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    Abstract
Background: Knowledge and positive attitude toward vitiligo would foster support for affected individuals, improving their sense of well-being and possibly treatment outcome. Purpose: To evaluate the levels of public knowledge and attitude toward vitiligo among Saudis. Methods: A cross-sectional study among 12,181 participants. Data were collected using a self-administered questionnaire enquiring about knowledge, attitude, and perceptions in vitiligo. Results: The response rate was 95.4%. Most respondents had heard about vitiligo (96.9%). The median knowledge score was four out of eight and median attitude score was six out of eight. Social media/Internet was the most commonly reported source of information (34.7%), followed by family/friends/acquaintances (30%). Higher proportions of correct responses were recorded regarding the noninfectious nature of vitiligo (85.0%) and whether vitiligo was dangerous or connected to skin cancer (63.4%). However, unsatisfactory responses were found regarding the immunological basis of the condition: only 24.3% knew that vitiligo was an immune disease and 24.5% knew about the role of heredity in vitiligo. The majority of respondents did not mind employing patients with vitiligo (89.0%). Only 40.6% responded that they would marry someone with vitiligo. Positive attitude was significantly common in respondents aged 31–50 years (P < 0.01), women (P < 0.01), and those who had a university degree or higher (P < 0.05). Conclusion: Although overall attitude toward vitiligo patients was positive, there were gaps in the knowledge, particularly regarding the nature of the disease. More awareness and education are required to improve attitude toward vitiligo patients, with an aim to improve their overall well-being.
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    Introduction


    Vitiligo is common noninfectious, acquired hypopigmentation characterized by a major esthetic disturbance impacting patients' psychological well-being and quality of life.[bookmark: ft1][1],[bookmark: ft2][2],[bookmark: ft3][3],[bookmark: ft4][4],[bookmark: ft5][5] In social stereotype, vitiligo is associated with several misconceptions varying across cultures and societies.[bookmark: ft6][6],[bookmark: ft7][7],[bookmark: ft8][8] These perceptions were demonstrated to predict its acceptance among patients and the society, which impacts patient's well-being, sense of stigmatization, and even treatment outcome.[bookmark: ft9][9],[bookmark: ft10][10]


    To our knowledge, no recent studies addressed public attitude and knowledge toward vitiligo in all five regions of Saudi Arabia. Therefore, we conducted this study to evaluate the knowledge and attitude about vitiligo among Saudis and to explore the local myths.


    Methods


    A descriptive and analytic cross-sectional study was conducted among 12,181 Saudi participants. The study included Saudi adults aged 18 years or older, who were dwelling in any of the five regions of the Kingdom of Saudi Arabia (KSA), and who accepted to take part in the study. Non-Saudi and younger adults were excluded. The sample size was calculated using the formula for a cross-sectional study:


    n = ([z2 × p × q])/d2


    Where: P = prevalence of adequate knowledge (unknown, P = 50%), Z = 95% confidence interval, d = margin of error ≤5%.


    The sample size was calculated using the Raosoft website,[bookmark: ft11][11] which yielded a sample of 385 subjects. It was then increased to 482, considering for a 25% non-response rate.


    Data were collected using a self-administered questionnaire. The questionnaire items were adopted from a previously prepared self-structured validated questionnaire.[bookmark: ft12][12] The questionnaire included four main parts including sociodemographic characteristics of the participants, knowledge, attitude, and perceptions about vitiligo.


    Regarding knowledge items, a score of one was given for each correct response and a score of zero was given for incorrect responses or missing values. The total score of knowledge was computed by the summation of responses for each participant. Adequate knowledge was defined as total score equal to or greater than the median value, while lower scores indicated inadequate knowledge.


    Regarding attitude items, a score of two was given to each positive attitude, one for unsure responses, and zero for negative attitude. A total score for attitude was computed as the summation of responses for each participant. A positive attitude was defined as a total score that is equal to or greater than the median value, whereas lower scores indicated a negative attitude. Data were collected using an electronic questionnaire administered through the Google Forms platform (https://www.google.com/forms/about/). The questionnaire's online link was sent to the study population through social media with the assistance of data collectors all-over the five regions of KSA: Northern, Southern, Central, Eastern, and Western.


    Ethical considerations


    Written consent was included in the electronic questionnaire as a mandatory field to be agreed prior to participation. Data were collected considering privacy, safety, and confidentiality of the participants. Ethical approval was obtained from the Institutional Review Board of the authors' affiliation, a tertiary care center in Western Saudi Arabia.


    Statistical analysis plan


    Data were extracted from the electronic questionnaire, Google Forms, as an Excel file (Microsoft Corporation).[bookmark: ft13][13] Then, the data were transferred to the Statistical Package for the Social Sciences (SPSS) (version 21.0 for Windows (SPSS Inc., Chicago, IL, USA) for analysis. Frequency and percentage were used to describe the categorical variables, whereas mean and standard deviation were used for the continuous variables. A Chi-square test was conducted to investigate the association of knowledge and attitude with the demographic factors. Differences with P < 0.05 were considered statistically significant.


    Results


    Characteristics of the study population


    Of the 12,181 participants included in the study, 555 (4.6%) were excluded as they were non-Saudi giving a response rate of 95.4%. Women represented 72.1% of the sample (n = 8380). Participants aged 18–30 years represented more than half of the sample (n = 6853, 58.9%). The study included participants from all around Saudi Arabia, with the majority being residents of the Eastern region (n = 2983, 25.7%) and Southern region (n = 2775, 23.9%). The characteristics of the study population are shown in [Table - 1].
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        	Table 1: Characteristics of the study population (n=11,626)
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    Knowledge about vitiligo


    Most of the respondents stated that they heard about vitiligo (n = 11,265, 96.9%). The median knowledge score of the total sample was four out of eight, indicating average knowledge. As shown in [Table - 2], higher proportion of participants were aware that vitiligo was noninfectious (n = 10,351, 85.0%), and it was not dangerous or connected to skin cancer (n = 7,357, 63.4%). A total of 5177 (62.8%) answered correctly regarding the effects of vitiligo on the social status of patients. However, the rates of correctness were unsatisfactory regarding the immunological basis of the condition; only 2822 (24.3%) knew that vitiligo was an immune disease, as well as regarding the role of heredity in vitiligo (n = 2846, 24.5%). Approximately half (n = 5509, 47.4%) of the respondents agreed with the availability of treatment for vitiligo [Table - 2].
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        	Table 2: Knowledge of vitiligo
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    Attitude toward vitiligo


    Our respondents had a median attitude score of six out of eight, indicating overall positive attitudes toward vitiligo. As shown in [Table - 3], most respondents had positive attitude toward communication with vitiligo patients including handshaking (n = 10,301, 88.6%), eating food prepared by patients (n = 9106, 78.3%), and sharing food with patients (n = 9318, 80.1%); and the majority of respondents did not mind employing patients with vitiligo (N = 10,346, 89.0%). However, only 4730 (40.7%) thought that they would marry someone with vitiligo. The self-reported prevalence of vitiligo was reported by 262 (2.3%) ever-married individuals.
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        	Table 3: Attitudes toward vitiligo
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    Factors associated with knowledge about vitiligo


    Adequate knowledge about vitiligo was significantly more frequent in respondents who previously heard about vitiligo (P < 0.01), those aged 50 years or older than (P < 0.01), women (P < 0.01), residents of the Northern region of Saudi Arabia (P < 0.01), those who had a university degree or higher (P < 0.01), and those who were employed (P < 0.01) [Table - 4].
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        	Table 4: Factors associated with knowledge of vitiligo
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    Factors associated with attitude towards vitiligo


    Positive attitude toward vitiligo was significantly more common in respondents aged 31–50 years (P < 0.01), women (P < 0.01), residents of the Southern region of Saudi Arabia (P < 0.01), those who had a university degree or higher (P < 0.05), and those who were unemployed (P < 0.01) compared with their counterparts [Table - 5].
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        	Table 5: Factors associated with attitudes toward Vitiligo
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    Predictors of positive attitude toward vitiligo


    Adequate knowledge was independently associated with positive attitude toward individuals having vitiligo, with odds ratio (OR) = 1.85 (P < 0.001) compared with inadequate knowledge. Other independent factors associated with positive attitude toward individuals having vitiligo included older participant's age (31–50 years: OR = 1.31, P = 0.000; >50 years: OR = 1.36, P = 0.002), female gender (OR = 1.14, P = 0.003), higher educational level (middle school: OR = 2.63, P = 0.031; high school: OR = 2.69, P = 0.024; and university+: OR = 2.71, P = 0.023), and Central (OR = 1.20, P = 0.001) and Northern (OR = 0.63, P < 0.001) regions [Table - 6].
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        	Table 6: Independent factors associated with positive attitudes toward vitiligo
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    Sources of information on vitiligo


    The most frequently cited source of vitiligo-related information among the respondents was Social media/Internet (n = 4040, 34.7%), followed by Family/Friends/Acquaintances (n = 3570. 30.7%) and healthcare provider/doctor (n = 1936. 16.7%). A small fraction mentioned books/magazines/newspapers (n = 921, 7.9%), television (N = 561, 4.8%), and other sources of information (n = 341, 2.9%). Eighty-three participants (0.7%) reported that they suffered/are suffering from vitiligo, and 10,626 (91.4%) thought that there was a lack of public awareness regarding vitiligo and its treatment [Table - 7].
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        	Table 7: Sources of information about vitiligo
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    Discussion


    Public attitude plays an important role in the psychological dimension of vitiligo as it constitutes one of the possible causes of depression, isolation, and distress among patients. Beyond the disfiguring effect, vitiligo is associated with several misconceptions that vary across cultures and societies. Among the common misconceptions is the belief that it is an infectious disease or caused by specific type of food and drinks. Vitiligo has also been misperceived as a form of leprosy, linked to skin cancer, or thought that it is a hereditary and nontreatable condition.[bookmark: ft14][14] In the Arab culture, one of the beliefs is that vitiligo is related to the evil eye and Jinn (evil spirits).[bookmark: ft15][15] The main focus of this population-based study was the knowledge, attitude, and perceptions about vitiligo among the Saudi population. The findings showed relatively low levels of knowledge about various aspects of vitiligo, notably misconceptions about the disease and unawareness about its pathophysiological mechanisms and treatment. These low levels of knowledge contrasted with generally positive attitude including tolerance regarding individuals with vitiligo, especially during common societal interactions; however, a good percentage of participants expressed reluctance to have a person with vitiligo as a partner. Both overall knowledge and attitudes levels were significantly more adequate among participants with older age, female gender, higher educational level, and some regional variances existed as well.


    A Saudi study conducted by AlGhamdi et al. reported that various misconceptions and negative attitude about vitiligo among the public were prevalent, affecting vitiligo patients' quality of life.[bookmark: ft16][16] Another study by Thompson et al. analyzed British vitiligo patients and discovered that they suffer from avoidance and concealment.[bookmark: ft17][17] A similar study by Kent and Al'Abadie revealed that vitiligo affects lives in a variety of ways, mainly due to activities such as avoidance and negative reactions by others.[bookmark: ft9][9] A previous study revealed that 33.63% of patients with vitiligo in a teaching hospital in India suffered from psychiatric morbidity.[bookmark: ft18][18] In comparison with earlier studies, our study differ by analyzing the knowledge, attitude, and perceptions in five Saudi regions (Eastern, Western, Central, Southern, and Northern).


    In contrary to previous studies, interesting finding in this study was significantly positive attitude toward patients with vitiligo.[bookmark: ft9][9],[bookmark: ft16][16],[bookmark: ft17][17],[bookmark: ft18][18] However, the percentage of positive attitude varied according to the type of interaction with the vitiligo patients. Only 40% of the respondents reported that they would accept to marry a vitiligo patient, while 26% refused and 33.3% have not answered. In contrast, 56.1% and 42.8% reported unwilling to marry a patient with vitiligo in the studies by AlGhamdi et al.[bookmark: ft16][16] and Fatani et al.,[bookmark: ft12][12] respectively. Further, Fatani et al. reported that 24% would avoid shaking hands with a vitiligo patient to prevent infection[bookmark: ft12][12] which is significantly different from the findings in our study (8%). Regarding sharing food with a vitiligo patient, 80% of our respondents reported willingness to eat with them. However, only 10% refused, which is lower than previous findings reported by Fatani et al. (24.8%).[bookmark: ft12][12] Comparison of our findings with previous local data suggests impressive changes in the population's attitude toward patients with vitiligo. This is probably due to the remarkable development in Saudi Arabia during the last decade in terms of education and health sectors. The positive attitude of respondents was seen among those with university degree or higher educational levels in the Saudi population.


    While majority of the participants were aware that vitiligo is not an infectious disease, <45% were knowledgeable about the effect of autoimmunity and stress in the pathogenesis of the disease, whereas 46.1% believed that it is a hereditary disease. In addition, more than 30% admitted having no knowledge about majority of the knowledge questions. Although etiology of vitiligo is not fully understood, it appears to include an interaction of genetic, neurological, and immunological factors.[bookmark: ft1][1],[bookmark: ft19][19] In addition, patients commonly attribute the onset of their disease to specific events, including physical injury, pregnancy, sunburn, or emotional stress. To date, there is no evidence supporting a causal relationship of these factors with vitiligo. On the other hand, high frequency of comorbid autoimmune diseases, such as halo nevus and malignant melanoma, in patients with vitiligo, suggests an autoimmune etiology of the disease.[bookmark: ft4][4]


    Several studies examined the knowledge about vitiligo and showed that misconceptions and poor awareness about vitiligo are prevalent among the public and even among patients, which is consistent with our findings.[bookmark: ft20][20],[bookmark: ft21][21] Locally, a recent Saudi study reported that 33% of the participants did not know that vitiligo was not infectious and 45% did not know that the condition was not related to food.[bookmark: ft21][21] Another local study showed that 8% believed that vitiligo was an infectious disease, and 25.1% were not sure,[bookmark: ft16][16] while a study from India showed 17% misconception about the infectious origin of the disease.[bookmark: ft20][20] AlGhamdi et al. found that 31.3% of the participants believed that hereditary is also one of the causes of vitiligo and 33.1% thought it is infectious.[bookmark: ft16][16] Another local study that assessed awareness of vitiligo in 486 Saudi school students, of whom 24.1% had vitiligo, concluded that myths about causes of vitiligo are widespread and delayed seeking medical management. The author attributed the prevailing myths among Saudi school students to inadequate knowledge about the disease, low level of education, social misconception, and cultural beliefs.[bookmark: ft14][14]


    All these misconceptions may explain some of the findings related to attitude found in our study. Most of our respondents believed that there was a lack of awareness regarding vitiligo and most reported the social media and internet as their source of knowledge. This suggests a starting point for spreading awareness, knowledge, and help with the public attitudes.


    Conclusion


    Despite the fact that overall attitude toward vitiligo patients was positive, there remained some gaps in the knowledge, particularly, regarding the nature and pathophysiology of the disease. More awareness and education are required to improve public attitude toward patients. These steps would improve patient well-being.
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Adequate 622

Overall adequate attitude 56.9
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Variables OR (95% CI) P
Age (years)

1830 ref 0.000

3150 131(1.18-145) 0.000

>50 136 (1.12-1.66) 0.002
Sex

Male ref -

Female 1.14 (1.05-1.25) 0.003
Region of residence

Eastern ref

Southern 0.99 (0.89-1.11)

Western 0.97 (0.86-1.08)

Central 120 (1.07-1.33)

Northern 0.63 (0.55-0.72)

Education level
No formal education
Elementary school
Middle school
High school
University or higher

Employment status
Student
Employed
Unemployed
Retired!
Self-employed

Knowledge
Inadequate
Adequate

ref
233 (090-6.04)
2.63 (1.09-6.36)
2,69 (1.14-6.34)
271 (115-638)

ref
0.95 (085-1.07)
0.940.78-1.13)
1.070.96-1.19)

ref
1.85 (1.71-2.00)

0.000

Multivariate binary logistic regression - dependent factor (level).

Attitude (positive). OR: Odds ratio, 95% CI: 95% confidence interval, ref:
Category used as reference to calculate OR.
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Variable n (%)
Health-care provider/doctor 1936 (16.7)
Family/friends/acquaints 3570 30.7)
Social media/Tnternet 4040 (34.7)
Books/magazines/newspapers 921(7.9)
Television 561(4.8)
Others 34129)
Diagnosed with vitiligo 830.7)
Missing data 174 (15)

There is a lack of public awareness
regarding vitiligo and its treatment
Yes
No
Don’t know

10626 (91.4)
37762
623 (5.4)






