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Abstract
Background  Standardized patients (SPs) simulation training models have been widely used in various fields, the 
study of using SPs in Traditional Chinese medicine (TCM) is still a new filed. Previous studies have demonstrated the 
effectiveness of occupational SP for TCM (OSP-TCM), which has an increasingly problem of high time and financial 
costs. The faculty SPs for TCM (FSP-TCM) simulation training model may provide a better alternative. This study aims to 
test and determine whether FSP-TCM simulations are more cost-effective than OSP-TCM and traditional educational 
models to improve the clinical competence of TCM students.

Methods  This study was a single-blind, prospective, randomized controlled trial conducted between February 2023 
and October 2023. The participants were randomized into FSP-TCM group, OSP-TCM group and traditionally taught 
group (TT group) in the ratio of 1:1:1. The duration of this training program was 12 weeks (36 credit hours). Formative 
and summative assessments were integrated to evaluate the effectiveness of teaching and learning. Three distinct 
questionnaires were utilized to collect feedback from students, SPs, and teachers at the conclusion of the course. 
Additionally, analysis of cost comparisons between OSP-TCM and FSP-TCM were performed in the study.

Results  The study comprised a total of 90 students, with no dropouts during the research. In the formative 
evaluation, students assigned to both the FSP-TCM and OSP-TCM groups demonstrated higher overall scores 
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Introduction
Standardized patients (SPs) are simulated patients 
trained based on specific standards and procedures and 
can simulate various diseases and individual characteris-
tics encountered in real medical scenarios [1]. They pres-
ent the clinical features of real patients in a standardized 
manner, including different conditions, physical signs, 
symptoms, and needs of patients [2]. Conventionally, 
occupational SPs (OSPs) were recruited from the gen-
eral public, including professional actors and volunteers. 
These individuals were organized by relevant institutions 
and underwent training to provide consistent services to 
educational institutions, including medical schools [3].

The lack of practical experience among medical stu-
dents is a common problem in the traditional model of 
medical education [4]. Uncertainty of clinical work poses 
challenges and elicits anxiety during the transition to 
clinical practice in most medical students [5, 6]. How-
ever, SPs have reversed this situation. The efficacy of SPs 
in improving students’ clinical competence, reducing 
pre-clinical anxiety [7], and boosting confidence before 
clinical practice, has been demonstrated and regarded 
as a useful complement to traditional clinical experi-
ences [8]. SPs as a situated teaching model, can illustrate 
medical student deficits in communication skills, think-
ing, and diagnostic and therapeutic accuracy [9], and can 
assess students’ proficiency in clinical skills, facilitating 
the adjustment and optimization of teaching strategies 
[10, 11]. The diverse advantages of SPs have contributed 
to their popularity and wide adoption.

Traditional Chinese Medicine (TCM) is increasingly 
recognized as an important complementary and alterna-
tive medicine worldwide, encompassing herbal medicine, 
acupuncture, moxibustion, and therapeutic massage, etc. 
[12, 13]. TCM plays a vital role in China’s healthcare sys-
tem, with the reports from the State Administration of 

TCM indicating that 828,871 TCM practitioners were 
registered nationwide by 2020, comprising 17.2% of the 
country’s healthcare professionals (http://www.natcm.
gov.cn/). Moreover, over 800 of colleges, universities and 
technical schools nationwide currently established TCM 
programs (including 44 TCM colleges and universi-
ties, 150 western medicine colleges and universities, 250 
non- medical colleges and universities, 39 TCM techni-
cal schools, 135 western medicine technical schools and 
204 non-medical technical schools). TCM programs are 
classified as first-tier disciplines by the Ministry of Edu-
cation, underscoring the Chinese government’s profound 
commitment to educating and nurturing TCM students. 
Currently, SPs are widely used in various fields, includ-
ing nursing, psychology, pharmacy, and clinical train-
ing [8, 14]. However, the integration of SPs into Chinese 
medicine education remains an under-explored area. As 
an independent discipline, TCM has distinctive features 
[15]. For example, in terms of clinical skills, TCM empha-
sizes cultivating student ability of the four diagnostic 
methods (inspection, auscultation, inquiry, and palpa-
tion) and TCM syndrome differentiation [16]. The disci-
plinary characteristics differ between TCM and Western 
medicine, requiring specifically trained SPs of TCM.

Our previous studies have progressively introduced 
courses involving both OSPs, student standardized 
patients, and virtual standardized patients based on 
TCM students feedback to enhance clinical skills [12, 
17–19]. These studies have demonstrated that OSP-
TCM simulated training significantly improves students’ 
clinical abilities compared to conventional methods 
[18]. Nevertheless, the training and utilization of OSPs 
incur high time and financial costs. Consequently, ongo-
ing efforts are focused on developing a viable, practical, 
and cost-effective training model. Currently, studies on 
faculty standardized patients (FSPs) in the field of TCM 

compared to those in the TT group. Notably, their performance in “physical examination” (Pa = 0.01, Pb = 0.04, Pc = 0.93) 
and “comprehensive ability” (Pa = 0.01, Pb = 0.006, Pc = 0.96) significantly exceeded that of the TT group. In the summary 
evaluation, both SP-TCM groups students outperforms TT group in the online systematic knowledge test (Pa = 0.019, 
Pb = 0.04, Pc = 0.97), the application of TCM technology (Pa = 0.01, Pb = 0.03, Pc = 0.93) and real-time assessment (Pa= 
0.003, Pb = 0.01, Pc = 0.93). The feedback questionnaire demonstrated that both SP-TCM groups showed higher levels 
of agreement for this course in “satisfaction with the course” (Pa = 0.03; Pb = 0.02) and “enhanced TCM clinical skills” 
(Pa = 0.02; Pb = 0.03) than TT group. The SP questionnaire showed that more FSPs than OSPs in “provided professional 
feedback” (FSPs: strongly agree 30%, agree 50% vs. OSPs: strongly agree 20%, agree 40%. P = 0.69), and in “gave 
hints” during the course (FSPs: strongly agree 10%, agree 30% vs. OSPs: strongly agree 0%, agree 10%. P = 0.42). It is 
noteworthy that FSP-TCM was significantly lower than the OSP-TCM in overall expense (FSP-TCM $7590.00 vs. OSP-
TCM $17415.60), and teachers have a positive attitude towards the FSP-TCM.

Conclusion  FSP-TCM training mode showed greater effectiveness than traditional teaching method in improving 
clinical competence among TCM students. It was feasible, practical, and cost-effective, and may serve as an alternative 
method to OSP-TCM simulation.
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education are scarce, and the effectiveness of different 
models to improve students’ clinical competence remains 
uncertain.

A prospective, single-blind, randomized controlled 
trial was conducted to evaluate the clinical competency 
of students from FSP-TCM, OSP-TCM, and traditional 
teaching groups. Formative and summative assess-
ments, questionnaires, and cost analysis were integrated 
to evaluate the effectiveness. This study aims to test the 
hypothesis that FSP-TCM, as compared to OSP-TCM 
and traditional teaching mode, may be a feasible, practi-
cal, and cost-effective mode of training simulation.

Methods
Ethics review and approval
This study was registered in the Educational Admin-
istration System of CDUTCM (The registration num-
ber: 1,130,730), and the Ethics Committee of CDUTCM 
has approved our study protocol (The grant number: 
1,005,510). The study complied with ethical principles 
and regulations to fully safeguard the rights and inter-
ests of all participants [20]. Curriculum arrangements 
were made following the “Medical Education Standards 
of Undergraduate Education- Chinese Medicine” issued 
by the Chinese Ministry of Education and the “Five-
Year Undergraduate Education Guide of TCM” issued 
by CDUTCM. All participants received comprehensive 
information before signing the informed consent form 
and voluntarily agreed to participate in the study.

Trainee recruitment
The screening was performed by sophomore students 
majoring in TCM (five-year program) who were studying 
TCM clinical competency training program at CDUTCM 
in 2023. By reviewing relevant literature and referencing 
effect sizes [18, 21], then using PASS 15 software for sam-
ple size estimation, the minimum sample size was deter-
mined to be 75.

Inclusion and exclusion criteria
The inclusion criteria were: (1): Sophomore students 
majoring in TCM (five-year program) studying at 
CDUTCM in 2023. (2):19–23 years old, male or female. 
(3): Voluntary confidentiality agreements that are signed 
and informed consent. (4): Participants had passed the 
examination of the basic Chinese medicine course and 
the basic western medicine course. (5): Physically and 
mentally healthy enough to complete the study.

The exclusion criteria were: (1): Participants who had 
previously participated in formal training for standard-
ized patients. (2): Trainees who had violated the con-
fidentiality agreement of the course content during 
the training period. (3) Trainees who were unwilling or 

unable to complete the training due to the trainees’ own 
reason.

Randomization and blinding
SPSS 27.0 software was utilized to generate 90 random 
numbers, which were then randomly split into three 
groups, each group representing a specific interven-
tion. Researchers assigned random numbers to eligible 
students, and then used these numbers to allocate the 
students into different groups. Randomization was con-
ducted by an individual with no exposure to participants, 
ensuring confidentiality in participant allocation and 
baseline information throughout the study. The Data 
were collected and managed by individuals who was 
blinded to the study. Subsequently, an independent indi-
vidual conducted the data analysis upon completion of 
data collection.

Training and qualification of FSP-TCM and OSP-TCM
Volunteers were recruited based on predefined crite-
ria before the start of the study who need to have been 
teaching in the field for 5 years or more. They underwent 
physical and mental health assessments and received 
certification of good health. Additionally, volunteers 
were obligated to sign confidentiality and informed 
consent forms and demonstrate availability for train-
ing sessions (Supplement 1). They completed a rigor-
ous training program with three seasoned SP trainers. 
The program included lectures delivered by the train-
ers, group-based skill training, and self-directed learn-
ing, which aims to give them a better understanding and 
presentation of real patient signs and symptoms. Upon 
completing the training, two seasoned SP instructors 
conducted volunteer evaluations using a combination of 
tests and performances. 10 volunteers finally passed the 
eligibility assessment and were enrolled as FSP-TCM for 
this study. Furthermore, a cohort of volunteers for OSP-
TCM was recruited, trained, and certified following the 
criteria. There are currently 19 established OSP-TCM 
practitioners from whom 10 were randomly selected to 
participate in this study. The training methodology and 
eligibility assessment criteria are provided in our previ-
ous studies [18, 19] (Supplement 2).

Training curriculum and setting
This study was conducted within the framework of a 
clinical skills training course in Chinese medicine, which 
was undertaken during the second semester of the soph-
omore year. This course comprises 36 credit hours and 12 
representative TCM diseases. Throughout a span of 12 
weeks, participants engaged in 3 credit hours of training 
for a target TCM disease each week (see supplement 3). 
The training process for members of TT group consists 
of six steps. (1) Teachers delivered didactic instruction. 
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(2) Students engaged in open discussion. (3) Students 
collaborated in pairs to enact doctor-patient communica-
tion role-plays. (4) Teachers provide feedback on student 
performance. (5) Students developed medical histories 
and Chinese medicine treatment plans. (6) The teacher 
analyzed and summarized the case.

The FSP and OSP-TCM group were exposed to the 
same cases used in the control group, and the training 
process for both groups consisted of six steps [17, 18]. (1) 
The teacher delivered lectures on the diseases involved in 
each case. (2) Students participated in open discussion. 
(3) The FSPs or OSPs introduced students to informa-
tion on the patient’s personal data and disease conditions 
based on the clinical cases, and demonstrated TCM-spe-
cific symptoms and signs via images and medical devices. 
(4) The SP provided feedback and advice to the student 
on their consultation and physical examination. (5) Stu-
dents completed a medical history, (the results of TCM 
syndrome differentiation and disease), and established a 
Chinese medicine treatment plan (treatment methods, 
rules, prescriptions, dosage, and medicine usage). (6) The 
teacher analyzed and summarized the case. It is worth 
noting that OSPs is derived from our previous study.

The study started in February 2023 and ended in Octo-
ber 2023. Volunteer recruitment and training were com-
pleted prior to the start of the course. The course started 
in March 2023 and evaluated and examined students at 
the end of the course. The data was collected from those 
who did not participate in this study and analyzed by the 
professionals.

Evaluation of training effectiveness
Formative evaluation
The formative evaluation utilized a refined adaptation of 
the mini-Clinical Evaluation Exercise (mini-CEX) used in 
our previous study [22], with the assessments conducted 
on a nine-point scale (Supplement 3). This evaluation 
encompassed five domains employed to assess the clini-
cal competence of the participants: physical examination, 
medical interview, disease treatment, clinical judgment, 
and overall performance (eTable 1 in Supplement 4). This 
session took place in the middle of the curriculum (6th 
week).

Summative evaluation
Online systematic test  The assessment format for this 
stage was an online case exam comprising six cases (100-
point scale). The first five cases were multiple-choice ques-
tions, each with five questions covering disease diagnosis, 
syndrome differentiation, treatment principles, treatment 
methods, and major prescriptions. The final case required 
students to analyze the given case and provide answers 
to questions on TCM diagnosis, syndrome differentiation, 
the basis of syndrome differentiation, treatment princi-

ples, prescriptions, and analysis of the chosen prescrip-
tion. The entire exam lasted for 90 min.

Offline clinical skill test  OSPs to obtain information 
on their medical history. Subsequently, within a 30-min-
ute timeframe, they completed treatment based on syn-
drome differentiation and medical records. The results 
of interviews, medical records, and differential diagnosis 
treatment obtained during this process were evaluated by 
six TCM professionals not involved in teaching based on 
pre-established criteria. Evaluation criteria, including the 
application of TCM skills, written medical records, TCM 
syndrome differentiation, and therapeutic regimen are 
provided in eTable 2 in Supplement 4.

Real time assessment
The Arizona Clinical Interview Rating (ACIR) scale was 
used to evaluate the communication ability and inter-
viewing skills of the students [17]. This standardized 
assessment comprised 20 items, each assigned a numeri-
cal value ranging from 1 to 5, where scores of 1 and 5 rep-
resented poor and excellent performances, respectively. 
Once students collected the medical data, OSPs evalu-
ated and assigned scores for each item.

Feedback questionnaire
Three different questionnaire feedback forms were 
designed to capture the perceptions and opinions of stu-
dents, SPs, and teachers. After course completion, we 
administered a questionnaire to the three groups of stu-
dents. The questionnaire aimed to gather feedback on 
their attitudes towards the course and identify any ben-
efits they had accrued for optimization of future teach-
ing initiatives. Furthermore, we surveyed 12 participating 
teachers to ascertain their views and suggestions on the 
use of FSP-TCM in clinical skills training. Concurrently, 
we administered a questionnaire to the 20 SP volunteers 
involved in this study to gain insight into their impres-
sions of the study and their willingness to continue 
playing the role of an SP. By exploring each participant 
group’s insights and perspectives, we sought to promote 
ongoing improvement in both SP training and its practi-
cal application.

The cost comparison between OSP-TCM and FSP-TCM
To enable a comparison of cost between the FSP-TCM 
and OSP-TCM training modes, detailed expenditure 
records were meticulously documented. These records 
covered expenses encompassing training expense, quali-
fication authentication, course fees, transportation allow-
ances, retraining expense, re-qualification authentication, 
medical examinations, and psychological assessments.



Page 5 of 16Huang et al. BMC Medical Education          (2024) 24:793 

Statistical analysis
SPSS 27.0 software were used for processing and analy-
sis the statistical data. In this study, continuous variables 
were presented as mean ± standard deviation. The nor-
mality of the data in each outcome indicator across the 
three groups was assessed using the Shapiro-Wilk test. 
In cases where the data deviated from a normal distribu-
tion, a rank sum test was employed for statistical analysis. 
Furthermore, when the data followed a normal distribu-
tion, a variance chi-square test was initially conducted 
prior to performing a one-way ANOVA. Subsequently, if 
the data met the assumption of variance chi-square, the 
Tukey test was utilized for further comparative analyses. 
Conversely, if the assumption of variance chi-square was 
not met, the Dunnett’ 3 method was employed. Dichoto-
mous variables were analyzed using frequencies and per-
centages, and statistical significance was assessed using 
the chi-square test (P < 0.05 was considered statistically 
significant).

Results
The basic characteristics of participants
Ninety students participated in this study, and they were 
randomly divided into three groups: FSP-TCM (n = 30), 
OSP-TCM (n = 30), and TT (n = 30) in a 1:1:1 ratio, fol-
lowing the principle of randomization. No statistically 
significant differences among the members of the three 
groups in terms of sex (P = 0.72), age (P = 0.96), basic 
Chinese medicine courses, and basic Western medicine 
courses were found. The detailed basic information of the 
participating students is shown in Table 1.

Evaluation of training effectiveness
Formative evaluation
The results shown in Fig.  1 indicate a consistent trend 
across all five dimensions (medical interview, physical 
examination, clinical judgment, disease treatment, and 
comprehensive), with slightly higher scores observed in 
the SP-TCM groups compared to the TT group. Specifi-
cally, focusing on medical interviews revealed that data 
from all three groups followed a normal distribution and 
showed homogeneity of variance (P = 0.84). Furthermore, 
no significant statistical differences among the three 
groups were found (F = 4.14, P = 0.02).

The OSP-TCM group demonstrated superior perfor-
mance compared to both FSP-TCM and TT groups in 
terms of medical interview scores, with significant differ-
ence between OSP-TCM and TT groups (TT: mean 6.43 
SD 0.94, FSP-TCM: 7.03 SD 0.93, OSP-TCM: mean 7.07 
SD 0.98, Pa = 0.04, Pb = 0.03). However, no statistically sig-
nificant difference observed between FSP-TCM and OSP-
TCM groups (Pc = 0.99). Moreover, in terms of physical 
examination, the observed variation between TT and 
FSP-TCM and OSP-TCM groups had statistically signifi-
cant (Pa = 0.01; Pb = 0.04, respectively) (TT: mean 5.73 SD 
1.11, FSP-TCM: mean 6.53 SD 0.90, OSP-TCM: mean 
6.43 SD 1.19, Pc = 0.93).

The same trend was found for comprehensive ability 
and clinical judgment (Comprehensive ability: TT: mean 
6.03 SD 0.718, FSP-TCM: 6.73 SD 1.05, OSP-TCM: mean 
6.63 SD 0.72, Pa = 0.01, Pb = 0.006, Pc = 0.96; clinical judg-
ment: TT: mean 5.93 SD 0.83, FSP-TCM: mean 6.53 SD 
1.17, OSP-TCM: mean 6.6 SD 0.86, Pa = 0.05, Pb = 0.02, 
Pc = 0.96). Both SP groups outperformed the TT group in 
disease treatment scores, and no statistically significant 
distinction among the three groups (TT: mean 6.17 SD 

Table 1  The baseline characteristics of the participants (N = 90) ;
Demographics Traditionally taught group FSP-TCM group OSP-TCM group F Value/χ2 P Value

(n = 30) (n = 30) (n = 30)
Age (year), mean ± SD 21.37 ± 0.77 21.27 ± 0.94 21.17 ± 1.12 0.33 0.72
Gender, n(%)
  Female 16(53.33%) 16 (53.33%) 15 (50%) 0.089 0.96
  Male 14(46.67%) 14 (46.67%) 15 (50%)
Basic courses of Traditional Chinese Medicine, mean ± SD
  Fundamental theory of TCM 74.4 ± 4.15 73.63 ± 3.59 73.37 ± 4.35 0.53 0.59
  Chinese materia medica 75 ± 3.60 75.2 ± 4.61 75.03 ± 4.32 0.02 0.98
  Diagnostics of TCM 76.63 ± 2.14 76.8 ± 1.54 76.27 ± 1.80 0.66 0.52
  Formulaology of TCM 76.2 ± 2.72 76.7 ± 2.10 75.77 ± 2.18 1.19 0.31
Basic courses of Western Medicine, mean ± SD
  Anatomy 75.8 ± 2.34 75.3 ± 2.25 75.03 ± 2.59 0.79 0.46
  Physiology 74.4 ± 2.79 74.37 ± 2.90 74.47 ± 2.62 0.01 0.99
  Pathology 74.3 ± 2.55 74.6 ± 2.62 74.47 ± 2.85 0.11 0.90
  Medical biology 73.97 ± 2.85 75.07 ± 2.77 74.5 ± 2.84 1.14 0.32
  Diagnostics of Western medicine 72.97 ± 3.91 72.27 ± 2.12 71.53 ± 2.11 1.91 0.15
Abbreviations: TCM, Traditional Chinese Medicine; FSP-TCM, faculty standardized patients of traditional Chinese medicine; OSP-TCM, occupational standardized 
patients of traditional Chinese medicine
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0.95, FSP-TCM: mean 6.73 SD 1.11, OSP-TCM: mean 6.7 
SD 1.09, Pa = 0.10, Pb = 0.13, Pc = 0.99) was found (Fig. 2).

Summative evaluation
Online systematic knowledge test  Based on the results 
of the Shapiro-Wilk test, the online systematic knowledge 
test data of all three groups conformed to a normal dis-
tribution. The chi-square test showed that the variances 
of the three groups were equal (P = 0.94). The two SP 
groups scored greater than the control group. The results 
of one-way ANOVA showed that the online systematic 
knowledge test data of the three groups were different, 
with statistically significant differences (F = 4.71, P = 0.01). 
The FSP-TCM and OSP-TCM groups outperformed the 
TT group in terms of online systematic knowledge test 

scores (TT: mean 83.23, SD 3.43; FSP-TCM: mean 85.37, 
SD 3.14, OSP-TCM: mean 85.57, SD 3.22, Pa = 0.04, 
Pb = 0.02). However, no statistically significant differences 
between the FSP-TCM and OSP-TCM groups were found 
(Pc = 0.97) as shown in Fig. 2 (Note: Pa = FSP-TCM group 
vs. TT group, Pb=OSP-TCM group vs. TT group, Pc=FSP-
TCM group vs. OSP-TCM group) (Fig. 3).

Application of TCM technology  Shapiro-Wilk test indi-
cated that the scores of the application of TCM technology 
data within all three groups adhered to a normal distribu-
tion. Moreover, the results of the chi-square test showed 
that the variances of the three groups were equal (P = 0.21). 
Results of one-way ANOVA showed that the scores of the 

Fig. 1  Flowchart of this study
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application of TCM technology data of the three groups 
were significantly different (F = 4.97, P = 0.009). The scores 
of FSP-TCM group were better than those of the TT 
group (TT: mean 82.33, SD 4.37; FSP-TCM: mean 85.07, 
SD 3.33, Pa = 0.01), and those of OSP-TCM group were 
higher than the TT group (OSP-TCM: mean 84.73, SD 
3.18, Pb = 0.03), with a statistically significant difference. 
However, there was no significant difference between the 
OSP-TCM and FSP-TCM groups (Pc = 0.93).

Scores of written medical records  Shapiro-Wilk test 
indicated that the scores of written medical records data 
of all three groups adhered to a normal distribution. The 
chi-square test showed that the variances of the three 
groups were equal (P = 0.29). One-way ANOVA showed 
that the scores of written medical records data of the three 

groups were significantly different (F = 6.17, P = 0.003). The 
scores of the FSP-TCM and OSP-TCM groups were better 
than that of the TT group (TT: mean 78.77 SD 4.61; FSP-
TCM: mean 81.93 SD 3.90, OSP-TCM: mean 82.20 SD 
4.09, Pa = 0.01, Pb = 0.006, Pc = 0.97) but no significant dif-
ference between the FSP-TCM and TT groups was found. 
Furthermore, the difference between the FSP-TCM and 
OSP-TCM groups was not statistically significant.

Scores of the TCM syndrome differentiation and ther-
apeutic regimen  Shapiro-Wilk test indicated that the 
scores of the TCM syndrome differentiation and thera-
peutic regimen of all three groups adhered to a normal 
distribution. The variances of the three groups were equal 
(P = 0.74). One-way ANOVA showed that the differences 
among the three groups were statistically significant 

Fig. 2  The score of formative evaluation. (A) Score of medical interview. (B) Score of physical examination. (C) Score of clinical judgment. (D) Disease 
treatment. (E) Score of comprehensive ability
Notes:
a indicates a significant difference between FSP-TCM and TT group (P < 0.05)
b indicates a significant difference between OSP-TCM and TT group. (P < 0.05)
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(F = 5.944, P = 0.004). The scores of the FSP-TCM and 
OSP-TCM groups were higher than that of the TT group 
(TT: mean 85.63 SD 3.39; FSP-TCM: mean 88.27 SD 3.33; 
OSP-TCM: mean 87.93 SD 2.924; Pa = 0.006, Pb = 0.02). 
However, the same trend was found between the FSP-
TCM and OSP-TCM groups, with no significant differ-
ence (Pc = 0.92).

Real time assessment scores  The Shapiro-Wilk test indi-
cated that the real time assessment scores data of all three 
groups adhered to a normal distribution. The variances of 
the three groups were equal (P = 0.77). One-way ANOVA 
showed that the differences among the three groups were 
statistically significant (F = 6.73, P = 0.002). The same trend 
was observed among the three groups. The scores of the 
FSP-TCM and OSP-TCM groups were higher than the 
TT group (TT: mean 82.93 SD 3.41, FSP-TCM: mean 

85.67 SD 2.96, OSP-TCM: mean 85.37 SD 3.09; Pa = 0.003, 
Pb = 0.01, Pc = 0.93).

Feedback questionnaire
Student feedback questionnaire analysis  Table  2 
summarizes the results of the student questionnaire 
feedback. The students in the FSP and SP-TCM groups 
showed higher levels of approval for this course compared 
to those in the TT group in the “satisfaction with the 
course”, “confidence in handling clinical work,” (χ²=11.09, 
Pa = 0.03; χ²=10.54, Pb = 0.03) and “Motivation to study 
TCM” (χ²=10.06, Pa = 0.04; χ²= 11.399, Pb = 0.02). More-
over, trainees in the two SP-TCM groups made greater 
progress in medical information processing relative to 
the TT group, in terms of “knowledge of medical history,” 
(χ²=10.83, Pa = 0.03; χ²=11.247, Pb = 0.02) “ability to write 
medical records,”(χ²=15.13, Pa = 0.004, χ²=13.07, Pb=.01) 

Fig. 3  The score of summative evaluation. (A) Score of online systematic knowledge test. (B) Score of the application of TCM technology. (C) Score of 
written medical records. (D) Score of TCM syndrome differentiation and therapeutic. (E) Real-time assessment scores
Notes:
a indicates a significant difference between FSP-TCM and TT group (P < 0.05)
b indicates a significant difference between OSP-TCM and TT group. (P < 0.05)
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and “ability to syndrome differentiation and treatment” 
(χ²=9.51, Pa=.05; χ²=12.70, Pb=.01).

Students in the FSP and OSP-TCM groups were 
more positive than those in the TT group regarding the 
enhancement of doctor-patient communication skills, 
“interpersonal skills,” (χ²=16.08, Pa = 0.003; χ²=10.28, 
Pb = 0.03) and “ability to build harmonious doctor-patient 
relationships” (χ²=14.78, Pa=.005; χ²=11.79, Pb=.02). Simi-
lar trends were observed for the clinical skills required for 
Chinese medicine (χ²=11.533, Pa=.02; χ²=10.76, Pb=.03). 
However, no significant differences in feedback between 
students in the FSP and OSP-TCM groups across these 
11 items were found.

Feedback questionnaire analysis of SPs  Eight items 
were set to obtain information about the feelings and self-
evaluations of the SP volunteers who participated during 
the course (Table 3). Volunteers of both groups showed 
a strong willingness to “continue the training course as 
SP-TCM” (FSPs: strongly agree 40%, agree 50% vs. OSPs: 
strongly agree 60%, agree 40%, χ²=1.51, P = 0.47). For 
switching roles, only a small number of FSPs and OSPs 
thought that there was difficulty (FSPs: agree 10% vs. 

OSPs: agree 10%, χ²=2.25, P = 0.52), and for “providing a 
flexible clinical environment,” more than half of the vol-
unteers were in favor (FSPs: strongly agree 20%, agree 50% 
vs. OSPs: strongly agree 30%, agree 40%, χ²=1.64, P = 0.80).

When evaluating the fidelity of their own performances 
as SPs compared to real patients, OSPs showed greater 
recognition compared to FSPs (FSPs: strongly agree 
10%, agree 30% vs. OSPs: strongly agree 20%, agree 40%, 
χ²=1.01, P = 0.91). There was a comparable trend in “pre-
sentation of Chinese medicine syndrome” (FSPs: strongly 
agree 10%, agree 30% vs. OSPs: strongly agree 20%, agree 
50%, χ²=2.83, P = 0.59). It was noteworthy that more FSPs 
than OSPs thought they provided “professional and con-
structive feedback” during the course (FSPs: strongly 
agree 30%, agree 50% vs. OSPs: strongly agree 20%, agree 
40%, χ²=2.27, P = 0.69). In contrast, more FSPs than OSPs 
indicated that they gave hints and used medical terminol-
ogy for students during the course (FSPs: strongly agree 
10%, agree 30% vs. OSPs: strongly agree 0%, agree 10%, 
χ² = 3.867 P = 0.42; χ² = 3.67, P = 0.45).

Analysis of the teacher feedback questionnaire  Anal-
ysis of the teacher feedback questionnaire is presented 
in Table  4. Overall, teachers who participated in the 

Table 3  Results of SPs feedback questionnaire
Item FSPs group (n, %) OSPs group (n, %)

strong 
agree

agree neutral disagree strong 
disagree

strong 
agree

agree neutral disagree strong 
disagree

P-
value(X²)

Are you willing to 
serve as SP-TCM to en-
gage in the simulation 
training course?

4(40) 5(50) 1(10) 0(0) 0(0) 6(60) 4(40) 0(0) 0(0) 0(0) 0.47(1.51)

Was it difficult to 
transform your role to 
SP-TCM?

0(0) 1(10) 2(20) 4(40) 3(30) 0(0) 1(10) 0(0) 5(50) 4(40) 0.52(2.25)

Did you provide live 
and flexible clinical 
settings?

2(20) 5(50) 1(10) 2(20) 0(0) 3(30) 4(40) 1(10) 1(10) 1(10) 0.80(1.64)

Did our performance 
achieve a high-fidelity 
rate as a “real patient”?

1(10) 3(30) 3(30) 2(20) 1(10) 2(20) 4(40) 2(20) 1(10) 1(10) 0.91(1.01)

Did you precisely pres-
ent typical symptoms 
and signs of TCM 
syndrome?

1(10) 3(30) 3(30) 2(20) 1(10) 2(20) 5(50) 1(10) 2(20) 0(0) 0.59(2.83)

Did you give some 
hints to the students 
in the simulation 
training?

1(10) 3(30) 3(30) 2(20) 1(10) 0(0) 1(10) 2(20) 4(40) 3(30) 0.42(3.87)

Was the constructive 
feedback you pro-
vided professional?

3(30) 5(50) 1(10) 1(10) 0(0) 2(20) 4(40) 1(10) 3(30) 1(10) 0.69(2.27)

Did you use any 
medical jargons in the 
simulation training

1(10) 3(30) 2(20) 2(20) 2(20) 0(0) 1(10) 1(10) 4(40) 4(40) 0.45(3.67)

Abbreviations: TCM, Traditional Chinese Medicine; FSPs, faculty standardized patients; OSPs, occupational standardized patients
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questionnaire feedback favored FSPs in this course. Ten 
(83%) teachers expressed willingness to continue using 
FSP-TCM simulation for clinical training, and 11 out of 
12 teachers (91.66%) agreed that the use of FSP-TCM 
could effectively supplement bedside teaching and reduce 
teaching costs.

Regarding teaching effectiveness, FSP-TCM simulation 
improved teaching efficiency of clinical training (strongly 
agree: 1, 8.33%; agree: 10, 83.3%), enhanced students’ 
syndrome differentiation and treatment ability (strongly 
agree: 7, 58.33%; agree, 4 33.33%), improved students’ 
critical thinking on TCM (strongly agree: 3, 25.0%; agree: 
6, 50.0%), and motivation to learn TCM (strongly agree: 
8, 66.67%; agree: 3, 25.0%). Regarding the construction of 
case scripts for FSP-TCM simulation, teachers preferred 
to various TCM syndromes (strongly agree: 4, 33.33%; 
agree: 6, 50.0%) rather than different diseases (strongly 
agree: 1, 8.33%; agree: 2, 16.67%).

Analysis of cost comparison between FSP-TCM and OSP-TCM
The expenses for qualification authentication (one time /
per person, $27.60), re-qualification authentication (one 
time biennially/per person, $27.60), and psychological 
assessment (one time biennially/per person, $41.40) are 
identical for both FSPs and OSPs. However, the two mod-
els diverge in terms of five key expense categories: train-
ing expenses, course fees, traffic allowance, retraining 
expenses, and medical examinations. Notably, the train-
ing and retraining expenses for OSPs are double those of 
FSPs (training expense: FSPs $345.00 vs. OSPs $690.00; 
retraining expense: FSPs $69.00 vs. OSPs $138.00). As for 
course fees, FSPs incur a cost of $6.90 per person per ses-
sion, significantly lower than the $16.56 per person per 
session cost for OSPs. This disparity arises from FSPs’ 
participation being considered a teaching assignment, 

leading to a reduced classroom fee in comparison to 
OSPs. Furthermore, as faculty members undergo annual 
school-organized medical examinations, the cost of med-
ical examinations for FSPs is excluded, with OSPs incur-
ring a fee of $41.40 per person biennially. Additionally, 
each OSP receives a $6.90 transportation allowance per 
course attended.

In conclusion, the total cost for FSP-TCM amounts 
to $7590.00, significantly lower than the total cost of 
$17415.60 for OSP-TCM, highlighting the cost-effective-
ness of the FSP-TCM simulation training model in TCM 
education (supplement 5).

Discussion
Formative assessment revealed a significant improve-
ment in the overall competence of trainers with the FSP 
and OSP-TCM groups compared to the TT group, par-
ticularly in medical interviews and physical examina-
tions. While no significant differences were noted in 
clinical judgment and disease treatment, the benefits of 
employing FSP and OSP training methods became more 
apparent during summative assessment. Students using 
FSPs and OSPs showed significant improvements in their 
knowledge of the system, ability to write medical records, 
ability to apply Chinese medicine techniques, and accu-
racy of their diagnoses and treatment.

Furthermore, over 80% of the participants in both the 
FSP and OSP-TCM groups acknowledged that this course 
significantly enhanced their proficiency in TCM clini-
cal skills. Unlike traditionally taught methods, SP-TCM 
simulation utilizes SP as a bridge to construct a “simu-
lated clinical environment” for trainees based on spe-
cific case scripts, vividly presenting other monotonous 
disease characteristics. The SP-TCM method enhances 
disease concreteness and characteristics, deepens 

Table 4  Results of teacher feedback questionnaire
Item (n, %)

Strong 
agree

Agree Neutral Disagree Strong 
disagree

Are you willing to continue to use FSP-TCM simulation for clinical training? 3(25.00) 7(58.33) 1(8.33) 1(8.33) 0(0.00)
Do you agree that FSP-TCM simulation is a good supplement to bedside teaching? 3(25.00) 8(66.67) 0(0.00) 1(8.33) 0(0.00)
Do you agree that FSP-TCM simulation can reduce teaching costs of clinical training? 4(33.33) 7(58.33) 1(8.33) 0(0.00) 0(0.00)
Do you agree that FSP-TCM simulation can improve teaching efficiency of clinical 
training?

1(8.33) 10(83.3) 0(0.00) 1(8.33) 0(0.00)

Do you agree that FSP-TCM simulation can enhance students’ syndrome differentiation 
and treatment ability?

7(58.33) 4(33.33) 1(8.33) 0(0.00) 0(0.00)

Do you agree that FSP-TCM simulation can enhance students’ motivation in learning 
TCM?

8(66.67) 3(25.00) 1(16.67) 0(0.00) 0(0.00)

Do you agree that FSP-TCM simulation can enhance students’ critical thinking on TCM? 3(25.00) 6(50.00) 2(16.67) 1(8.33) 0(0.00)
Do you agree that case script of FSP-TCM simulation should be constructed primarily 
based on different TCM syndromes?

4(33.33) 6(50.00) 2(16.67) 0(0.00) 0(0.00)

Do you agree that case script of FSP-TCM simulation should be constructed primarily 
based on different diseases?

1(8.33) 2(16.67) 2(16.67) 4(33.33) 3(25.00)

Abbreviations: TCM, Traditional Chinese Medicine; FSP-TCM, faculty standardized patients of Traditional Chinese Medicine
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students’ understanding of diseases and medical history, 
and improves their ability to differentiate and treat syn-
dromes and proficiency in TCM [23, 24]. By using SPs 
instead of real patients, the trainees can obtain diagnosti-
cally beneficial information through methods, including 
“observation, listening, inquiry, and pulse examination,” 
nurturing their communication and interpersonal skills 
and preparing them for establishing harmonious doc-
tor-patient relationships in the future [25]. The training 
mode using SPs as a substitute for real patients provides 
a safe environment for students [26], thereby effectively 
preventing the risks that students may encounter in a real 
medical setting [27].

The advantages of FSPs are not limited to these aspects. 
FSPs are teachers or doctors who have been teaching 
for more than 5 years, so compared to OSPs who do not 
have a medical background, it is easier for them to under-
stand the medical terminology of Chinese medicine, 
thus greatly reducing the duration of the training cycle 
(FSPs: 20 of credit hours vs. OSP: 40 of credit hours). 
Furthermore, FSPs are more professional in giving stu-
dents constructive feedback during this study compared 
to OSPs (FSPs: 30% Strongly agree, 50% agree vs. OSPs: 
20% strongly agree, 40% agree). Meanwhile, as faculty 
members, they have lesser job mobility and can continue 
to participate in simulation training as SPs stably [28]. 
OSP training incurs high costs, including appearance 
fees, transportation allowances, and social insurance 
[29]. Conversely, FSPs effectively mitigate these cost-
related challenges. The overall expense analysis revealed 
a significant cost advantage during the research process 
between FSP-TCM (¥55000.00/$7590.00) and OSP-TCM 
(¥126200.00/$17415.60). Utilizing FSP-TCM can result 
in a savings of $9825.6 compared to the OSP-TCM train-
ing mode, illustrating significant cost-effectiveness. This 
advantage primarily stems from differences in training 
and retraining durations, medical examination, course 
fees, and transportation allowances among the two 
groups of volunteers.

However, the results from the SP feedback question-
naire reflected some issues regarding FSPs. Specifically, 
40% (10% strongly agree, 30% agree) of these FSPs felt 
that they unconsciously gave students hints and used 
medical terminology during simulation training, and 10% 
of OSPs indicated a similar situation. Some factors may 
contribute to this phenomenon.

FSPs, as medical faculty, already possess extensive 
medical knowledge and inevitably encounter a vast 
array of medical terminology in their daily work. This 
immersion in the field and habitual influence leads to 
the unconscious integration of medical terms into their 
daily communication. Additionally, they assume the role 
of teachers during their regular teaching activities [30]. 
When interacting with students, they may instinctively 

employ cues to steer them toward the correct answers 
[31]. Other studies reported the similar shortcomings of 
OSPs and SSPs [21, 32]. It is noteworthy is that this phe-
nomenon diminished with increased training experience. 
In the subsequent phase, enhancing FSPs’ understanding 
of patient roles through targeted training and coaching 
should be prioritized to diminish the use of medical ter-
minology and jargon.

Limitations
This study recruited teaching staff as FSPs for participa-
tion in simulated training of students’ clinical abilities, 
achieving positive results. However, some limitations of 
the study warrant consideration. First, FSPs taking on 
multiple roles during training may encounter difficul-
ties in role switching, resulting in problems for students 
in implication and use of medical terminology. However, 
these problems can be overcome through long-term tar-
geted training and guidance. Second, this study is pro-
spective and a follow-up on the clinical abilities of the 
trainees was lacking, thus providing limited knowledge 
about the post-training capabilities of the participants. 
Third, clinical patients exhibit diversity, including in 
terms of age groups, characteristics of different diseases, 
and TCM syndromes, which FSPs as teaching staff can-
not fully represent.

Conclusion
FSP-TCM training mode showed greater effectiveness 
than traditional teaching method in improving clinical 
competence among TCM students. It possesses certain 
characteristics that render it feasible, practical, and cost-
effective, and thus, it presents a viable alternative to OSP-
TCM simulation. Further optimization of FSP-TCM to 
facilitate its promotion and development is necessitated.

Abbreviations
ACIR	� Arizona Clinical Interview Rating
CDUTCM	� Chengdu University of TCM
FSP-TCM	� Faculty SP for Traditional Chinese medicine
Mini-CEX	� Mini-Clinical Evaluation Exercise
OSP-TCM	� Occupational SP for Traditional Chinese Medicine
SPs	� Standardized Patients
TCM	� Traditional Chinese Medicine
TT Group	� Traditionally Taught Group

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12909-024-05779-3.

Supplement 1: FSP Recruitment Information

Supplement 2: Training Method of FSP-TCM and OSP-TCM

Supplement 3: Course arrangement. The Formative Evaluation Methods

Supplement 4: eTable 1: Modified Mini-CEX. eTable 2: The Scoring Details 
of the Offline Clinical Skill Test

Supplement 5: The Cost Comparison Between FSP-TCM and OSP-TCM

https://doi.org/10.1186/s12909-024-05779-3
https://doi.org/10.1186/s12909-024-05779-3


Page 15 of 16Huang et al. BMC Medical Education          (2024) 24:793 

Acknowledgements
The authors would like to express their sincere gratitude to the Curriculum 
Team Training Support Program and Xinglin Top Teacher and Talent Support 
Program of CDUTCM (Yi Zhang, Han Yang, Bin Li, Xiaoxu Fu, and Xiao Ma). 
Additionally, the authors extend their deepest appreciation to Jiansheng Wu 
and Fangming Liao, senior SP trainers from the West China Medical Center 
of Sichuan University, for their invaluable support, and to all the FSP-TCM 
volunteers and the OSP-TCM volunteers who participated in this program.

Author contributions
MH and HY contributed to the drafting and revision of the manuscript. YZ, 
JZ, and YZ had full access to all the data in the study and was assured of its 
integrity and accuracy. XF, XX, LW, BL and JG are responsible for statistical 
methodology and data management. SZ, WC and SP provided technical 
or material support. RY, TX, XF and JG are responsible for the revision of 
the manuscript and supervision of the study. XM, JZ and YZ contributed to 
the supervision of the study. All authors have read and approved the final 
manuscript. YZ, JZ and BL obtained funding. All authors read and approved 
the final manuscript.

Funding
This study was funded by grants JGYB202314 from the Teaching Reform 
Project of the Chengdu University of Traditional Chinese Medicine (CDUTCM); 
JG2023-55 from the First Batch of Advanced Courses of Higher Education in 
Sichuan Province; 2023YB21, JYJX202207, JYJX202201 and JYJX202215 from 
the Education and Teaching Reform Research Project of Clinical Medical 
School of CDUTCM.

Data availability
The data generated or analyzed during this study are available in this 
published article and its supplementary information files.

Declarations

Ethics approval and consent to participate
The Ethics Committee of Chengdu University of Traditional Chinese Medicine 
approved this study, which strictly adhered to the principles of the Helsinki 
Declaration (No. 1005510).

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Clinical trial registration
The authors would like to clarify that this study does not fall under the 
category of clinical intervention study, as confirmed by consultation with the 
China Clinical Trial Registry (https://www.chictr.org.cn/). Our study, categorized 
as educational research, does not involve human trials or pharmaceuticals, 
thus exempting it from requiring a clinical registration ID.

Author details
1Hospital of Chengdu University of Traditional Chinese Medicine, No. 39 
Shierqiao Road, Chengdu 610072, China
2Clinical Medical School, Chengdu University of Traditional Chinese 
Medicine, No. 1166 Liutai Avenue, Chengdu 611137, China
3Clinical Skill Center, Clinical Medical School of Chengdu University of 
Traditional Chinese Medicine, No. 37 Shierqiao Road, Chengdu  
610072, China
4School of Pharmacy, Chengdu University of Traditional Chinese 
Medicine, No. 1166 Liutai Avenue, Chengdu 611137, China

Received: 15 March 2024 / Accepted: 15 July 2024

References
1.	 Nestel D, Clark S, Tabak D, Ashwell V, Muir E, Paraskevas P, et al. Defining 

responsibilities of simulated patients in medical education. Simul Healthc. 
2010;5:161–8.

2.	 Beullens J, Rethans JJ, Goedhuys J, Buntinx F. The use of standardized patients 
in research in general practice. Fam Pract. 1997;14:58–62.

3.	 Willson MN, McKeirnan KC, Yabusaki A, Buchman CR. Comparing trained stu-
dent peers versus paid actors as standardized patients for simulated patient 
prescription counseling. Exploratory Res Clin Social Pharm. 2021;4.

4.	 Dornan T, Gillespie H, Armour D, Reid H, Bennett D. Medical students need 
experience not just competence. BMJ. 2020;371.

5.	 Hawkins N, Younan HC, Fyfe M, Parekh R, McKeown A. Exploring why medical 
students still feel underprepared for clinical practice: a qualitative analysis of 
an authentic on-call simulation. BMC Med Educ. 2021;21.

6.	 Doulougeri K, Panagopoulou E, Montgomery A. (How) do medical students 
regulate their emotions? BMC Med Educ. 2016;16:1–10.

7.	 Thomas DC, Chan A, Tudberry N, Purcell A. Watch vs do: a randomized 
crossover design evaluating modified simulated patients and video learning 
for novice speech-language therapy students. Int J Lang Commun Disord. 
2023;58:467–81.

8.	 Chua CMS, Nantsupawat A, Wichaikhum OA, Shorey S. Content and charac-
teristics of evidence in the use of standardized patients for advanced practice 
nurses: a mixed-studies systematic review. Nurse Educ Today. 2023;120.

9.	 Yu J, Lee S, Kim M, Lee J, Park I. Changes in Medical Students’ self-assessments 
of clinical communication skills after clinical practice and standardized 
patient feedback. Acad Psychiatry. 2020;44:272–6.

10.	 Downar J, McNaughton N, Abdelhalim T, Wong N, Lapointe-Shaw L, Secca-
reccia D, et al. Standardized patient simulation versus didactic teaching alone 
for improving residents’ communication skills when discussing goals of care 
and resuscitation: a randomized controlled trial. Palliat Med. 2017;31:130–9.

11.	 Cortés-Rodríguez AE, Roman P, López-Rodríguez MM, Fernández-Medina 
IM, Fernández-Sola C, Hernández-Padilla JM. Role-play versus standardised 
Patient Simulation for Teaching Interprofessional Communication in Care of 
the Elderly for nursing students. Healthc (Basel). 2021;10.

12.	 Plaksin J, Nicholson J, Kundrod S, Zabar S, Kalet A, Altshuler L. The benefits 
and risks of being a standardized patient: a narrative review of the literature. 
Patient. 2016;9:15–25.

13.	 Zhang Y-B, Wang J-F, Wang M-X, Peng J, Kong X-D, Tian J. Nano-based drug 
delivery systems for active ingredients from traditional Chinese medicine: 
harnessing the power of nanotechnology. Front Pharmacol. 2024;15.

14.	 Li Ccong, Yan X, sheng, Liu M. hao, Teng G fa. Current Status of Objectifica-
tion of Four Diagnostic Methods on Constitution Recognition of Chinese 
Medicine. Chin J Integr Med. 2022;28:1137–46.

15.	 Gao X, Zuo X, Min T, Wan Y, He Y, Jiang B. Traditional Chinese medicine for 
acute myelocytic leukemia therapy: exploiting epigenetic targets. Front 
Pharmacol. 2024;15.

16.	 Chen J, Loyeung B, Zaslawski C, Liang F, rong, Li W. hong. Comparison of 
traditional Chinese medicine education between mainland China and 
Australia-a case study. J Integr Med. 2016;14:291–6.

17.	 Yang H, Xiao X, Wu X, Fu X, Du Q, Luo Y et al. Virtual standardized patients Ver-
sus Traditional Academic training for improving clinical competence among 
traditional Chinese medicine students: prospective randomized controlled 
trial. J Med Internet Res. 2023;25.

18.	 Zeng J, Liang S, Fu X, Guo J, Bai Y, Zhou S et al. Student standardized patients 
versus occupational standardized patients for improving clinical competency 
among TCM medical students: a 3-year prospective randomized study. BMC 
Med Educ. 2023;23.

19.	 Zeng J, Liang S, Zhang X, Yan R, Chen C, Wen L et al. Assessment of clinical 
competency among TCM medical students using standardized patients of 
traditional Chinese medicine: a 5-year prospective randomized study. Integr 
Med Res. 2022;11.

20.	 World Medical. Association Declaration of Helsinki: ethical principles for 
medical research involving human subjects. JAMA. 2013;310:2191–4.

21.	 Tamaki T, Inumaru A, Yokoi Y, Fujii M, Tomita M, Inoue Y, et al. The effectiveness 
of end-of-life care simulation in undergraduate nursing education: a random-
ized controlled trial. Nurse Educ Today. 2019;76:1–7.

22.	 Kononowicz AA, Woodham LA, Edelbring S, Stathakarou N, Davies D, Saxena 
N et al. Virtual Patient Simulations in Health Professions Education: systematic 
review and Meta-analysis by the Digital Health Education Collaboration. J 
Med Internet Res. 2019;21.

https://www.chictr.org.cn/


Page 16 of 16Huang et al. BMC Medical Education          (2024) 24:793 

23.	 McKenzie CT, Tilashalski KR, Peterson DT, Lee White M. Effectiveness of 
standardized patient simulations in Teaching Clinical Communication skills to 
Dental students. J Dent Educ. 2017;81:1179–86.

24.	 Wilbur K, Elmubark A, Shabana S. Systematic review of standardized 
patient use in Continuing Medical Education. J Contin Educ Health Prof. 
2018;38:3–10.

25.	 Bokken L, Rethans JJ, Jöbsis Q, Duvivier R, Scherpbier A, Van Der Vleuten C. 
Instructiveness of real patients and simulated patients in undergraduate 
medical education: a randomized experiment. Acad Med. 2010;85:148–54.

26.	 Koo LW, Idzik SR, Hammersla MB, Windemuth BF. Developing standardized 
patient clinical simulations to apply concepts of interdisciplinary collabora-
tion. J Nurs Educ. 2013;52:705–8.

27.	 Khedr S, D’Angelo D, Santos AT, Kwong L, Park S, Khariton K, et al. Identifica-
tion of clinical risk factors affecting patient-physician communication. J Surg 
Res. 2023;282:246–53.

28.	 Misky GJ, Sharpe B, Weaver AC, Niranjan-Azadi A, Gupta A, Rennke S, et al. 
Faculty Development in Academic Hospital Medicine: a scoping review. J 
Gen Intern Med. 2023;38:1955–61.

29.	 Yang HX, Xu Y, Liang NX, Chen W, Yan XM, Yang P et al. Standardized patient 
methodology in mainland China: a nationwide survey. BMC Med Educ. 
2019;19.

30.	 Leeuw J-VD, Van Dijk HGAR, Van Etten-Jamaludin N, Wieringa-De Waard FS. 
The attributes of the clinical trainer as a role model: a systematic review. Acad 
Med. 2013;88:26–34.

31.	 Vaz M. The ethics of teaching in medicine: a personal view. Indian J Med Eth-
ics. 2019;4:221–6.

32.	 Cuevas-Nunez MC, Pulido MT, Harpe S, Stein AB, Lempicki K. Assessment of 
communication and physical exam skills: a comparison of students, faculty 
and standardized patients. J Dent Educ. 2022;86:853–62.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.


	﻿Faculty standardized patients versus traditional teaching method to improve clinical competence among traditional Chinese medicine students: a prospective randomized controlled trial
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Ethics review and approval
	﻿Trainee recruitment
	﻿Inclusion and exclusion criteria
	﻿Randomization and blinding
	﻿Training and qualification of FSP-TCM and OSP-TCM
	﻿Training curriculum and setting
	﻿Evaluation of training effectiveness
	﻿Formative evaluation
	﻿Summative evaluation
	﻿Online systematic test
	﻿Offline clinical skill test



	﻿Real time assessment
	﻿Feedback questionnaire
	﻿The cost comparison between OSP-TCM and FSP-TCM
	﻿Statistical analysis
	﻿Results
	﻿The basic characteristics of participants



