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Abstract

:

The present work seeks to understand the use of cosmetic creams and the perception of natural and eco-friendly products by women and to explore the impacts of their personal characteristics. The study was designed using two approaches: (i) an investigation into the role of personal characteristics on the frequency of use and amount spent on cosmetic creams; and (ii) an understanding of the perception of natural and eco-friendly cosmetic creams by the use of check-all-that-apply (CATA) questions. Results showed that scholarity has a strong influence on the use of cosmetic creams; women with a postgraduate education reported higher frequency of use and spending on cosmetic creams and showed an awareness of natural and eco-friendly cosmetics. The subject of natural and eco-friendly cosmetic creams is not something that most of the women that participated were aware of, and the CATA technique proved to be a valuable tool to discover this.
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1. Introduction


According to The Brazilian Association of the Personal Hygiene, Perfumery and Cosmetics Industry, in the last 3 years, even under the effects of the COVID-19 pandemic, the sale of personal hygiene, perfumery and cosmetic products remained high, with a growth of 4.7% and revenues of USD 25.343 billion in 2020 in Brazil. Skincare products are among those that recorded the highest increases in sales, with a growth percentage of 13% [1,2].



Regarding natural cosmetics, there are no data as to how much this industry markets in Brazil, but some Brazilian brands in this segment reported a growth of 300%. A survey conducted in 2021 showed that products considered eco-friendly saw USD 406 million in distribution in the United States. The study shows that consumers are increasingly spending more on sustainable beauty products, and regarded as the most important those that use natural ingredients (40.2%), respect the environment (17.6%), and use recyclable packaging (7.9% and 15.8%, respectively) [1].



The cosmetic industry is expanding, and along with this, there is a growing demand for natural and eco-friendly cosmetics [3,4,5,6,7,8,9], resulting in greater competitiveness in the market [9]. In this context, the development of natural-based cosmetic products can be strategic for this industrial sector. The development of a novel cosmetic product depends not only on the perception of its effectiveness, but also on consumers’ perception [9,10,11]. Consumer understanding is important for both cosmetic companies and consumers. It is important to explore potential market opportunities and satisfy consumers’ desires.



The check-all-that-apply (CATA) methodology is a question-based survey format that has been used in recent years to obtain rapid cosmetic product perceptions from the consumer [10,12,13,14]. Consumers are presented with a list of attributes or sentences and asked to indicate which words or phrases appropriately describe their opinion. The terms might include sensory attributes, as well as hedonic responses, emotional responses, and purchase intentions, as well as potential applications, product positioning, or other terms that the consumer might associate with the object of the study. A study with industry relevance should probably consider using 100 consumers or more [15]. The selection of CATA terms must be based on previous studies, through attribute survey methodology, for example the Grid Method, or through literature reviews and theoretical foundation. CATA questions are recognized as being quick and easy to carry out by consumers.



In a country like Brazil, where cosmetics use is growing, it is essential to understand the consumption and personal characteristics that impact consumer behavior. In addition, as the natural products industry is a branch of the cosmetics industry in general, which is seeing substantial growth in Brazil and globally, it is necessary to understand the perception of consumers regarding these products. In this sense, the present work seeks to understand the use of cosmetic creams and the perception of natural and eco-friendly products by women and explore decisions based on their personal characteristics. The study was designed using two approaches: (i) an investigation of the role of personal characteristics in the frequency of use and the amount spent on cosmetic creams; and (ii) an understanding of the perception of natural and eco-friendly cosmetic creams through the use of CATA questions.




2. Material and Methods


2.1. Participants


In the present study, a questionnaire was completed by 192 women from the southwestern region of Paraná, in southern Brazil. In Brazil, women are the vast majority of consumers of cosmetic creams [16], and based on previous studies of cosmetics consumers [10,13] only adult women (aged 18 or over) were asked to participate. The minimum required sample size was determined using the following formula: defining 95% confidence level (z score = 1.96), a standard deviation (SD) of 0.5, and a margin of error of ±5%, and with the total population size of the southwest region of Paraná being 614,000, the minimum required sample size is 385. Considering that only women were the focus of the study, the sample size of 192 participants used in this study was considered to be sufficient.


  R e q u i r e d   s a m p l e   =   [  z 2    SD ( 1   −   SD ) ] /  e 2  / 1   +   [  z 2    SD ( 1   −   SD ) ] /  e 2    N ]  



(1)




where N is the population size; z is the z-score; e is the margin of error; and SD is the standard of deviation.



The women were recruited via e-mail from a database. Participants were provided with an informed consent form at the beginning of the questionnaire. The Ethics Committee for Human Research approved the study (CAAE number 2,941,837). Participants were asked information about age, scholarity, occupation, skin type, skin color, and skin problems. Table 1 summarizes the major characteristics of the respondents.




2.2. Frequency of Cream Usage, Amount Spent, and Check-All-That-Apply Questions


“How frequently do you use cosmetic creams?” was asked of the participants and responses were measured on an 8-point scale: (8) more than once a day, (7) daily, (6) several times a week, (5) weekly, (4) several times a month, (3) monthly, (2) less than monthly, (1) never.



“How much do you spend on cosmetic creams monthly” was asked of the participants and the following options were given: less than USD 10.9; USD 10.9–21.7; and more than USD 21.7.



A CATA question was presented to the participants to assess their perception of natural and eco-friendly cosmetic creams. For each statement, an opposite sentence was presented to obtain reliable results. Participants who marked the statement and its opposite were eliminated. The sentences were presented in a randomized way [17]. The elaboration of sentences was based on a literature review and theoretical foundation. Questions about natural appeal followed previous results [9,18]. In both studies, the subject of natural additives was explored. Ref. [18], using a word association technique, showed a clear potential for the use of natural ingredients, judging by consumer perception that the words were primarily related cognitively to positive aspects of health and food safety. Ref. [9] explored the opinions of potential consumers of cosmetic products containing plant-derived ingredients. The results indicated that the participants see cosmetics with natural ingredients added as being gentle to skin and safe to use.



The sentences about safety and parabens were based on [19,20,21,22]. These articles provoke discussion about the use of parabens, which are considered the most widely used preservative by the cosmetic industry, but at the same time are reported as a possible toxicological agent.



The sentences about eco-friendly cosmetic creams were based on [3,7]. Concern about the environment has been increasing and the industrial sector needs to better understand consumers’ opinions in order to go through the green transition. Ref. [3] explored ecologically conscious consumer behavior and found that certain demographic variables help differentiate between different segments of green consumers. Ref. [7] explored consumer resistance toward purchasing eco-friendly cosmetic products. The results highlighted the negative effect of conventional products and the positive effect of health concerns on the desire to consume eco-friendly cosmetics.



Before being questioned, participants were informed of those groups of cosmetics that could be defined as cosmetic creams: body moisturizers, face creams, and hand and foot creams.




2.3. Data Analysis


Multinomial logistic regression analysis was applied to evaluate the effects of the independent variables of age, scholarity, occupation, skin type, skin color, and skin problems on the dependent variables of amount spent and frequency of cream usage [23]. The significant variables of global outcomes were also shown by a box plot [24] through the median values.



Analysis of the CATA data was performed by Cochran’s Q test carried out amongst all statements with a 5% significance level (α = 0.05) [25]. To better understand and visualize the relation between CATA sentences and demographic traits, correspondence analysis (CA) was applied [26]. The data were analyzed using Statistica 12.7 and XLSTAT by Addinsoft.





3. Results


3.1. The Role of Personal Characteristics in Frequency of Use and Amount Spent on Cosmetic Creams


Figure 1 and Figure 2 show the frequency of use of cosmetic creams and amount spent by consumers, respectively.



The results showed that the frequency of cosmetic cream use is 76.4%, which corresponds, according to the scale (using 100% as the maximum value of the eight-point scale), to a frequency of use between daily and more than once per day. The results from the amount spent related to cosmetic creams per month revealed that 51.9% spend less than USD 10.9, 35.5% spend between USD 10.9 and 21, and 12.5 spend more than USD 21.7.



Aiming to better explore the data, a multinomial logistic regression analysis was performed to relate to the characteristics of survey respondents, the frequency of cosmetic cream use, and the amount spent per month. Multinomial logistic regression is a suitable model in the event that the dependent variable is qualitative. If the logistic coefficient is statistically significant, its interpretation is in terms of how it impacts the dependent variable [27]. Results from Table 2 revealed only the effect of the scholarity (p ≤ 0.05) on the frequency and amount spent on cosmetic creams. This result suggests an impact of scholarity on the income of respondents and consequently on the frequency and amount spent on cosmetic creams. It is important to note that when applying a simple linear regression, there is not a linear correlation between the frequency of cosmetic cream use and the amount spent, since R square was 0.2933.



No significant effects (p ≥ 0.05) by age, occupation, and all other variables related to skin had an influence on the frequency of cosmetic cream use and the amount spent. These data also revealed important results: women of any age, skin color, skin type, with or without skin problems, and those that carry out any type of work, use and spend money on cosmetic creams to the same extent.



The behavior of the frequency of cosmetic cream use and the amount spent with respect to scholarity can be better visualized by the box plot analyses (Figure 3).



Considering the median values, graphs from Figure 3A showed a predominance of the maximum score (8), indicating the use of cream more than once a day for all scholarities. The post high school group, although showing a median score of 8, presented a lower density in their results, with an intraquartile variance from 6 (several times a week) to 8 (more than once a day), and a minimum recorded frequency of cosmetic cream use of 5 (weekly). This behavior was not registered in other groups. Relative to the amount spent (Figure 3B), the graphs showed a predominance of score 1 for the groups of women with a high school and post high school education, and a predominance of score 2 for postgraduate women. Both graphs suggested a higher frequency of use and spending on cosmetic cream amongst women with a postgraduate education.




3.2. CATA Questions and Correspondence Analysis to Assess Perception of Natural and Eco-Friendly Cosmetic Creams


Respondents answered the CATA questionnaire that contained sentences designed to explore the perception of natural and eco-friendly cosmetic creams. Table 3 shows the percentage of participants who marked each statement. Significant differences between statements were also obtained by Cochran’s Q test.



The analysis of the CATA results indicated that most frequently checked sentences were those related to whether respondents “pay attention to the composition of the creams I use” and “prefer creams that have natural ingredients”. Although Q4 was one of the most marked, it should be noted that less than half of the participants checked it. Meanwhile, only 3.3% indicated that they are bothered by the use of creams with natural ingredients, and 6.6% were bothered by the use of 100% natural creams. These results suggest that there is a large group of women that do not prefer cosmetic creams with natural ingredients, but they do not reject them either. All of this can be a consequence of a lack of information or knowledge about natural cosmetic ingredients. The low percentage of checks of the CATA questions in general indicates a lack of critical awareness on this subject. A clear example of this is the analysis of sentences “I do not care how many ingredients the cream has” and “I find it interesting when I see that the cream has few ingredients in its formulation”, with 10.9% of marks for both.



This behavior was also evident in the sentences that aim to explore the perception related to eco-friendly cosmetic creams. While just 24.6% of women said they “prefer creams that have an ecological appeal”, only 2.7% affirmed that they “do not worry if the production of the cream harms the environment”.



Combining the sentences of the CATA questions and the demographic traits by correspondence analysis led to a better understanding of the role of the characteristics of survey respondents on perceptions of natural and eco-friendly cosmetic cream products.



The first two dimensions of the biplots described, from 66.65% to 100%, the correspondence between the characteristics of respondents and the CATA sentences. The lowest variances explained by the first two dimensions were for biplots generated from the skin-related variables (Figure 4, Figure 5 and Figure 6). Results from other biplots showed greater variances. The analysis showed important results related to sociodemographic traits and the perceptions of natural and eco-friendly cosmetic cream products.



The exploration of the age variable (Figure 7, variance of 100%) showed that older women are more concerned about the use of cosmetic creams that are 100% natural. Conversely, younger ones do not care how many ingredients the cream has aside from affirming that they feel bothered that the creams have natural ingredients. For the amount spent (Figure 8, variance of 100%), women that spent less than USD 10.9 were linked with the statements that reveal that they do not care how many ingredients the cream has; they do not pay attention to the composition of the creams they use; but it bothers them that creams have natural ingredients. With the group that spent USD 10.9–21, the other statements corresponded better. This group revealed a positive perception about the use of natural and eco-friendly creams.



The scholarity data (Figure 9, variance of 100%) showed that only the postgraduate women presented a concern about natural and eco-friendly creams, noting once more a lack of awareness of these issues. Nonetheless, the lack of knowledge about possible adverse health effects caused by the use of parabens and petroleum derivatives highlights a lack of knowledge by the participants, as even those with more education (postgraduate) were linked to this statement. This issue becomes more evident with the analysis of Figure 10, where not even healthcare professionals knew about the relationship between cosmetic creams and adverse health effects. Still, the results from this biplot are worth mentioning given the importance of natural cosmetics to educated professionals.



Other ingredients, such as isothiazolinones, phenoxyethanol, methylchloroisothiazolinone, methylisothiazolinone, sodium benzoate, benzyl alcohol, and dehydroacetic acid, could have been considered in the study. However, parabens and petroleum derivatives were the objects of this study since, in the past, they were widely used additives and are still used in some cosmetic formulations. In this context, these compounds were only considered as reference ingredients for consumers. Notably, the use of parabens and petroleum derivatives in cosmetic formulations and their adverse effects is still controversial in the scientific community.



Figure 11 shows positive responses indicating that women who more frequently use cosmetic creams are more often interested in creams with natural ingredients and eco-friendly appeal. Women who have the lowest frequency of use, less than monthly, are not concerned about whether or not the production of the cream harms the environment.





4. Discussion


Worldwide, the market for natural and eco-friendly cosmetic products is expanding [28]. In Brazil, this scenario also seems very promising, and for this reason it is essential to understand the use of cosmetics by women and the relationship between the perception of natural and eco-friendly cosmetic products and their personal characteristics. For this research, cosmetic creams were selected as the object of study since they are among the cosmetic products with the highest sales in the country.



Results from multinomial logistic regression showed scholarity as a sociodemographic factor that has an effect on the use of cosmetic creams. Exploring the results by box plots showed a higher frequency of use and spending on cosmetic creams amongst women with a postgraduate education. These results suggested an impact of scholarity on the income of respondents and consequently on the use of cosmetic creams. A previous study investigated which factors affect consumers’ purchases of cosmetics by the Theory of Planned Behavior and found that people purchase cosmetics depending on whether they have enough money [11]. In Brazil, the direct relationship between education and income is evident. Accordingly, the Foundation of the Brazilian Institute for Geography and Statistics (IBGE), which compared the average income of Brazilians according to the level of education, found that professionals with a specialized postgraduate degree, master’s or doctoral level, have an income that is 150% to 255% higher than post-high-school-educated professionals. The direct impact of postgraduate studies on Brazilians’ salaries influences their purchasing decisions [29].



The fact that other women’s personal characteristics did not affect their use of cosmetic creams can be interpreted positively. This demonstrates a large potential market to be explored but one that is affected by affordability. Therefore, this study suggests that a strategy by cosmetic companies should be to try to offer cosmetic creams with more affordable prices, focusing on women with lower incomes.



Until now, the first approach of the study focused on the use of cosmetic creams in general, both synthetic and natural. However, in a population such as Brazil’s, the cosmetic industry has scholarity and purchasing power as barriers. When the approach focuses on natural and eco-friendly cosmetics, the issue becomes more important. According to [9], while consumers see plant-derived cosmetics to be gentle to the skin and safe to use, they also see such products as expensive. The authors also found that older respondents with high household incomes were less likely to view plant-based products as expensive. The price issue also becomes important when the subject is eco-friendly cosmetics. The study in [7] showed that environmental concern among consumers indicates that cost has a negative influence and reduces consumers’ intention to purchase eco-friendly items.



From this research, the global analysis of CATA demonstrated that most women that participated were not aware of natural and eco-friendly cosmetic creams. The low number of rankings in all sentences highlights the lack of knowledge of these cosmetics. However, it also points out these women as potential consumers of natural cosmetics. Although the majority did not mark the positive sentences related to natural cosmetics, the vast majority also did not mark the sentences that rejected these products. Therefore, the cosmetic companies’ strategies should concentrate on making a move to better inform consumers about the composition of cosmetics; the possible adverse health effects caused by the use of parabens and petroleum derivatives; and the sustainable role played by the consumption of eco-friendly products, since consumer knowledge has been found to have positive influence on cosmetic purchase intention [11]. According to these same authors, when consumers think they have higher consumer knowledge, they will have more confidence in their buying decisions, increasing their purchasing awareness.



The joint analysis between CATA and correspondence allowed for an exploration and understanding of the role of women’s personal characteristics in the perception of natural and eco-friendly cosmetic creams. This serves as important information for marketers and cosmetic companies to use these findings to promote cosmetic items by giving more information.



The analysis showed important results related to sociodemographic traits and the perceptions of natural and eco-friendly cosmetic cream products. The group of older women (>45 yo), postgraduate, that spent USD 10.9–21 per month on cosmetic creams, and who more frequently use cosmetic creams, revealed a positive perception of the use of natural and eco-friendly creams. Conversely, younger women affirmed the importance of creams that lack natural ingredients. This was an unexpected result, since younger consumers tend to be unconcerned about the potential problems or negative effects of using plant-derived cosmetics [9]. Results from the present research suggest a focused marketing strategy toward young consumers. This will not only promote knowledge in this group but also introduce this knowledge from an early age in this segment of the population, as acquiring a habit requires time and a slow-to-change memory track, which ensures that this learning is retained in the future [30].



Once again, scholarity was an important factor. Only the postgraduate women demonstrated a concern with natural and eco-friendly creams. This highlighted once again the lack of awareness of these issues and the need to provide more information, primarily through marketing campaigns. Despite the large amount of information that is easily available nowadays, consumers do not take the initiative to find it and form their own criteria [31]. Cosmetic products’ marketing success depends on an effective link between consumers and the product [10].



The absence of an awareness of the possible adverse health effects caused by the use of parabens and petroleum derivatives emerged as a marker for the lack of knowledge of the advantages of the use of natural cosmetics. Even the postgraduate women and those who were healthcare professionals showed a lack of knowledge on the subject. The safety of cosmetic products is a core topic of cosmetic science and is among the most studied topics in the area of cosmetic technology [21,22]. The field of cosmetic preservatives is an important one and presents challenges to the cosmetics industry and the safety regulatory and dermatology communities [19,20]. Parabens are the preservatives most used in cosmetics and serve two functions: the prevention of product deterioration by microorganisms action, and the prevention of the growth of pathogenic microorganisms [20]. Controversy about parabens by scientists has been reported, and some adverse health outcomes of parabens have been discussed [22]. More importance has been placed on the absorption of parabens, their retention in the human body in their intact form, their toxicological characteristics, and their estrogenic potential [21]. In this scenario, natural preservatives have been gaining great attention in several studies in recent years, as an important healthy alternative to replace synthetic preservatives that have been identified as toxicological agents [4,5,9]; however, it is noteworthy that their use in cosmetics is a challenge [22].



Finally, besides the answers that guided this research, this study provided important insight into the use of the CATA questions in the evaluation of the perception of cosmetic products. The CATA technique proved to be a useful tool to understand the knowledge of a specific topic, but also indirectly showed the lack of it. The absence of markings in both sentences (statement and its opposite) revealed the lack of awareness of the topic. Even so, the joint analysis of CATA questions and correspondence allowed for an understanding of the relationship between knowledge or the lack thereof and the sociodemographic characteristics of the consumers.




5. Conclusions


The results showed that the sociodemographic factor of scholarity had an effect on the use of cosmetic creams. Women with a postgraduate education presented a higher frequency of use and spending on cosmetic creams. Scholarity was also an important factor corresponding to the CATA sentences. Again, only the postgraduate women presented a concern about natural and eco-friendly cosmetic creams, although they stated a lack of knowledge about the possible adverse health effects caused by synthetic ingredients in cosmetic creams. The results of this research demonstrated that most women were not aware of natural and eco-friendly cosmetic creams, and the CATA technique proved to be a useful tool to discover this.



Worldwide, the market for natural and eco-friendly cosmetic products is expanding. Understanding consumer behavior and perception is essential for cosmetic companies to create marketing strategies to attract consumers and better explore the green transition and sustainable consumption. These results contribute to the advancement of consumer science, cosmetic science, and companies in the hygiene and beauty sectors.



Future studies exploring which factors influence consumers to purchase cosmetics, and which factors influence the intent to purchase natural cosmetic products, are necessary. Additionally, another important future action would be to investigate the reasons for consumer resistance toward the purchase of eco-friendly cosmetic products.
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Figure 1. Frequency of use of cosmetic creams by women (expressed as percentage). n = 192. 
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Figure 2. Amount spent by women per month (expressed as percentage). n = 192. 






Figure 2. Amount spent by women per month (expressed as percentage). n = 192.



[image: Cosmetics 10 00078 g002]







[image: Cosmetics 10 00078 g003 550] 





Figure 3. (A) Box plot of the frequency of cosmetic cream use and amount spent based on level of scholarity. Frequency: (8) more than once a day; (7) daily; (6) several times a week; (5) weekly; (4) several times a month; (3) monthly; (2) less than monthly; (1) never. (B) Amount spent: (1) less than USD 10.9; (2) USD 10.9–21.7; (3) more than USD 21.7. Scholarity: (1) secondary (high school); (2) tertiary (post high school); (3) postgraduate. Median: □; 25–75% of the observations: ⃞  ; non-outlier range: ɪ; outlier (extremely high and low values): °. 
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Figure 4. Correspondence analysis performed on data from CATA questions and skin color. 
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Figure 5. Correspondence analysis performed on data from CATA questions and skin problems. 
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Figure 6. Correspondence analysis performed on data from CATA questions and type of skin. 
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Figure 7. Correspondence analysis performed on data from CATA questions and age. 
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Figure 8. Correspondence analysis performed on data from CATA questions and amount spent. 
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Figure 9. Correspondence analysis performed on data from CATA questions and scholarity. 
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Figure 10. Correspondence analysis performed on data from CATA questions and occupation. 
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Figure 11. Correspondence analysis performed on data from CATA questions and frequency of use of cosmetic creams. 
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Table 1. Characteristics of survey respondents (n = 192).
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Characteristic

	

	
Percentage (%)






	
Age (years)

	
18–30

	
39.3




	

	
31–45

	
36.6




	

	
More than 45

	
24




	
Scholarity (education level)

	
Secondary (high school)

	
18.6




	
Tertiary (post high school)

	
26.8




	
Postgraduate

	
54.6




	
Occupation

	
Student

	
24




	

	
Healthcare professional

	
9.3




	

	
Industry

	
6




	

	
Commerce

	
11.5




	

	
Education

	
30.1




	

	
Service provider

	
19.1




	
Skin type

	
Combined skin

	
44.8




	

	
Normal

	
25.1




	

	
Dry

	
12




	

	
Oily

	
18




	
Skin color

	
Type I

	
14.8




	

	
Type II

	
35.5




	

	
Type III

	
30.6




	

	
Type IV

	
15.8




	

	
Type V

	
3.3




	

	
Type VI

	
0




	
Skin problem

	
Acne

	
30.6




	

	
Melasma

	
19.7




	

	
Dermatitis

	
4.9




	

	
Psoriasis

	
1.1




	

	
Eczema

	
1.1




	

	
Vitiligo

	
0.5




	

	
No problems

	
42.1








Skin color: Type I (very white) to Type VI (very dark).
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Table 2. Statistical significance of each variable on frequency of cosmetic cream use and the amount spent per month.
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Effect

	
Frequency

	
Amount Spent




	

	
Wald

	
p Value

	
Wald

	
p Value






	
Age

	
3.4073

	
0.3329

	
1.7955

	
0.4074




	
Scholarity

	
7.9857

	
0.0463

	
7.5131

	
0.0476




	
Occupation

	
5.2567

	
0.1539

	
5.0841

	
0.0787




	
Skin color

	
2.6295

	
0.4523

	
1.1609

	
0.5596




	
Skin problem

	
4.7605

	
0.1901

	
1.1609

	
0.5596




	
Type of skin

	
11.4177

	
0.2481

	
5.0054

	
0.5431
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Table 3. Results of CATA questionnaire. Frequencies (%) for each sentence.
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	Code
	Question
	%
	Group





	Q1
	I pay attention to the composition of the creams I use.
	43.2
	a



	Q2
	I am aware of possible adverse health effects caused by the use of parabens and petroleum derivatives.
	24.6
	b



	Q3
	I do not care how many ingredients the cream has.
	10.9
	bcd



	Q4
	I prefer creams that have natural ingredients.
	41
	a



	Q5
	Creams that have natural ingredients bother me.
	3.3
	d



	Q6
	I find it interesting when I see that a cream has few ingredients in its formulation.
	10.9
	bcd



	Q7
	It bothers me if creams are 100% natural.
	6.6
	cd



	Q8
	I prefer creams that are 100% natural.
	14.8
	bcd



	Q9
	I do not pay attention to the composition of the creams I use.
	17.5
	bc



	Q10
	I prefer creams that have an ecological appeal.
	24.6
	b



	Q11
	I do not worry if the production of the cream harms the environment.
	2.7
	d



	Q12
	I do not know anything about possible of possible adverse health effects caused by the use of parabens and petroleum derivatives.
	11.5
	bcd







Different letters in the column indicate a significant difference between the number of checks in the check-all-that-apply questions by the Cochran’s Q test (p ≤ 0.05).



















	
	
Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or products referred to in the content.











© 2023 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).






media/file13.jpg
03

&=
2
3
8" 3
§
S, g 3"g= g
P
ge
5
&
Nz = = -
3 3 8 3§ 3

(ensoul Jo 968 Z¥) 6.810° ‘@njeAu:

06

04

02

00

02

Dimension 1: Eigenvalue: 02502 (57.11% of Inerta)





media/file4.png
More than US$ 21.7

US$10.9-21.7

Less than US$10.9

Percentage %

40

50

60





media/file18.png
Dimension 2, Eigenvalue: 01414 (32 37% of Inertia)

0.4

03t
Qb
Q5
- [ |
02t
Secondary (highschool) u:z
L
ol Postgradliate
Qi .
- - .
u Q9
[ |
01
Tertiary (post highschnnﬂf
02 -
Qn
03 .
Q7
04t m
05 ' ' - - - - - - -
06 05 04 0.3 0.2 01 0.0 01 02 0.3

Dimension 1; Eigenvalue: 02955 (67.63% of Inertia)

0.4





media/file21.jpg
g

Dimension 2; Eigenve

05
04
03
02
o1
00

o1

02

03

04

05

06

07

Several times a month - Monthly

06 04 02 00 02 04 06 08 10

Dimension 1; Eigenvalue: 04212 (48.72% of Inertia)

12





media/file3.jpg
More than US$ 21.7

US$10.921.7

Less than US$10.9

Percentage %





media/file22.png
Dimension 2; Eigenvalue: 03317 (38.37% of Inertia)

0.5

04}

03}

0.2}

01}

Qs
|
Q10
|
Several times a week-Weekly20
|
More ﬂmqi.xl::e a day-Daily
Q1 Q3
u [ |
Q2
Qs u
H

n2

Qr
m Q12
n

Several times a month - Monthly
§ L

Less than monthly-Never
|

an
m

-0.6 -0.4 -0.2 0.0 0.2 0.4 0.6 0.8

Dimension 1; Eigenvalue: 04212 (48.72% of Inertia)

1.0

1.2





media/file19.jpg
a7
3 06
M
3
8 o4
£l Student
2 02 p Gorfiderce
2 9 iy
H a8
{1 gy Sevdoeprovidr QB
& @ a
£ 02 Healthcare professional Education
H . E)
£ .
8 04 b
06

M4 a2 a0 08 06 04 02 00 02 04
Dimension 1; Eigenvalue: 07721 (53 15% of Inertia)





media/file7.jpg
>
.wm. ED
£- 8 o
m.vr..vm.@m
3= " 5
m.-

¥

m..

R E R E ]
S 533533 s 3353

(e1aU] 0 %40 06) L2520 ‘onferuabi3 ‘Z uojsuawig

40 08 06 04 02 00 02 04 05

12

Dimension 1; Eigenvalue: 03185 (37.09% of Inertia)





media/file10.png
Dimension 2, Eigenvalue: 03772 (24 26% of Inertia)

1.2

0.8

0.4}

0.0}

Psoriasis

Demmatitis

No problems
Q4

a3 . " Q10 _
% a7 .- |Vitiligo
Q6 Q2 @ Acne
Qg
Q7 =

. u
Melasma
" Q12

Q1
|

-3

-2 -1 0 1
Dimension 1; Eigenvalue: 06590 (42.39% of Inertia)






media/file14.png
Dimension 2; Eigenvalue: 01879 (42 89% of Inertia)

0.3

02}

01}

0.0

=8

Q12
u
Q1
J-45yo .h.ﬂ
]

Q10

8

f

18-30 yo
.

0.0 02 0.4 0.6
Dimension 1; Eigenvalue: 02502 (57.11% of Inertia)

0.8






media/file11.jpg
g

04

(emioul 0 %22 v2) L2510 o

g S

04 02 00 02 04 06
Dimension 1: Eigenvalue: 03664 (56.28% of Inertia)

EX3





media/file6.png
N © @ © =w N © ®© ¥ w N o
™ ™ o~ o~ o~ o~ o~ - - - - - o
juads Junowyy
1] “ o]

b “

5 “ .

0 S w0 S 0 S w S 0
@ (=) N~ ~ © @0 w wn -t

asn weaud Jo Louanbaiy

Scholarity

Scholarity





media/file15.jpg
04

nvalue: 00630 (16.20% of Inertia)

02
uss 109-217
. monr
atn

= 00 .
Z |moremanuss217
H .
3

02

04 02 00 02 04

Dimension 1; Eigenvalue: 03257 (83.80% of Ineria)





nav.xhtml


  cosmetics-10-00078


  
    		
      cosmetics-10-00078
    


  




  





media/file16.png
Dimension 2; Eigenvalue: 00630 (16.20% of Inertia)

0.6

04}

0.2}

0.0}

&
P

o1
||
Q5
[ |
USS 10.9-217
. m Q12
Q9
Q10 o @ s
[ Q38 o
u . Q4 -
" a2 Less than USS 10.9
More than US$ 21.7 Q6
. Q7
[ |
-0.4 -0.2 0.0 02 0.4 06

Dimension 1; Eigenvalue: 03257 (83.60% of Inertia)

0.8





media/file2.png
Never

Less than monthly
Monthly

Several times a month
Weekly

Several times a week
Daily

More than once a day

Percentage %

o

on

-
o

-
(&)

N
o

N
o

W
o

W
()

B
o

S
o





media/file20.png
Dimension 2; Eigenvalue: 04132 (28 44% of Inertia)

1.0

0.8

06

04}

0.2}

0.0

-0.6

Q7
|
Student
o
3 N
Q. . Indl:slry
i j Q8
Q5 a1 Service EI-I'D'H'I['EI’ =10
| | Q9 = o4
o u
Healthcare professional Education
° ab
|

Q12
u

-14

-1.2 -1.0 -0.8 -0.6 04 -0.2 0.0 0.2 0.4
Dimension 1; Eigenvalue: 07721 (53.15% of Inertia)

0.6





media/file5.jpg





media/file1.jpg
Percentage %
Never I

Less than monthly I
Monthly N
Several times a month I
Weekly N
Several times a week  INEEEEEG—_—G—
Daily - |

More than once a day N
0 5 10 15 20 25 30 3B 40 45





media/file12.png
Dimension 2; Eigenvalue: 01577 {24 22% of Inertia)

0.4

Q3
03} .
02} Dry Qi
m
Q9
m
017+
Normal Q1 Combined
: G

0.0 ¢

Q4

|
-01 Qa3 ﬂ:

|
Qb

02 =

. Q12

. “
-0.3 : : : : : :
-0.6 04 -0.2 0.0 02 0.4 0.6

Dimension 1; Eigenvalue: 03664 (56.26% of Inertia)






media/file9.jpg
=an

12

(ool 10 %97 ¥2) 22460 anieAuoBi3 'z voisuoung

3

08

E]

2

3

Dimension 1; Eigenvalue: 06590 (42.39% of Inertia)





media/file0.png





media/file8.png
Dimension 2, Eigenvalue: 02577 (30.01% of Inertia)

02

01}

0.0

1 Qa
w Type IV
" e Q10
Type llI |
L
Type |
m-
Q5
an
|
p |
Type V
]
-1.2 -1.0 -0.8 -0.6 04 -0.2 0.0 02 0.4

Dimension 1; Eigenvalue: 03185 (37.09% of Inertia)

0.6





media/file17.jpg
04

9 = @
g 5
20
M Secondary (highschool) a2
S 01 b
g at oator il
R e b -
- Q9
5 01
H
w02 L lm E
P o
i
- a7
04 H
05

06 05 04 03 02 01 00 01 02 03
Dimension 1; Eigenvalue: 02955 (67 63% of Inertia)





