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    Abstract
Introduction: Organ donation is widely contentious among the Saudi population though remains largely understudied. In the aim to understand the public perception of organ donation, willingness to donate, and the reasons for donation refusal, we carried out this study. Methodology: A cross-sectional questionnaire-based study was conducted on a stratified-by-region random sample of 2596 Saudi residents in Riyadh area between 15 and 70 years of age in March 2010. The main outcomes were rates of organ donation awareness, willingness to donate, and awareness of Islamic opinion permitting organ donation. Secondary exploratory analysis was performed to determine reasons for organ donation refusal. Results: Seventy-six percentage of the sample had some background knowledge of organ donation; however, 41% were unwilling to donate their organs, with only 30.1% of our sample having had a prior knowledge about Islamic opinion about organ donation. Overall, of those who had background knowledge of organ donation, 79.5% thought that organ donation was important or very important. Respondents who are women, older, more educated, and in higher income group were more likely to be aware of organ donation (P < 0.05) and those younger than 35 years old were more likely to be unaware of the Islamic opinion (P < 0.001). The most cited reasons for donation refusal included the desire to be buried with complete parts (43.8%) (i.e., not disfigured), having an incomplete idea about brain death (24%), and because they thought that it was forbidden in Islam (15.1%). Conclusion: The level of organ donation awareness was comparatively high, but knowledge of the Islamic views of organ donation lacked among high portion of our sample, which partially explains the high organ donation refusal rate. There remains a large need to promote public awareness about the importance of organ donation and to clear the confusion of the Islamic view.
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    Introduction


    Organ transplantation is currently recognized to be the treatment of choice for multiple end-stage organ diseases.[bookmark: ft1][1] The need for organ transplantations is rapidly increasing in Saudi Arabia. For instance, the number of end-stage renal disease patients in Saudi Arabia approached 12,116 in 2011 and is predicted to double in the next decade.[bookmark: ft2][2],[bookmark: ft3][3] The expected posttransplantation 5-year survival rates are 85% for kidney transplant, 70% for liver transplant, and 65% for heart transplant,[bookmark: ft4][4] which are much higher when compared to the conventional supportive therapy. According to the Saudi Center for Organ Transplantation latest statistics, 309 of patients undergoing brain death in Saudi Arabia were eligible for organ donation, but unfortunately only 23% of those patients' families agreed to donate their organs. An even lesser rate was reported in a study reviewing 162 brain-dead patients' families' response when approached for organ donation in King Abdulaziz Medical City, where only 17% agreed for donation.[bookmark: ft1][1] The reason for family refusal differs widely, but a common denominator was found to be the lack of understanding of the concept of brain death [bookmark: ft2][2] and misconception of the Islamic view on organ donation.


    A study carried out in Riyadh and Jeddah cities in Saudi Arabia in 1995 revealed that 68% of respondents were willing to donate their relatives' organs in case they endured brain death and 38% agreed to donate their own organs.[bookmark: ft5][5],[bookmark: ft6][6] Not unexpectedly, a recently published systematic review has shown religious opinion to be a very important factor to affect organ donation in the Middle East.[bookmark: ft6][6],[bookmark: ft7][7] The above studies were mostly from single-center and covered small nonrepresentative samples, which highlights the need for larger study to establish a better understanding of rates of organ donation awareness, willingness to donate, and awareness of Islamic opinion.


    Methodology


    The study was approved by King Saud University Ethics Review Board; it was an observational cross-sectional study that targeted a stratified-by-region random sample taken from the population of Riyadh city and surrounding villages, i.e., Riyadh area. Riyadh city was geographically sectioned into four quarters, i.e., south, west, east, and north. Within each quarter, based on local residents' advice about the most populated malls, schools and colleges were targeted. Outside the city, concentric villages were chosen to complement the urban Riyadh city with its rural surroundings. The study was conducted in a 2-week period in March 2010 in association with educational campaign aimed to increase the awareness of Saudi society about organ donation. The activities of campaign took place in several sites, for example, schools, universities, colleges, and main malls. Age range was between 15 and 70 years. The target population approached was 3000 male and female participants, 2596 out of which completed our questionnaire. The remaining 404 participants were excluded as they either did not return their questionnaires or had incompletely filled them. We utilized list-wise deletion to handle questionnaires with missing data.


    A standardized questionnaire was used to ascertain the awareness, knowledge, and attitude toward organ donation and transplantation as well as few background and demographic questions. The questionnaire was based on several previous validated questionnaires used in previous studies.[bookmark: ft5][5],[bookmark: ft8][8],[bookmark: ft9][9] It was then tested on a pilot of 65 individuals who were chosen randomly from King Saud University Center. The format and content were found to be clear and straightforward, suggesting no further edition on the questionnaires. They were distributed by trained personnel who had a clear idea about research questions, choices, and possible answers. It was ascertained that questionnaires were filled by participants before attending the activity of educational program and without influence on their opinions by the members of campaign.


    Data were entered and analyzed using the SPSS Inc. Released 2008. SPSS Statistics for Windows, Version 17.0. (Chicago, US: SPSS Inc). Chi-square tests of independence were performed to test the association between the various study variables. Based on the Chi-square test results, odds ratios (ORs) were calculated and reported along with the 95% confidence interval. P < 0.05 was considered statistically significant.


    Results


    The study targeted 3000 recipients, 2596 of whom returned the questionnaires filled, making the response rate of 86.5%.


    As shown in [Table - 1], while the majority of our population were from Riyadh area, were students, and were 15–20 years of age, our sample spectrum included substantial numbers from all categories across the Saudi demographics, students, workers, and unemployed people of both genders, and all socioeconomic and occupational levels were included.
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        	Table 1: Demographical data of the study participants
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    When asked about whether they heard about organ donation or not before, 76.3% said yes, while only 23.7% never heard about organ donation prior to the campaign. Awareness level was found to be higher among older participants, with a statistically significant difference (P = 0.01). [Table - 2] shows the participants' answer to most of the study questions.
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        	Table 2: Participants' answer to main study questions
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    The degree of perceived importance of organ donation was important or very important in 79.8%, but neutral in 16.9% and unimportant in 3.5%.


    In response to the question regarding willingness to agree to organ donation of a relative if they had brain death, 56% agreed, 16% did not, while 27.4% remained undecided. The reason behind the willingness to donate organs was humanity and giving reasons in 47%, religious rewards in 37%, and because they witnessed someone in need to organs 13.7%. On the other hand, among those who refused donation, 27.7% reported the fear to be buried “incomplete,” 17.7% thought the donor's body will be disfigured, 19.7% reported the disagreement of family in this issue, 19.4% refused because they lacked the basic understanding of brainstem death, and finally 15% refused donation because they thought it was forbidden in Islam.


    About 70% of our study participants were unaware of the presence of a religious opinion permitting organ donation, while only 30% had prior knowledge about it. Rate of lack of awareness of Islamic opinion was higher in younger participants (<20 years of age), P < 0.001, OR =1.603).


    Discussion


    Our study is, by far, the largest in Saudi Arabia investigating organ donation awareness in the general population. The level of organ donation awareness in our study (74%) was higher than the previous national study which estimated awareness to be 44% among urban and 31% among rural populations. A possible explanation to the higher level of awareness in our study is the increasing number of organ donation awareness campaigns which is proposed to be a key factor in improving awareness.[bookmark: ft10][10] Our study, however, in contrast to previous national studies, reported no statistically significant difference [Table - 3] between Riyadh and its surrounding rural villages, which probably reflects the fast spread of knowledge to Riyadh's neighboring villages and the higher rate of villages' urbanization.
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        	Table 3: Factors affecting level of organ donation awareness across our population and the statistical significance of their interaction
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    Reported willingness to donate brain-dead relatives' organs was 56% in our study, about 12% lower than the previous 1996 national-based study, a discrepancy that can be explained by the limited awareness of religious opinion in our sample (30% only) compared to 42% in the 1996 study.[bookmark: ft5][5] Reasons for refusal that included body disfigurement, religious opinion unawareness, and family disagreement were consistent with the two previous studies.[bookmark: ft5][5],[bookmark: ft8][8]


    Organ donation awareness was found to be significantly more in women, higher educated individuals, those with higher socioeconomic status, and in married people [Table - 3]. This goes in synchronization with many previous studies [bookmark: ft11][11],[bookmark: ft12][12],[bookmark: ft13][13] that identified those to be strong predictors for higher levels of organ donation awareness.


    All studies of organ donation awareness in Saudi Arabia, including ours, have consistently yielded lower awareness (30%–74%) levels than most of its counterparts around the world [Table - 4].[bookmark: ft14][14],[bookmark: ft15][15],[bookmark: ft16][16],[bookmark: ft17][17] However, compared to previous studies in Saudi Arabia, the increased rate of organ donation awareness in our study reflects a promising trend and a higher chance of having next-of-kin agreement to organ donation in case of a relative's brain death. As the morbidity of end-organ dysfunction continues to plague the country, improvement of organ donation awareness in our study, albeit marginal, represents a step in the right direction. However, the knowledge of Islamic opinion was only 30% which calls for more awareness campaigns that include Islamic education about the permissibility of organ donation.
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        	Table 4: Comparison between levels of awareness and willingness for organ donation across five large countries
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    Finally, although our study has a considerably large sample size and included both urban and rural areas, it is important to note some limitations. First, our study design was observational with its inherent limitations. Second, the study only included the central region of Saudi Arabia; therefore, caution should be exercised before generalizing its findings to the rest of the country. Furthermore, 13.5% of the participants approached did not return completed questionnaires and therefore were excluded; whether this impacts the true rate of organ donation awareness is unknown.


    Conclusion


    Disseminating the idea of the organ donation, explaining the concept of brain death, and utilizing mass media in that purpose are a cornerstone in improving the culture of organ donation in the long term. Larger, more comprehensive study covering all Saudi Arabian regions is needed to help us understand the full dimension of this issue in the country.
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Research question Yes (%) No (%) Don’t know (%)
Have you heard about organ donation? 1980 (76.3) 615 (23.7) -

Are you aware about brain death concept? 2331(89.8) 265 (102) .

Would you agree to donate a relative’s organs if he/she endured brain death? 144 (55.5) 428 (16.5) 726 27.9)
Are you aware about the Islamic opinion regarding organ donation? 776 29.9) 831 (32.0) 989 (38.1)
Would you agree to donate your own organs during life? 576 22.18) 1360 (52.4) 658 (25.35)
Would you agree to donate your organs if you endured brain death? 1310 (50.46) 628 (24.19) 658 (25.35)
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Gender
Male 1102 (90.4) 117 9.6) <0.0001 0935 (0.91-0.954)*
Female 1332(96.7) 45(33) 1.97 (1.53-2.533)*
Place of residence
Riyadh 2264 (94) 144 (6) 0.051
Surrounding villages 170 (90.4) 18(9.6)
Marital status
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Single 1824 (94) 136 (1) 0.589 (0.391-0.88)*
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5000-10.000 SR/month 671(93) 49(7) 0.686 (0.453-1.039)*
10.000-15.000 SR/month 685 (94.5) 37(5) 0.928 (0.595-1.446)*
>15.000 SR/moath 918 (95) 6 (5) 1.00 (reference)
Level of education
Iiliterate 28 (824) 6(17.6) <0.0001 0271 (0.77-0.95)*
Primary school 24(85.7) 4(143) 0.349 (0.087-1.40)*
Tunior high school 98 (91.6) 9(34) 0.633 (0.204-1.96)*
High school 718 (91.5) 67(85) 0.623 (0.244-1.58)*
Bachelor degree 1480 (95.4) 71(4.6) 1212 (0.477-3.08)*
Master degree and above 86 (94.5) 5(5.5) 1.00 (reference)

*95% CI. CI: Confidence interval, OR: Odds ratio, SR: Saudi rival
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