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SKINDEX-29 VALIDATION: PORTUGUESE (PORTUGAL) VERSION
Abstract
Background: There is an increasing interest regarding the impact of skin diseases on quality of life. Skindex-29 is a questionnaire developed to evaluate this impact. In this study we aimed to validate Skindex-29 for the Portuguese populational.  
Methods: 81 patients from two clinics were approached, only 75 finished the study: 35 with skin disease and 40 without. Initially aA translation and back-translation were made. Concerning accuracy, the scores of Skindex-29 were compared between disease group and without disease group, using, Mann-Whitney test was used. Internal consistency was measured using Cronbach’s α coefficient between scores. The test/retest of each Skindex-29 scale was assessed computing the intraclass correlation coefficient between scores, and by Kappa coefficient of agreement between items. CThe accuracy measured by convergent validity of Skindex-29 with SF-12 was evaluated through Spearman correlations between Skindex-29 scores and SF-12 derived subscales. Values of p<0.05 with a 95% confidence interval were considered significant. 
Results: The reliability was high (Cronbach’s α >0.80) for each dimension (Symptoms, Emotions and Functioning) as for teste-retest (ICC >0.90, K >0.494). 80 individuals participated in the study. The reliability was high for each dimension (Symptoms, Emotions and Functioning), >0.80 using Cronbach’s α (internal consistency) and >0.90 using intraclass correlation coefficient (test-retest). Kappa coefficient test/retest by item, presenting values >0.5. Regarding accuracy, Skindex-29 Total score and the questions about “Symptoms” and “Functioning” were statistically correlated with the questions regarding the physical state of the SF-12 with p<0.05. 
Discussion: Results suggest an evidence that Skindex-29 can be used as an instrument to evaluate skin diseases’ quality of life in Portugal, being accurate and reliable. Despite having similar general health to other individuals, dermatological patients showed a lower quality of life due to their disease. However, results showed that Skindex-29 was better assessing physical components rather than mental or emotional.

Resumo
Introdução: Verifica-se um interesse crescente na qualidade de vida em dermatologia. Skindex-29 é um questionário desenvolvido para avaliar talo impacto na qualidade de vida. Este estudo teve como objetivoobjetivou validá-lo para Português.
Métodos: 81 indivíduos de duas clínicas foram abordados, apenas 75 terminaram o estudo: 35 com doença dermatológicade pele e 40 sem. UInicialmente, uma tradução e retradução retroversão foram feitas. Acerca da precisão, os scores de Skindex-29 foram comparados entre doentes e não-doentes, utilizando teste de Mann-Whitney foi utilizado. CA consistência interna foi medida usando o coeficiente α de Cronbach entre scores. TO teste-reteste de cada escala do Skindex-29 foi avaliado pelcalculando o coeficiente de correlação intraclasse entre scores e pelo coeficiente de concordância Kappa entre itens. A precisão, medida pela validade convergente do Skindex-29 com SF-12Validade convergente foi avaliada através de correlações de Spearman entre os scores de Skindex-29 e as subescalas de SF-12. Os valores de p <0,,05 com intervalo de confiança de 95% foram considerados significativos. 
Resultados: 80 indivíduos participaram no estudo. A confiabilidade foi alta (α de Cronbach> 0,80) para cada dimensão (Sintomas, Emoções e Funcionalidade), >0,80 usando α de Cronbach (consistência interna) e >0,90 us assim como para teste-reteste (ICC <0,90, K<0,494).ando o coeficiente de correlação intraclass (teste-reteste por dimensão). O coeficiente Kappa apresentou valores >0,5. OPara a precisão, o score total do Skindex-29 e as perguntas sobre "Sintomas" e "Funcionalidade" foram estatisticamente correlacionados com as questões relativas aosobre estado físico do SF-12, p <0,05.
DiscussãoConclusões: Skindex-29 parece evidenciar de validade, incluindo precisão e confiabilidade, para ser usado para avaliar a qualidade de vida das doenças cutâneasda pele em Portugal.
 Os pacientes dermatológicos assumem uma saúde geral semelhante a outros indivíduos, contudo, destacando a própria doença, revelam menores níveis de qualidade de vida. Porém, Skindex-29 mostrou a possibilidade de melhor avaliar os componentes físicos do que mentais ou emocionais.
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Introduction
The skin is the body’s first line of immune defense, providing a protective barrier against bacteria, chemicals and physical insults while maintaining homeostasis of the internal environment 1. Although skin diseases are not, usually, life-threatening, the irritating, painful and disfiguring nature of the disease can profoundly affect the quality of life (QoL) of patients and their families 2. World Health Organization describes QoL as "individual perception of one's position in life within the context of the cultural system and the values one lives in as well as in relation to one's goals, expectations, norms and concerns". Health-related QoL is a multidimensional concept that includes physical, emotional, and social components associated with its disease 3. Previous research has shown that skin diseases impacts the patients QoL and measuring is challenging 4. In dermatology, studies have shown that patients who suffer from a variety of different skin diseases have a severely reduced QoL 5.
It is important that the methodology used, accurately, measures the impact of disease on QoL for use in clinical practice, research studies, and economic analyses 2. 
Everyday tasks which are potentially affected by skin diseases include aspects of physical and emotional well-being, the individuals’ social life, and performance at work or school. As symptoms of skin diseases are often visible affecting the individuals’ appearance patients may have difficulties with emotional status and social interactions. In summary, individuals’ lives are often seriously disrupted by their skin disease, impacting their QoL 5.
The questionnaire is used in several countries with different health systems and cultures, therefore it is important that it is translated, and a cultural re-adaptation is made (inclusive of emigrant populations). This need has become more acute with the increasing number of large multicenter and multicultural trials 6.
The Skindex-29 is a disease-specific questionnaire assessing comprehensively the effects of skin diseases on patients’ QoL. Originally developed in English (USA), has been adapted to several languages like German 5, Spanish (Spain 4, Argentine 7, Colombia 8), Italian 9, Turkish 10, or Polish 11, or even Brazilian language 12.12Despite the language being similar, there are known cultural differences between Portugal and Brazil 6, therefore validation of the QoL questionnaire for each country is necessary and relevant to complete a cultural re-adaptation.  The questionnaire assess areas considered essential in evaluating patients QoL. These include: burden of symptoms, social function and emotional state; therefore, divided into 3 dimensions: Emotions, Symptoms and Functioning 13.
Therefore, this study aimed to validate the Skindex-29 for one more country: Portugal.

Material and Methods
The first step was asking Mapi Research Trust for authorization to use Skindex-29 and QualityMetric to use SF-12. Theise organization provides access to their respective  Patient-Centered Ooutcomes, with the appropriate authorization.
Patients were enrolled between October 2016 and December 2016 at CAIC clinic (Centro de Alergologia e Inmunologia Clínica) and DermaCare, in Lisbon, with respective authorizations. The sample was by statistical convenience and patients were not selected for their personal information, for example: age or gender. The sample was divided in two groups: with and without disease. Patients with skin disease were included in “disease group” if they were ≥18 years old and within the last 5 years had been diagnosed with skin disease or an exacerbation in the disease or with an exacerbation. Patients without disease (without disease group) did not have any skin problem and were ≥18 years old. A total of 81 patients were selected, 3 refused to participate, 2 did not complete the questionnaire and 1 questionnaire was withdrawn because the informed consent was not correctly signed. Therefore, 75 patients completed the questionnaire, 35 patients had skin problems and were included in disease group and 40 patients showed no skin disease or symptoms (included in without disease group). For validation studies in this area, the sample size varies greatly. However, values in the order of 30-60 individuals are used in these immediate validations 12,14–16. It is known that also that the value 30, in statistics is sufficiently large value because it allows the application of the central theorem limit, the sample proportion is close to the normal distribution, which makes it convenient for statistical analysis 17. 
The participants signed an informed consent form with all the necessary information for the study and were informed that they could give up or refuse to participate. After signing the informed consent, the Skindex-29 and SF-12 were applied in interview form. SF-12 (12-Item Short Form Health Survey) is a set of generic, coherent, and easily administered quality-of-life measures 17.
Age and gender were the only sociodemographic characteristics analyzed, by descriptive analysis (frequencies or mean, median, standard deviation, minimum and maximum). To evaluate the discriminating power of Skindex-29, we analyzed ROC curve analysis. A Spearman coefficient correlation was made, to analyze the correlation between each item result and respective dimension score; as well as, between each mean dimension and total score.
Construction validity was assessed clinically and psychometrically.
Initially a translation of the questionnaire into the Portuguese language was carried out then evaluated and corrected by specialists in the area (Immunoalergologists with vast experience with dermatologic allergic diseases). After a back-translation was performed from Portuguese to English by dermatologists with experience in eczema and urticaria. Construction validity was assessed clinically and psychometrically.

Starting withConcerning accuracy, the scores of Skindex-29 were compared to an independent gold standard definition of the disease: disease groupclinical diagnosis of dermatological disease vs without disease grouppatients without the disease. Mann-Whitney test was used to compare both groups patients and not patients 18,19.
Internal consistency was measured using Cronbach’s α coefficient between scores. Regarding test-retest, some of the patients, who performed Skindex-29, repeated it 3 weeks later, any additional assessments. Of the 35 dermatological patients there were 26 patients repeated Skindex-29, 4 refused to repeat the questionnaire and 5 could not be contacted again., filling the Skindex-29 for the second time only 26 patients. The 26 patients completed the second participation 3 weeks after the first, and without more measures performed. 
The test-retest of each Skindex-29 scale was assessed computing the Iintraclass Ccorrelation Ccoefficient (ICC) between scores of the first and second participation, and measured by Kappa coefficient of agreement between items 18,19. Kappa coefficient is also known as Kappa de Cohen. According to Landis y Koch (1997), if this coefficient result is in the interval of 0.01-0.20, it is slight; if 0.21-0.40 is fair; 0.41-0.60 is moderate; 0.61-0.80 is substantial and 0.81-1.00 is almost perfect 20,21. 
Wilcoxon test was used as a complement of the comparison between first and second, comparing the means of scores by dimension.
Afterwards, the convergent validity of Skindex-29 with SF-12 was evaluated, examining through Spearman correlations between the Skindex-29 scores and the SF-12 derived subscales. 
The Skindex-29 score was calculated as described in other validations 4,6,10,12,22 and according to the guideline provided by the copyright owner: higher values indicate a more negative QoL index. The questionnaire is divided into three dimensions: Emotions, Functioning and Symptoms. The values for each dimension are expressed in a linear scale. Skindex-29 contains 30 items, however, the item number 18 is often taken out in validations. This item asks about adverse effects to treatments, thus, it was not included in any of the dimensions and is not analyzed. For the Total Score all items are included. For the “Emotions” dimension the items included are 3, 6, 9, 12, 13, 15, 21, 23, 26 and 28. For the "Symptoms", items 1, 7, 10, 16, 19, 24 and 27. Lastly, items 2, 4, 5, 8, 11, 14, 17, 20, 22, 25, 29 and 30 are grouped in the "Functioning" dimension. Each item is rated on a 5-point Likert scale (never, rarely, sometimes, often, and always). All responses are transformed on a scale of 0 to 100 (0 for a positive effect on patient QoL and 100 for negative effect). Scale scores are calculated by averaging the responses to items of a given dimension.
The SF-12 questionnaire was analyzed with the Health Outcomes Scoring Software 5.0 program. Values of p <0.05 were considered statistical significant and confidence intervals were determined with a 95% confidence interval were considered significant. All analyses were performed using the IBM SPSS Statistics 22 for Windows program.

Results
Patient individual characteristics
With a total of 35 participants with disease dermatological disease and 40 without no dermatological disease, the sample was characterized according to gender and age (table 1). For both groups, the percentage of females was higher than males. In addition, the age of the participants within the without non-disease group presented older population shown by mean and median values. To reject the possibility of age interference in the scores of the questionnaires, a correlation was performed between age and scores of Skindex-29, concerning having the disease, with Spearman coefficient. Concerning the patients disease group, this correlation proved not be statistically significant with correlation coefficients equal to -0.129 (p=0.461); -0.170 (p=0.329); -0.042 (p=0.812) and -0.111 (p=0.525) for Total score, Emotions, Symptoms and Functioning, respectively. Similar results were obtained for without disease group, in the same order: -0.069 (p=0.672); -0.149 (p=0.359), -0.009 (p=0.954) and none for Functioning (data not shown). However, there is a similarity between the minimum and maximum age of the respondents. 
Individuals with different dermatological diseases were included in this validation. Thus, the different conditions that appeared in the sample are shown in table 2. The category “other diseases" included the following dermatological diseases Ichthyosis, Pruritus, Alopecia, Rosacea, Grover's disease, however there was only one case for each of these conditions. The category of non-dermatological diseases, included patients attending routine consultations and many different symptoms were reported, for example: cough, congestion, stomach pains, intolerances, other allergies, sinusitis, anaphylactic shock, , allergic symptoms or routine consultations.

Construct validity assess 

Table 3 shows the statistical inference for each item of Skindex-29 and for both participations performed of the questionnaire, i.e. for dermatological patients, 1st and 2nd participations, and for non-patients. The accuracy of the item results of Skindex-29 demonstrated a statistically significant difference comparing distributions of means among non-patients and patients disease group and without disease group (p<0.001) and showed an expected similarity between both participations of patients (p<0.05) (data not showntable 3). 
The means of scores and respective medians by dimension are presented in table 34. Again, the accuracy results of Skindex-29 demonstrated a statistically significant difference comparing disease group and without disease group non-patients and patients (p<0.001) and a similarity between both participations of patients. 
Table 4 shows the correlations between each item result and respective dimension score; as so, between each dimension and total score. All items are statistically correlated with its dimension, a part of Item 9 (p=0.052).
The internal consistency of each dimension of Skindex-29 was shown to be high (Table 5). Cronbach's α coefficients were above 0.80 for all dimensions regarding patient participation (0.957 for total score, 0.874 for “Emotions", 0.835 for "Symptoms" and 0.948 for "Functioning"). 
Regarding test-retest, a correlation between the dimensions of both participations of the questionnaire was analyzed. This analysis was performed through the ICC between the items of each dimension. Again the correlation was very strong, as values obtained were: 0.900: 0.990 for the total score, 0.961 for "Emotions", 0.974 for "Symptoms" and 0.995 for "Functioning" (Table 5). 
Continuing in test-retest analysis, the Kappa coefficient of agreement (table 6) presented values ranged between 0.494 and 1.000 (perfect agreement: item 20)above 0.5, which indicates an moderate, substantial and almost perfect excellent agreement between the questionnaires, according to Landis and Koch (1997) 20,21 . For item 20, "my skin affects my interaction with other people," the coefficient is 1, a perfect agreement.
Finally and considering specifically the disease group, convergent validity of Skindex-29 with SF-12 was assessed by examining through Spearman correlations between the Skindex-29 scores and the final SF-12 scores. We verified that physical state of SF-12 were only correlated with total score (-0.478), “Symptoms” (-0.459) and “Functioning” (-0.405) dimensions with p<0.05. The remaining comparisons were not statistically correlated (p>0.005).

Discussion 
This preliminary evaluation of the psychometric properties of the measurement properties of the Portuguese version of Skindex-29 suggests that it is an accurate and reliable measure of QoL in Portuguese patients with dermatological disease. On average, it took 3 minutes for participants to complete the questionnaire. However, some participants felt some questions were very similar to each other.
The whole design of the validation study followed previous Skindex-29 validation studies 2,4,5,9–11,23, as well as using guidelines from review articles 6,24.
Comparing the results between disease group and without disease group (accuracy), they were statistically different, as expected, indicating that this instrument has discrimination power. To underline this elevated discrimination power, we performed a ROC curve, resulting in an elevated area.. 
All items are statistically correlated with its dimension and each dimension are correlated with the total score. 
For the internal consistency, the results were excellent for both the 1st and 2nd questionsapplications of the questionnaire, indicating time independence for test-retest properties. Excellent test-retest was also shown. Comparing with the original study (USA Skindex-29), we found similarities. Their Cronbach's α coefficient values were 0.87; 0.94; 0.96 for the "Symptoms", "Emotions" and "Functioning" dimensions, respectively 25 and in this study the values were 0.835; 0.874; 0.948, by same order. 
Other validations, specifically the ones performed with the cases of for Poland 11, Colombia 8 and Argentina 7, applied different methods, but with positive results, as the questionnaire was already validated for internal consistency and test-retest.  the methodology was These authors focused more on the somewhat different. Since the questionnaire is already validated by internal consistency and test-retest, these authors focused more on the factorial analysis between items of the Skindex-29 after being translated into their respective languages.
Finally, comparing the dimensions with SF-12 scale, the results were not as strong as expected, which may be due to the small sample size or to the large discrepancy between the results. The score distribution of SF-12 between disease group and without disease group patients and non-patients were similar, while the distribution  mean of Skindex-29 was different. These results suggest that dermatological patients assume a general health similar to other individuals, however when interviewed about their specific disease, they revealed lower levels of QoL. The Skindex validation in Brazil used SF-36, however with analogous results: relation between Skindex and SF are not so expressive. Similar results were obtained in the original study, comparing also with SF-36. This study suggested that the Skindex-29 would theoretically assess some aspects of skin diseases more specifically and more accurately than a general health-related quality of life questionnaire such as the SF-36. This fact is not surprising, since the Skindex includes items that specifically investigate the health effects caused by skin disease, which does not occur with the SF-36, a questionnaire that considers only general health dimensions 12,13.
Comparing the SF-12 subscales and the dimensions of Skindex-29, it was observed that in the present study, the SF-12 Physical Component dimension were only statistically correlated with the total score, “Functioning” and “Symptom” questions. This suggests that the Skindex-29 questionnaire is more reliable in assessing the QoL regarding physical components than mental or emotional.
The aim of this study was not to compare this version with the original version of Skindex-29, but it was possible to point out some similarities and differences, mentioned in previous paragraphs. Other examples, in Spain 4, Turkey 10, Italy 9 or China 23 compared between groups at different stages and severity levels of dermatological diseases, whereas in this study, we compared results between group with skin disease and group without skin disease.
Not all countries, reported the values for both reproducibility and the comparison between the disease group and without disease group patient and non-patient questionnaire values.
One limitation that can be presented in this study is the lack of heterogeneity analysis among dermatological diseases. However, we could not compare the scores between dermatological diseases due to small sample size within each group. With higher number of diseases and greater number of individuals due to these diseases, the scores between diseases could have been studied and compared.
With a larger sample, the results could have been more significant, although they were very similar to the ones presented in other validation studies. The methodology used in this validation was adequate and sufficient.
Throughout the data collection, it was found that, even with a severe dermatological disease, patients considered their overall health was good. Nevertheless, when interviewed about their specific disease, patient reveal some lower levels of QoL. This has been repeated in different patients, suggests that in Portugal, despite high severity of dermatological diseases, there is some undervaluation of these diseases in general health. It may be because patients do not consider their own skin disease or because at the social level these diseases are not known to be serious and chronic.
Several studies have already shown that the clinical severity of the disease may not correspond to patient perception and that patients and physicians, including dermatologists, often assess patients' QoL differently 9. An accurate and reliable QoL measure has a significant potential for assisting policy and clinical decisions in dermatology, and Skindex-29 is a useful measure for clinical trials, health care research, medical analysis, and cost-utility analysis. It can also be used by clinicians in their daily practice to assess the impact of the disease on the QoL of their patients and to monitor over time 9.
[bookmark: _GoBack]There are other dermatology-specific QoL instruments previously validated for Portuguese population. However, Skindex-29 is important for several reasons. Primarily, being an additional questionnaire available for QoL evaluation, therefore offering both health professionals and policy makers the opportunity to choose the questionnaire, which fits best to their intended objective. Another reason is, within Sikidex-29 there are similar questions, meaning we have are able to assess the patient's responsiveness without having to use other complementary instrument. In addition, it is a questionnaire that covers three dimensions affected by QoL: emotions (what patients feel about in their daily life), symptoms (what patients suffer clinically) and functioning (what patients can or cannot do because of the disease).
Other relevant studies have been undertaken, seeking to find optimized cut offs to discriminate disease group vs without disease group 26,27. Nevertheless, our validation methodology did not pass through Skindex-29 cut offs.   
Further, a cross-sectional prevalence study is on course, with a larger sample and national representativeness, supporting this validation and adding relevant data about the dermatologic quality of life. Since we found an elevated level with ROC curve (by dimension and total), we could validate a high discriminate power of Skindex-29, consequently, we plan investigate optimized cut offs which maximize sensitivity and specificity face to disease.  
In conclusion, our validation study demonstrated that Skindex-29 appears to have evidence of validity including accuracy and reliability to be used as an instrument to evaluate skin diseases’ quality of life in Portugal.
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Tables
Table 1: Sociodemographic characterization of the participants (n=75 in total; n=35 dermatological patients; n=40 patients with no disease)
	
	Total (n=75)
	Patients Disease group (n=35)
	Without disease groupNon patients  (n=40)

	Gender
	Male 
	37.3%
	37.1%
	37.5%

	
	Female
	62.7%
	62.9%
	62.5%

	Age
	Mean
	47.97
	41.11
	53.98

	
	Median
	48
	43
	60.50

	
	Standard deviation
	17.85
	14.79
	18.29

	
	Minimum
	18
	18
	18

	
	Maximum
	80
	73
	80





Table 2: Distribution of diseases and symptoms found in the individuals from the clinic
	Disease
	Frequency
	%

	Eczema
	9
	12.0

	Eczema and other allergic diseases
	5
	6.7

	Eczema and other cutaneous manifestations
	2
	2.7

	Urticaria
	3
	4.0

	Urticaria and other allergies
	2
	2.7

	Eczema and Urticaria
	1
	1.3

	Cutaneous manifestations
	4
	5.3

	Cutaneous manifestations and other allergies
	3
	4.0

	Dermatitis
	1
	1.3

	Other diseases
	5
	6.7

	Non dermatological disease
	40
	53.3






Table 3: Statistical inference of Total Scores and Skindex-29 dimensions among patients, 1st and 2nd participations and non-patients
	
	Mean
	Median
	1st – 3rd Quartile
	Minimum
	Maximum
	Area under the ROC
	p value

	Total Score
(No of items: 29)
	Disease group 1st 
	34.63
	30.17
	15.52 – 52.59
	6.03
	82.76
	0.982
p<0.001
CI ]0.961;1[
	

	
	Disease group 2nd
	37.53
	33.62
	20.47 – 56.90
	12.07
	84.48
	
	0.861*

	
	Without disease group
	2.31
	0.86
	0.00 – 3.45
	0
	12.93
	
	p<0.001+

	Score of “Emotions” 
(No of items: 10)
	Disease group 1st 
	35.71
	32.50
	15.00 – 50.00
	0
	82.50
	0.957
p<0.001
CI ]0.911;1[
	

	
	Disease group 2nd
	37.7
	31.25
	24.38 – 51.25
	2.50
	82.50
	
	0.360*

	
	Without disease group
	2.50
	0
	0.00 – 2.50
	0
	15
	
	p<0.001+

	Score of “Symptoms” 
(No of items:: 7)
	Disease group 1st 
	47.76
	50
	28.57 – 67.86
	10.71
	82.14
	0.973
p<0.001
CI ]0.944;1[
	

	
	Disease group 2nd
	53.02
	50.00
	40.18 – 71.43 
	14.29
	82.14
	
	0.856*

	
	Without disease group
	0
	0
	0.00 – 7.14
	0
	25
	
	p<0.001+

	Score of “Functioning”
(No of items:: 12)
	Disease group 1st 
	26.07
	16.67
	4.17 – 50.00
	0
	97.92
	0.929
p<0.001
CI [0.859; 0.999[
	

	
	Disease group 2nd
	28.37
	14.58
	7.81 – 50.52
	0
	97.92
	
	0.496*

	
	Without disease group
	0
	0
	0.00 – 0.00
	0
	0
	
	p<0.001+

	* Wilcoxon test between 1st and 2nd participations
+ Mann-Whitney test between patients and non-patients
Items with a scale of 1 (never - better QoL) to 5 (always - worse QoL)
ROC – Receiver Operating Characteristic 
	






Table 4: Spearman correlation between each item results with respective dimension, and between each dimension with total score
	Variables for correlation
	Spearman coefficient
	p value

	Q. 3  -
	Emotions
	0.581
	p<0.001

	Q. 6  -
	Emotions
	0.794
	p<0.001

	Q. 9  -
	Emotions
	0.279
	p=0.052

	Q. 12  -
	Emotions
	0.641
	p<0.001

	Q. 13  -
	Emotions
	0.604
	p<0.001

	Q. 15  -
	Emotions
	0.870
	p<0.001

	Q. 21  -
	Emotions
	0.783
	p<0.001

	Q. 23  -
	Emotions
	0.851
	p<0.001

	Q. 26  -
	Emotions
	0.445
	p=0.004

	Q. 28  -
	Emotions
	0.853
	p<0.001

	Q. 1  -
	Symptoms
	0.531
	p=0.001

	Q. 7  -
	Symptoms
	0.845
	p<0.001

	Q. 10  -
	Symptoms
	0.821
	p<0.001

	Q. 16  -
	Symptoms
	0.701
	p<0.001

	Q. 19  -
	Symptoms
	0.890
	p<0.001

	Q. 24  -
	Symptoms
	0.722
	p<0.001

	Q. 27  -
	Symptoms
	0.246
	p<0.001

	Q. 2  -
	Functioning
	0.821
	p<0.001

	Q. 4  -
	Functioning
	0.790
	p<0.001

	Q. 5  -
	Functioning
	0.925
	p<0.001

	Q. 8  -
	Functioning
	0.767
	p<0.001

	Q. 11  -
	Functioning
	0.831
	p<0.001

	Q. 14  -
	Functioning
	0.588
	p<0.001

	Q. 17  -
	Functioning
	0.684
	p<0.001

	Q. 20  -
	Functioning
	0.881
	p<0.001

	Q. 22  -
	Functioning
	0.702
	p<0.001

	Q. 25  -
	Functioning
	0.802
	p<0.001

	Q. 29  -
	Functioning
	0.657
	p<0.001

	Q. 30  -
	Functioning
	0.634
	p<0.001

	Emotions  -
	Total
	0.919
	p<0.001

	Symptoms  -
	Total
	0.873
	p<0.001

	Functioning  -
	Total
	0.942
	p<0.001


Table 3. Statistical inference on the values by item of the Skindex-29 questionnaire for the different subgroups (1st and 2nd patients and non-patients)
	
	
	Mean
	Median
	Minimum
	Maximum
	p value

	P1. A minha pele dói 
	Patients 1st 
	32.86
	25.0
	0.0
	100
	

	
	Patients 2nd
	33.65
	25.0
	0.0
	100
	0.414*

	
	Non patients
	1.88
	0.0
	0.0
	25
	p<0.001+

	P2. O estado da minha pele afeta a maneira como durmo
	Patients 1st 
	46.43
	50.0
	0.0
	100
	

	
	Patients 2nd
	48.08
	50.0
	0.0
	100
	0.129*

	
	Non patients
	1.88
	0.0
	0.0
	25
	p<0.001+

	P3. Preocupa-me que o estado da minha pele possa ser grave
	Patients 1st 
	41.43
	50.0
	0.0
	100
	

	
	Patients 2nd
	5
	0.0
	0.0
	50
	1*

	
	Non patients
	45.19
	50.0
	0.0
	100
	p<0.001+

	P4. O estado da minha pele dificulta o modo de trabalho ou as minhas atividades de lazer
	Patients 1st 
	37.14
	25.0
	0.0
	100
	

	
	Patients 2nd
	43.27
	50.0
	0.0
	100
	0.564*

	
	Non patients
	0.63
	0.0
	0.0
	25
	p<0.001+

	P5. O estado da minha pele afeta a minha vida social
	Patients 1st 
	32.14
	25.0
	0.0
	100
	

	
	Patients 2nd
	30.77
	12.5
	0.0
	100
	0.058*

	
	Non patients
	0.63
	0.0
	0.0
	25
	p<0.001+

	P6. O estado da minha pele faz-me sentir depressivo(a)
	Patients 1st 
	38.57
	25.0
	0.0
	100
	

	
	Patients 2nd
	34.62
	25.0
	0.0
	100
	0.160*

	
	Non patients
	1.25
	0.0
	0.0
	50
	p<0.001+

	P7. O estado da minha pele provoca sensação de queimadura (ardor) e de picadas
	Patients 1st 
	56.43
	50.0
	0.0
	100
	

	
	Patients 2nd
	65.38
	75.0
	0.0
	100
	0.317*

	
	Non patients
	2.5
	0.0
	0.0
	25
	p<0.001+

	P8. Eu prefiro não sair de casa devido ao estado da minha pele
	Patients 1st 
	23.57
	0.0
	0.0
	100
	

	
	Patients 2nd
	26.92
	0.0
	0.0
	100
	0.157*

	
	Non patients
	0.63
	0.0
	0.0
	25
	p<0.001+

	P9. Preocupo-me em ficar com cicatrizes devido ao estado da minha pele
	Patients 1st 
	22.14
	0.0
	0.0
	100
	

	
	Patients 2nd
	25.00
	25.0
	0.0
	100
	0.317*

	
	Non patients
	4.38
	0.0
	0.0
	100
	p<0.001+

	P10. A minha pele provoca comichão
	Patients 1st 
	67.14
	75.0
	0.0
	100
	

	
	Patients 2nd
	75.00
	87.5
	0.0
	100
	1*

	
	Non patients
	10.00
	0.0
	0.0
	50
	p<0.001+

	P11. O estado da minha pele afeta o relacionamento com as pessoas que me são próximas
	Patients 1st 
	20.71
	0.0
	0.0
	100
	

	
	Patients 2nd
	24.04
	0.0
	0.0
	100
	0.679*

	
	Non patients
	0.63
	0.0
	0.0
	25
	p<0.001+

	P12. Tenho vergonha do estado da minha pele (aparência)

	Patients 1st 
	25.00
	25.0
	0.0
	75
	

	
	Patients 2nd
	25.96
	25.0
	0.0
	75
	0.317*

	
	Non patients
	3.75
	0.0
	0.0
	100
	p<0.001+

	P13. Preocupa-me que o estado da minha pele possa piorar

	Patients 1st 
	51.43
	50.0
	0.0
	100
	

	
	Patients 2nd
	52.88
	50.0
	0.0
	100
	0.739*

	
	Non patients
	4.38
	0.0
	0.0
	50
	p<0.001+

	P14. Prefiro fazer coisas sozinho(a) devido ao estado da minha pele
	Patients 1st 
	19.29
	0.0
	0.0
	100
	

	
	Patients 2nd
	18.27
	0.0
	0.0
	100
	0.157*

	
	Non patients
	0.63
	0.0
	0.0
	25
	p<0.001+

	P15. Fico irritado(a) com o estado da minha pele

	Patients 1st 
	52.14
	50.0
	0.0
	100
	

	
	Patients 2nd
	51.92
	50.0
	0.0
	100
	0.480*

	
	Non patients
	3.13
	0.0
	0.0
	50
	p<0.001+

	P16. O contato com a água incomoda-me (banho, lavar as mãos…)
	Patients 1st 
	28.57
	0.0
	0.0
	100
	

	
	Patients 2nd
	36.54
	25.0
	0.0
	100
	0.317*

	
	Non patients
	0.00
	0
	0.0
	0
	p<0.001+

	P17. O estado da minha pele dificulta a demonstração de afeto (carinhos, abraços, beijos…)
	Patients 1st 
	20.71
	0.0
	0.0
	100
	

	
	Patients 2nd
	23.08
	0.0
	0.0
	100
	0.157*

	
	Non patients
	0.00
	0.0
	0.0
	0
	p<0.001+

	P19. A minha pele está irritada

	Patients 1st 
	60.00
	50.0
	0.0
	100
	

	
	Patients 2nd
	65.38
	62.5
	0.0
	100
	0.414*

	
	Non patients
	5.00
	0.0
	0.0
	50
	p<0.001+

	P20. A minha pele afeta a minha interação com as outras pessoas
	Patients 1st 
	25.00
	0.0
	0.0
	100
	

	
	Patients 2nd
	25.00
	0.0
	0.0
	100
	1*

	
	Non patients
	0.00
	0.0
	0.0
	0
	p<0.001+

	P21. Fico constrangido(a) com o estado da minha pele
	Patients 1st 
	28.57
	25.0
	0.0
	100
	

	
	Patients 2nd
	30.77
	25.0
	0.0
	100
	0.317*

	
	Non patients
	0.63
	0.0
	0.0
	25
	p<0.001+

	P22. O estado da minha pele é um problema para as pessoas mais próximas de mim
	Patients 1st 
	20.71
	0.0
	0.0
	100
	

	
	Patients 2nd
	26.92
	12.5
	0.0
	100
	0.705*

	
	Non patients
	0.00
	0.0
	0.0
	0
	p<0.001+

	P23. Estou frustrado(a)/dececionado(a) devido ao estado da minha pele
	Patients 1st 
	38.57
	25.0
	0.0
	100
	

	
	Patients 2nd
	43.27
	50.0
	0.0
	100
	0.194*

	
	Non patients
	0.00
	0.0
	0.0
	0
	p<0.001+

	P24. A minha pele é sensível
	Patients 1st 
	72.14
	75.0
	0.0
	100
	

	
	Patients 2nd
	76.92
	75.0
	25.0
	100
	0.564*

	
	Non patients
	16.88
	0.0
	0.0
	75
	p<0.001+

	P25. O estado da minha pele afeta a minha vontade de estar com as outras pessoas
	Patients 1st 
	24.29
	0.0
	0.0
	100
	

	
	Patients 2nd
	25.00
	12.5
	0.0
	100
	0.564*

	
	Non patients
	0.00
	0.0
	0.0
	0
	p<0.001+

	P26. Sinto-me inferior (humilhado) devido ao estado da minha pele. Afeta as atividades diárias
	Patients 1st 
	18.57
	0.0
	0.0
	100
	

	
	Patients 2nd
	21.15
	0.0
	0.0
	100
	0.157*

	
	Non patients
	0.63
	0.0
	0.0
	25
	p<0.001+

	P27. A minha pele sangra
	Patients 1st 
	17.14
	0.0
	0.0
	75
	

	
	Patients 2nd
	18.27
	0.0
	0.0
	75
	0.157*

	
	Non patients
	0.63
	0.0
	0.0
	25
	p<0.001+

	P28. Fico aborrecido(a)/ perturbado(a) como estado da minha pele
	Patients 1st 
	40.71
	50.0
	0.0
	100
	

	
	Patients 2nd
	46.15
	50.0
	0.0
	100
	0.236*

	
	Non patients
	1.88
	0.0
	0.0
	25
	p<0.001+

	P29. O estado da minha pele interfere com a minha vida sexual

	Patients 1st 
	15.71
	0.0
	0.0
	100
	

	
	Patients 2nd
	17.31
	0.0
	0.0
	100
	0.157*

	
	Non patients
	0.00
	0.0
	0.0
	0.00
	p<0.001+

	P30. O estado da minha pele deixa-me cansado
	Patients 1st 
	27.14
	25.0
	0.0
	100
	

	
	Patients 2nd
	31.73
	25.0
	0.0
	100
	0.564*

	
	Non patients
	0.00
	0.0
	0.0
	0.00
	p<0.001+

	* Wilcoxon test between 1st and 2nd participations
+ Mann-Whitney test between patients and non-patients 
Items with a scale of 1 (never - better QoL) to 5 (always - worse QoL)



	
	Mean
	Median
	SD
	Minimum
	Maximum
	Area under the ROC
	p value

	Total Score
(No of items: 29)
	Patients 1st 
	34.63
	30.17
	22.02
	6.03
	82.76
	0.982
p<0.001
CI ]0.961;1[
	

	
	Patients 2nd
	37.53
	33.62
	21.78
	12.07
	84.48
	
	0.861*

	
	Non patients
	2.31
	0.86
	3.44
	0
	12.93
	
	p<0.001+

	Score of “Emotions” 
(No of items: 10)
	Patients 1st 
	35.71
	32.50
	22.10
	0
	82.50
	0.957
p<0.001
CI ]0.911;1[
	

	
	Patients 2nd
	37.7
	31.25
	20.04
	2.50
	82.50
	
	0.360*

	
	Non patients
	2.50
	0
	4.35
	0
	15
	
	p<0.001+

	Score of “Symptoms” 
(No of items:: 7)
	Patients 1st 
	47.76
	50
	22.61
	10.71
	82.14
	0.973
p<0.001
CI ]0.944;1[
	

	
	Patients 2nd
	53.02
	50.00
	20.42
	14.29
	82.14
	
	0.856*

	
	Non patients
	0
	0
	5.27
	0
	25
	
	p<0.001+

	Score of “Functioning”
(No of items:: 12)
	Patients 1st 
	26.07
	16.67
	26.63
	0
	97.92
	0.929
p<0.001
CI [0.859; 0.999[
	

	
	Patients 2nd
	28.37
	14.58
	28.14
	0
	97.92
	
	0.496*

	
	Non patients
	0
	0
	0
	0
	0
	
	p<0.001+

	* Wilcoxon test between 1st and 2nd participations
+ Mann-Whitney test between patients and non-patients
Items with a scale of 1 (never - better QoL) to 5 (always - worse QoL)
ROC – Receiver Operating Characteristic 
	





Table 5: Reliability data: internal consistency analyzed by Cronbach’α and test-retest by ICC
	
	Cronbach’α coefficient
	ICC

	
	Total of population (n=75)

	1st participation of patient
 (n=35)
	2nd participation of patient
 (n=26)
	Non-patientsWithout disease group (n=40)
	Between 1st and 2nd participations

	Total Score
(No of items: 29)
	0.975
	0.957
	0.957
	0.797
	0.990

	Score of “Emotions” 
(No of items: 10)
	0.928
	0.874
	0.840
	0.476
	0.961

	Score of “Symptoms” 
(No of items:: 7)
	0.919
	0.835
	0.802
	0.722
	0.974

	Score of “Functioning”
(No of items:: 12)
	0.962
	0.948
	0.956
	0.563
	0.995

	p<0.001
	
	
	
	
	





Table 6: Test-retest. Kappa coefficient for 1st and 2nd participations
	Kappa concordance coefficient for 1st and 2nd participations

	P1
	0.696
	P16
	0.948

	P2
	0.751
	P17
	0.841

	P3
	0.788
	P19
	0.702

	P4
	0.848
	P20
	1

	P5
	0.494
	P21
	0.680

	P6
	0.645
	P22
	0.773

	P7
	0.796
	P23
	0.803

	P8
	0.876
	P24
	0.833

	P9
	0.657
	P25
	0.823

	P10
	0.741
	P26
	0.875

	P11
	0.693
	P27
	0.876

	P12
	0.779
	P28
	0.699

	P13
	0.701
	P29
	0.849

	P14
	0.846
	P30
	0.842

	P15
	0.742
	
	

	p<0.001
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