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H I G H L I G H T S

• Most liver surgeons showed strong understanding of the liver transplant program, including its structure, content, and assessment.
• All respondents expressed interest in new course aspects, such as medical humanities, communication, and full-process patient care.
• Participants reported high satisfaction with training and improved confidence in clinical practice, highlighting program success.
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A B S T R A C T

Background: Continuing medical education in liver transplantation is pivotal in enhancing the proficiency of liver 
surgeons. The goal of this study is to obtain information on all aspects of the training, enable us to pinpoint the 
training's strengths, and address any shortcomings or challenges.
Method: We conducted an online questionnaire survey, which was comprised of 33 questions, offering response 
options in the form of “yes/no”, single choice, or multiple choice.
Results: A total of 59 liver surgeons actively participated in the questionnaire survey. The majority of them 
exhibited a comprehensive understanding of the liver transplant training program, encompassing its structure, 
content, and assessment format. It is noteworthy that all respondents expressed keen interest in novel course 
components such as medical humanities, interpersonal communication, full-process patient management, and 
scientific research and academic activities. The overall satisfaction with the diverse specialized training courses 
was notably high. Furthermore, there was a significant improvement in self-confidence among participants for 
performing relevant clinical practices post-training, signifying the effectiveness of the program. Notably, key 
determinants influencing physicians' confidence levels before and after training included accumulated clinical 
practice time, basic operation cases, and educational background.
Conclusion: This survey reveals that trainees possess a commendable grasp of the program, maintain a positive 
outlook, and gain substantial benefits from the training. Importantly, it underscores the need to enhance the 
pedagogical skills of professional training instructors, continually refine the curriculum, and serve as a foun
dation for informed decisions in the ongoing training of liver transplant physicians.

Background

Continuing medical education (CME) holds immense significance in 
the development and growth of healthcare professionals. It enables them 
to sharpen their skills and enhance their knowledge throughout their 
careers, ultimately benefitting patients and the overall healthcare sys
tem. Medical teaching has been institutionally incorporated within 
medical schools and teaching hospitals, providing a structured frame
work for knowledge transfer and skill development among healthcare 

practitioners [1]. The primary objective of continuing education is to 
elevate the overall quality and level of applied physicians [2]. By 
continuously learning and engaging in lifelong education, healthcare 
professionals can consistently improve the medical services they provide 
to their patients [3]. In the United States, CME is not only encouraged 
but mandated in many states to ensure medical professionals maintain 
their licenses [4]. This has made research in continuing medical edu
cation and physician evaluation a national priority. Despite the growing 
recognition of CME's importance, China is still in the nascent stages of 
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developing specialist education. One of the key challenges faced is the 
lack of adequate training resources for difficult medical subspecialties, 
hindering the progression of specialized medical education. Another 
obstacle in China's continuing medical education landscape is the un
appealing and irrelevant training content [5]. Without engaging and 
relevant material, healthcare professionals may struggle to find moti
vation and interest in participating in further education [6,7].

End-stage liver disease and early-stage hepatocellular carcinoma are 
typically managed through liver transplantation [8]. China's contribu
tion to the global liver transplant cases surpasses one-third, as indicated 
by data from the China Liver Transplant Registry (CTLR) [9]. Therefore, 
liver transplantation technology holds significant promise and feasi
bility within our nation. However, within our country, liver transplant 
procedures are not uniformly distributed, with the majority concen
trated in large cities [10]. Additionally, liver transplantation is a com
plex surgical procedure, and the perioperative management and long- 
term follow up pose formidable challenges [11]. Therefore, based on 
the basis of liver surgery, it is necessary to continue re-education in liver 
transplantation and its perioperative management. This initiative will 
help improve the skill level of medical professionals to ensure the safety 
and effectiveness of liver transplant. After three consecutive liver 
transplant specialist training sessions at Shanghai Renji Hospital, we 
found that the trained transplant physicians thoroughly understood our 
curriculum and course structure, and our training had a positive impact 
on their subsequent development. Therefore, we conducted a survey to 
assess the physicians' understanding of the courses at Renji Hospital, 
their satisfaction levels, and their self-assessed confidence.

The Liver Surgery Department at Shanghai Renji Hospital stands as 
China's largest liver transplant center and holds the status of a national 
key clinical specialty. Through continuous refinement, the Liver Surgery 
Department at Shanghai Renji Hospital has successfully established a 
mature, efficient, and secure pediatric liver transplantation system. In a 
bid to advance the practice of pediatric liver transplantation in China 
and disseminate the core techniques of liver transplantation, Shanghai 
Renji Hospital has taken a pioneering step by establishing a dedicated 
training base for liver transplant specialists since 2021. This liver 
transplant training program, focused on pediatric liver transplantation, 
emphasizes hands-on clinical practice under the guidance of clinical 
instructors, supplemented by appropriate coursework. It closely in
tegrates with actual clinical work to cultivate clinicians skilled in organ 
transplantation and enhance their clinical treatment capabilities. The 
specialized teaching content includes liver transplant techniques, organ 
donation protocols, and critical care training and practice. The liver 
transplant module requires managing 15 liver transplant patients and 
participating in 10 transplant surgeries. The organ donation module 
involves completing the retrieval, preservation, and transportation of 
organs from five deceased donors. The critical care training and practice 
module requires mastering the management of early postoperative 
complications, early graft function monitoring and maintenance, and 
supportive treatment for critically ill liver transplant patients. According 
to data from 2011, 95 % of transplant surgeons in the United States have 
undergone specialized transplant surgery training. Following the 
consecutive offering of relevant training courses from 2021 to 2023, this 
study seeks to survey physicians who have undergone liver trans
plantation training. It aims to assess the training's actual effectiveness 
from their unique perspectives, gauge their satisfaction with the training 
experience, and evaluate the levels of confidence they have before and 
after the training. This study aims to not only identify the strengths of 
the training but also pinpoint any shortcomings and challenges associ
ated with the training process, ultimately paving the way for the 
exploration of more effective training modes.

Methods

We conducted an online questionnaire survey among physicians who 
participated in liver transplantation training at Shanghai Renji Hospital. 

The questionnaire was comprised of 33 questions, offering response 
options in the form of “yes/no”, single choice, or multiple choice. A 
comprehensive description of the questionnaire was provided at the 
outset of the survey. The questionnaire was roughly divided into five 
parts: demographic characteristics, actual understanding of training, 
interest in training content, satisfaction survey of training, and a self- 
assessment of training confidence before and after training. Reliability 
analysis indicated that the questionnaire demonstrated good internal 
consistency (Cronbach's α = 0.93).

The survey was conducted online through the “wenjuanxing” plat
form (https://www.wjx.cn/). We distributed 60 questionnaires to phy
sicians who participated in one of the liver transplantation training 
sessions held from 2021 to 2023. The survey targeted included physi
cians who met the following criteria: holding a “Physician Practice 
Certificate” with a clinical practice category, practicing in surgery or 
pediatrics (pediatric surgery direction), working in a tertiary hospital; 
having not been fully or primarily responsible for a Grade II or higher 
medical accident in the past three years; holding the professional title of 
attending physician; and having over five years of clinical experience in 
human organ transplantation or over eight years of related clinical 
experience in surgery or pediatric surgery. Right at the beginning of the 
questionnaire, all participants were provided with information about 
the research objectives, the voluntariness, and confidentiality of the 
survey. A link to the survey was distributed to all participants via 
WeChat, and the survey was closed 30 days after publication. The data 
were collected from August 20, 2023 to September 19, 2023. The 
collected questionnaires were used in the analysis, and the inclusion 
criteria comprised specialist physicians who had undergone liver 
transplantation training at Shanghai Renji Hospital; exclusion criteria 
excluded respondents who filled in the answers mechanically (e.g., filled 
in the same answer on each question); respondents who submitted 
multiple questionnaires from the same Internet Protocol (IP) address (in 
such cases, only the last questionnaire submitted was considered valid, 
and the rest were disregarded). Statistical analysis was conducted uti
lizing SPSS 24.0 software for data analysis. Categorical variables were 
described in terms of frequency and composition ratios. Furthermore, 
group comparisons were performed using the Mann-Whitney U test. A 
significance level of P ≤ 0.05 was applied to determine statistical 
significance.

Result

Physicians' demographic characteristics in liver transplantation training 
program

We initiated our analysis by examining the demographic data from 
59 questionnaires. The majority of respondents, accounting for 94.92 %, 
were male. In terms of age distribution, 49.15 % of the physicians were 
30–40 years old, 42.37 % of the physicians were 40–50 years old, and 
8.47 % of the physicians were older than 50 years old. Regarding the 
timing of our training sessions spanning from 2021 to 2023, 25.42 % of 
physicians received training in 2021, 33.90 % in 2022, and 40.68 % in 
2023. In terms of educational qualifications, among the physicians, 1.69 
% had a bachelor's degree, 28.81 % had a master's degree, and 69.49 % 
had a doctor's degree. All participants were affiliated with public hos
pitals. The majority of physicians, specifically 84.75 %, reported an 
accumulated clinical practice experience exceeding 3 years. 45.76 % of 
physicians performed >50 liver surgeries annually. The detailed distri
bution of information was presented in Table 1.

Physicians' actual understanding of the liver transplantation training 
program

Subsequently, our investigation primarily focused on trainees, 
delving into various facets of the situation of the liver transplant training 
base. These aspects included the management and training system of the 
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base, the frequency of teaching activities, the diversity and volume of 
diseases encountered, the types and quantities of surgical procedures 
performed, as well as an overall assessment of the base. Remarkably, an 
overwhelming majority, constituting 98.31 % of the physicians, 
possessed a clear understanding of the management and training system 
of the training base. Additionally, 91.53 % of the physicians believed 
that the types and quantities of diseases in the training base had fully 
met the learning requirements, while 8.47 % believed that they had 
basically met the requirements. Furthermore, an impressive 96.61 % of 
the physicians believed that the types and quantities of skill operations 
had fully met the learning requirements, with 3.39 % indicating they 
basically met their requirements. It's noteworthy that all participants 
exhibited a comprehensive understanding of the training base's assess
ment process (Table 2).

Physicians' interest in liver transplantation training content

In shaping the future course design of liver transplantation training 
in Shanghai Renji Hospital, we believed that beyond clinical practice, 
upcoming medical professionals should play a more extensive role in the 
complete spectrum of patient management. As shown in Table 3, 100 % 
of the physicians were interested in the newly added course content such 
as medical humanities, interpersonal communication, patient manage
ment throughout the process, scientific research, and academic activities 
(Fig. 1). Our liver transplantation training encompasses two primary 
teaching formats: theoretical instruction and clinical practical skills 
development. As shown in Table 3, for the theoretical teaching content 
of our liver transplant training base, 88.14 % of people preferred the 
combination of online and offline teaching forms, and only 5.08 % and 
6.78 % of individuals were satisfied exclusively with online or offline 
teaching, respectively. Regarding offline teaching, 86.44 % of people 
were more interested in the technical guidance of clinical technical 
operations, while only 6.78 % expressed interest in traditionally course- 
based teaching, and another 6.78 % were inclined towards academic 
activities. For the form of clinical practice ability training, participants' 

detailed preferences were shown in Fig. 2. Participants' specific prefer
ences regarding the enhancement of the clinical practice ability training 
for liver transplantation were illustrated in Fig. 3.

Table 1 
Demographic characteristics of the physicians.

Demographic 
characteristic

Frequency Percent 
(%)

Gender Male 
Female

56 
3

94.92 
5.08

Age 30–40 29 49.15
40–50 
>50

25 
5

42.37 
8.47

Workplace Jiangsu, Zhejiang or 
Shanghai

30 50.85

Not Jiangsu, Zhejiang or 
Shanghai

29 49.15

Training year 2021 15 25.42
2022 20 33.90
2023 24 40.68

Degree Bachelor degree 1 1.69
Master degree 17 28.81
Doctor degree 41 71.19

Job title Junior 0 0.00
Intermediate 17 28.81
Senior 42 71.19

Medical Institutions Public 59 100.00
Private 0 0.00

Operation types General liver surgery 15 25.42
liver transplant surgery 4 6.78
both 33 55.93
Other organ transplant 
surgery

1 1.69

else 6 10.17
clinical practice time ≤3 year 9 15.25

>3 year 50 84.75
Basic Operation 

numbers
≤50 32 54.24
>50 27 45.76

Table 2 
Actual understanding of the liver transplantation training.

Statements Frequency Percent 
(%)

The understanding of the management and training 
system of the training base
understand 58 98.31
not understand 0 0.00
don't know 1 1.69

The average frequency of teaching activities at the 
training base
>8 times/month 21 35.59
4-8 times/month 35 59.32
<4 times/month 3 5.08

Whether the types and number of diseases at the training 
base meet learning requirements
fully achieved 54 91.53
basically achieved 5 8.47
totally not achieved 0 0.00

Whether the types and number of skill operations met 
learning requirements
fully achieved 57 96.61
basically achieved 2 3.39
totally not achieved 0 0.00

The understanding of the assessment situation of the 
training base
fully understand 59 100.00
basically understand 0 0.00
totally not understand 0 0.00

Table 3 
The interest in liver transplantation training content.

Statements Frequency Percent 
(%)

Are you interested in liver transplant qualification 
training that includes medical humanities and 
interpersonal communication, in addition to 
traditional professional theory teaching?
fully interested 59 100.00
basically interested 0 0.00
totally not interested 0 0.00

Are you interested in participating in research and 
academic activities during the liver transplant 
qualification training?
fully interested 59 100.00
basically interested 0 0.00
totally not interested 0 0.00

Are you interested in focusing more time on the 
comprehensive management of patients and various 
clinical practices in liver transplant qualification 
training, in addition to surgeries?
fully interested 59 100.00
basically interested 0 0.00
totally not interested 0 0.00

Preferred teaching format for liver transplant 
qualification theoretical training
Online platform lectures 3 5.08
Offline base lectures 4 6.78
Combination of online and offline 52 88.14
Else 0 0.00

Preferred teaching format for on-site base lectures
Course teaching 4 6.78
Academic activities 4 6.78
Technical guidance of clinical operations 51 86.44
Else 0 0.00

Preferred format of final assessment
Final assessment 6 10.17
Process assessment 6 10.17
Combination of both 47 79.66
Else 0 0.00
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Fig. 1. The additional training program expected in the future liver transplantation training.

Fig. 2. The detailed preferences for the form of clinical practice ability training.

Fig. 3. The detailed preferred enhancement of the form of the clinical practice ability training.
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Physicians' satisfaction survey of the liver transplantation training program

Employing the Likert 5-point system, participant satisfaction was 
categorized into five grades, ranging from 1 to 5 points, representing 
“very dissatisfied,” “dissatisfied,” “neutral,” “satisfied,” and “very 
satisfied,” respectively. The teaching content of our liver transplantation 
training base was structured into three major training sections and six 
special training courses. In terms of the satisfaction survey for the three 
major training sections, as outlined in Table 4A, regarding technologies 
related to liver transplantation, 5.08 % of the people were very dissat
isfied, 16.95 % were satisfied, and an overwhelming 77.97 % were very 
satisfied. Concerning organ donation training and practice, 5.08 % were 
very dissatisfied, 1.69 % were dissatisfied, 20.34 % were satisfied, and 
72.88 % were very satisfied. Regarding intensive care training and 
practice, 5.08 % were very dissatisfied, 1.69 % was neutral, 25.42 % 

were satisfied, and 67.80 % were very satisfied. In the case of the six 
specialized training courses, the majority of respondents were satisfied 
or very satisfied with the six special courses, and only 3.39 % of the 
people were very dissatisfied with the six special courses. More detailed 
information was shown in Table 4B. For the overall training process 
(Table 4C), a satisfaction survey was administered to physicians, mainly 
encompassing the training rotation arrangement and plan, training 
teaching content, training teaching methods, training teaching organi
zation and management, base process assessment plan, and imple
mentation. Impressively, >70 % of the physicians were very satisfied 
with it, >15 % were satisfied, and only 1.69 % were very dissatisfied. 
Regarding the effect of training (Table 4D), we assessed the improve
ment of clinical thinking ability, clinical operation practice ability, sci
entific research ability, teaching ability, medical ethics and doctor- 
patient communication ability, and professional planning ability. The 

Table 4 
The satisfaction survey of the liver transplantation training.

No Investigated items Very dissatisfied 
N(%)

Dissatisfied 
N(%)

Neutral 
N(%)

Satisfied 
N(%)

Very satisfied 
N(%)

A Satisfaction with the three main training modules
1 Hepatic transplant-related technical training 3(5.08) 0(0.00) 0(0.00) 10 

(16.95)
46(77.97)

2 Organ donation training and practice 3(5.08) 1(1.69) 0(0.00) 12 
(20.34)

43(72.88)

3 Critical care training and practice 3(5.08) 0(0.00) 1(1.69) 15 
(25.42)

40(67.80)

B Satisfaction with the six special training courses
1 Microsurgical vascular reconstruction skills for liver transplantation 2(3.39) 0(0.00) 0(0.00) 11 

(18.64)
46(77.97)

2 Advanced laparoscopic liver resection skills 2(3.39) 0(0.00) 0(0.00) 9(15.25) 48(81.36)
3 Organ procurement and liver transplant surgical techniques 2(3.39) 0(0.00) 0(0.00) 11 

(18.64)
46(77.97)

4 Clinical practice of organ donation 2(3.39) 0(0.00) 0(0.00) 13 
(22.03)

44(74.58)

5 Clinical practice of critical care medicine 2(3.39) 0(0.00) 0(0.00) 15 
(25.42)

42(71.19)

6 Whole lifecycle management under the MDT model for liver transplantation 2(3.39) 0(0.00) 0(0.00) 14 
(23.73)

43(72.88)

C Satisfaction with training plans and arrangements
1 Training plans and arrangements (rotation module) 2(3.39) 0(0.00) 0(0.00) 10 

(16.95)
47(79.66)

2 Training plans and arrangements (time allocation) 1(1.69) 1(1.69) 1(1.69) 13 
(22.03)

43(72.88)

3 Teaching ability of mentors (responsibility, theory, practice, problem-solving skills) 2(3.39) 0(0.00) 0(0.00) 10 
(16.95)

47(79.66)

4 Teaching content at the training base 1(1.69) 1(1.69) 0(0.00) 13 
(22.03)

44(74.58)

5 Teaching methods at the training base 1(1.69) 0(0.00) 0(0.00) 12 
(20.34)

46(77.97)

6 Regular organization of medical case discussions and new scientific advances by supervisors 1(1.69) 0(0.00) 0(0.00) 12 
(20.34)

46(77.97)

7 Targeted guidance based on assessment feedback by supervisors 1(1.69) 0(0.00) 0(0.00) 9(15.25) 49(83.05)
8 Department’s emphasis on the training and regular organization of professional skill learning 1(1.69) 0(0.00) 0(0.00) 12 

(20.34)
46(77.97)

9 Satisfaction with the scheme and implementation of process and final assessments at the base 1(1.69) 0(0.00) 0(0.00) 12 
(20.34)

46(77.97)

10 Satisfaction with monthly income during the training at the base 0(0.00) 0(0.00) 4(6.78) 17 
(28.81)

38(64.41)

D Satisfaction with the training outcomes
1 Improvement in theoretical medical knowledge 0(0.00) 1(1.69) 1(1.69) 18 

(30.51)
39(66.10)

2 Improvement in clinical thinking ability 0(0.00) 1(1.69) 0(0.00) 16 
(27.12)

42(71.19)

3 Improvement in clinical practice ability 1(1.69) 0(0.00) 0(0.00) 16 
(27.12)

42(71.19)

4 Improvement in research ability 0(0.00) 1(1.69) 2(3.39) 18 
(30.51)

38(64.41)

5 Improvement in teaching ability 0(0.00) 0(0.00) 2(3.39) 19 
(32.20)

38(64.41)

6 Improvement in medical ethics and doctor-patient communication skills 0(0.00) 0(0.00) 1(1.69) 19 
(32.20)

39(66.10)

7 Improvement in career planning 0(0.00) 0(0.00) 1(1.69) 19 
(32.20)

39(66.10)
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results revealed that satisfaction with the improvement of teaching and 
scientific research ability was relatively low, with only 64.41 % of 
people being very satisfied. Satisfaction with the improvement of clin
ical thinking ability and clinical operation practice ability was relatively 
high, with 71.19 % of people being very satisfied.

Physicians' confidence level and associated variables towards training 
content before and after training

A 7-point Likert scale was employed to assess physicians' self- 
confidence in performing relevant specific skills. Each of the seven 
points was described as follows: “Not confident in performing this skill 
with guidance”; “Relatively confident in performing this skill with 
guidance”; “Very confident in performing this skill with guidance”; “Not 
confident without supervision, but manageable with guidance”; “Rela
tively confident in performing this skill without supervision”; “Very 
confident in performing this skill without supervision”, and “Had con
fidence in teaching this skill” (represented the highest level of confi
dence). A comparative analysis was conducted on the self-confidence in 
completing six specialized training courses and the self-confidence in 
completing the entire process of liver transplantation independently 
before and after training (Table 5). The self-confidence in laparoscopic 
liver resection before and after training was the highest, with ratings of 4 
(3–6) and 6 (5–7) points, respectively. Conversely, self-confidence in 
completing the liver transplantation process independently before and 
after training was the lowest, with initial-training scores of 3 (2–5) and 
post-training scores of 6 (4–7). This showed that it was extremely 
necessary to further strengthen the training of liver transplant special
ists. In addition, all training courses significantly improved students' 
confidence in performing relevant operations (p < 0.001).

In addition, we grouped the physicians based on demographic 
characteristics and evaluated the changes in their self-confidence before 
and after training within different groups. As shown in Table 6, before 
training, the physicians with accumulated clinical practice time of 
operation over 3 years had significantly higher self-confidence (p =

0.03), and the physicians with >50 cases of basic operations had 
significantly higher self-confidence(p < 0.001). No significant differ
ences were observed among the other demographic groups, but the 
students holding doctoral degrees also had a higher self-confidence than 
those with a master's degree before training (28 points vs. 17.5 points, p 
= 0.07). After the training, similarly, the students with cumulative 
clinical practice time over 3 years had significantly higher self- 
confidence (p < 0.01), the students with >50 cases of basic operations 
had significantly higher self-confidence (p < 0.001), with the degree of 
difference being more pronounced after training. The physicians with a 
doctor degree also had significantly higher confidence than those with a 
master's degree or below after the training(p < 0.01). There was no 
significant difference among the other groups, but the students over 40 
years old also had a larger difference in self-confidence than those under 
40 years old after the training (42 points vs. 38 points, p = 0.07). 
Additional specific self-confidence scores and difference analyses were 
detailed in Table 6.

In addition, the correlation between students' self-confidence and 
their self-satisfaction levels was explored. As shown in Fig. 4 and Fig. 5, 
there was a certain positive correlation between students' self- 
confidence and self-satisfaction before and after training, although the 
p-value of the Spearman correlation test was >0.05. Notably, there was 
no significant correlation between self-improvement satisfaction and 

Table 5 
Confidence level before and after training.

Special courses Self-reported 
level of 
confidence 
before 
training 
Median(IQR)

Self-reported 
level of 
confidence 
after training 
Median(IQR)

Wilcoxon's 
Z

P value

Microsurgical 
vascular 
reconstruction for 
liver 
transplantation

4(2-5) 6(4-7) -6.27 <0.001

Laparoscopic liver 
resection

4(3-6) 6(5-7) -5.74 <0.001

Organ procurement 
and liver 
transplant surgical 
techniques

4(2-6) 6(4-7) -6.09 <0.001

Clinical practice of 
organ donation

3(2-5) 6(5-7) -5.82 <0.001

Clinical practice of 
critical care 
medicine

3(2-5) 6(5-6) -6.22 <0.001

Whole lifecycle 
management 
under the MDT 
model for liver 
transplantation

3(2-5) 6(5-7) -6.22 <0.001

Independently 
completing the 
entire liver 
transplant surgery 
process

3(2-5) 6(4-7) -6.14 <0.001

Table 6 
Association of demographic variables with confidence before and after training.

Variable Median Score for overall 
confidence before training on 
7-point Likert Scale 
Median(IQR)

Median Score for overall 
confidence after training on 
7-point Likert Scale 
Median(IQR)

Age
≤40 21(14.5-37.5) 38(29-43.5)
>40 28(16.5-35.25) 42(36.5-49)
Z value -0.58 -1.83
P value 0.56 0.07

Workplace
Jiangsu, 
Zhejiang or 
Shanghai

22(15-39) 42(30-49)

Not Jiangsu, 
Zhejiang or 
Shanghai

27(17-35) 42(35.5-43.5)

Z value -0.16 -0.41
P value 0.87 0.68

Training year
2021, 2022 25(15-36) 41(34-46)
2023 27(15.75-37.25) 42(30.5-46)
Z value -0.38 -0.13
P value 0.71 0.90

Education
Master's degree 
or below

17.5(13.75-31.5) 35.5(28.75-41.25)

Doctor degree 28(16.5-39) 42(37.5-49)
Z value -1.8 -3.19
P value 0.07 <0.01

Job title
Medium 21(13.5-37.5) 40(31-44)
Senior 28(16.75-35.25) 42(34-46.75)
Z value -0.91 -0.95
P value 0.36 0.34

Clinical practice 
time
≤3 years 13(8-30.5) 32(26-39.5)
>3 years 27.5(17-37.25) 42(35.75-47.5)
Z value -2.22 -2.75
P value 0.03 <0.01

Basic Operation 
numbers
≤50 16.5(12.25-28) 34.5(29-41.5)
>50 35(25-45) 46(42-49)
Z value -4.12 -5.01
P value <0.001 <0.001
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self-confidence before training (r = 0.22, p = 0.1). Similarly, no signif
icant correlation was identified between self-improvement satisfaction 
and self-confidence after training (r = 0.24, p = 0.06).

Discussion

Continuing medical education holds immense significance for the 
ongoing development and advancement of medical professionals. It 
provides them with opportunities to continually enhance their skills and 
broaden their knowledge throughout their careers, ultimately benefiting 
both patients and the entire healthcare system [1]. While liver trans
plantation has been performed in China for over four decades [10] and 
has made remarkable progress with the incorporation of new technol
ogies, the current participation rate of continuing medical education 
programs focusing on liver transplantation remains notably low. As of 
2020, the National Health Commission of China has certified only 11 
liver transplantation training centers, with a relatively low proportion of 
trained doctors. In contrast, in the United States, at least 85 % of 
transplant physicians (146 out of 171) have undergone specialized 
transplant physician training programs, with an average duration of 
approximately 1.8 years [12]. Moreover, in the United States, an 
average of 58.1 transplant training programs were conducted annually 
between 2007 and 2019, offering 73.1 training opportunities. These 
programs received an average of 84.9 applicants each year, with 
approximately 54.0 trainees successfully matched into training positions 
[13]. Consequently, there is an urgent and compelling need for the 
further development of liver transplant specialist training programs in 
China. Shanghai Renji Hospital, as one of the pioneer certified liver 
transplant training centers, initiated training and re-education for liver 
transplant specialists from 2021, successfully graduating three batches 

of trainees from our center. After conducting three consecutive sessions 
of the liver transplantation specialist training program at Shanghai Renji 
Hospital, we believe that the trained transplant physicians have devel
oped a solid understanding of our curriculum design and structure. 
Furthermore, our courses have proven to be highly effective in the 
subsequent training and development of transplant physicians. There
fore, we surveyed the physicians to evaluate their comprehension of the 
Renji Hospital transplant courses, their satisfaction with the training, 
and their self-assessed confidence levels. To assess the educational 
effectiveness of clinical teaching, we aim to conduct an educational 
evaluation through questionnaire surveys to optimize the training pro
cess [14]. Additionally, due to limited literature on the surgical learning 
curve, especially in the field of liver transplantation, and most existing 
work focusing on other medical specialties [15,16], we intend to analyze 
trainees' confidence levels in performing specialized liver 
transplantation-related procedures before and after their training. This 
analysis will help us gauge their progress and facilitate the refinement of 
their surgical learning curve. Recognizing that our ability to promote 
surgical education depends, in part, upon our understanding of potential 
barriers to learning or differences among learners that may not be 
immediately apparent in the training process, so we consider the po
tential influence of demographic differences on training outcomes to 
further optimize our training effects.

The findings of our study indicated that nearly all physicians were 
well-informed about and content with the various aspects of the training 
base. This includes the management and training system of the base, the 
frequency of teaching activities, the diversity and volume of diseases 
encountered, the types and quantities of surgical procedures performed, 
and an overall assessment of the training program.

Drawing from a Canadian study's experience, which showed that 

Fig. 4. Correlation between residents' self-assessment confidence before the training and their self-satisfaction.
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residents often gathered information from training bases or through 
word of mouth from friends and colleagues [17], it underscored the 
importance of clear communication with project leaders before and 
during the implementation of the training program. This helped address 
any uncertainties about the competencies' constitution and how they are 
defined and assessed. Enhancing physicians' understanding of the ob
jectives and regulations of liver transplantation can assist them in 
identifying their own learning needs and self-regulating themselves 
during the training process. Therefore, it was essential for administra
tors, educational leaders, and clinical instructors to take steps to pro
mote and raise awareness about liver transplant training for prospective 
human organ transplant physicians. This ensured that physicians had 
access to comprehensive and accurate information before participating 
in training. Furthermore, administrators, educational leaders, and clin
ical instructors should provide physicians with career guidance and 
should assess their skills and abilities to help them develop improvement 
plans before entering training. This proactive approach increased the 
chances of successful matching with competency-based training pro
grams. Moreover, future competency-based training requirements could 
be more explicitly and meticulously outlined.

The results of our survey highlighted that most physicians recog
nized the importance of including competencies beyond clinical skills in 
liver transplant training programs. They emphasized the significance of 
professionalism, communication and teamwork, and a broader under
standing of scientific research progress as essential abilities of such 
programs. This reflected a growing awareness that clinical skills alone 
are insufficient to meet the demands of daily clinical practice. Studies 
have indicated that core competencies for healthcare professionals, 
especially in fields like children's hospice care, encompassed commu
nication skills, personal coping strategies, and teamwork skills. These 

competencies are vital and should warrant significant attention in 
training programs [18]. Furthermore, regarding assessment methods, 
there was a preference for a blended approach that combined both on
line and offline assessment, as well as a graduation assessment that in
tegrated progress evaluation. This suggested a promising avenue for 
exploring diverse learning formats. Historically, teaching hospitals in 
China conducted systematic surveys to gauge residents' perceptions of 
continuing medical training programs. However, these surveys faced 
challenges due to the lack of a mature competency framework [19,20]. 
The unique background of our hepatologist specialty physicians, with 
their extensive clinical practice and doctor-patient communication 
experience, has led to high expectations and more interest in such 
courses. These expectations aligned with the current requirements of 
organ transplant training curricula. Our next steps should include 
further refining the organ transplant training program and initiating key 
measures to establish a national transplant system. Our future training 
programs will closely focus on the specialized liver transplantation 
techniques unique to our center, expanding our core specialized training 
courses. The future curriculum framework will primarily cover six core 
specialized courses, including microvascular reconstruction skills for 
liver transplantation, advanced laparoscopic hepatectomy skills, organ 
procurement and liver transplantation surgical techniques, clinical 
practice of organ donation, clinical practice of critical care medicine, 
and whole-life cycle management under the liver transplantation MDT 
model. This system aims to nurture physicians with expertise, clinical 
proficiency, ethical grounding, and humanistic values. Achieving uni
form quality standards for transplant physicians is a long-term endeavor, 
likely spanning decades, requiring collaborative efforts from educators, 
administrators, and the trained physicians themselves.Conducting 
timely satisfaction surveys is instrumental in obtaining a comprehensive 

Fig. 5. Correlation between residents' self-assessment confidence after the training and their self-satisfaction.
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and objective assessment of students' clinical learning outcomes, 
enabling timely adjustments and guidance [21]. Following the one-year 
training program, a satisfaction survey revealed that the majority of 
trainee doctors expressed high satisfaction with various aspects of the 
liver transplantation training. This outcome strongly suggested that the 
initial three years of liver transplantation training had been effective and 
well-structured. Two factors contributed to this success. First, our liver 
transplant training and education program was highly tailored, 
encompassing three major sections and six specialized courses that 
covered the core competencies required for liver surgery physicians. 
This focused approach allowed trainees to make substantial progress 
during their training period. Second, our training instructors provided 
“one-on-one” real-time feedback and coaching to students. This real- 
time feedback mechanism ensured that trainees received detailed 
guidance on areas where they might need improvement in diagnosis and 
treatment. “Real-time feedback” communication served as a catalyst for 
enhancing students' learning enthusiasm. Moreover, such feedback 
empowered trainees to set clear goals for their regular training, effec
tively addressing clinical weaknesses. It essentially created a continuous 
feedback loop of “feedback-improvement-re-feedback-re-improve
ment,” forming a spiral process of growth. Looking ahead, our aim is to 
expand training across multiple disciplines and diverse clinical cases. 
This approach will expose students to a wide range of liver 
transplantation-related courses and introduce them to cutting-edge 
clinical concepts and technologies. Therefore, for future curriculum 
research, we will continue to follow up with satisfaction surveys and 
feedback mechanisms to refine the course design from the trainees' 
perspective, better meeting the clinical needs of transplant physicians. 
We conducted a comparison of physicians' self-confidence in performing 
liver transplantation-related procedures before and after the training. 
These procedures were closely aligned with the content covered in the 
six specialized training courses. Although some studies had noted that 
subjective self-assessments could sometimes be influenced by personal 
bias [22,23], when it came to identifying specific areas of weakness, self- 
assessments generally proved more effective than assessments by su
pervisors [24]. Our study revealed that doctors' confidence significantly 
improved before and after their training, even including their confi
dence in independently completing the liver transplantation process. 
This indicated that liver transplantation training playd a valuable role in 
guiding physicians in their clinical practice. Furthermore, limited in
formation was available on the surgical learning curve, with most 
research primarily focused on other medical specialties [15,16,23]. 
Therefore, optimizing the learning curve, particularly in the field of 
organ transplantation [25], was crucial for ensuring that hepatology 
specialists consistently deliver high-quality patient care. This was 
especially important in an environment where new knowledge was 
rapidly evolving and disseminating. For optimizing the learning curve of 
future liver transplant surgeons, we plan to enhance the assessment 
program. Future assessments will not only focus on the technical aspects 
of transplantation but also include patient management, case analysis, 
and skill operation examinations in liver transplantation clinical skills. 
Patient management will be evaluated based on the trainee's daily 
clinical work at the training base, case analysis will be assessed through 
written exams to test the trainee's professional knowledge level, and skill 
operation assessments will cover organ procurement and liver trans
plantation. The scoring forms for each project will be formulated by the 
training base. Additionally, in terms of assessments, at least three 
training instructors will conduct on-site reviews and scoring, with one 
instructor from another training base, while the trainee's mentor must 
recuse themselves. We believe that a strict assessment system can help 
optimize the learning curve for transplant trainees to some extent. The 
ability to enhance surgical education, as reflected in increased confi
dence, relied in part on our understanding of potential learning barriers 
and differences among trained physicians.Our report initially identified 
three key factors: the number of surgical cases, clinical practice time, 
and educational background. These factors formed the foundation for 

early theoretical learning, and clinical experience proved highly bene
ficial for an in-depth study of liver transplantation. These conclusions 
prompted us to consider the recruitment of more experienced doctors, 
including those at the attending level or above, with over five years of 
experience in human organ transplantation. Additionally, candidates 
with at least eight years of relevant clinical work experience in surgery 
or pediatric surgery should be considered for further liver transplant 
training [26]. In addition, given our department's expertise in pediatric 
liver transplantation, we will focus on training pediatric surgery phy
sicians. Priority will be given to physicians whose practice scope in
cludes pediatric surgery. Most continuing medical education programs 
are grounded in the principles of self-directed learning, making sub
jective evaluations pivotal for guiding one's own learning activities 
through real-time self-assessment of learning needs [27]. Our aim was to 
assess the reliability of transplant physicians' self-assessment of clinical 
skills by examining the correlation between their satisfaction with im
provements in their learning abilities and their confidence levels before 
and after training. The observed correlations of 0.22 and 0.24, respec
tively, suggested that more detailed scales were needed to evaluate 
physicians' self-assessment of skill improvement effectively. Following 
the completion of the hospital-based liver transplant training program, 
the surveyed physicians engaged in various forms of Continuing Medical 
Education (CME) to further enhance and update their expertise. These 
CME activities encompassed regular participation in professional con
ferences, specialized workshops, webinars, and online courses, enabling 
physicians to stay abreast of the latest advancements in clinical research 
and innovative surgical techniques. Moreover, many physicians pursued 
short-term fellowships and academic exchanges both domestically and 
internationally, facilitating exposure to cutting-edge practices and 
fostering interdisciplinary collaboration. This diversity in CME formats 
ensured that the physicians maintained a high level of professional 
competence throughout their careers, effectively responding to evolving 
clinical challenges and patient needs. The ongoing CME not only 
bolstered the physicians' clinical skills and theoretical knowledge but 
also significantly enhanced their professional confidence and identity. 
By continually engaging in education and training, these physicians 
were better equipped to deliver superior patient care and contribute to 
the overall advancement of the healthcare system. This commitment to 
lifelong learning underscores the critical role of CME in sustaining and 
advancing medical practice.Our study also had certain limitations. 
Firstly, the data's representativeness was constrained. Our study was 
confined to the liver transplantation training base at Shanghai Renji 
Hospital, one of the pioneering liver transplantation training bases in 
China. Therefore, we recommended that future replication studies be 
conducted at other liver transplant training centers. Furthermore, phy
sicians' comprehension of liver transplant training should be meticu
lously assessed to establish a reliable baseline knowledge level, as these 
responses might be influenced by pre-existing misconceptions related to 
liver transplantation. Secondly, although we thoughtfully designed and 
piloted the questionnaire, we didn't explore the underlying factor 
structures within the questionnaire. However, our intention was not to 
develop a broadly validated questionnaire instrument for measuring 
different concepts. Instead, we aimed to encompass all pertinent aspects 
that require assessment. As pointed out by Schuwirth [28], the value of 
our assessment questionnaire lay not in the internal structure of the 
questionnaire or its construct validity, but rather in the correlation of 
individual items. In other words, each aspect of the evaluation was 
intended to be meaningful in its own right. In line with this perspective, 
we diligently endeavored to include all facets we deemed relevant to our 
study objectives and systematically tailored our questions to cover 
various facets of liver transplantation training. Thirdly, confidence, 
being entirely subjective, had been found to be unrelated to objective 
scores in some other studies [29,30]. Whether this seemingly unrelated 
trust-competence relationship would have an adverse impact on the 
liver transplantation learning curve remained uncertain. There were two 
potential reasons that suggested liver transplant physicians may have 
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limitations in their self-assessment: first, liver surgery, as a distinct 
surgical field, may lack extensive communication among colleagues 
regarding medical issues; second, liver transplantation, as a subfield of 
liver surgery, may not garner significant attention from physicians, 
making it challenging for them to recognize their own shortcomings and 
provide accurate self-assessments.

Conclusion

This study highlighted that the three batches of trainees who 
participated in Shanghai Renji Hospital's liver transplantation training 
program had a profound understanding of our liver transplant training 
curriculum, exhibited positive attitudes, and made significant strides. 
However, it also shed light on the current state of liver transplantation 
continuing education, which has not yet been widely adopted. Shanghai 
Renji Hospital, being among the first Chinese liver transplantation 
training centers, served as a pioneering model. The survey underscored 
the importance of enhancing the teaching awareness of professional 
training instructors, continuously refining course structures, and 
providing a foundation for the training of liver transplantation physi
cians. Additionally, our research indicated the need for improved self- 
assessment tools in liver transplantation continuing medical education 
to make students' self-directed learning more precise and dependable.
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