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Abstract

:

(1) Background: Skin barrier function resides mostly in the stratum corneum, which consists of a protein component, the corneocyte (bricks), which provides a scaffold for the second component, the extracellular matrix, consisting of multilayers of lipids (mortar). These two components closely interact and this could be the basis for the differences in the biophysical properties of the skin between anatomical regions. So, the aim of this study was to compare skin microstructural properties between body sites. (2) Methods: A comparative study was conducted that included healthy individuals without previous skin diseases. Skin barrier function parameters and microtopography parameters (smoothness, roughness, desquamation, wrinkles, surface, volume, contrast, variance, homogeneity, anisotropy, total cell count, flaking index, skin surface hardness, brightness, deformability and friction) were measured on the forearm, cheek and palm. (3) Results: 44 participants were included in this study, with a mean age of 38.8 ± 15.0 years. Significant differences were found between body sites for 14 of the 15 parameters evaluated. Smoothness was higher on the forearm than on the cheek and palm (240.02 Sems vs. 348.16 vs. 408.19 Sems, p < 0.05). Hardness was higher on the palm than on the forearm and cheek (13.22 AU vs. 9.44 AU vs. 7.94 AU, p < 0.05). Moreover, we observed that sociodemographic characteristics such as age, sex, tobacco and/or alcohol use, influenced the parameters evaluated. (4) Conclusions: The differences in skin barrier function and microtopography between anatomical regions reflects the different structure of skin in each body part and could help to understand the influence of the sociodemographic characteristics on theses parameters. This information could be useful for comparison with pathological skin characteristics and for targeting new treatments.
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1. Introduction


The skin is the largest organ of the human body, responsible for forming a barrier between the “inside” and the “outside” of the body, preventing the invasion of pathogens and repelling chemical attacks, as well as preventing the unregulated loss of water and solutes [1]. The physical barrier is mainly located in the stratum corneum, which consists of protein-enriched cells and lipid-enriched intercellular domains [2]. Any modification in epidermal differentiation and lipid composition results in an alteration of the barrier function, a central event in various skin disorders and diseases [2].



Assessment of epidermal barrier function usually involves the measurement of several parameters [3]. Increased Trans-Epidermal Water Loss (TEWL), increased temperature and erythema [4,5] and decreased Stratum Corneum Hydration (SCH) are associated with impairments in barrier function [5]. The Surface Evaluation of Living Skin (SELS) provides reliable and valid values for skin microtopography [6,7] and comprises the fine and interwoven lines and ridges of the skin surface [8]. The cutaneous microtopography grade has been considered an objective measure of sun exposure [9], aging [8,10] and skin cancer [8,9].



Knowledge about the structure and function of human skin is of great interest for the dermatology, cosmetic and healthcare disciplines. The parameters of epidermal barrier function are altered in various inflammatory skin pathologies such as psoriasis [11] and atopic dermatitis [12]. Likewise, external damage such as the use of personal protective equipment [13] or sun exposure [14] affects these skin biophysical parameters. Also, the excipients used for topical treatments have a distinct impact on the barrier function of the skin [15]. However, there is significant variation in skin properties for different ages, genders and body regions due to the differences in the structure and morphology of the skin tissues [16]. Regional differences in TEWL, SCH, pH, erythema and melanin are well known [16,17]. However, there is little information on the normal values of certain less-widespread parameters related to skin function and structure, such as brightness, friction, smoothness, roughness, desquamation or contrast, among others [6]. Measuring these data in healthy subjects provides a baseline for the natural variability in the skin [3], which is crucial for identifying significant changes that could indicate abnormal conditions and allows for the early detection of subtle changes. Research into less-known parameters of skin barrier function in healthy subjects is essential for better understanding the normal physiology of the skin by providing valuable insights into the structure and function of the skin and how it responds to its environment [3]. In addition, measuring parameters in healthy subjects allows for the validation of methods and technologies used to ensure that measurement tools are reliable and accurate before applying them in clinical contexts.



Using non-invasive methods, it is possible to map the biophysical properties of the skin and generate normal ranges for healthy volunteers [16,18]. The main objective of the present study was to compare skin microtopography and epidermal barrier function on the forearm, cheek and palm of subjects with healthy skin. Some of the parameters measured were smoothness, roughness, desquamation, wrinkles, surface, volume, contrast, variance, homogeneity, anisotropy, total cell count, flaking index, skin surface hardness, brightness, deformability and friction.




2. Materials and Methods


2.1. Study Design


A cross-sectional study was conducted to compare skin microtopography and epidermal barrier function in different body sites of healthy volunteers between December 2022 and March 2023 in the Dermatology and Venereology Department of the Virgen de las Nieves University Hospital, Granada, Spain. Participants were adults with healthy skin and no previous inflammatory skin pathology, who signed the informed consent form.



Exclusion criteria were having a previous personal history of any inflammatory skin disease, clinical infection of the area under evaluation, receiving topical treatment that could alter barrier function (retinoids, corticoids, phototherapy, chemical peels), known or suspected incapacity to comply with the study protocol or having no signature on the informed consent form.




2.2. Skin Microtopography and Epidermal Barrier Function Parameters


Measurements were performed on the forearm, cheek and palm after staying for at least 30 min in a room with controlled ambient air temperature and humidity, which were measured with the TFA Lab Thermometer IP65 LT-101 (Wertheim, Germany; average air temperature 22 ± 1 °C; ambient air humidity 45% ± 5%).



A total of 16 parameters related to skin structural properties and epidermal barrier function were measured. Visioscan VC 20plus (Courage + Khazaka electronic GmbH, Bilbao, Spain) was employed to assess smoothness (Sesm: lower Sesm, higher smoothness), roughness (Ser: lower Ser, higher roughness), desquamation (Sesc: lower Sesc, less desquamation), wrinkles (Sew: higher Sew, more wrinkles), surface (%, elevated surface area means poor skin quality), volume (mm3, high volume indicates moisturized skin), contrast (arbitrary units (AU), low contrast indicates good skin quality), variance (AU, high variance states rough skin), homogeneity (AU, high homogeneity indicates moisturized skin), anisotropy (AU, high anisotropy means old skin) and total cell count (AU, high total cell count states young skin). Corneofix (Courage + Khazaka electronic GmbH) was used to evaluate the flaking index (%). Durometer (PCE-DDO 10) was used to measure skin surface hardness (AU).



Skin-glossymeter GL-200 (Courage + Khazaka electronic GmbH), Indentometer IDM 800 (Courage + Khazaka electronic GmbH) and Frictiometer (Courage + Khazaka electronic GmbH) connected to a Multi Probe Adapter (Courage + Khazaka electronic GmbH) were employed to measure brightness (AU), deformability (mm) and friction (AU), respectively.



All parameters were measured 10 times in each anatomical location and the average was used for statistical analysis.




2.3. Other Variables


Sociodemographic data including sex, age, weight, height, occupation, marital status, level of education, sun exposure and toxic habits were recorded in a clinical interview. The phototype was assessed by a dermatologist using Fitzpatrick grading. The frequency of body and facial moisturization and the use of sunscreen were self-reported by each participant.




2.4. Statistical Analysis


For descriptive analyses, continuous variables were expressed as mean ± standard deviation (SD) and qualitative variables as absolute and relative frequency distributions. The Shapiro–Wilk test was used to check the normality of data distributions and Levene test to check the homogeneity of variance. The Student’s t-test for paired samples was used to compare differences in parameters between body sites. The Student’s t-test for independent samples was used to compare differences in parameters between gender and age groups. Pearson’s correlation coefficient was calculated to assess the association between continuous variables and was expressed as (r, p value). Statistical significance was defined by a two-tailed p < 0.05. Statistical analyses were performed using the SPSS package (SPSS for Windows, version 24.0; SPSS Inc., Chicago, IL, USA).



Accepting an alpha risk of 0.05 and a beta risk of 0.2 in a two-sided test, 31 subjects are necessary to recognize as statistically significant a difference greater than or equal to 0.05 units. The standard deviation is assumed to be 6. A dropout rate of 5% was expected. G*Power 3.1.9.2., from Heinrich-Heine-Universität Düsseldorf, was used to calculate the sample size.




2.5. Ethics


This study was conducted in accordance with the guidelines of the Declaration of Helsinki and was approved by the Ethics Committee of Virgen de las Nieves University Hospital on 19 May 2019 (HC01/0442-N-20). The nature of the study was explained to all participants, who agreed to participate by verbal and written consent. All measurements were non-invasive and participant data were kept confidential.





3. Results


3.1. Sample Characteristics


A total of 44 healthy individuals were included in this study, comprising 65.9% women (29/44) and 34.1% men (15/44). The mean age was 38.8 ± 15.0 years old and 31.8% of participants were smokers (14/44). Detailed sociodemographic characteristics of the participants are shown in Table 1.




3.2. Skin Homeostasis and Epidermal Barrier Function Changed between Body Sites


Barrier function parameters and skin microtopography from three body sites (i) forearm, (ii) cheek and (iii) palm were compared, Table 2.



Smoothness was higher on the forearm than on the cheek and palm (240.02 Sems vs. 348.16 vs. 408.19 Sems, p < 0.05). Roughness was higher on the forearm than on the cheek (2.45 Ser vs. 3.64 Ser, p = 0.005) with no differences observed between the forearm and palm or the forearm and cheek. Desquamation was higher on the cheek and forearm than on the palm (0.70 Sesc vs. 0.09 Sesc, p = 0.002; 0.37 Sesc vs. 0.09 Sesc, p = 0.022, respectively) with no differences observed between the forearm and cheek. Wrinkles were higher on the palm than on the cheek and forearm (271.96 Sew vs. 116.32 vs. 78.61 Sew, p < 0.05). Surface area was higher on the cheek than on the forearm and palm (666.69% vs. 620.62% vs. 477.05%, p < 0.05). Volume was higher on the cheek than on the forearm and palm (106.16 mm3 vs. 90.88 mm3 vs. 83.64 mm3, p < 0.05). The contrast parameter was higher on the cheek and forearm than on the palm (1.23 AU vs. 0.67 AU, p < 0.001; 1.09 AU vs. 0.67 AU, p < 0.001), with no significant differences between the forearm and cheek. The variance was higher on the cheek and forearm than on the palm (4.60 AU vs. 2.25 AU, p < 0.001; 4.29 AU vs. 2.85 AU, p < 0.001), with no significant differences between the forearm and cheek. Homogeneity was higher on the palm than on the forearm and cheek (1.52 AU vs. 1.40 AU, p < 0.001; 1.52 AU vs. 1.38 AU, p < 0.001) with no significant differences between the forearm and cheek. The total number of cells was higher on the forearm than on the palm and cheek (120.48 AU vs. 85.07 AU vs. 66.36 AU, p < 0.001). Hardness was higher on the palm than on the forearm and cheek (13.22 AU vs. 9.44 AU vs. 7.94 AU, p < 0.05). Friction was higher on the palm than on the forearm and cheek (269.95 AU vs. 172.21 AU vs. 114.23 AU, p < 0.05). Deformability was higher on the cheek than on the forearm and palm (1.89 mm vs. 1.54 mm vs. 1.28 mm, p < 0.001). The flaking index was higher on the forearm than on the cheek and palm (31.93% vs. 26.54% vs. 11.33%, p < 0.05). No significant differences in brightness were observed between body sites. Figure 1 represents the statistically significant differences in these parameters.




3.3. Differences in Skin Microtopography and Epidermal Barrier Function in Subjects ≥38 and <38 Years


Comparison of skin microtopography and barrier function between subjects ≥38 vs. <38 years are shown in Figure 2 and Table S1. The surface area on the palm was higher in subjects ≥38 years than in those <38 years (506.21% vs. 452.76%, p = 0.035). The contrast in the palm was higher in subjects ≥38 years than in those <38 years (0.76 AU vs. 0.58 AU, p = 0.031) (Figure 2, left). The variance in the palm was higher in subjects ≥38 years than in those <38 years (3.11 AU vs. 2.63 AU, p = 0.037). Homogeneity in the palm was higher in subjects <38 years than in 38 years (1.55 AU vs. 1.5 AU, p = 0.011) (Figure 2, middle). Palm friction was higher in subjects <38 years than in those ≥38 years (392.31 AU vs. 181.88 AU, p = 0.003). Palm sheen was higher in subjects ≥38 years than in subjects <38 years (8.19 AU vs. 6.93 AU, p = 0.002). The flaking index on the forearm was higher in subjects ≥38 years than in those <38 years (34.99% vs. 29.39%, p = 0.022) whereas the flaking index on the cheek was higher in subjects <38 years than in those ≥38 years (30.27% vs. 22.05%, p = 0.015) (Figure 2, right). No differences were observed for the rest of the parameters.




3.4. Differences in Skin Microtopography and Epidermal Barrier Function between Genders


Differences in skin microtopography and barrier function between the sexes are shown in Figure 3 and Table S2. Women had greater smoothness on the forearm than men (255.88 Sesm vs. 209.31 Sesm, p = 0.022). Men showed greater roughness on the forearm than women (3.63 Ser vs. 1.84 Ser, p = 0.010) but women showed greater roughness on the palm than men (3.42 Ser vs. 2.40 Ser, p = 0.016) (Figure 3, left). Females had more desquamation on the forearm than males (0.5 Sesc vs. 0.11 Sesc, p = 0.045) (Figure 3, right). Females had higher palm brightness than males (7.93 AU vs. 6.67 AU, p = 0.003). No differences were observed for the rest of the parameters (Figure 3, middle).




3.5. Correlation between Skin Biophysical Parameters and Age


The relationship between age and epidermal barrier function parameters was assessed (Table S3). On the forearm, a positive correlation was observed between subject age and flaking index (r = 0.388; p = 0.009); this was in contrast to the cheek, where a negative correlation was found between subject age and flaking index (r = −0.305; p = 0.044). On the palm, a positive correlation was observed between subject age and surface area (r = −0.327, p = 0.030), contrast (r = 0.373, p = 0.013), variance (r = 0.321, p = 0.034) and gloss (r = 0.454, p = 0.002). In contrast, also on the palm, a negative correlation was found between age and homogeneity (r = −0.389, p = 0.009) and also friction (r = −0.520, p < 0.001). Figure 4 shows the significant correlations between barrier function parameters and age.




3.6. Influences of Toxic Habits (Tobacco and Alcohol Use) on Skin Microtopography and Epidermal Barrier Function


Differences in skin microtopography and barrier function between smokers and non-smokers, as well as between alcohol and non-alcohol users, are shown in Table S4 and Table S5, respectively. On the palm, non-smokers showed higher smoothness (405.45 Sesm vs. 414.07 Sesm, p = 0.012), lower contrast (0.62 AU vs. 0.77 AU, p = 0.047), lower variance (2.69 AU vs. 3.20 AU, p = 0.028) and greater homogeneity (1.54 AU vs. 1.50 AU, p = 0.037). On the arm, non-smokers had higher brightness (11.33 AU vs. 6.98 AU, p = 0.007) and lower flaking index (29.32% vs. 23.75%, p = 0.041). On the cheek, there were no differences in the parameters assessed between smokers and non-smokers. Regarding alcohol use, the friction and flaking index were lower on the cheek of non-alcohol users (92.48 AU vs. 135.97 AU, p = 0.002) (23.75% vs. 29.32%, p = 0.039). In addition, alcohol users showed more friction in the palm (407.65 AU vs. 185.67 AU, p < 0.001). On the forearm, there were no differences in the parameters assessed between alcohol users vs. non-alcohol users.





4. Discussion


The present study shows the differences in skin microtopography and epidermal barrier function between cheek, forearm and palm, and proposes normal values for the parameters assessed at each anatomical location. Specifically, 15 parameters related to skin microstructure and homeostasis were evaluated, including smoothness, roughness, desquamation, wrinkles, surface area, volume, contrast, variance, homogeneity, total cell count, hardness, friction, brightness, deformability and flaking index. 10 of the 15 parameters evaluated were significantly different between forearm and cheek; 13 of the 15 parameters evaluated were different between forearm and palm and 12 of the 15 parameters evaluated were different between cheek and palm. The parameters that showed statistically significant differences in all of the comparisons analyzed (forearm vs. cheek; forearm vs. palm; cheek vs. palm) were wrinkles, surface area, volume, total number of cells, hardness, friction, deformability and flaking index. The parameters that showed differences between two of the comparisons evaluated (forearm vs. palm; cheek vs. palm, or forearm vs. palm; forearm vs. cheek) were desquamation, homogeneity, variance and contrast for the first comparison, and smoothness for the second. Roughness differed in the forearm vs. cheek comparison. Brightness was the only parameter that did not differ significantly between body sites. Finally, the forearm area showed the least variability in most parameters, followed by the cheek and finally the palm.



The differences in skin biophysical parameters between the forearm, cheek and palm can be explained by regional differences in the number of cell layers of the stratum corneum that characterize each body region [19]. Similarly, it can also be explained by variations in skin composition such as the amount of lipids, natural moisturizing factors or the number of sebaceous glands [20,21,22]. Ceramides are the major lipid component (along with cholesterol, free fatty acid, and other minor components) of the intercellular spaces of stratum corneum that forms the epidermal permeability barrier [23]. Variations of ceramide molecular profiles are characteristic at different body sites, which could be the basis for the differences in both the microstructural properties and epidermal barrier function in distinct anatomical locations. Ceramides promote water retention and maintain a healthy barrier function and hydrated skin. Therefore, regional variations in the ceramide profile could explain the differences in the various biophysical parameters of the skin. On the other hand, sociodemographic characteristics including exposome factors such as lifestyle habits (smoking and alcohol use, sun exposure, moisturizers or sunscreen use) may also have contributed to these distinctions, which are higher smoothness, brightness and homogeneity in non-smokers; higher contrast, variance and flaking index in smokers; and lower friction and flaking index in non-alcohol users [24,25,26]. Because of these variations, it is especially important to be certain about these when selecting participants for in vivo assays for cosmetic attributes [27]. Similar to the parameters assessed in the present study, other studies have found differences in barrier function parameters such as corneocyte turnover [19], TEWL [4] and SCH [28] between body sites.



Skin properties vary among individuals of different age, gender, ethnicity and skin types. Previous studies found that TEWL is higher for men, which is likely explained by them spending more time outdoors and their skin is more damaged [29]. However, measurements have shown no clear and statistically significant difference between the elastic properties, SCH, sebum or pH of the skin in females versus males at the same anatomical sites [29,30,31,32]. In our study, by comparing the different biophysical parameters of skin barrier function between sexes, significant differences were observed in parameters such as desquamation, smoothness and roughness of the forearm, as well as in roughness and brightness of the palm, which are probably either due to factors of the subjects’ exposome [25,33,34] or to sex hormones [22,29]. On the other hand, when comparing the skin barrier function parameters between ages, significant differences were observed in a greater number of parameters than in the comparison of the sexes. These parameters were surface area, contrast, variance, homogeneity, friction and brightness in the palm and flaking index on the forearm and cheek. Specifically, a positive correlation was observed between the flaking index on the forearm and cheek with age. In line with our results, barrier function as assessed by TEWL was found to increase with age [12]. This is consistent with the fact that the composition and architecture of the stratum corneum changes with aging, resulting in dry, less elastic and more pruritic skin, with a slower recovery from irritation and a greater predisposition to inflammation and infections [35]. Corneocyte desquamation, which is regulated by proteases, can be related to a thinner stratum corneum and enhanced permeability; thus, corneocyte size and organization is closely related to the skin barrier function. We also observed a positive correlation between surface area, contrast and variance with age, which is consistent with previous studies which found that the surface area should decrease after successful treatment [36]. On the other hand, we observed a negative correlation between palm homogeneity and age. Homogeneity indicates the uniformity of the image and a moisturized skin should show a higher homogeneity value than dry skin [6], just as an aged skin will be drier and less homogeneous.



These results suggest that skin differs more by age than by sex. This is supported by the fact that as we age, the skin structure changes with thinning of the epidermis and dermis, increased TEWL, fragmentation of collagen and elastin and decreased skin barrier immunity [37,38,39]. The loss of thickness can be caused by decreased cell proliferation and by significant changes that occur with age to dermal components. The extracellular matrix constituents (collagens, elastin, glycosaminoglycans, among others) are significantly reduced with intrinsic skin aging [40,41]. Moreover, oxidative stress contributes to intrinsic skin aging, not only by the increase in reactive oxygen species (ROS) generation (by mitochondrial leakage, inflammation, etc.), but also by age-related decreases in cellular repair capacity [40]. Therefore, aging results in an increased incidence of cancer and skin infections [39]. Variations in the biophysical properties of the skin may be involved in individual susceptibility to skin diseases [39]. In addition, in the present study it was observed that toxic habits affected the structural properties of the skin, including an alteration in smoothness, contrast, variance, homogeneity, brightness and flaking index in the skin of smokers and in the flaking index and friction in the skin of alcohol users. These results support the development and reliability of studies to determine the anti-aging capacity of different compounds with equipment similar to that used in the present work [42,43,44]. These future studies should be conducted while controlling for sex, age and toxic habits, to avoid biases related to the correlations defined in the present study.



This study was subject to the following limitations: (1) Its cross-sectional design. (2) The variability of skin homeostasis parameters is reliant on external conditions; however, to maximize outcome accuracy, all participants were measured in the same room with stable temperature and humidity. (3) Other body sites such as the skin of the back, abdomen or leg remain to be assessed. It would be interesting to conduct further studies to determine the normal values of microtopography and skin barrier function in the above-mentioned body sites. The main strength of our study is the novelty of the objective assessment of skin microtopography by processing and evaluating the images with the evaluation method SELS of the visioscan VC 20 plus software, inter alia with respect to the skin parameters of roughness, desquamation, wrinkles and smoothness.




5. Conclusions


This study on individuals with healthy skin describes the differences in skin mi-crotopography and epidermal barrier function between forearm, cheek and palm and shows the influence of sex and age on these parameters. The development of standardized biophysical profiles of the skin barrier in the stratum corneum would provide insight into damage factors and improve the understanding of skin diseases in the future. These findings are useful for comparison with pathological features of the skin. A deeper understanding of skin diseases will allow better targeting of medical decisions and treatments.
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Figure 1. Comparison of biophysical parameters of forearm, cheek and palm skin in healthy individuals. * p < 0.05; ** p < 0.01; *** p < 0.001. 
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Figure 2. Skin topography imaging with Visioscan VC 20plus in subjects ≥38 vs. subjects <38 years. Left: Topographic measurements on images of skin. The images show a variety of grey levels, the darker ones representing lines and wrinkles, the extremely bright ones representing plateaus of the skin microrelief. Middle: Topographic measurements on images of the skin with lines taken into account for the calculation of anisotropy. Graph of the “rose of directions’’ supporting the calculation of the anisotropy index. The distribution of the red lines in the image is calculated by the Visioscan VC 20 plus software. Directions and cells surrounded by lines (polygons) are typical parameters to characterize skin aging. Right: Desquamation measurement using corneofix. The corneocytes are analyzed by thickness in five different layers. Very thick (red), still bright (orange), medium thickness (green), least thick (light and dark blue) and the background (black). 
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Figure 3. Skin topography imaging with Visioscan VC 20 plus in female subjects vs. male subjects. Left: Topographic measurements on images of the skin. The images show a variety of grey levels, the darker ones representing lines and wrinkles, the extremely bright ones representing plateaus of the skin microrelief. Middle: Topographic measurements on images of the skin with lines taken into account for the calculation of anisotropy. Graph of the “rose of directions” supporting the calculation of the anisotropy index. The distribution of the red lines in the image is calculated by the Visioscan VC 20 plus software. Directions and cells surrounded by lines (polygons) are typical parameters to characterize skin aging. Right: Desquamation measurement using corneofix. The corneocytes are analyzed by thickness in five different layers. Very thick (red), still bright (orange), medium thickness (green), least thick (light and dark blue) and the background (black). 
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Figure 4. (A) Palm: Correlation between age and surface area (r = 0.327; p = 0.030), contrast (r = 0.373; p = 0.013), homogeneity (r = −0.389; p = 0.009), variance (r = 0.321; p = 0.034), brightness (r = 0.454; p = 0.002) and friction (r = −0.520; p < 0.001). (B) Cheek: Correlation between age and flaking index (r = −0.305; p = 0.044). (C) Forearm: Correlation between age and flaking index (r = 0.388; p = 0.009). 
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Table 1. Sociodemographic characteristics.
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	Sociodemographic Characteristics
	Participants (n = 44)





	Age (years)
	38.8 ± 15.0



	Sex
	



	Female
	29 (65.9%)



	Male
	15 (39.1%)



	Weight (kg)
	67.5 ± 12.9



	Height (cm)
	169.1 ± 10.0



	Phototype
	



	II
	10 (22.7%)



	III
	27 (61.4%)



	IV
	7 (15.9%)



	Marital status
	



	Single
	25 (56.8%)



	Married
	16 (36.4%)



	Divorced
	2 (4.5%)



	Widowed
	1 (2.3%)



	Level of education
	



	Basic
	9 (20.5%)



	Higher
	35 (79.5%)



	Occupation
	



	Physician
	10 (22.7)



	Student
	11 (25.0)



	Administrative
	6 (13.6)



	Miscellaneous
	17 (38.7)



	Smoking habit (yes)
	14 (31.8%)



	Cigarettes/day
	2.1 ± 4.5



	Alcohol use (yes)
	22 (50.0%)



	Units/week
	0.9 ± 1.2



	Moisturizer use (>3 days/week)
	



	Body
	28 (63.6%)



	Face
	33 (75.0%)



	Sun exposure (hours/week)
	5 ± 4.6



	Sunscreen use
	



	Never
	3 (6.8%)



	Sometimes
	9 (20.5%)



	Always
	32 (72.7%)







For quantitative measures, mean and standard deviation (±) were calculated whereas for quantitative measures the absolute frequencies (%) and n are shown.













 





Table 2. Skin biophysical parameters according to body site in the study population.
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	Parameter
	Forearm
	Cheek
	Palm
	p *
	p **
	p ***





	Smoothness (Sesm)
	240.02 ± 74.67
	348.16 ± 119.99
	408.19 ± 152.33
	<0.001
	<0.001
	0.050



	Roughness (Ser)
	2.45 ± 1.72
	3.64 ± 2.24
	3.08 ± 1.48
	0.005
	0.051
	0.188



	Desquamation (Sesc)
	0.37 ± 0.82
	0.70 ± 1.98
	0.09 ± 0.19
	0.128
	0.022
	0.002



	Wrinkles (Sew)
	78.61 ± 23.33
	116.32 ± 44.04
	271.96 ± 138.55
	<0.001
	<0.001
	<0.001



	Surface area (%)
	620.62 ± 77.51
	666.69 ± 123.18
	477.05 ± 79.13
	0.025
	<0.001
	<0.001



	Volume (mm3)
	90.88 ± 15.49
	106.16 ± 12.83
	83.64 ± 21.2
	<0.001
	0.041
	<0.001



	Contrast (AU)
	1.09 ± 0.31
	1.23 ± 0.43
	0.67 ± 0.25
	0.088
	<0.001
	<0.001



	Variance (AU)
	* 4.29 ± 0.75
	4.60 ± 1.01
	2.85 ± 0.70
	0.064
	<0.001
	<0.001



	Homogeneity (AU)
	1.40 ± 0.06
	1.38 ± 0.07
	1.52 ± 0.06
	0.155
	<0.001
	<0.001



	Total number of cells (AU)
	120.48 ± 29.75
	66.36 ± 21.17
	85.07 ± 26.04
	<0.001
	<0.001
	<0.001



	Hardness (AU)
	9.44 ± 3.98
	7.94 ± 3.14
	13.22 ± 4.79
	0.038
	<0.001
	<0.001



	Friction (AU)
	172.21 ± 91.80
	114.23 ± 75.79
	269.95 ± 248.04
	0.002
	0.002
	<0.001



	Brightness (AU)
	8.36 ± 8.34
	7.21 ± 1.3
	7.50 ± 1.37
	0.377
	0.514
	0.274



	Deformability (mm)
	1.54 ± 0.35
	1.89 ± 0.25
	1.28 ± 0.26
	<0.001
	<0.001
	<0.001



	Flaking index (%)
	31.93 ± 8.2
	26.54 ± 11.86
	11.33 ± 7.1
	0.019
	<0.001
	<0.001







p * value based on Student’s t-test for paired samples comparing the corresponding values of biophysical skin parameters between forearm and cheek. p **—value based on Student’s t-test for paired samples comparing the corresponding values of biophysical skin parameters between forearm and palm. p ***—value based on Student’s t-test for paired samples comparing the corresponding values of biophysical skin parameters between cheek and palm. p significant < 0.05.
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