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Abstract
Background: During the COVID-19 pandemic, masks have b
transmitted by breathing. This study aimed to examine the i
facial skin.

Method: Moisture, Elasticity, Pore, Melanin, Acne, S
measured numerically with an API-100 skin anal era recordings. Numerical values were compared
following the device's algorithm calibrated acc
statistically evaluated compared to the average
Results: It was observed that Pore, Melania

to be protected against the virus
pical masks used daily on civilians'

were low. While a significant increase was observed in

women for sensitivity, the increase wa istically significant in men.

Conclusion: The negative effect . y wearing of surgical masks on the facial skin were
statistically significant. There por breaks in mask use, washing the face intermittently, using
moisturizing and purifyin roducts, and anti-wrinkle effects have been proposed to reduce the possible

defects.
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Introduction
Social protecti being investigated with the coronavirus (COVID-19) pandemic. Since the virus is
transmitt on, it is scientifically recommended to use masks and protective equipment. Studies

masks on the general population have concluded that masks are associated with a
ion and cases (1-4). Surgical masks can prevent the inhalation of large droplets. They are
infection by noticing distance. Surgical mask has also been shown to intercept other human
during coughing to filter submicron-sized airborne particles (5,6). It has been stated that the rate of
sion is significantly lower in countries with mask mandatory requirements. Furthermore, it has
orted in studies conducted in different countries that the use of masks causes significant decreases in
ality rates (7-9).
le who work, spend time and travel in closed places wear masks on their faces for a long time. Long-term
e of masks can create negative effects both in terms of hindering fresh air ventilation on the areas they cover.
In addition, the mask used to prevent the virus from being transmitted through the respiratory tract may cause
some undesirable effects on the face as it prevents the outflow of breath from the mouth and nose
simultaneously. The types and duration of masks differently affect the intact skin. The increased skin
temperature and incident adverse effects such as acne, redness or erythema, drying, itching, allergies, burning
and wounds have been reported when it was long-term covered by masks (10-13).
Although N95 masks' impact on healthcare professionals during the COVID-19 pandemic has been studied
extensively, the effect on the skin of the surgical mask has been limited widely used by civilian users for a



prolonged period. Although labor-intensive healthcare staff wear masks longer than civilians, this study was
conducted on. The data were evaluated statistically according to the measurement values by making analysis, not
based on surveys and observations.

High moisture at the mask-covered facial skin lesion due to low breathability and deficit air ventilation can lead
to dermatological disorders from accumulated sweat, dirt, and oil on the skin surface. The severity is varied by
multiple factors, resulting in acne, hyperpigmentation, irritation, etc., as signs of skin problems that only can be
investigated clinically using a specific skin analyzer. Therefore, this study aims to examine the impact of
prolonged use of surgical masks in the Istanbul metropolitan city civilians who live and spend a lot of time
indoors. The obtained results are expected to deliver the statement and beneficial information for hygienic and
preventive practices and suitable skincare and cosmetic products of choice.

Material Method

API-100 skin analyzer is used in the scientific evaluation of Moisture, Elasticity, Pore, Melanin, Acne, Wri

and Sensitivity parameters on the skin according to categories of age, gender and race. According to theyde
algorithm, the parameters can be measured with numerical values and compared with the average g
in same categories. By measuring from the same point on face, it is ensured that the comparison. isite
optimized (14-16).

The technical specifications of the API100 device are given below.

Image Sensor 1/4 inch Color CMOS UXGA (2 Mega Pixel)

Pixel Effective Pixel : 1,624 x 1,212 Pixel

Image Capture size WI-FI Video Streaming VGA (640x480) | 2M (1,600x1,200)
Image Frame Rate VGA (640x480) - 30Frame Max 2M (1,600x1,200) - 15Frame
LED Dip LED X8 & UV - Chip LED X8 (NICHIA / Japan) Dip LED
(NICHIA / Japan)

In the evaluation of the elasticity parameter; The skin is categorized b,
of the skin structure and the width of the pores are evaluated. In the g
scored depending on the image and compared with the average age

al, high levels. The looseness
¢ and elastic parameters are

shown as dots and compared with a
good skin image of the same age, gender and race. In,the evz elanin, an interpretation is made
depending on the width and tone of the black spot sp ation, sebum density and brightness are
determined. Acne areas are scored and shown by col ssments are scored according to their
deepness and intensity. Wrinkle-detected places . In the sensitivity assessment, the thickness of
the skin layer and physical resistance are interp ration is intense, the sensitivity parameter is
scored low.
years old were included from the domestic and
foreign students studying and working sity. Ratio of Turkish volunteers to foreign attendees was
8.2. Distribution of ages, gender a ( as demonstrated in Figure 1: the percentages of male and

cosmetics or dermocosmetic he“application site throughout the study. Subjects were informed about
ation of Helsinki. People with chronic diseases, used drugs, COVID-19
faces were excluded from the study. The skin measurements were taken
PI-100 skin analyzer. Points are shown in Figure 2. Then, data comparison
rithm of the skin analyzer device. This study was accepted by Istinye

ach'individual's difference scores (A) calculated for hydration, elasticity, pore, melanin,
sitivity measurements were taken into account. For each category, the difference score of
alculated by subtracting the measurement score of each subject from the average score:

parison with Normal Value
epending on the distribution of the data, it was investigated whether the mean (arithmetic mean / median) of
the difference scores (A) of the subjects (n=83) was different from zero. The evaluation was made with the one-
sample t-test (arithmetic mean) in the data suitable for the normal distribution and with the Wilcoxon signed rank
test (median) for non-normal distributed data.
Comparison by Gender



Depending on the distribution of the data, two-sample t-test (arithmetic mean) was used for data with normal
distributions and Wilcoxon rank sum test (median) was used for non-normal distributions—the comparison of
the mean (arithmetic mean/median) difference scores of female (n=64) and male (n=19).

In case of statistical difference according to gender, separate evaluations were made for the male and female
groups when the subtraction scores differed from zero. While comparing the means (arithmetic mean / median)
in these evaluations, one-sample t-test (arithmetic mean) was used for data that were suitable for normal
distribution and the Wilcoxon signed rank test (median) was used for non-normal distributions.

Results

Descriptive statistics (n, mean, standard deviation, median, 25th and 75th percentiles) for the difference scores
(A) of elasticity, pore, melanin, acne, wrinkle, and sensitivity measurements were demonstrated depending o
gender grouping (Table 1). The data distribution differed among the studied categories: the pore(A) and
wrinkle(A) scores showed normal distribution (p>0.05), and arithmetic mean values were taken into accoun
the evaluations; in contrast, the other scores were not normally distributed (p<0.05), the median (medié
were taken into account in the evaluations.

In the skin analyzes performed on 83 volunteers, the images of the two volunteers with the hig
scores of the device were compared. In addition to the statistical difference, visual differenc
recorded. The highest and lowest humidity comparison profiles determined by age and gen unteers
were demonstrated (Fig.3). The highest and lowest scored elasticity profile were indicated raph (Fig4).

gh moisture and
sebum balance were compared (Fig.7). Wrinkle assessment is important {o healthy appearance
of the skin. Young and healthy skin should have a low wrinkle score. i
compared (Fig.8). In the sensitivity assessment, the thickness of the s
indicates high physical resistance. Low and high score skin image
ant'changes —an increation of the
pore, melanin, and wrinkle but a reduction of moist ffacial skin. The arithmetic mean values
of the pore(A), melanin(A), acne(A), and wrinkle(A)
statistically increased and differed from zero (p<0.05
scores were -40.0 and -44.0, respectively, which i
contrast, the median sensitivity(A) of -8.0 indic
(Table 1).
Gender Comparison: The impact of suxgi
different for sensitivity, acne and wrinkle long
in both male (with zero-different eso
of 31.5 and 17 35, respectlvely)

an values of moisture(A) and elasticity(A)
ased and differed from zero (p<0.05). In
1th no statistically different from zero (p>0.05)

een male and female groups was significantly
gical mask wearing induced acne and wrinkle developing
) and 33.05 respectively) and female facial skin (with A scores

The arithmetic mean / me (A) m01sture (A), elasticity (A) and melanin (A) did not significantly
differ between the groups ale (p>0.05). The arithmetic mean / median of pore (A), moisture (A),
elasticity (A), and mg re 9.68, 6.12, - 40.0 - 40.0 for male; - 44.0, - 44.0, 65.0, and 67.0 for female,
respectively (Tab

The statistically s ference between the arithmetic mean / median of sensitivity(A), acne(A) and

vas performed separately for male and female. The arithmetic mean / median increase in
and acne (A) and wrinkle (A) in female were -9.0, 31.5, and 17.35, respectively, compared to the

ty (A) was found to be 0.00, and it was not significantly different from zero (p>0.05); the median for
(A) and mean for wrinkle(A) were 61.0 and 33.05, respectively, and both are significantly different from
(p<0.05) (Tablel).

Iscussion
The overall results indicated the impact of prolonged surgical mask usage could cause superficial maceration and
damage the skin barrier. The influence of surgical masks on long-term use in 83 volunteers during the COVID-
19 pandemic was significantly demonstrated. The adverse effects were detected as the significant incretion of
skin pore numbers and acne formation, which was presumed to anticipate by skin cell damage associated with
limited air ventilation during surgical-mask wearing, followed by oil and bacteria deposit. Thus, the enlargement
of skin pores and the formation of pimples, acne, and blackheads have been developed. Furthermore, the



increased melanin pigment represented skin-darkening induction. In addition, the relationship between
parameters of decreation in skin elasticity and higher wrinkles was also suggested. Interestingly, a more
significant influence on males than females was found.

The obtained results have suggested the undesirable effects of prolonged mask usage, which could lead to more
severe dermatological and cosmetic problems depending on wearing duration and personal hygiene factors.
Furthermore, the significant incretion of skin pore numbers, melanin pigment, and acne formation has suggested
the disorder of dermal physiology throughout the dermis and epidermis layers. In addition, melanin pigment
incretion has indicated the potential for skin blemish (17). Therefore, preventive practice is crucial, including
periodic unmask in open environments between prolonged usage, cleansing facial skin, and applying skin barrier
creams to prevent skin deterioration. In addition, suitable choices of skincare and cosmetic products are also
important: facial skin washing every morning and night with an oil-free, fragrance-free cleanser and treatm

with non-comedogenic facial moisturizers or gels one hour before being on masks are recommended (18).
Conversely, skincare and cosmetic products with high contents of oils and pigments should be avoid \Y
skin spore formation and obstruction worsening.

Acknowledgement:

We would like to thank Nacar Group for its support for the supply of API100 skin analyzer.

Funding Statement

This study was carried out in the Pharmaceutical Technology Laboratory of the Facult
University.

Conflicts of interest: Authors have no conflicts to declare

harmacy at Istinye

References

1) D. K. Chu et al., Physical distancing, face masks, and eye prg -to-person
transmission of SARS-CoV-2 and COVID-19: A systematic review and lysis. Lancet 395, P1973—
P1987 (2020).

2) C. R. Maclntyre, A. A. Chughtai, A rapid systematig cacy of face masks and

respirators against coronaviruses and other respirato ses for the community, healthcare
workers and sick patients. Int. J. Nurs. Stud. 1, 1036
3) M. GUPTA, K. Gupta, S. Gupta, The use of
transmission of Covid 19 infection: A systematic
2020)
4) Mitze, T., Kosfeld, R., Rode, J., & Wi
in Germany. Proceedmgs of the Nationa
5) Migliori, G. B., Nardell, E.,

Reducing tuberculosis transmissio : a

general population to prevent
:/[doi.org/10.1101/2020.05.01.20087064 (6 May

). Face masks considerably reduce COVID-19 cases
ces, 117(51), 32293-32301.

mbrosio, L., Centis, R., Tadolini, M., Dara, M. (2019).
cument from the World Health Organlzatlon Regional Office

6) Leung, N. H., Chu,
Respiratory virus sheddin
7) Lyu, W., & Weh
Natural Experiment OfiState

: gov ]
Y , Leung, C. H., Wu, W K., Yip, B. H. Wong,M C., &Hu1 D. S (2020)
mte

., Chan, K. H., McDevitt, J. J., Hau, B. J., Cowling, B. J. (2020).
breath and efﬁcacy of face masks. Nature medicine, 26(5) 676-680.

cmic due to SARS-CoV-2. Journal of Infection, 81(1), 107-114.
, Song Z, Miao X, et al. Skin damage among health care workers managing coronavirus disease-

ured in a Dermatology staff clinic in the United Kingdom [published online June 14, 2020]. J Eur Acad

atol Venereol JEADV. doi: 10.1111/jdv.16754

) Techasatian L, Lebsing S, Uppala R, Thaowandee W, Chaiyarit J, Supakunpinyo C, Panombualert S,

Mairiang D, Saengnipanthkul S, Wichajarn K, Kiatchoosakun P, Kosalaraksa P. The Effects of the Face Mask on
the Skin Underneath: A Prospective Survey During the COVID-19 Pandemic. J Prim Care Community Health.
2020. doi: 10.1177/2150132720966167
13) Thatiparthi, A., Liu, J., Martin, A., & Wu, J. J. (2021). Adverse Effects of COVID-19 and Face Masks:
A Systematic Review. The Journal of clinical and aesthetic dermatology, 14(9 Suppl 1), S39-S45.



14)

Jablonska, Iwona; Mielicki, Wojciceh;. (Ocak 18, 2019). Analysis of the Effect of Serum Estradiol

Concentration on Facial Skin Moisture, Pore Width, Discoloration and Smoothness in 16- to 50-Year-Old
Women at the 5th and 25th Days of the Menstrual Cycle. Skin Pharmacology and Physiology, 7.
5) Sikora E, Michorczyk P, Olszanska M, Ogonowski J. Supercritical CO2 extract from strawberry seeds
as a valuable component of mild cleansing compositions. Int J Cosmet Sci. 2015 Dec;37(6):574-8. doi:

1

10.1111/ics.12234.

16) Cynthia, G., Fachrial, E., & Ehrich Lister, I. N. (2022). The Biorevitalization Effect of Serum

Containing Rose Apple Leaf Extract on the Parameters of Premature Skin Aging. British Journal of Healthcare
and Medical Research, 9(3), 228-248. https://doi.org/10.14738/jbemi.93.12570

17)

Foo C, Anthony TJ Goon, Yung-Hian Leow, Chee-Leok Goh (2006) Adverse skin reactions to pers

protective equipment against severe acute respiratory syndrome- a descriptive study in Singapore. Contact
Dermatitis 55: 291-294.

1

8) Desai, S. R., Kovarik, C., Brod, B., James, W., Fitzgerald, M. E., Preston, A., & Hruza, G. ]
COVID-19 and personal protective equipment: treatment and prevention of skin conditions related
occupational use of personal protective equipment. Journal of the American Academy of Dermatol

675-677.

Table 1: Descriptive statistics for difference scores (A) for elasticit melanin, acne,
wrinkle and sensitivity measurements
Parameters Numbers | Arithmetic | Standard Median 75th
Mean Deviatig tile | percentile
(n)
Pore (A) Male 19 9.68 1 'b 1.0 19.0
PR I
Female | 64 6.12 @7 7.5 2.0 15.5
Total 83 24 7.0 1.0 16.0
Male 19 48 0.0 -7.0 52.0
Sensitivity(A) | Female 64 17.62 -9.0 -9.0 1.5
Total 83 23.13 -8.0 -9.0 3.0
Male 53 2.874 -40.0 -40.0 -40.0
Moisture(A) Female 5.799 -40.0 -40.0 -35.0
Total -38.36 5.297 -40.0 -40.0 -35.0
Elasticity(A) VIal 42.16 5.580 -44.0 -44.0 -44.0
% 64 -40.30 8.337 -44.0 -44.0 -35.0
i otal 83 -40.72 7.801 -44.0 -44.0 -38.0
(A W Male 19 60.15 17.57 65.0 54.0 72.0
Female 64 59.37 18.15 67.0 50.0 72.0
Total 83 59.55 17.92 66.0 50.0 72.0
; ne (A) Male 19 52.57 25.46 61.0 43.0 73.0
Female 64 27.15 34.44 31.5 -4.5 58.0
Total 83 32.97 34.19 43.0 2.0 61.0
Male 19 33.05 23.69 29.0 23.0 41.0




Female 64 17.35 18.21 19.0 2.0 35.0
Total 83 20.95 20.54 23.0 2.0 38.0
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Figure 3 The best and the worst scored hydration anal,
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Figure 4 The best and the worst scored elastici;
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