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Purpose: Despite significant progress in organ donation programs worldwide, there remains an imbalance between the global demand
for and availability of organs. While healthcare professionals play an important role in organ donation, operating room nurses, due to
their direct involvement in transplant-related procedures such as organ retrieval and transplantation surgery, play an important role, yet
their perspectives remain underexplored. This study aims to investigate the knowledge, attitudes, and willingness towards organ
donation among nurses in the operating room.

Patients and Methods: A cross-sectional study was conducted from April 15, 2024, to April 25, 2024, at four tertiary hospitals in
Sichuan Province, all of which are accredited for organ transplantation procedures. Demographic data, knowledge, attitudes, and
willingness towards organ donation were collected from operating theatre nurses through a questionnaire. Using snowball sampling via
WeChat, we disseminated an electronic questionnaire to operating room nurses across the selected hospitals. Adequate knowledge was
defined as achieving 70% or more of the maximum possible score.

Results: A total of 502 nurses were included in the study, of whom 442 (88.05%) were female. Furthermore, 230 (45.82%) of the
participants had been employed in the field for over a decade. The mean knowledge and attitude scores were 7.57/10 and 105.32/154,
respectively. While only 16.14% were unwilling to donate, nearly half (49.6%) remained undecided, respectively. Multivariate logistic
regression analysis revealed that the total attitude score (OR = 1.037, 95% CI: [1.024-1.050], P < 0.001), participation in voluntary
blood donation (OR = 1.564, 95% CI: [1.013-2.415], P = 0.044), registration for organ donation (OR = 6.056, 95% CI: [1.514—
24.225], P=0.011), and discussions about organ donation with family members (OR = 2.898, 95% CI: [1.818-4.621], P < 0.001) were
independently associated with a willingness to donate.

Conclusion: Nurses in operating room had adequate knowledge and neutral attitudes, particularly concerning family consent and
concerns over organ allocation towards organ donation.
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Introduction
Organ donation, an important aspect of healthcare since the 1960s, has prompted the initiation of national programs in at
least eighty countries.' It stands as a lifeline for patients in need of organ transplants. Despite concerted efforts, there
persists a global imbalance between the demand for organs and their availability.? Each year, the number of individuals
added to solid organ donation people waiting for transplants surpasses those who actually receive a transplant.’* This
disparity underscores the urgent need to optimize organ donation practices.

In most countries, health professionals, particularly health professionals involved in organ donation, particularly
physicians, play a key role in organ donation. Serving as local champions within intensive care units and hospitals, they
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shoulder the responsibility and accountability for facilitating deceased organ donation.” While these programs are
indispensable, they alone fall short of meeting the escalating demand for organs. Literature suggests that expanding
education and involvement in organ donation beyond physicians to include other key medical personnel is necessary.®
Operating room nurses are uniquely positioned to influence organ donation outcomes through their roles in intraoperative
care of donors and recipients, coordination with transplant teams, and organ procurement logistics. Yet, their perspectives
remain underexplored during surgeries and deep understanding of physical conditions. Despite their significant role,
research has predominantly focused on physicians and general nursing staff, leaving a knowledge gap about operating
theatre nurses’ attitudes towards organ donation.” ® This gap is particularly concerning given their potential impact on
organ donation outcomes. In China, despite the implementation of a voluntary organ donation system in 2015, family
consent remains a significant barrier, and cultural beliefs regarding bodily integrity persist. Understanding OR nurses’
perspectives is thus essential for improving donation rates in this unique sociocultural context.

The Knowledge-Attitude-Practice model is a fundamental theory in health literacy and plays a core role in shaping
human health behaviors.'® It posits that knowledge positively influences attitudes, which in turn drive individual
practices.'! Given OR nurses’ hands-on involvement in the donation process, their knowledge gaps or negative attitudes
may directly hinder organ donation implementation, making a KAP assessment particularly relevant. In Hong Kong,
medical students showed high positivity but low donor registration, indicating a gap between attitude and action.'? The
Saudi Arabian community exhibited moderate knowledge with a preference for family member donations, reflecting
cultural influences.'® Karachi’s students and physicians demonstrated high knowledge and attitudes but low practical
application, suggesting a disconnect between theoretical understanding and real-world practices.” In Southern Saudi
Arabia, healthcare professionals and students had adequate knowledge but hesitance to donate, highlighting barriers like
religious beliefs and knowledge gaps.'* The integrative review showed positive effects of educational initiatives on
healthcare professionals’ attitudes and knowledge,'” while in Quebec, pharmacists were positively inclined but identified
a need for more knowledge, emphasizing the role of targeted educational programs.'®

Understanding an individual’s willingness is important for future practice implementation, especially in contexts like
organ donation. To address these gaps, this study assessed operating room nurses’ knowledge, attitudes, and willingness
regarding organ donation in Sichuan, China, and identified predictors associated with these outcomes.

Materials and Methods

Study Design and Participants
Data collection for this cross-sectional study was conducted between April 15, 2024, and April 25, 2024, in four tertiary
care hospitals in Sichuan Province, China, authorized for organ transplantation, focusing on operating theatre nurses.
This study was approved by the Ethics Committee of the West China Hospital of Sichuan University (No.2024 Review
(504), and all participants provided written informed consent.

Inclusion criteria encompassed registered nurses with a valid license and a minimum of one year of experience in the
operating room. Exclusion criteria comprised interns, residents, fellows, and those on medical leave, vacation, or
involved in external educational activities.

Questionnaire Design

In our study, we utilized the Organ Donation Scale, originally developed by Shih Li-chu and others from Taiwan,'’ and
enhanced it with additional demographic information derived from a comprehensive literature review.'® ?° The final
questionnaire, presented in Chinese, was structured into four sections: Demographic Information (including gender, age,
education level, professional title, years of work experience, etc)., Knowledge, Attitude, and Willingness.

The Knowledge section comprised 10 questions, with correct answers awarded 1 point and incorrect ones 0 points,
leading to a total possible score ranging from 0 to 10. The Attitude section consisted of 22 questions, divided into three
sub-sections: “Barriers to Organ Donation” (9 questions, items 12-22), “Recognition of the Value of Organ Donation”
(items 1-6), and “Non-recognition of the Value of Organ Donation” (items 7-9, 10—11). This section employed a 7-point
Likert scale, with options ranging from “Strongly Disagree” (1 point) to “Strongly Agree” (7 points). For the positively
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framed questions (items 1-6), higher scores indicated a more favorable attitude towards organ donation, whereas for the
negatively framed questions (items 7-22), higher scores suggested a less favorable attitude. The Willingness Dimension
was assessed with five questions. The first item, the Organ Donation Willingness Scale, used a 5-point Likert scale
ranging from “Unwilling” (1 point) to “Willing and have signed an organ donation card” (5 points), with higher scores
reflecting greater willingness to donate. The internal consistency of the questionnaire was assessed using Cronbach’s
alpha, yielding an overall value of 0.898, indicating good reliability. The subsequent items (2 to 4) focused on the
willingness to donate specific organs, similar organs, and preferences for organ recipients. Adequate knowledge and a
positive attitude were defined as scores exceeding 70% of the maximum possible score in each respective dimension.
This threshold was adopted based on precedent in similar KAP studies, where 70% is commonly used to indicate

sufficient knowledge or a favorable attitude.*'**

Questionnaire Distribution and Quality Control

Using a snowball sampling method, the initial participants were recruited from the four selected hospitals and were then
asked to forward the questionnaire link to other operating room nurses within their professional network. The electronic
questionnaires were distributed via Wechat (Tencent, China) using a link created by the Wen-Juan-Xing online platform
(Changsha Ranxing Information Technology Co., Ltd; https://www.wjx.cn/app/survey.aspx), an online questionnaire

software platform. The researcher contacted the principal investigator at the surveyed hospitals, providing a detailed
in-person explanation of the study’s purpose, significance, and methodology. The organization and implementation of the
survey were thoroughly discussed. Subsequently, the researcher and the hospital’s principal investigator jointly conducted
an online meeting to brief the study participants on the research objectives, methods, significance, as well as instructions
and precautions for questionnaire completion. Following the training, the principal investigator shared the survey
questionnaire’s QR code in the department’s WeChat workgroup, overseeing and guiding the nurses in completing the
questionnaire.

Sample Size )
Sample size was calculated using the formula for cross-sectional studies: 0=0.05, n = (@ x p x (1 —p) where
Zi_qs2 = 1.96 when 0=0.05, the assumed degree of variability of p=0.5 maximizes the required sample size, and 6 is
admissible error (which was 5% here). The calculated sample size was 480, including an extra 20% to allow for subjects

lost during the study.

Statistical Analysis

Statistical analysis was conducted using SPSS 26.0 (IBM Corp., Armonk, N.Y., USA) and AMOS 22.0 (IBM Corp.,
Armonk, N.Y., USA). Continuous variables were described as means and standard deviations (SD), while categorical
variables were summarized as frequencies and percentages (n%). Normality of continuous data was assessed, with the
t-test applied to normally distributed data and the Wilcoxon Mann—Whitney test to non-normally distributed data for
comparisons between two groups. For analyses involving three or more groups, ANOVA was used for continuous
variables with normal distribution and equal variances, and the Kruskal-Wallis test was employed for data not normally
distributed. Both univariate and multivariate logistic regression analyses were conducted to identify factors associated
with adequate knowledge, positive attitude, and willingness to donate organs. A p-value of less than 0.05 (two-sided) was
considered statistically significant.

Results

Out of 502 operating theatre nurses who participated in this study, 442 (88.05%) were females, 226 (45.02%) were in the
age group of 30-39 years, 308 (61.35%) were born in rural areas, 321 (63.94%) were not the only child, 329 (65.54%)
were married, 292 (58.17%) had children, 373 (74.30%) were educated to the level of Bachelor’s degree and above, and
230 (45.82%) have been working for more than 10 years. The mean knowledge and attitude scores were 7.57+1.10
(possible range: 0-10) and 105.32+18.87 (possible range: 22—154), respectively. Participants who had participated in
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organ procurement surgery (P = 0.014 and P = 0.005) and participated in organ transplant surgery (P < 0.001 and P <
0.001) were more likely to have higher knowledge and attitude scores. Those who had no religious beliefs (P = 0.042),
were the only child (P = 0.035), unmarried (P = 0.033), had an education level higher than technical school (P = 0.049),
participated in public service activities more than once a year (P = 0.019), had discussed their willingness to donate with
family members (P < 0.001), had family members with positive attitudes toward organ donation (P < 0.001), and had
promoted or advertised organ donation (P = 0.002) were more likely to have higher attitude scores (Table S1).

The response for the knowledge dimension showed that the two knowledge items with the highest accuracy rates were
“Organ transplantation surgery can be performed at any time after a person’s death”. (K3) with 99.00% and “People with
any illness can donate organs”. (K4) with 97.81%. While the two items with the lowest correctness rates were “If the
deceased expressed a written willingness to donate during their lifetime, physicians can remove organs”. (K6) with
16.33% and “Organs cannot be removed unless the deceased had agreed in writing during their lifetime”. (K7) with
50.40% (Table S2).

The attitude dimension showed that 61.95% of the participants strongly agreed that organ donation could save many
lives (A1), and 52.19% strongly agreed that it would be wonderful if someone could live a normal life as a result of
receiving their donated organs (A4). However, 41.63% were neutral on the effectiveness of organ donation in saving lives
(A7). Meanwhile, 45.42% were neutral that their family would be unhappy if they knew about the organ donation (A21).
Additionally, 30.68% strongly disagreed that for people who agree to donate their organs, physicians cannot wait to
remove their organs before confirming their death (A14) (Table S3).

In the willingness dimension, 49.6% of participants had contemplated organ donation but remained undecided (W1),
while 16.14% expressed clear unwillingness. Additionally, 53.98% were uncertain about signing an organ donation
consent form for family members when their lives could not be saved (W2). Regarding specific organs, cornea emerged
as the most preferred, chosen by 36.65% of participants (W3). Notably, 76.89% favored donating organs to family
members, and 56.37% expressed willingness to donate to strangers (W4) (Table S4).

Multivariate logistic regression was performed to further explore the factors associated with knowledge, attitude, and
willingness. The results showed that participated in organ transplant surgery (OR = 1.993, 95% CI: [1.118-3.555], P =
0.019) was independently associated with good knowledge (Tables 1 and S5). Also, participated in organ transplant
surgery (OR = 2.240, 95% CI: [1.233-4.071], P = 0.008), discussed organ donation with family members (OR = 2.802,
95% CI: [1.824-4.304], P < 0.001), and promoted or advocated for organ donation (OR = 2.078, 95% CI: [1.192-3.622],
P =0.010) were independently associated with positive attitude (Tables 2 and S6). Furthermore, attitude total score (OR
= 1.037, 95% CI: [1.024-1.050], P < 0.001), participated in voluntary blood donation (OR = 1.564, 95% CI: [1.013—
2.415], P = 0.044), registered for organ donation (OR = 6.056, 95% CI: [1.514-24.225], P = 0.011), and discussed organ
donation with family members (OR = 2.898, 95% CI: [1.818-4.621], P < 0.001) were independently associated with
donation willingness (Tables 3 and S7).

Table | Analysis of Factors Associated with Good Knowledge

Knowledge (Cutoff=7) Multivariate Logistic Regression
OR (95% CI) P

Only child

Yes 1.412 (0.966-2.065) 0.075

No ref

Participated in organ procurement surgery

Yes 1.162 (0.644-2.097) 0.619

No ref

Participated in organ transplant surgery

Yes 1.993 (1.118-3.555) 0.019

No ref
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Table 2 Analysis of Factors Associated with Positive Attitude

Attitude (Cutoff=107.8) Multivariate Logistic Regression
OR (95% CI) P

Marital status

Married 0.638 (0.323-1.258) 0.194

Unmarried ref

Have children

Yes 0.924 (0.479-1.784) 0.814

No ref

Number of participations in public welfare activities annually

Less than | time ref

I-5 times 1.036 (0.694—1.546) 0.862

More than 5 times 1.390 (0.285-6.783) 0.684

Participated in organ procurement surgery

Yes 0.756 (0.412—-1.386) 0.366

No ref

Participated in organ transplant surgery

Yes 2.240 (1.233-4.071) 0.008

No ref

Discussed organ donation with family members

Yes 2.802 (1.824-4.304) <0.001

No ref

Promoted or advocated for organ donation

Yes 2.078 (1.192-3.622) 0.010

No ref

Table 3 Analysis of Factors Associated with Donation Willingness

Willingness (Cutoff=2) Multivariate Logistic Regression
OR (95% CI) P

Knowledge total score 1.088 (0.891-1.329) 0.408

Attitude total score 1.037 (1.024-1.050) <0.001

Age

20-29 years 1.749 (0.743-4.117) 0.200

30-39 years 1.946 (0.948-3.996) 0.070

40 years and above ref

Have children

Yes 0.823 (0.444-1.523) 0.535

No ref

Participated in voluntary blood donation

Yes 1.564 (1.013-2.415) 0.044

No ref

Self or relatives donated organs

Yes 2.114 (0.431-10.359) 0.356

No ref

Registered for organ donation

Yes 6.056 (1.514-24.225) 0.011

No ref

(Continued)
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Table 3 (Continued).

Willingness (Cutoff=2) Multivariate Logistic Regression
OR (95% CI) P

Awareness of the “regulations on human organ transplantation and donation”
Yes 1.554 (0.801-3.015) 0.193
No ref
Discussed organ donation with family members
Yes 2.898 (1.818—4.621) <0.001
No ref
Experienced persuasion for donation
Yes 1.137 (0.456-2.835) 0.784
No ref
Promoted or advocated for organ donation
Yes 1.729 (0.938-3.184) 0.079
Gender ref

Discussion

This study uniquely focuses on operating room nurses, whose intraoperative responsibilities—such as donor manage-
ment, organ retrieval coordination, and interaction with transplant teams—position them at a critical point in the organ
donation process. Our findings reveal that, despite adequate knowledge, these nurses show relatively limited positive
attitudes toward donation. Based on these findings, it is imperative to implement targeted interventions and educational
programs for operating theatre nurses can enhance their understanding of organ donation and reduce misconceptions,
which may in turn lead to improved attitudes and greater support for donation practices.

The study’s findings offer valuable insights into the knowledge, attitudes, and willingness of operating theatre nurses
concerning organ donation. A noteworthy revelation is the coexistence of satisfactory knowledge levels and suboptimal
attitudes among the participating nurses. While the nurses demonstrated a generally commendable knowledge base,
evident in their mean knowledge score, their attitudes toward organ donation suggested room for improvement, as
reflected in the mean attitude score. Consistent with findings from other studies, despite possessing ample knowledge
about organ donation, healthcare professionals, including operating theatre nurses, often exhibit hesitancy or lack a
positive attitude toward the actual practice of organ donation.”'*'* The discrepancy between knowledge and attitudes
towards organ donation among healthcare professionals may be related to a variety of factors. The engagement of these
professionals in organ donation processes is influenced by a multifaceted array of elements. These include legislative
measures, the structure of the organ donation system, cultural and religious considerations, education, public opinion, and
trust in the organ donation system.

Through multivariate logistic regression analysis, essential factors independently associated with knowledge, atti-
tudes, and willingness towards organ donation were uncovered. Notably, participation in organ transplant surgery
emerged as a significant predictor of higher knowledge levels, aligning with prior research highlighting the impact of
practical experience on knowledge enhancement.®** Additionally, active involvement in organ transplant surgeries and
discussions about organ donation with family members were identified as independent predictors of a positive attitude
towards organ donation. This finding sheds light on the consistent pattern observed in previous studies: stronger positive
attitudes towards organ donation correlate with a greater willingness to consider donating family members’ organs.**
Furthermore, a more positive overall attitude and participation in voluntary blood donation were positively linked to a
greater willingness to donate organs. These results support the view that a positive attitude towards organ donation plays
an important role in determining individuals’ willingness to donate.>* Moreover, being registered as an organ donor and
engaging in discussions about organ donation with family members emerged as influential factors promoting willingness
to donate, underscoring the significance of family discussions and registration in enhancing donation rates.
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Although this study was conducted in a single province, cultural factors are essential to understanding organ donation
behavior. China’s organ donation policy is based on unified national legislation. The first national regulation, titled
Regulation on Human Organ Donation and Transplantation, came into effect on May 1, 2024.%° However, the progress of
local legislation varies across regions. Most provinces, including Sichuan, currently rely on the national regulation and
have not enacted separate local laws. In China, family-oriented decision-making, traditional beliefs about bodily integrity
after death, and limited public awareness often shape attitudes toward organ donation. In Sichuan Province, such cultural
norms may influence both the willingness to donate and the role nurses play in the donation process. Although formal
family discussions about organ donation are typically led by physicians, operating-room nurses often serve as informal
yet influential sources of information for patients and their families. Their frequent perioperative interactions position
them as accessible and trusted healthcare professionals who can shape attitudes toward donation in non-formal settings.”®
This underscores the importance of culturally adapted education programs that address specific misconceptions and align
with local values. Comparing the key variables identified in this study with sociocultural characteristics can help refine
targeted interventions, making this study’s findings valuable not only locally but also for informing broader strategies in
other regions of China.

In examining the knowledge dimension, this study aimed to assess the awareness and comprehension of potential
organ donors regarding key aspects of organ donation. Notably, the respondents displayed a relatively high level of
knowledge on certain aspects, such as recognizing that organ transplantation surgery can be performed after a person’s
death. However, noteworthy knowledge gaps were identified, particularly in understanding aspects such as the mis-
conception that organs cannot be removed unless the deceased had agreed in writing during their lifetime. To address
these knowledge gaps, practical recommendations can be offered. Tailored educational campaigns should be designed to
specifically target and correct misconceptions, including the necessity for written consent. Utilizing diverse communica-
tion channels, such as social media, healthcare providers, and community organizations, can effectively disseminate this
information to a broad audience.! Moreover, schools and colleges can play an important role in educating young
individuals about organ donation, potentially leading to more informed decisions later in life.>*

Turning to the attitude dimension, a significant proportion of participants expressed positive attitudes towards organ
donation, particularly with statements such as “I believe organ donation can save many lives”. However, it is important to
recognize that there were also concerns and reservations expressed by respondents. For example, a substantial percentage
had concerns about the misuse of donated organs and uncertainty about the suitability of their own organs. Previous
research has identified similar concerns, including fear of organs being transplanted into “bad” people and doubts about
the allocation process.?’*® These concerns can be attributed to various factors, including lack of trust in the system, fear
of posthumous body integrity, and religious beliefs. In the context of operating rooms, nurses may also experience ethical
dilemmas, emotional burden, or limited involvement in donation decision-making, which could contribute to hesitancy.
These role-specific stressors warrant further qualitative investigation. In light of these findings, practical recommenda-
tions can be proposed. To address concerns about the misuse of organs, it is essential to enhance transparency and
accountability in the organ allocation process. Healthcare institutions should actively communicate their commitment to
ethical and fair allocation practices to build trust among potential donors.?>*° Furthermore, educational campaigns
should focus on dispelling myths and providing accurate information about organ allocation to address uncertainties and
reservations.?'*

Finally, the willingness dimension explores the readiness of individuals to donate their organs. The study revealed
that a majority of respondents had considered organ donation, and a significant portion had discussed their willingness
with family members. While these findings indicate a positive inclination towards organ donation within the surveyed
population, it is essential to recognize that a notable percentage remained undecided or unwilling to donate their organs.
The decision to donate organs is a complex one influenced by personal beliefs, cultural factors, and social support
systems. In light of these findings, recommendations should aim to address the concerns of potential donors and foster a
supportive environment for organ donation. Public awareness campaigns should include personal narratives and
testimonials from both donors and recipients to humanize the process and highlight the positive impact of organ
donation.”> Additionally, healthcare providers should engage in open and empathetic conversations with potential donors,
addressing their concerns and providing reassurance about the allocation process. For OR nurses specifically, targeted
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interventions such as simulation-based workshops, interdisciplinary donation training, and family-inclusive education
programs may enhance confidence and address attitudinal barriers in the clinical setting. Finally, families and friends
should be actively involved in discussions about organ donation to provide emotional support and address any
reservations.

This study had some limitations. Firstly, the research was conducted exclusively in Sichuan Province and focused
solely on operating theatre nurses, which may restrict the generalizability of the results to broader healthcare settings or
regions with distinct demographics and healthcare practices. Additionally, as the data were self-reported, reporting bias or
social desirability bias may have influenced responses. Future studies may consider incorporating qualitative interviews
to explore participants’ underlying motivations and beliefs more deeply. Secondly, reliance on self-administered ques-
tionnaires for data collection introduces the potential for response bias, as self-reported information may not always
accurately reflect the participants’ true attitudes and behaviors. Lastly, the use of snowball sampling may have introduced
selection bias, as participants were recruited through peer referral, potentially limiting the representativeness of the
sample. Moreover, the cross-sectional design provides only a snapshot of KAW at a single point in time and does not
allow for causal inferences. Future research could benefit from mixed-methods approaches combining quantitative
surveys with in-depth qualitative interviews to better understand the underlying factors influencing OR nurses’
perspectives.

Conclusions

In conclusion, operating theatre nurses had adequate knowledge and suboptimal attitudes towards organ donation. In light
of these results, it is important to develop targeted educational interventions, such as in-service workshops, scenario-
based simulations, or peer-led discussions, that enhance understanding and reduce common misconceptions. In some
hospital departments, such as intensive care units, interprofessional training programs on ethical donation practices have
shown success in improving both awareness and confidence in discussing organ donation. Similar culturally adapted
strategies could be piloted in operating rooms to address specific attitudinal barriers and awareness programs aimed at
improving the attitudes of operating theatre nurses towards organ donation, which may ultimately contribute to increased
organ donation rates in healthcare settings.
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