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Background: Previous studies have paid attention to media as an important channel for understanding organ donation knowledge and have not divided groups according to the degree of media use to study their differences in organ donation. Therefore, the purpose of this study is to explore the influence of media use on organ donation willingness and the influencing factors of organ donation willingness of people with different media use levels.

Methods: A cross-sectional study of residents from 120 cities in China was conducted by questionnaire survey. Using Mplus 8.3 software, the latent profile analysis of seven media usage related items was made, and multiple linear regression was performed to analyze the influence of varying levels of media use on organ donation willingness of different population.

Results: All the interviewees were divided into three groups, namely, “Occluded media use” (9.7%), “Ordinary media use” (67.1%) and “High-frequency media use” (23.2%). Compared with ordinary media use, high-frequency media population (β = 0.06, P < 0.001) were positively correlated with their willingness to accept organ donation, residents who used media occlusion (β = −0.02, P < 0.001) were negatively correlated with their willingness to accept organ donation. The influencing factors of residents' accept willingness to organ donation were different among the types of occluded media use, ordinary media use and high-frequency media use.

Conclusion: It is necessary to formulate personalized and targeted dissemination strategies of organ donation health information for different media users.
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Introduction

Organ transplantation is an effective method for the treatment of end-stage organ failure, which is widely practiced around the world (1). The organ donation rate per million population had increased from 2.01 in 2015 to 3.70 in 2020 (2). By July 15, 2022, the number of organ donation volunteers in China has reached more than 4.85 million, the number of organ donations has reached more than 40,000, and the number of donated organs has reached 120,000 (3). Even so, an ongoing challenge for organ donation and transplantation is that the demand for organs far exceeds the supply (4). In most countries, organ donation is carried out based on the prior consent of donors or his or her close relatives upon death (5). Public attitudes toward living organ donation and transplantation are very important, however, their awareness is inadequate or biased, which may hinder the development of organ donation and transplantation, such as in Belgium, Spain, China and Australia (6–9). The media plays a key role in establishing a newsworthy story agenda for the society. It has become the main information source for the public to know about organ donation by establishing the topic and publicity channels of organ donation in various ways (10, 11). The longer people use the media, the more information they get. It increases people's sensitivity to organ donation, strengthens their motivation to donate and promotes practical action. By analyzing the content of organ donation on TV, Brian L. Quick found a positive influence on the actual transplant rate during the period of 1990–2005 (12). Andrew M. Cameron used social networks for organ donor registration, and found that the number of online organ donation registrations in the United States increased by 2,200%. In some states (such as Georgia), the number of registered people increased by 12,000%, and even in the state with the lowest response rate (such as Hawaii), it increased by 800% (13). Greg Moorlock and Heather Draper found that social media can be used to arouse people's sympathy for organ donation and promote organ donation by using identifiable victim effect by exploring three methods of organ donation (14). While promoting organ donation, mass media may bring to a pretty pass due to negative or sensational reports (15, 16). For example, Polish national newspapers, tabloids and TV news programs reported a series of negative events related to transplantation in 2007, followed by the number of transplantation dropped by 56% 2.5 months after the report (17). A similar thing happened in Australia from 1989 to 2003, when the number of donors dropped from 14 to 9 (18, 19).

Although previous studies have paid attention to the relationship between media and organ donation, they have not divided groups according to the degree of media use to study the differences in organ donation. Studies have shown that when the audience gets information, they will form three groups of people. First, news avoiders who do not contact the mass media (20). Second, people who contact information through various mass media (21). Third, people who are exposed to information only through new media or traditional media (22). There is obvious group heterogeneity in the use of media, and the information of organ donation obtained by different groups is also uneven (23). Latent Profile Analysis (LPA) was used to identify information seeking attributes and patterns, and to classify people into different profiles (i.e., types) (24). In this person-centered approach, mass media usages and interpersonal communication patterns are treated as information seeking characteristics of different types of people (25). LPA can identify the media use types of different groups of people, and accurately analyze the related factors that affect the public's willingness to accept organ donation. By identifying the media usage types of different groups of people through LPA, we can accurately analyze the related factors that affect the public's willingness to accept organ donation, so as to achieve accurate communication and enhance the public's willingness to accept organ donation. Therefore, this study adopted the individual-centered latent variable method to identify the media use types of different groups of people through latent profile analysis. The purpose was to explore the relationship between media use patterns and people's willingness toward organ donation, find out the factors that affect the public's willingness and put forward valuable suggestions for improving their donation willingness.



Methods


Ethics statement

The study protocol was approved by the Institutional Review Committee of Jinan University (JNUKY-2021-018), Guangdong, China. All respondents have informed consent and voluntarily participated in the survey.



Data source and sample

Inclusion criteria for this study: (1) The nationality of the People's Republic of China; (2) Age ≥12 years; (3) China's permanent resident population (annual travel time ≤ 1 month); (4) Participate in the study voluntarily and fill in the informed consent form; (5) Participators can complete the network questionnaire survey by themselves or with the help of investigators; (6) Participate can understand the meaning of each item in the questionnaire.

Exclusion criteria include: (1) inconvenient movement, confusion, mental disorders; (2) Those who are participating in other similar research projects; (3) People are unwilling to cooperate.



Survey method

Multi-stage sampling was used. First, the provincial capitals and four municipalities of 23 provinces and five autonomous regions in China were directly included, and 2–6 cities, a total of 120 cities, were selected from the non-provincial-level administrative regions of each province and autonomous region by random number table method. At least one investigator or one investigation team (≤ 10 people) were openly recruited in these cities. Based on the results of the seventh national census, the residents of these 120 cities were sampled with quotas (the attributes of quotas are gender, age, urban and rural distribution), which basically accords with the population characteristics of China. With the help of Questionnaires Platform, the investigators distributed questionnaires to the public one-on-one, and the respondents answered by clicking the link, and the investigators entered the questionnaire number. If the respondent has thinking ability but not enough action ability to answer the questionnaire, the investigator will query and fill in the questionnaire instead of him. The survey was conducted from July 10, 2021 to September 15, 2021.



Measurement

The questionnaire included social demographic information (such as gender, age, ethnicity and education level), media use, social support, depression, anxiety, pressure and willingness to accept organ donation. Among them, media use, pressure and willingness to accept organ donation were self-designed scales, while social support, depression and anxiety were international general scales.

The research team designed the questionnaire after consulting books and literature scientifically and comprehensively. Before the questionnaire was officially used, experts consulted and discussed on June 7, June 11, June 15, June 18, July 3, and July 8, 2021. The consulted experts were all senior professional titles and regional representatives. Specialties include social medicine, health education, health statistics, health management, psychology, humanities, journalism and communication, pharmacy, nursing, sociology, philosophy, etc.



Scale of willingness to accept organ donation

Residents' willingness to accept organ donation was reported by the residents themselves (26). Use a score from 0 to 100. The higher the score, the stronger the will power.



Self-made media usage scale

The self-made media usage scale was used to measure the type and degree of media usage. Through scientific and comprehensive access to books and literature, the research team designed the questionnaire (27, 28), and experts (all with senior titles and regional representation) were consulted and discussed to ensure that the questionnaire is applicable to all media users. There were items items in the scale, which were used to know the contact frequency of respondents to seven kinds of media: newspapers, magazines, radio, television, books (non-textbooks), personal computers (including tablets) and smart phones. Each entry was set with five options: never use, occasionally use, sometimes use, often use and almost every day, which were assigned to 1–5 in turn (never use = 1, almost every day = 5). The number of days that the measured person was exposed to various media in one week was used as the scoring basis, and the total score of each option was added as the scoring result, with a total score of 35 points. A higher score indicates that the subjects' media usage was higher. The Cronbach's alpha of the scale was 0.70.



Perceived social support scale

The PSSS was used to measure social support (29). PSSS was a 12-item self-report that assessed emotional support from friends, family and significant others. There were seven options in this scale, from “extremely disagree” to “extremely agree”, which were assigned 1–7 in turn (extremely disagree = 1, extremely agree = 7). The respondents scored the degree of consent of each item, and the scores of all items were added together to get a score between 12 and 84, which reflected the total degree of social support felt by the individual. The higher the score, the higher the degree of support. The Cronbach's alpha of the scale was 0.96.



9-item patient health questionnaire

The depression was measured by 9-Item Patient Health Questionnaire (30). The subjects' self-assessment based on their past two weeks' situation and the depression assessment based on the self-assessment scores have good reliability and validity in assisting the diagnosis of depression and assessing the severity of symptoms. The scale consists of 9 items. For each item, four options were set: almost nothing, a few days, more than half, and almost every day. The score was assigned to 0–3 (almost nothing = 0). The total score of each option was added as the scoring result, and the total score was 27. The higher the score, the more prone to depression. The Cronbach's alpha of the scale was 0.94.



7-item generalized anxiety disorder

The anxiety was measured by 7-item generalized anxiety disorder (GAD-7). The subjects made self-evaluation based on their own situation in the past two weeks, and evaluated anxiety disorder according to the results of self-evaluation scores. GAD-7 had good reliability, as well as criterion, construct, factorial, and procedural validity (31). There are seven items in the scale. For each item, four options were set: none at all, a few days, more than half, and almost every day. The score was assigned to 0–3 (none at all =0). The total score was 21 points. The higher the score, the more anxious you were. The Cronbach's alpha of the scale was 0.96.



Self-made pressure scale

The self-made pressure scale was used to measure the pressure (32). Self-evaluation of personal pressure by subjects. The scale was scored by six points, and the subjects scored from 1 to 6 according to their perceived level. The higher the score, the more obvious the pressure. The scoring method was mainly the addition of three self-rated scores, which was the level of personal pressure. The measurement mainly focuses on the individual's ability to deal with pressure, taking time as a unit, from 2weeks to 1 year to perceive and evaluate the pressure in life (including family and work). There were three questions in total. The Cronbach's alpha of the scale was 0.86.



Statistical analysis

Continuous variables were expressed by M±SD, Chi-square (x2) test was used for comparison between groups, and classified variables were expressed by frequency. The potential profile of seven items used by media was analyzed by Mplus8.3 software, the smaller the values of Akaike Information Criteria (AIC) and Bayesian Information Criteria (BIC) were, the better the LPA fitting model was. The entropy value was between 0 and 1, and the closer to 1, the more accurate the classification. The significant difference between Lomendell-rubin (LMR) and Bootstrap Likelihood Ratio Test (BLRT; P < 0.05) indicates that K-type model was superior to K-1 model. Gradually increase the number of categories in the model from the initial model until the model with the best fitting data was found. On the basis of retaining the best category model, SPSS26.0 software was used for stepwise regression analysis. P < 0.05 (two-side) is statistically significant.




Results


Analysis of potential profile of media use

Selected 1–6 potential profile models to analyze the frequency of media usage. The results showed that the values of AIC, BIC, and aBIC decreased with the increase of the number of classifications. The two indexes of LMR and BLRT (P < 0.001) showed that the models of Class 2, Class 3, Class 4 and Class 5 fit well, and the value of Entropy was closest to 1 when it was in Class 4, followed by Class 3. Combined with the model diagrams of various categories, the classification models of three potential categories (C1, C2, and C3) were finally selected as the classification of residents' media usage frequency. The average probability of residents belonging to each category was between 95 and 98%, indicating that the results of the three models are reliable, as shown in Table 1.


TABLE 1 Potential profile model fitting indicators of media usage types.

[image: Table 1]

There were obvious differences in the scoring probability of the three potential categories in seven media usage items, showing different characteristics. The most obvious characteristics were judged according to the dimensional differences within and between groups. The subjects in category C2 account for about 67.1% of the total subjects, and the frequency of media use (18.504 ± 2.643) was higher than that in category C1 but lower than that in category C3. Therefore, this category was named “Ordinary media use”. Category C1 subjects accounted for about 9.7% of the total subjects, and the scores of each item (12.515 ± 1.788) were not high, and were significantly lower than those of C2 and C3. According to its scoring characteristics, this category was named “Occluded media use”. Category C3 subjects accounted for about 23.2% of all subjects, and its score (24.571 ± 3.510) was significantly higher than that of C1 and C2. Therefore, this category was named as “High-frequency media use” (see Figure 1).


[image: Figure 1]
FIGURE 1
 Profile of three potential categories of residents' media use of seven items.




Descriptive statistics and one-way ANOVA

A total of 11,031 questionnaires were collected. Among the participants, 5,998 (54.4%) were females, 4,665 (42.3%) were younger than 30 years old, 6,360 (57.7%) were non-agricultural registered permanent residence, 8,008 (72.6%) were urban residents, and 6,487 (58.8%) had college degree or above (see Table 2).


TABLE 2 Descriptive statistics and one-way ANOVA.

[image: Table 2]

Based on the analysis of the potential profile of media use, it was found that the number of residents aged less than 30 (55.4%) was the largest among the ordinary and high-frequency media users. Among the media- occluded people, the majority (42.5%) had primary school education or below. In the cases of no depression (49.5%), no anxiety (61.3%), and mild stress (26.2%), people with ordinary contact with media accounted for more, while in the cases of severe depression (6.1%), severe anxiety (6.4%), and severe stress (11.5%), people with high frequency of media use accounted for more.

The differences of residents' willingness to accept organ donation were statistically significant (P < 0.05) in terms of age, permanent residence, registered permanent residence, education level, marital status, number of houses, number of children, number of brothers and sisters, debt, religious belief, anxiety, depression and stress, etc., which indicated that these factors had significant influence on residents' willingness to accept organ donation.



Scores of media use and willingness to accept organ donation

The scores of all scales of the included people were shown in Table 3: Among them, newspapers scored the lowest (1.86 ± 1.08) and smart phones scored the highest (4.33 ± 1.13). It showed that Chinese people were more inclined to smart phones in media use. The scores of the subjects' willingness to accept organ donation were moderate (56.93 ± 32.36), which indicated that Chinese residents' willingness to accept organ donation was average at present.


TABLE 3 The scores of media use and willingness to accept organ donation of the subjects.

[image: Table 3]



Summary of residents' willingness to accept organ donation scores

In the summary of residents' willingness to accept organ donation scores (Figure 2), about 51.69% residents' willingness to accept organ donation scores were ≤ 60, and only about 20.70% residents' willingness to accept organ donation scores were between 91 and 100.


[image: Figure 2]
FIGURE 2
 Summary of residents' willingness to donate organs.


Among the organ donation intentions of the three categories of people who use media, people with “Ordinary media use” scores between 91 and 100 are the most (1,551), people with “High-frequency media use” followed (582), and people with “occluded media use” were the least (150). However, in their respective categories, “High-frequency media users” accounted for 22.83%, followed by “Ordinary media users” accounted for 20.92%, and “occluded media users” accounted for 14.06% of the lowest.



Regression analysis of predictive variables on accept willingness of organ donation

As shown in Table 4, compared with ordinary media use, high-frequency media population (β = 0.06, P < 0.001) were positively correlated with their willingness to accept organ donation, residents who used media occlusion (β = −0.02, P < 0.001) were negatively correlated with their willingness to accept organ donation.


TABLE 4 Regression analysis of media use on the accept willingness to organ donation.

[image: Table 4]

Residents with college level or above (β = 9.93, P < 0.001) and non-agricultural registered permanent residence (β = 3.30, P < 0.001) were more willing to accept organ donation. Male (β = −2.38, P < 0.001), older (β = −4.20, P = 0.001), residents with religious beliefs (β = −5.12, P = 0.004) were less willing to accept organ donation. Among individual social support, friend support (β = 0.95, P < 0.001) and other support (β = 0.30, P = 0.029) could enhance residents' willingness to accept organ donation. On the contrary, family support (β = −0.62, P < 0.001) could hinder residents' willingness to accept organ donation.

Among people with media use occlusion, residents with three or more houses (β = 0.08, P = 0.020), moderate anxiety (β = 0.07, P = 0.022), moderate stress (β = 0.15, P < 0.001), severe stress (β = 0.33, P < 0.001) and high support from friends (β = 0.26, P = 0.007) were more willing to accept organ donation. Other support (β = −0.23, P = 0.005) hindered residents' willingness to accept organ donation (see Table 5).


TABLE 5 Regression model of accept willingness to organ donation among people with media occlusion.

[image: Table 5]

Among people with ordinary media use, residents with college degree or above (β = 0.17, P < 0.001), non-agricultural registered permanent residence (β = 0.06, P < 0.001), mild anxiety (β = 0.04, P = 0.005), moderate anxiety (β = 0.05, P < 0.001) and severe stress (β = 0.07, P < 0.001) were more willing to accept organ donation. Male (β = −0.04, P < 0.001), had religious beliefs (β = −0.03, P = 0.002) and residents with children (β = −0.10, P < 0.001) were less willing to accept organ donation. In social support, friends' support (β = 0.12, P < 0.001) and other support (β = 0.07, P =0.002) increased residents' willingness to accept organ donation, family support (β = −0.10, P < 0.001) hindered residents' willingness to accept donations (see Table 6).


TABLE 6 Regression model of accept willingness to organ donation among ordinary media users.

[image: Table 6]

Among the high-frequency media users, the residents with college degree or above (β = 0.13, P = 0.001), moderate pressure (β = 0.09, P < 0.001) and severe pressure (β = 0.27, P < 0.001) were more willing to accept organ donation. Older residents (β = −0.11, P = 0.005) with high frequency of media exposure are less willing to accept organ donation (see Table 7).


TABLE 7 Regression model of accept willingness to organ donation among people high-frequency media user.

[image: Table 7]




Discussion

This study investigated and analyzed the influence of media use on Chinese residents' willingness to donate organs and other factors that may affect their willingness to accept organ donation. The study found that the degree of media use had a significant impact on residents' willingness to accept organ donation. “High-frequency media use” and “ordinary media use” had positive effects on organ donation willingness, “occluded media use” had a negative impact on organ donation willingness. In other words, the higher the degree of media use, the more willing to accept organ donation, and the lower the degree of media use, the lower the willingness to accept organ donation.

The content of media used might affect people's willingness to accept organ donation. Among the three categories of media use, the residents of “high-frequency media use” and “ordinary media use” were mainly young people, with the largest number of people using smart phones. There was an interactive platform of social media in smart phones, and social media played a certain role in increasing the effectiveness of living donation (33). For example, setting up online organ donation registration links (34), developing smart phone applications to increase living organ donation (35), implementing publicity and training programs to find living donor (36), etc. In addition, medical professionals in organ transplantation have begun to explore how to expand and educate the public through online platforms and social media (37). This made the smart phone-based “high-frequency media use” and “ordinary media use” people received more knowledge about organ donation, more objective understanding, and higher willingness to accept organ donation.

The residents with “media use occlusion” were mostly middle-aged and elderly people, and the media they were exposed to were mainly TV and radio. These media reports on organ donation issues were relatively lacking, which led to this group's little knowledge of organ donation and low willingness to accept organ donation. The findings of this study were inconsistent with a study conducted in Murcia, Spain. Television had the greatest influence on the public's awareness and attitude toward organ donation (38). Older people with lower education level were more likely to be affected by health problems depicted on TV (39). However, in China, TV, radio and other mass media seldom report on organ donation issues, and the low attention of Chinese mass media on organ donation issues had become the main restricting factor to improve the willingness to accept organ donation and the acceptance rate of organ transplantation (40).

The study also found some other factors that may affect residents' willingness to accept organ donation. Gender, age, whether have children or not, religious belief and so on all had negative influences on residents' willingness to accept organ donation. Education level, registered permanent residence nature, degree of stress, etc. all had positive influence on residents' willingness to accept organ donation. Studies showed that the younger (41) and better educated people (42) were more likely to make organ donation. Previous studies have found that men were less willing to donate and less likely to have conversations about organ donation, while women were more likely to mention their willingness to donate and their moral/altruistic/religious reasons (43). However, due to the lack of understanding of the religious aspects of organ donation and transplantation, many people rejected the concept of organ donation for religious reasons (44). The results were consistent with the data of this study.

Besides, social support was considered as a predictor of organ donation willingness (45). Social support is defined as information leading the subject to believe that he is cared for and loved, esteemed, and a member of a network of mutual obligations (46). The social support system aims to assess the views on the adequacy of social support from three specific sources: family, friends and other important sources (47). Individual attitude is not the only determinant of organ donation behavior (48). One of the major concerns about organ donation is the opposition of other people. Donors must deal with conflicts with their families in the decision-making process (49, 50), it will make the donors have ambivalence before organ donation. Social support can reduce the worries related to living donation and reduce the influence of worries on ambivalence (51), and then increase the willingness to accept organ donation. We found that the support of friends and other important people in social support had a significant positive impact on residents' willingness to accept organ donation, and the opinions or suggestions of friends and other important people could enhance people's willingness to accept organ donation. On the contrary, family support could hinder residents' willingness to accept organ donation to some extent. The reason was probably influenced by Chinese cultural environment. In the Chinese mind, everyone has a different distance from himself. The nearest others are family members, who usually have the strongest relationship with themselves, while the farthest others are unfamiliar members of society, who have the weakest relationship with themselves (52). The willingness to accept organ donation is often closely related to the closest family members. In “The Book of Filial Piety”, it was mentioned: “When the body is skinned, the parents are afraid to damage it, and filial piety begins.” Under the influence of Chinese traditional filial piety culture, family emotional factors will hinder people's willingness to accept organ donation to a certain extent.

In fact, the idea of “The Book of Filial Piety” was to oppose unnecessary damage to the body, but not to advocate absolute preservation of the body. Organ donation in modern society is aimed at helping others to treat patients and prolong their lives, and its loss to the body is positive, rather than meaningless (53). Since ancient times, China has emphasized “benevolence”. Altruistic organ donation is a virtue that emerged only today in the development of medical science, because it can save lives and give others a chance to be reborn (54). This is a typical “benevolence”. Many people only know that “the skin of the body is affected by the parents” is the absolute preservation of the body, but they don't know that it is a fearless injury against the body, which makes people not willing to accept organ donation. Therefore, the media can design some publicity contents aiming at Chinese traditional culture when conducting popular science propaganda on organ donation, so as to alleviate or dispel citizens' concerns about the traditional concept of organ donation, with a view to increasing the organ donation rate.


Research highlights and limitations

This study is the first survey of residents' willingness to accept organ donation in Chinese mainland, with a large sample size and wide representation. In addition, this study takes media use as an independent variable for the first time and classifies people, so as to explore the degree of influence of different residents' media use on their willingness to accept organ donation, which is innovative.

This study also has some limitations: firstly, this study uses cross-sectional data as the data source, so it is difficult to make causal inference. Secondly, due to the limitation of sampling methods, there may be sample selection bias.




Conclusion

It is suggested that the government and relevant departments should pay more attention to the willingness of people with different media usage levels to accept organ donation, formulate personalized and targeted dissemination strategies for organ donation health information for different media usage groups, and focus on different public groups with different media usage characteristics.
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