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ABSTRACT

Background: Sensitive skin is an uncomfortable sensation on the skin that arises due to a response to
stimuli that normally do not cause discomfort. Women more commonly experience it than men. Recent
evidence indicates that cosmetic use is the predominant triggering factor compared to other factors,
particularly in women, due to the extensive and varied use of products.
Objective: This study examined the relationship between the number of cosmetic products used daily and
weekly and the incidence of sensitive skin among young adult females.
Methods: This cross-sectional study employed a stratified random sampling method. The study population
involved young female adults who agreed to participate after completing the informed consent form. The
exclusion criteria were facial inflammation and use of oral or topical medication containing corticosteroids.
The cosmetic usage pattern was assessed through a questionnaire. Skin sensitivity assessment was
conducted by utilizing the lactic acid stinging test (LAST), where 10% aqueous lactic acid solution was
topically applied to the right nasolabial fold region. The mann-whitney test was employed to analyze the
relationship between the number of cosmetic products used daily and weekly and the occurrence of
sensitive skin.
Results: Out of 136 subjects, 23.5% have sensitive skin based on the LAST. The most prevalent products
used by the majority of respondents are facial wash, sunscreen, and moisturizer, with a percentage of
>70%. No significant relationship is found between the number of products used daily and weekly and
sensitive skin (p > 0.05).
Conclusion: No significant differences regarding the number of products used among sensitive and non-
sensitive skin groups. Therefore, future studies are needed to explore the ingredients in cosmetic products
and their volume of usage, as well as to conduct prospective studies assessing the impact of cosmetic usage
patterns on the occurrence of sensitive skin.
@ L]
INTRODUCTION

Cosmetics are personal care products applied directly to the skin to decorate, protect, and
improve appearance.! Young women tend to use several cosmetic products more frequently than
men. These products are most commonly applied to the face rather than other anatomical areas.23
Studies conducted in multiple countries revealed that most cosmetics users are young adults and
females.*-¢ The frequency, duration, and prevalence of cosmetic usage form a pattern that varies
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among individuals. This has been studied in various countries such as Saudi Arabia, Korea, Sri
Lanka, China, the Netherlands, and Indonesia.’-12

Cosmetic industries in Indonesia are currently experiencing rapid development, which
marks this country as the fastest-expanding cosmetic market in Asia. Increasing population,
health and well-being awareness, along with growing disposable income have contributed to the
cosmetic industry's rise.13 In Indonesia, the number of cosmetic companies has expanded to 23%
in 3 years, and more than 700 cosmetic firms are operating in this country.1314 This demonstrates
that the cosmetic industry can easily thrive in Indonesia.

According to the literature, the pattern of cosmetic use is a risk factor for developing acne
vulgaris, dermatitis, and sensitive skin.111516 Sensitive skin is characterized by an uncomfortable
sensation, such as stinging, burning, pain, pruritus, and tingling that arises in response to stimuli
that typically normal skin does not feel these sensations.!” Globally, the prevalence of sensitive
skin varies between 41% and 68%.18 Several factors can trigger sensitive skin, such as
temperature, environment, psychological factors, and cosmetics.!® Women tend to use various
types of cosmetic products more frequently than men, making their skin more prone to sensitive
skin. A meta-analysis shows that excessive use of cosmetics increases the likelihood of
experiencing sensitive skin symptoms.218

The patterns of cosmetic use correlate with the occurrence of sensitive skin. Thus far, there
are only two studies that have examined this topic. These studies found that people who wear
cosmetics more frequently experience sensitive skin symptoms . Both studies used
questionnaires to diagnose sensitive skin, and both were conducted outside the Southeast Asian
Region.316 Within Indonesia specifically, no research has yet been published exploring this
relationship. Therefore, this study aims to examine the relationship between cosmetic use and
sensitive skin in the Indonesian context.

METHODS
Study design

This cross-sectional study was conducted in the Faculty of Medicine, University of Mataram,
from May to June 2023.

Ethics statement

The Medical Ethics Committee, Faculty of Medicine, University of Mataram, granted ethical
approval for the study (341/UN18.F8/ETIK/2023). Participants were informed about the study's
aims, procedures, potential risks, and benefits before signing an informed consent form.

Study population

The participants were female medical students in their first to fourth year of academic
study who were considered as female young adults. At the time of the study, they were free of any
symptoms of facial inflammation due to acne vulgaris, rosacea, atopic dermatitis, psoriasis, or
skin infections.2 Those inflammatory conditions, along with other facial skin diseases, were
confirmed by a dermatologist. Futhermore, participants taking or using systemic corticosteroids,
topical corticosteroids, and systemic or topical antihistamines for 1 week, were excluded. This is
based on a study that demonstrated corticosteroid therapy significantly inhibits skin prick test
responses for up to 3 days. Consequently, our study utilized a 1-week interval as sufficient time
to avoid any interference from the corticosteroid therapy.2!

The sampling method used was stratified random sampling. The minimum sample size was
calculated using the sample size formula to compare two means. Type I and type Il errors were
set at 5% and 10%, respectively, with an effect size of 4. The combined standard deviation was
derived from the standard deviations of the number of cosmetic products used daily by
participants with and without sensitive skin, based on a study conducted by Brenaut et al.3 The
minimum sample size required for this study was 88.
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Instrument development

Cosmetic usage patterns data were collected through an online questionnaire administered
in Bahasa Indonesia, developed based on a literature review. Literature search was conducted in
Pubmed and Google Scholar to select relevant articles identifying frequently used cosmetic
products among young female adults. The search term used was “cosmetic usage pattern”.
Research in Indonesia indicates that the majority of respondents primarily use moisturizers,
sunscreens, loose powders, and facial cleansers.® In contrast, studies from Saudi Arabia highlight
lipstick, makeup removers, and eyebrow pencils as the most frequently used items.10
Consequently, these findings provided the rationale for the selection of the cosmetic product
examples in this study. The questionnaire encompassed demographic information and cosmetic
usage patterns (types, frequency, and duration of use) for 20 cosmetic products commonly
studied in the literature.”.9.10

The prevalence of use was determined by the percentage of users who reported using a
particular type of product by answering “yes” or “no “questions. Among these 20 products, the
questionnaire inquired about the daily usage of 14 products and weekly usage of six products.
Participants were asked about their cosmetic usage , including product type, daily frequency of
application, and total duration of use. Specific items were included to differentiate between
regular daily users and those with intermittent usage patterns over the last six months.

Additionally, the questionnaire inquired about menstrual status (whether participants
were currently in or 7 days before the expected period start) and whether they considered the
“sensitive skin” label when purchasing cosmetic products.

Instrument validity

Before its use, the questionnaire was evaluated for content validity. This assessment
involved a panel of 10 experts, including faculty members with backgrounds in medical,
biomedical, and instrument development expertise. The experts rated the relevance and clarity of
each item using a 4-point ordinal scale from 1 to 4, with 1 indicating the content was irrelevant,
while 4 indicated the content was very relevant. Experts were also invited to provide comments
or suggest revisions to the questionnaire. The mean item content validity index (I-CVI), the scale
content validity index average (S-CVI/Ave), and the scale content validity index universal
agreement (S-CVI/UA) were evaluated to assess the content validity.22

In the final version of the questionnaire, I-CVI, S-CVI/Ave, and S-CVI/UA received a score of
1 for relevance. For clarity, the I-CVI was 0.98, the S-CVI/Ave was 0.98, and the S-CVI/UA was 0.83.
Considering the cutoff for CVI is at least 0.78, it can be concluded that this questionnaire has
demonstrated good content validity.22

A lactic acid stinging test (LAST) was performed to determine if the participant had
sensitive skin. This test involved applying a 10% lactic acid solution to the right nasolabial fold
and a normal saline solution to the left nasolabial fold, each with a different brush.2? Participants
were then asked to rate the reactions on both folds using a scale from 0 to 3 at two time points:
2.5 and 5 minutes after the application. A scale of 0 means no symptoms of sensitive skin; 1 means
slight symptoms of sensitive skin; 2 means moderately felt symptoms of sensitive skin; and 3
means strongly felt symptoms of sensitive skin. Reactions such as stinging, burning, and redness
were also observed in the right nasolabial area.20.23

Data collection

The data were obtained from May to June 2023. The participants were instructed not to use
any cosmetics (make-up or skin care products) on their face, including facial wash, for 12 hours
before data collection activities. The use of skincare products can affect transepidermal water
loss (TEWL), which relates to skin condition. Ingredients such as detergents may damage the skin
barrier, while emollients occlude skin layers, thereby reducing TEWL. Therefore, to minimize the
cosmetics’ impact on respondents’ skin condition, a 12-hour interval is required.2¢ Participants
first completed the questionnaire before undergoing the LAST. Participants who developed
erythema, pruritus, or stinging symptoms after application of the lactic acid were categorized as
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having sensitive skin. In such cases, the test was discontinued immediately. Participants were
instructed to rinse the affected area with running water to alleviate discomfort and then
immediately referred to see a dermatologist for further treatment. However, so far, some
respondents experienced redness and stinging sensations, but these symptoms disappeared
within one hour, and none required treatment from a dermatologist.

Statistical analysis

The data were analyzed using the IBM SPSS version 25 (IBM Corp., Armonk, NY, USA). A
univariate statistical test was conducted, and the results were expressed as mean, median,
maximum, minimum, and standard deviation for the number of cosmetic products used, the
frequency, and the duration of use. The relationship between the number of cosmetic products
used daily and sensitive skin was analyzed using a Mann-Whitney Test.

RESULTS

A total of 136 young adult females agreed to participate in the study. Thirty-two of the
participants (23.5%) had sensitive skin, based on the LAST. There was no significant difference
in menstrual status between those who had sensitive skin and those who had non-sensitive skin.
However, this study found a significant difference in participants’ age and the occurrence of
sensitive skin. The sensitive skin group was more likely to consider purchasing cosmetics labeled
“for sensitive skin” compared to the non-sensitive group. Participants’ characteristics are
presented in Table 1.

Table 1. Research Participants Characteristics

Skin Condition

Characteristic Unit NSS SS p-value
Age (years) Median (Min-Max) 20 (18-23) 19 (17-21) 0.000
C tly in th

drrenty 1n e Yes 38 (36.5) 13 (40.6)

menstruation period
or 7 days before the

0.676
i’;p;:;eodf dateofthe 66 (63.5) 19 (59.4)
menstruation n (%)
. i Always 4(3.8) 4 (12.5)
fig:;‘s‘%e‘;‘ﬁ‘fnthe claim  ggen 12 (11.5) 11 (34.4)
purchasing products  Sometimes 24 (23.1) 10 (31.3) 0.000019
n(%) Rarely 32(30.8) 5(15.6)
Never 32 (30.8) 2(6.3)
Total 104 (76.5) 32 (23.5)

NSS: non-sensitive skin; SS: sensitive skin

Figure 1 displays the frequency and percentage of participants who use various cosmetic
products daily, weekly, or not at all. Among the fourteen daily-used cosmetic products, facial wash
was the most frequently used, with 95% of participants incorporating it into their routine,
followed by sunscreen (88%) and lipstick (79%). For the six products used weekly, micellar water
stands out as the most commonly used, with 70% of participants including it in their routine.

Figures 2 and 3 illustrate the frequency of cosmetic product usage among participants with
non-sensitive and sensitive skin, respectively. The majority of both groups did not use night
creams. Besides, toner products were used more by the majority of the non-sensitive skin group
(63%) than to the other group (43%).
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Figure 1. Usage pattern of cosmetic products among participants.
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Figure 2. Usage pattern of cosmetic products among participants with non-sensitive skin.
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Figure 3. Usage pattern of cosmetic products among participants with sensitive skin. (*) weekly products

Table 2 provides data comparing daily and weekly cosmetic product usage frequency
among individuals in non-sensitive and sensitive skin groups. The highest mean frequency is
lipstick, with an average usage of 2.19 per day. Sunscreen and all facial skincare products exhibit
non-significant frequency differences between the two groups. Regarding weekly products,
micellar water shows the highest usage frequency across both groups, while cleansing balm and
cleansing milk were the least used products among the respondents. This table’s data was
calculated by summing up the total frequency of usage (daily or weekly) and dividing it by the
number of respondents (in non-sensitive or sensitive skin groups).

Comparisons of the number of cosmetic products used by the non-sensitive skin and
sensitive skin groups are presented in Table 3. Both groups had a median of seven products used
daily and one product being used weekly. The Mann-Whitney test was employed to compare the
medians between the two groups due to the non-normal distribution of the data, and no
significant differences were found.

Table 2. Comparison of daily and weekly cosmetic product usage frequency
Frequency of cosmetic usage (Mean+SD)

Characteristic NSS (N=104) SS (N=32)
Decorative cosmetic

Foundation 0.11+£0.309 0.25+0.508
Face Powder 0.78+0.775 1.06+0.982
Concealer 0.13+£0.360 0.53+0.842
Mascara 0.14+0.404 0.50+0.718
Eyebrow 0.17+0.428 0.47+£0.842
Lipstick 1.38+0.958 2.19+1.512
Blush on* 0.43+1.121 0.69+1.424
Eyeshadow™ 0.19+£0.801 0.34+1.125
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Characteristic

Frequency of cosmetic usage (Mean+SD)

NSS (N=104) SS (N=32)

Cleanser
Facial Wash 2.09%0.655 2.09+0.777
Chemical exfoliator* 0.43%+0.773 0.41+0.798
Cleansing balm* 0.18+0.810 0.34+1.335
Micellar water* 4.31+4.201 3.66+5.283
Cleansing milk* 0.16+0.739 0.53+1.934
Sunscreen 1.63+0.815 1.47+0.983

Skin care
Lip gloss 0.26%0.683 0.59+1.188
Lip balm 1.35+£1.156 1.91+1.673
Toner 1.12+0.948 0.84+1.051
Face serum 0.94+0.879 0.66+£0.937
Night cream 0.24+0.429 0.19+0.397
Moisturizer 1.22+0.892 1.34+1.066

(*) weekly products

Table 3. Comparison of the number of routinely used cosmetic products

Number of Number of
products/day/person* products/week/person**

NSS SS NSS SS
Min 0 0 0 0
Max 12 13 5 5
Mean 6.73 7.13 1.36 1.41
SD 2.505 3.377 1.033 1.388
Median 7.00 7.00 1.00 1.00
N 104 32 104 32
p-value 0.582# 0.734#

*14 daily used products; **6 weekly used products; NSS: non-sensitive skin;
SS: sensitive skin; #mann-whitney test

DISCUSSION

The LAST results finds that 32 participants (23.5%) have sensitive skin. No significant
difference exists in the number of cosmetic products routinely used daily between non-sensitive
and sensitive skin groups (p=0.582). A similar finding was reported in a study by Brenaut et al. in
France, suggesting that the mere number of products used may not be the primary determinant
for the occurrence of sensitive skin.3

Although our findings shows no significant relationship between cosmetics usage and
sensitive skin, this does not necessarily refute the theoretical basis that cosmetics can trigger
sensitive skin.1819 This idea is consistent with meta-analyses that have specifically identified
cosmetics as a triggering factor for sensitive skin.18 The absence of a significant relationship in
our study might be explained by other factors. A recent study conducted in France by Brenaut et
al. finds that having sensitive skin actually influences cosmetic usage patterns among
respondents. The results states that nearly half (48%) of participants with sensitive skin reported
deliberately reducing the number of products they use due to their skin condition. However, the
quantitative analysis reveals no significant difference in the number of products being used. The
study from Brenaut et al. suggests that participants were more likely to start using most of their
cosmetic products before their skin became sensitive.3

In this study, respondents with sensitive skin tend to answer “often” and “always” when
purchasing cosmetics labeled “for sensitive skin” compared to the non-sensitive skin group, with
percentages of 46.9% and 15.3%, respectively. This aligns with the findings which shows that
women with sensitive skin are also more likely to purchase cosmetics recommended for sensitive
skin.3 This also possibly explains the non-significant relationship between the number of
cosmetic products used and the incidence of sensitive skin, as respondents with sensitive skin
used approximately the same average number of products as those with non-sensitive skin. In
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our study, we only assessed the quantity of products used by both groups without evaluating
whether the products were specifically formulated for sensitive skin.

A study reported that the sensitive skin group used a higher amount of moisturizer than
the non-sensitive skin group. On the other hand, our study found that the mean frequency of
moisturizer use was higher in the sensitive skin group compared to the other group (Table 2).
Moisturizer is an effective cosmetic product for improving sensitive skin conditions as it repairs
the skin barrier, increases skin hydration by reducing trans epidermal water loss (TEWL), and
restores the lipid barrier that maintains proper water distribution. For sensitive skin specifically,
moisturizers containing natural oils with high linoleic acid and natural or synthetic ceramides
provide optimal benefits through their anti-inflammatory, antipruritic, and barrier-enhancing
properties.2>

Among the 20 cosmetic products surveyed, facial wash is the most commonly used, which
aligns with the study in Yogyakarta, Indonesia, by Lestari and Widayati in 2022.26 Sunscreen is
the second most commonly used product, with a usage rate of over 70%. A similar result is found
among respondents from a public high school in Selong with a percentage of 71%.27 This indicates
that the majority of participants in this study already practice basic skin care routine.

So far, studies on sensitive skin have been conducted in several countries.228 According to
a meta-analysis by Chen, Dai, and Li, the prevalence of sensitive skin in Asia is 31% and is
experienced primarily on the face.2 Our study shows that 23.5% of our participants identified as
having sensitive skin, which aligns with a study conducted in China, which found that 23% of
respondents have sensitive skin.2 However, this contrasts with the study by Xiao et al, which
found a higher prevalence of sensitive skin among the 18-30 age group, with a percentage of
64.1% to 65.8%.16

In addition to cosmetic use, the menstrual period has also been reported as a trigger for
sensitive skin.l” As skin sensitivity can also be triggered by hormonal changes during pre-
menstruation, participants were questioned about their menstrual phase. In this study, no
significant difference is found between the menstrual cycle and the occurrence of sensitive skin.
A similar result was also found in other studies, which stated that there was no significant
relationship between the prevalence of sensitive skin occurrence and the menstrual cycle
(premenstrual, menstrual, and post-ovulatory phase) that included East Asian population groups
as part of the subjects.30

This study has advanced current knowledge on the link between cosmetic use and sensitive
skin in the Indonesian young adult female population. However, there are several limitations to
this study. First, since it only involved Indonesian female young adult participants, the results
cannot be generalized to the entire young adult population. Secondly, it is a cross-sectional design
study, so it cannot explain the causal relationship between cosmetic usage patterns and the
occurrence of sensitive skin. Third, this study did not analyze the ingredients and the volume used
for each cosmetic product by the respondents. Lastly, this research did not study respondents’
atopic history, which could be a predisposing factor for sensitive skin. People with atopic
dermatitis are vulnerable for cosmetic that acts as allergen which can cause skin reactions, such
as a sensitive skin condition.3! Therefore, it warrants further studies. A more extensive and
diverse population is needed to allow analysis for variation of population characteristics and
cosmetic usage patterns. A prospective cohort study could be conducted to assess the influence
of cosmetic products based on the number of products used in a specific period of time, their
ingredients, the amount of volume used, environmental effects on the skin, and across more
diverse age groups. While this study’s findings are primarily applicable to female adolescents and
young adults, they offer a foundation for future investigations into the effects of cosmetic
products on sensitive skin across different demographics.

CONCLUSION

In conclusion, this study has added insights into the relationship between cosmetics usage
and the incidence of sensitive skin, using the LAST as a diagnostic test. Although we found no
significant differences between non-sensitive and sensitive skin groups regarding the number of
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cosmetic products used, this does not undermine the potential impact of cosmetics on sensitive
skin. It is supposed that individual skin conditions may influence cosmetic usage patterns,
highlighting the need for further research.
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