 

weather changes in the season, taking into account the 

environmental characteristics of Korea. ‘pigmentation vs 

non-pigmentation’ provides a questionnaire about the 

complexion of the overall facial color. Finally, in 

‘wrinkle-tight’, the analysis was to be further subdivided 

by adding questions about wrinkles and elasticity. 

Through this process, a total of 40 question were 

presented. The results are the same as Table 4.
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Table 4. Continued

(“AYU 25,” n.d.; “Celepiderme,” n.d.: Choi et al., 2016; “Dr. Oracle,” n.d.; “Mediself,” n.d.)

BSTI Indicators Questionnaire

Pigmentation

vs

Non-pigmentation

(8)

Pigmentation
After you have a pimple or ingrown hair, it’s followed by a dark 

brownish/black spot occur next?

External stimulus Are dark spots and blemishes on your face exacerbated by the sun?

Dermal diagnostic 

history
Have you ever been diagnosed with facial freckles in the past?

Blemish 

& freckles

Have you ever had a small brown spot (such as freckles) on your face, 

chest, back, or both arms?

External stimulus
If you’re exposed to the sun for days on end, what about my skin?

When you go out in the sun, do you get freckles?

Heredity Do any of your parents have any blemishes?

Facial color Hows your facial color?

Wrinkle 

vs

Tight

(13)

Facial Wrinkle
Do you have facial wrinkles?

Do you have more wrinkles than your age?

Heredity
How is your mothers face skin?

How is your fathers face skin?

Outside 

activities

Have you ever been tanned for more than two weeks a year?

How much time do you spend exposed to sunlight a day?

How often have you burned your skin by outdoor sports or other activities 

over the past 5 years?

Eating habits How often do you eat fruits and vegetables?

Smoke How many cigarettes do you smoke?

Using retinoid-

containing cream

If you used facial cream with retinoids (retinol, Lenova, Letin-A, ostricholac, 

diphtherin, Abage, etc.), how long or often did you use it?

Self-

consciousness

How old do you think you are?

How is your original skin tone?

What is skin elasticity (compared to the same age group)?

. Conclusion and ImplicationsⅤ

The beauty self-care market is being combined with 

artificial intelligence and big data functions along with 

the 4th Industrial Revolution, and the personalized 

cosmetics market is expanding along with the 

implementation of customized cosmetics laws and the 

consumption culture focused on individuals. As the 

beauty industry with personalized services grows, personal 

curation services and cosmetics manufacturing should be 

carried out based on optimized skin diagnosis models to 

minimize problems caused by manufactured cosmetics or 

customized services. The research aims to help the beauty

industry related to personal-tailored services and 

cosmetics, which are still in the beginning stage, to 

establish and develop stably based on satisfaction and 

reliability by enhancing the accuracy of skin diagnosis. 

To this end, the government proposed a direction for the 

establishment of a skin type evaluation indicator that 

would be more suitable for Koreans. The findings are as 

follows.

  First, experts said that BSTQ is a skin evaluation 

model designed and verified to be applicable to all races, 

but some of the survey questions that can be applied to 

Koreans in FGI. Some suggested that the subdivided or 

reconstructed survey based on BSTQ would help classify 
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the skin of Koreans more accurately. Kim (2020) also 

decided that the improved index setting and survey 

method should be introduced in order for the accurate 

correlation of Korean women to take place due to a 

lack of understanding of Asians. 

  Second, domestic self-care-related brands organized 

self-diagnosed questionnaire based on BSTQ and 

analyzed survey evaluation index by keyword extracted 

through key adjectives by reflecting experts opinions 

through FGI. As a result, the survey items used by 

brands for the classification of skin types showed some 

consistency, but differed in the subdivided questionnaire 

about those items, and some brands were believed to 

have more systematic access to the classification of skin 

types. 

  Third, in the preceding study, items that were 

inefficient in terms of time or content were modified to 

make it easier to identify Korean womens skin types in a 

short period of time. This resulted in the selection of 

questions that were relatively relevant to the results of 

the questionnaire, which represented each type and were 

ostensibly relevant. Based on BSTQ, we compared the 

previous research on reconstructing the survey items 

suitable for Koreans and the survey items of the brand, 

and found that they were somewhat consistent with the 

research of Choi et al. (2016). However, Kim (2020) 

focused on the ‘pigmentation vs non-pigmentation’ and 

‘wrinkle vs tight’ skin types categories, showing more 

detailed survey questions, which are thought to be more 

systematic than those of the brand. In FGI, there was an 

opinion that if skin measurement is focused on tight and 

pigment items, which clearly differ from oil and water, 

beauty care can be proposed with high satisfaction and 

high accuracy. Therefore, skin measurements on tight and 

pigmentation items are made, along with the results, 

BSTQ is also considered to be able to provide more 

specialized beauty self-care services if a specific skin 

evaluation model is presented, as it is subdivided 

according to be subdivided according to the 

characteristics of Korean's genetic, cultural, environmental, 

and eating habits. 

  Fourth, similar aspects of common questions were 

composed of mandatory questions in the preceding 

studies studied based on BSTQ and the questionnaire 

reconstructed by the self-care-related brands. In 

addition, we presented additional questionnaires by item. 

In addition, it was composed of items that could identify 

complex skin types in the skin moisturizing category, and 

in the skin sensitivity section, the ‘seasonal change’ 

question was added considering factors such as Koreas 

geographical and environmental characteristics to find out 

the sensitivity of seasonal weather changes. A survey on 

complexion related to skin pigmentation was presented to 

identify the overall color of the face. Finally, in order to 

analyze skin wrinkles more in detail, the questions about 

wrinkles and elasticity were added to encourage the 

determination and response of the skin condition and 

degree of aging. Thus, a total of 40 questions were 

presented relatively efficiently in terms of the time 

required for the survey questions. In addition, assessment 

indicators were presented, consisting of questions that do 

not overlap. Based on this, it is expected that a more 

systematic follow-up study will be carried out to further 

refine the subdivided and to have high accuracy and 

satisfaction.

  Based on the results consulted by FGI, the study 

conducted a case study of brands and a review of prior 

research results, and found that some items of BSTQ 

were classified as domestic self-care brand skin 

evaluation indexes, and that the survey contents showed 

some consistency in the items applicable to Koreans. 

Based on this, the questionnaire for matching items was 

reconstructed, and additional questions were organized to 

provide in-depth responses to items of skin 

moisturization, skin sensitivity, skin pigmentation, and 

skin wrinkles. In this study, the direction was presented 

by proposing evaluation indicators through case studies 

and FGI, but in later studies, it is suggested that the 

skin characteristics of Koreans should be analyzed 

through various methodologies, including experimental 

studies, along with the questionnaire method, to prepare 

a skin type evaluation indicator considering the 

composition of survey questions suitable for Koreans 

rather than the existing skin type evaluation indicator. 
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The direction of dermal type evaluation and measurement 

indicators is to establish a research model and a 

converged approach model that should be carried out 

prior to practical design. We hope that this will further 

boost the beauty industry related to self-care.
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