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Background: Despite the importance of organ donation and transplantation in improving the quality of life, still, there is a shortage of organ donations, worldwide. Lack of knowledge among the public could be the reason. In previous studies, the focus was predominantly on medical students at universities. The aim of this study was to assess university students’ knowledge and attitude about organ donation and transplantation among different colleges at the university.

Method: A cross-sectional study was conducted among university students between August 2021 and February 2022 using a validated self-designed questionnaire. The questionnaire consisted of five sections. The first section was about the research information. The second section was informed consent. The third section was about sociodemographic information. The fourth section was about the knowledge of organ donation. The last section was about the attitude toward organ donation. The data were analyzed by descriptive statistics and chi-square tests.

Results: The study included 2,125 students. 68.1% were females, and 93.1% were in the age group 17–24 years old. Only 34.1% had good knowledge about organ donation, 70.2% had a low attitude, and 7.53% had adequate information about brain death. The most common reason for supporting donating organs among university students was to save a life (76.8%) and the most common reason for refusing organs, was I am still unaware. In addition, only 25.66% of the participants had a high attitude toward people with poor knowledge about organ donation. The majority of the students (84.13%) used online sources and social networks as the primary sources of information about organ donation.

Conclusion: The knowledge and attitudes of university students toward organ donation and transplantation were low. Saving a life was the most common reason for supporting organ donation, and knowledge was the biggest obstacle. Online sources and social networks were the primary sources of knowledge. The attitude was greatly influenced by knowledge. Organizing campaigns, and events, and incorporating organ donation and transplantation into university curricula will increase university students’ knowledge and attitudes.
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Introduction

Organ donation is the contribution of a human organ or tissue from an alive or dead person to a living recipient that needs transplantation (1). The implantation of an organ is probably the only effective management for organ failure (2). Worldwide, kidney transplantation is the most commonly performed procedure, as many patients have end-stage kidney disease (ESKD). Other less common organ transplantations include the liver, heart, pancreas, lungs, and intestine. Globally, chronic kidney disease and ESKD continue to increase in both developed and developing countries (3). In general, organ transplantation improves the lifespan of patients, minimizes morbidity, improves the quality of life, permits social and medical recovery, and cuts the costs associated with medical care (4).

Despite the importance of organ donation in improving the quality of life, there has been a shortage of donated organs worldwide. This is because the number of patients on the waiting list is rapidly increasing, but the number of organ donors is not keeping up to meet the demand (5). This unbalance between the available organ donations and the patients who require organ transplantation is interrupted, which generates a severe problem in the medical field, and subsequently increases the death rate. Ethical, cultural, legal, and religious issues as well as age, gender, education, and income are reported to be the main barriers to donating organs (6–8).

A high level of knowledge and positive attitude toward organ donation and transplantation should be improved and concentrated upon in the general population to create an increase in the number of organ donors. Most university students have strong educational backgrounds, come from multiple regions, are familiar with technology, and have a lot of knowledge and experience. This makes them an important and unique group in society. In many previous studies, knowledge and attitudes regarding organ donation and transplantation were evaluated only among medical university students (9–15). Students at other colleges rarely study. Therefore, this study aimed to assess the knowledge and attitude about organ donation and transplantation among different nine colleges at the university.



Methods


Ethical consideration

This study was approved by the Medical Research Ethics Committee, College of Medicine and Health Sciences, Sultan Qaboos University, Oman, with an ethical approval number EC/397/2021. Preceding the study, a detailed procedure of the study was explained, and each student signed a voluntary consent form.



Study design

This cross-sectional observational study was conducted between August 2021 and February 2022. The study was conducted in nine colleges at Sultan Qaboos University, including Medicine and Health Sciences, Engineering, Agricultural and Marine Sciences, Economics and Political Science, Science, Nursing, Law, Education, and Arts and Social Sciences. The inclusion criteria includes all local students of any age and year of study. The exclusion criteria include all non-local students and those in semester one of the foundation programs. Due to the COVID-19 pandemic, the questionnaire was conducted online via Google forms. The survey was distributed through emails, social media, and self-administered. The Questionnaire contains some self-developed questions, and others were obtained from literature reviews (16, 17). Additionally, the questionnaire was available in both English and Arabic versions.



Sample size calculation

The sample size was calculated by using the formula n = NZ2p (1-p)/{d2 (N-1) + Z2p (1-p)}, where n = sample size, N = total number of SQU students, Z = standard normal deviate = 1.96 with a confidence level of 95%, d = permissible error on each side of 2% and p = prevalence. Because this was the first study at Sultan Qaboos University, the prevalence (p) was obtained from a pilot study in which the prevalence of knowledge and attitude about organ donation was 50.0%. Moreover, 5% was added to the sample size to avoid any incorrectly filled-out questionnaires. A pilot study was conducted among 15–20 students from each college who fulfilled the research criteria. Those who participated in the pilot study were excluded from the study. The Cronbach’s alpha for the reliability of the questionnaire was 0.606.



Data collection

The questionnaire consisted of five sections. The first section was about the research information. It includes a brief description of the study, how it runs, its purpose, the importance of participation in the study, and the ethical approval. The second section was informed consent. The third section was about sociodemographic information. It contained information about sex, age, residence, college, marital status, source of information about organ transplantation, and year of study. The fourth section was about the knowledge of organ donation, and it focused on organ donation, the age limit for organ donation, the advantages, and risks of donating an organ, the possibility of donating whole or part of an organ, the presence of a national program, and organ registry. The last section was about the attitude toward organ donation, and this part concentrated on the student’s attitude toward organ donation, the role of organ donation in saving lives, registration as a donor if national registration is available, donation after death, promotion of organ donation among their relatives and the barriers for unwillingness to donate. The Questionnaire was designed in such a way that it featured a mix of positive and negative questions, allowing the study to prevent false-positive results due to incorrectly filled questions.



Scores of knowledge and attitude

Fifteen questions were used to assess the knowledge about organ donation, and the answers were yes, no, and I do not know. The scores ranged from zero to 15. The students who scored <60% (0–8 out of 15) were considered as poor knowledge, whereas those who scored ≥60% (9–15 out of 15) were considered as good knowledge (17). The attitude was assessed by eight questions answered by yes, no, or I do not know and two multiple-choice questions. Similar scores, as with knowledge, were used to score the attitude. Achievement of 60% or more is regarded as a high attitude, and less than 60% is a low attitude. The two multiple-choice questions were used to determine what makes the participants willing or refusing to donate organs.



Data analysis

The data were analyzed using Statistical Package for Social Science (SPSS) version 27 software (SPSS Inc., Chicago, United States). Frequencies and percentages were used to represent categorical data such as gender, age, marital status, academic degree, and college type. Continuous data were presented as mean and standard deviation. A Chi-square test was performed to measure the significant association between sociodemographic data and knowledge and attitude about organ donation. The p-value was considered significant if it was equal to or less than 0.05.




Results

In total, 2,173 participated in the study. However, 48 students were excluded because they did not fulfill the research criteria. Therefore, 2,125 students were included in this study.

Only 31.9% of the students were males and 68.1% were females. Most of the students were in the age group 17–24 years old (93.1%), 94.9% were singles, and only 4.9% were married. Furthermore, only 61 (2.9%) students in the foundation program participated in the study, and more than half (52.4%) were in the foundation program’s third semester. Surprisingly, the number of master’s and Ph.D. students was low, 4.6 and 0.8%, respectively, when compared to the bachelor’s students, 94.5%. The College of Science had the highest number of participants (17.9%), followed by the College of Art and Social Sciences with 14.2%, the College of Education with 13.7%, and the College of Economics and Political Science with 12.7% (Table 1).



TABLE 1 The sociodemographic characteristics of the students toward organ donation and transplantation.
[image: Table1]

About two-thirds (65.9%) of the students had poor knowledge about organ donation. Most of the students heard about organ donation (98.5%), and 95.3% of them knew that organ donation would save other people’s lives. 65.6% of the students knew that the kidney is the most transplanted organ globally. Interestingly, 82.1% of the students knew that rejection of the transplanted organ is possible, and only 14.6% knew that donor and recipient’s blood groups must be comparable and not identical. Half of the students (50.9%) knew that Islam permits organ donation. However, surprisingly, 50.1% of the students were unaware of the country’s rules regulating organ donation. Despite that, according to 73.8% of the students, organ donation is ethically acceptable.

70.8% of the students heard about brain death. However, only 15.2% of students were aware that organ donation from brain-dead patients is possible, which is equal to the percentage of students who heard about organ donation cards for brain-dead patients (15.3%). More than half of the students (55.6%) did not know that brain death is caused by stopping brain stem reflexes, and only around 12.6% of the students knew that brain death is irreversible (Table 2).



TABLE 2 University students’ responses to knowledge levels about organ donation.
[image: Table2]

Males were higher in poor knowledge compared to females, 71.5 and 63.2%, respectively. 72.5% of the College of Education students had poor knowledge about organ donation. Interestingly, a nearly equal percentage of students in the College of Agricultural and Marine Sciences and the College of Art and Social Sciences had poor knowledge about organ donation, 67.8, and 67.2%, respectively. On the other hand, the students in the Colleges of Nursing and Medicine and Health Sciences showed that 45.7 and 46.7%, respectively, had good knowledge about organ donation. The students in semesters 1–3 and semesters 4–6 had poor knowledge, whereas in semesters 7–9 and 10–12, students showed better knowledge. Surprisingly, the graduated students showed a high percentage of poor knowledge (67.6%), equal to the percentage of poor knowledge in semesters 1–3 and 4–6 students (Table 3).



TABLE 3 The association between sociodemographic variables and university students’ knowledge about organ donation.
[image: Table3]

University students had a poor attitude toward organ donation and transplantation, with 70.2%, while only 29.8% had a good attitude. Only 32.4% of the students would donate their kidneys or other organs after death, and 28.5% would register their names as donors after death. When we asked the students if a member of their family develops kidney failure, will they donate their kidney to him or her? 75% of the students agreed to donate. When it comes to commercial transplantation, 62.9% of the students refused to sell their organs for the sake of money (Table 4).



TABLE 4 University students’ responses to attitude levels about organ donation.
[image: Table4]

The students from the College of Medicine and Health Science had the highest attitude, with 38.2%. Followed by the Colleges of Engineering, Economics and Political Science, and Nursing with 32.4, 32.2, and 32.3%, respectively. 29% of the students with a bachelor’s degree or Doctor of Medicine (MD) had a high attitude, while Ph.D. students showed only 27.8% with a high attitude. When the students were between 17 and 24 years old, 29.2% had a high attitude. The percentage of high attitude increases with students between 25 and 32 years old and more than 32 years, with 37.0 and 40.0%, respectively (Table 5).



TABLE 5 The association between sociodemographic variables and the attitude of university students.
[image: Table5]

When asked the students about the obstacles that stop them from donating organs, 58.8% said “I am still not aware,” followed by “I am afraid” with 42.6%, and only 5.4% reported that organ donation is against the Islamic religion (Table 6). The most common reason for supporting donating organs among university students was to save a life, followed by to help a fellow person, and to become a donor for someone dear to me, with 76.8, 43.9, and 28.1%, respectively (Table 7).



TABLE 6 Reasons for refusing to donate organs among university students.
[image: Table6]



TABLE 7 Reasons for supporting donating organs among university students.
[image: Table7]

Online sources and social networks were found to be the most common sources of information about organ donation, represented by 84.3%, followed by radio and TV 27.8%, and family and friends 25.3%, respectively. Posters and newspapers served a small role as a source of knowledge about organ donation, 12.7, and 9.8%, respectively (Figure 1).

[image: Figure 1]

FIGURE 1
 Sources of knowledge about organ donation among students.




Discussion

University students are the strength of the country and would be able to spread the importance of organ donation among friends, families, and societies. In addition, they have more exposure to life, are more experienced, and are usually keen to help. Good knowledge and a high attitude are critical in promoting organ donation and transplantation, in particular, for patients who have no other treatment or badly suffer from other treatments. Organ transplantation supports save patients’ life and improves their survival rates (18). This study aimed to assess university students’ knowledge and attitude about organ donation.

The findings of this study showed that 98.5% of the students heard about organ donation. This finding is in line with another study conducted among medical students, which found roughly the same result, 98.5% (19). However, our study showed that only 34.1% of the students were with good knowledge about organ donation, which is lower than a study performed on the adult population in Saudi Arabia, which found that only 44.7% of the participants were with good knowledge (5). Good knowledge was shown among students from the Colleges of Medicine and Health Sciences and Nursing with 46.7 and 45.7%, respectively. Medical and nursing students are more interested in such medical issues and have more encounters with patients. This finding is in line with other similar studies (13, 20).

Furthermore, the current study found a significant association between knowledge and gender, as females (36.5%) had more knowledge than males (28.5%). Therefore, being a female is positively associated with better knowledge, which is in agreement with another study (21). However, these findings were in contrast with a study conducted on medical students in South India, where almost one-third (34.6%) of male students had adequate knowledge compared to females (24.6%) (22). In addition, our study found that the students relied heavily on online sources and social networks as a source of information about organ donation, represented by 84.13% of the total number of students and to a lesser extent on radio and television, family and friends, campaigns, health care facilities, and others. In a similar study, the internet and social media were identified as the most common sources of information about organ donation, represented by 81.2% (23). In contrast, another study showed that TV was the most important source of information about organ donation (24). Such a difference could be explained by the year in which the study was conducted. The current study was conducted in 2021/2022, and the other study was conducted in 2009. At that time, the use of the internet and social networks was minimal.

Furthermore, there was a significant association between academic semesters knowledge in which better levels of knowledge were observed with the progression in the academic semesters. However, the graduates showed lower knowledge levels compared to other students. These findings were consistent with another study (22). The current study showed that age was not significantly associated with knowledge, which is in line with other studies (21, 25).

Assessing the students’ knowledge about the Islam view on organ donation was very important as religion may affect both knowledge and attitude toward organ donation. We found that only 50.9% of the students knew that Islam allows organ donation, and it is in line with another study (16). In addition, when we asked the students about the reasons that make you refuse organ donation, only 5.4% said that it is against the Islamic religion.

The present study found that 92.5% of the students had poor knowledge about brain death. Similarly, poor knowledge was observed among 81.3% of medical students in Egypt (26). Poor knowledge about brain death consistently negatively affects organ donation (27). This suggests that students from all colleges have a low understanding of brain death. Including this information in the curriculum would increase students’ knowledge about brain death and clarify various misunderstandings. Regarding the attitude toward organ donation, this study showed only 29.8% of the participants had a high attitude. In contrast with our study, a similar study in Saudi Arabia indicated a higher attitude, with 42.4% (28). This difference can be explained by the fact that organ donation and transplantation started earlier in Saudi Arabia as well as the presence of the Saudi Center for Organ Transplantation (29). In our study, only 38.2% of the medical students had positive attitudes toward organ donation. Compared to other medical students, this finding is low. Recent study in Turkey showed that 71.2% medical students exhibited high attitudes regarding organ donation and transplantation (30). Another two studies showed that 96 and 80% of Canadian and Spanish medical students have a favorable attitude toward organ donation, respectively (31, 32).

The current study shows no relationship between sex and attitude. Thus, according to our study, being a male or female does affect your attitude. On the contrary, there was a study conducted in India showed an association between attitude toward organ donation and gender with 70.9% of the men willing to donate an organ after death while only 52.3% of the women were willing to donate an organ (33). Similar studies reported the same association (34, 35).

In the present study, the Bachelor’s degree or Doctor of Medicine (MD) students had relatively low attitudes toward organ donation (29.3%), compared with 40% of the students with Master’s degrees. However, only 27.8% of the Ph.D. students had high attitudes. That was not expected since Ph.D. students usually are more educated, but this could be explained due to very few responses from Ph.D. students.

The current study shows that age and attitude had no association. Similarly, there is no association between academic degrees and attitude. In contrast with our study, a study carried out in Poland showed an association between age and attitude. 96% of those aged less than 60 had a positive attitude toward organ donation, while 81.3% of those who were aged more than 60 years had a positive attitude (36).

This study evaluated the association between knowledge and attitude toward organ donation and transplantation. The findings show that more than 37% of those with high knowledge had a high attitude. In comparison, only 25% of those with poor knowledge had a high attitude. Thus, we can conclude that those with high knowledge had a higher attitude. This finding is in line with another study in Saudi Arabia, which showed that 40.6% of those who had good knowledge had a high attitude while only 11.1% of those who had poor knowledge had a high attitude (5).

The present study shows that the most important obstacle to organ donation was knowledge, as more than half of the participants said I am still unaware of organ donation. Moreover, the second most chosen option was, I am afraid, and that could be due to a lack of awareness. The general population, including students, may not be aware of the procedure and tests that should be taken before and after the donation. This finding is in line with another similar study, which showed that more than 60% of the adults in the general population were still not aware of organ donation (17).

Furthermore, the current study shows that most of the participants did not choose the option that says that organ donation and transplantation are against the Islamic religion. Therefore, the majority of participants are aware that organ donation and transplantation are permissible in the Islamic religion. On the contrary, a study performed in Pakistan showed that more than 45% of the participants believed that religion was the major barrier to organ donation (24).

When we asked the students what supports them to donate organs, 76.8% say that they want to save a life, and only 3.9% would do it for the sake of money. In line with this study, 70.14% of the participants in the public in China would donate organs to save lives (37). However, in Turkey, where a pilot study assessed the knowledge and attitudes of medicine, nursing, dentistry, and health technical students toward organ donation, only 35.8% would donate organs to save a life (38).


Strengths and limitations

The strengths of our study include that students, who participated in the present study, come from different colleges, including medical, nursing, engineering, law, art, science, economics, agriculture, and education, which eliminates bias among the participants. The sample size is calculated based on a pilot study and not only estimated. However, the current study has also some limitations. First, due to the COVID-19 pandemic, we were unable to conduct face-to-face questionnaires, which would have been preferable because it would have limited inappropriately and randomly filled out questions as well as misunderstood questions, resulting in results that are more accurate. Second, this study was conducted only among one single university. Thus, to generalize the findings, the study should include students from other universities. Finally, a low number of master’s and Ph.D. students participated in this study.




Conclusion

The knowledge and attitudes of university students toward organ donation and transplantation were low. Saving a life was the most common reason for supporting organ donation, and knowledge was the biggest obstacle. Online sources and social networks were the primary sources of knowledge. The attitude was greatly influenced by knowledge.


Recommendations

Organizing campaigns, and events, and incorporating organ donation and transplantation into university curricula will increase university students’ knowledge and attitudes.
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