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Background: Some Western medicine schools in China established standardized patient (SP) programs 

for medical education. However, SP programs are rarely applied to the education of traditional Chinese 

medicine (TCM). In this study, we evaluated the effectiveness of using standardized patient traditional 

Chinese medicine (SP-TCM) to improve clinical competency among TCM medical students. 

Methods: This study was a prospective, 2-group, parallel-training randomized trial over the course of 

5 years. Data were collected from September 2016 to December 2020. Participants in each year were 

randomly allocated into the traditional-method training group or the SP-TCM training group (1:1) for a 

3-month curriculum. Measurement of clinical competency among all trainees was based on a standard- 

ized examination composed of scores of medical record documentation, scores of TCM syndrome differ- 

entiation and therapeutic regimen, and checklist assessment from both SP-TCMs and TCM professionals. 

Feedback was collected using semi-constructive questionnaires from both groups. 

Results: Compared with those assigned to traditional-method training, those assigned to SP-TCM training 

demonstrated significantly greater post-training improvement in medical record documentation and TCM 

syndrome differentiation and therapeutic regimen. Moreover, SP-TCM trainees outscored those assigned 

to traditional training in the assessment for encounter performance given by independent SP-TCMs and 

TCM professionals. The SP-TCM method gained higher satisfaction of training efficacy and test perfor- 

mance than the traditional method. 

Conclusion: This SP-TCM program demonstrated great benefits for improving clinical competency among 

TCM medical students. 

© 2022 Korea Institute of Oriental Medicine. Published by Elsevier B.V. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

M

i

S

M

i

S

(

h

2

(

∗ Corresponding authors at: Hospital of Chengdu University of Traditional Chinese 

edicine, 39 Shi-er-qiao Road, Chengdu, Sichuan 610072, PR China (H. Yang); Clin- 

cal Medical School of Chengdu University of TCM, 1166 Liu-tai Avenue, Chengdu, 

ichuan 610075, PR China (J. Guo). 
∗ Corresponding authors at: Hospital of Chengdu University of Traditional Chinese 

edicine, 39 Shi-er-qiao Road, Chengdu, Sichuan 610072, PR China (H. Yang); Clin- 

cal Medical School of Chengdu University of TCM, 1166 Liu-tai Avenue, Chengdu, 

ichuan 610075, PR China (J. Guo). 

E-mail addresses: 15882458490@163.com (H. Yang), guojing66@cdutcm.edu.cn 

J. Guo). 
1 These authors contributed equally. 

1

a

a

a

c

u

a

a

T

i

ttps://doi.org/10.1016/j.imr.2021.100804 

213-4220/© 2022 Korea Institute of Oriental Medicine. Published by Elsevier B.V. This is

 http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
. Introduction 

Standardized patients (SPs) are trained actors who constantly 

nd realistically duplicate the clinical symptoms, physical signs, 

nd medical history to portray real patients and serve as evaluators 

nd instructors in medical education. 1 , 2 More than 95% of medi- 

al schools use SPs for undergraduate teaching, and 85% of schools 

se them as part of student assessment procedures. 3 Moreover, 

ll clinical competency stations have adopted SPs for the current 

ssessment in the United States Medical Licensing Examination. 4 

he SP method shows good validity and reliability in cultivat- 

ng and assessing medical students’ clinical competency, physician- 
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Fig. 1. The study’s flow diagram. 
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atient communication, and bedside etiquette. 5 , 6 Ratings grounded 

n medical students’ interactions with SPs are predictive of their 

ubsequent performance with real patients. 7 

SP was introduced into medical education in China by Paula 

tillman 

8 in 1991 and was formally used for instruction and as- 

essment in 1994. 9 Some Western medicine schools in China es- 

ablished SP programs that have been considered very useful and 

aluable for medical education. Inexperienced medical students 

rained by traditional methods (such as lecture-based methods) are 

asily overwhelmed when they are exposed to live clinical settings. 

Ps, as an invaluable source of performance feedback, 10 would pro- 

ide objective evaluation and timely correction of the performance 

f students. Despite the multiple advantages of SP-based medical 

ducation, there have always been concerns about the costs asso- 

iated with their use in terms of the hourly wage paid to SPs for 

heir training, performance, and time-consumption. 11 , 12 

TCM has its own disciplinary characteristics. For example, “di- 

lectical thinking and syndrome differentiation” is the priority in 

CM, which is quite different from Western medicine. The train- 

ng and teaching pattern of SP should be tailored according to the 

haracteristics of TCM. To our knowledge, SP programs are rarely 

mplemented in TCM medical education environments, as most 

olleges or universities of TCM in China face a lack of professional 

Ps trained in TCM. 

Chengdu University of TCM is one of China’s top Chinese 

edicine institutions. We formally established an education pro- 

ram for standardized patients of traditional Chinese medicine (SP- 

CM) in 2015 and trained the first cohort of SP-TCM students ac- 

ording to the clinical characteristics of TCM. Next, we introduced 

he SP-TCM to the clinical competence training curriculums of TCM 

nd carried out an SP-TCM-based training pattern. It has been 

idely acknowledged that assessment is the most appropriate en- 

ine in which to drive the curriculum. 13 However, limited evidence 

xists regarding the efficacy of using the SP-TCM-based method 

ompared with the traditional method in the clinical competence 

raining curriculums of TCM. In this study, we not only understand 
s

2 
he importance of the evaluation of students’ TCM clinical compe- 

ency but also the importance of productive feedback from both 

P-TCMs and students. 

. Methods 

.1. Participants 

.1.1. Participants recruitment 

This was a prospective, 2-group, parallel-training randomized 

tudy that compared SP-TCM training with traditional training 

ethods. After a pre-consent screening, 273 third year TCM under- 

raduates who were learning the curriculum of TCM clinical com- 

etence training at Chengdu University of TCM from September 

016 to December 2020 were recruited. Fig. 1 presents the flow of 

articipants throughout the study. Informed consent was provided 

y all participants. The work was approved by Chengdu University 

f TCM (no. 1005510). 

.1.2. Inclusion and exclusion criteria 

The inclusion criteria for participants were as follows: 1) Third- 

ear undergraduates majoring in TCM at Chengdu University of 

raditional Chinese Medicine. 2) Participation was entirely volun- 

ary, and informed consent was obtained. 3) Participants were re- 

uired to sign a confidentiality agreement. 4) Male or female ages 

9–22 years. 5) Successful completion of the pre-test of founda- 

ional courses before the formal investigation. 6) In good physical 

nd psychological health state. 

Exclusion criteria included the following: 1) Participants who 

ad received prior formal training as a standardized patient in a 

tudy project. 2) Participants who had participated in a similar 

ntervention. 3) Participants who had a reasonable understanding 

f the process of this study project. 4) Participants who failed to 

bserve the confidentiality agreement on the curriculum content 

uring the study period. 5) Participants who failed to follow the 

chedule of study or withdrew from the study. 
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Table 1 

The curriculum cases used in the training. 

Curriculum cases 

Common cold Cough Wheezing Dyspnea Phlegm-fluids retention Perspiration syndrome 

Palpitations Cardiac pain Stroke Headache Vertigo Sleeplessness 

Depressive syndrome Gastric pain Vomiting Diarrhea Dysentery Constipation 

Jaundice Ji-ju syndrome Tympanites Xiao Ke Edema Stranguria 

Urine retention Low back pain Bleeding syndrome Bi-arthralgia Syndrome Wei-flaccidity syndrome Fever due to Internal Injures 

2

p

l

e

a

T

d

2

b

g

t

w

S

s

u

t

t

m

e

t

o

r

T

T

s

v

v

b

S

2

2

l

r

t

l

t

t

n

r

s

i

i

m

e

a

2

m

d

i

p

t

t

5

d

l

a

d

c

a

v

p

3

s

w

s

o

i

p

o

t

i

m

p

p

2

i

w

i

v

w

m

c

e

t

2

e

n

c

t

o

v

t

T

t

v

S

M

.1.3. Randomization and blinding 

We used computer-generated randomization to assign enrolled 

articipants into the traditional group and SP-TCM group (1:1 al- 

ocation). Randomization was conducted by an individual with no 

xposure to the participants. The training assignment was blinded 

nd confidential to the participants and the remaining study staff. 

he data collected were concealed during the whole study and the 

ata were not analyzed until the end of the test. 

.2. SP-TCM training and eligibility 

Three months before the commencement of the curriculum, a 

atch of voluntary and healthy SP-TCMs without any medical back- 

round were recruited. Priority was given to those with acting 

alent and a strong sense of responsibility. 22 SP-TCM volunteers 

ere selected after signing the informed consent. An experienced 

P trainer adopted a multimodality educational intervention con- 

isting of didactic sessions, skills practice, and self-study sessions 

sing standardized training materials. In the early stage of training, 

he instructor and the SP trainer cooperated to appropriately lec- 

ure theoretical knowledge, including the SP-TCM required perfor- 

ance skills, four diagnostic methods of TCM, common TCM dis- 

ases and symptoms, interrogation techniques, physical examina- 

ion, etc. The instructor interpreted the scripts, followed by an hour 

f clinical simulation training (covering a live group situational 

ehearsal and targeted one-on-one guidance.) in which the SP- 

CM volunteers were asked to remember their roles. Moreover, SP- 

CM volunteers were able to learn by themselves through scenario 

cripts and case videos, and the training instructors posted class 

ideo recordings on WeChat where SP-TCMs could asynchronously 

iew playback. Finally, the eligibility of 22 SP-TCMs was assessed 

y a team of senior SP instructors with no exposure to the trained 

P-TCMs. 

.3. Curriculum 

.3.1. Curriculum setting 

This was a case-based and group-based curriculum, which 

asted for 12 weeks covering 48 class hours. Two groups expe- 

ienced the same amount of training time and selected identical 

raining cases. Two experienced instructors organized the curricu- 

um once a week. The SP-TCM group consisted of 16 SP-TCM ac- 

ors assigned to routine training who took turns participating in 

he curriculum (the remaining 3 SP-TCMs were scheduled for a fi- 

al examination). Cases used were common clinical diseases and 

eviewed by the program director to ensure that they were at the 

ame level of complexity. The cases used in the training are shown 

n Table 1 . Two groups of participants followed the same standard- 

zed format as a framework for rating and performance assess- 

ent, such as guidelines for case writing, checklist items, written 

xamination questions of TCM syndrome differentiation, and ther- 

peutic regimen. 

.3.2. Training flow for curriculum 

Traditional TCM training was carried out in the traditional 

ethod group (TM group) as follows: 1) Instructors provided di- 

actic instruction that reviewed foundational content concern- 
3 
ng the disease, as well as key points for history-taking and 

hysical examination. 2) Discussion. 3) Students practiced mu- 

ual physician-patient role-playing encounters in pairs. 4) Instruc- 

ors provided feedback on student-paired encounter performance. 

) Students completed the medical record writing and TCM syn- 

rome differentiation and therapeutic regimen. 6) Instructors ana- 

yzed the case, particularly in terms of TCM diagnosis, TCM ther- 

peutic principles and methods, TCM formula, Western medicine 

iagnosis and differential diagnosis, and provide a summary of the 

ase. 

The SP-TCM group implemented the SP-TCM training pattern 

s follows: 1) Instructors provided didactic instruction that re- 

iews foundational content concerning the disease, as well as key 

oints for history-taking, and physical examination. 2) Discussion. 

) SP-TCM simulation training: Patient information, such as per- 

onal data, disease course, pertinent history, and physical findings 

as presented upon the script of clinical cases. Some TCM-specific 

ymptoms and signs were given orally through image presentation 

r specific instruments (e.g., TCM tongue manifestation by imag- 

ng; TCM pulse-taking by pulse diagnosis instrument). 4) SP-TCMs 

rovide timely constructive feedback for students (e.g., pointing 

ut insufficiency, providing advice, and correct demonstration), ini- 

iate discussion and exchange ideas, and then they repeat the clin- 

cal encounter to improve performance. 5) Students completed the 

edical record writing, TCM syndrome differentiation, and thera- 

eutic regimen. 6) Instructors conducted professional analysis and 

rovided a case summary. 

.4. Examination design 

Two groups of participants would take an objective, standard- 

zed examination employing uniform cases when the curriculum 

as over. The test was developed as a 15-minute patient encounter 

n which participants were required to complete a medical inter- 

iew and physical examination upon SP-TCM interaction. Mean- 

hile, both SP-TCMs and TCM professionals evaluate the perfor- 

ance of students using prior developed checklists and written 

omments. Following the patient encounter, a 40-minute written 

xamination (medical recording, TCM syndrome differentiation and 

herapeutic regimen) was given. 

.5. Test confidentiality and objectivity 

An hour was provided for each student to complete the whole 

xamination process, which was arranged on the same day. Brand- 

ew cases were extracted from the case database for testing. Pre- 

autions were taken to ensure that there would be no communica- 

ion among the testing students. To eliminate evaluation bias, an- 

ther batch of SP-TCMs and TCM professionals, who were not in- 

olved in the study, participated in the examination. To maintain 

he high fidelity and consistency of performance required for SP- 

CMs, eligibility of SP-TCMs was determined again 10 days before 

he final examination. All the test processes were supervised and 

ideo-recorded by independent experts and staff from the Clinical 

kill Center, Hospital of Chengdu University of Traditional Chinese 

edicine. 
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.6. Evaluation of training effectiveness 

.6.1. Documentation of medical records 

The items and their value in medical records on a 100-point 

cale are categorized as follows: General data (3 points) and chief 

omplaint (5 points), present history (30 points), past history (10 

oints), personal history (10 points), family history (6 points), 

hysical examination (20 points), and four examinations of TCM 

16 points). Each item in the written medical record was scored 

ccording to explicit criteria. 

.6.2. Scoring of TCM syndrome differentiation and therapeutic 

egimen 

The content of TCM syndrome differentiation and therapeu- 

ic regimen comprised the following items: diagnosis of TCM 

6 points), diagnostic evidence of TCM (6 points), diagnosis in 

erms of Western medicine (6 points), diagnostic evidence of the 

ractice of Western medicine (14 points), syndrome type of TCM 

10 points), analysis of TCM syndrome differentiation (24 points), 

ethod of TCM treatment (8 points), formula (8 points), medic- 

nal administration, method of administration, and corresponding 

osages (14 points), and medical advice (4 points). Each item in 

he written examination of TCM syndrome differentiation and ther- 

peutic regimen was scored based on pre-determined criteria. 

.6.3. Real-time assessment from TCM professionals 

The performance of participant interactions with SP-TCMs was 

ated by TCM professionals using pre-developed checklists, which 

ainly emphasized the measurement of basic clinical skills of 

CM and TCM thinking ability. Multiple items on the checklist 

ere presented as follows: introduction (4 points), chief complaint 

8 points), present history (30 points), past history (12 points), per- 

onal history (12 points), family history (8 points), physical exam- 

nation and four examinations of TCM (16 points), and concluding 

emarks (10 points). 

.6.4. Real-time assessment from SP-TCMs 

After each SP-TCM interaction, SP-TCMs immediately rated the 

erformance of the participant using the Arizona Clinical Inter- 

iewing Rating Scale (ACIR), a 20-item scale that assesses the in- 

erpersonal, communication, and interviewing skills of a physician 

scored from 1 to 5 points, where 5 points is the highest score). 14 

.6.5. Feedback questionnaire from medical students 

Participants enrolled in the study were given a post-training 

nd a post-examination survey. An anonymous questionnaire was 

anded out to collect feedback. Items in the post-training ques- 

ionnaire included “Satisfied with the teaching effectiveness of 

he course”, “Improved your interest in learning TCM”, “Improved 

CM thinking ability”, “Enhanced the quality of medical records”, 

nd “Improved physician-patient interpersonal and communication 

kills” (There is a five-gradient scale for the questionnaire items 

hat are designed to obtain feedback from participants, including 

strongly agree’, ‘agree’, ‘neutral’, ‘disagree’, and ‘strongly disagree’). 

tems in the post-examination questionnaire involved: “Did your 

est performance surpass the fidelity rate of your usual perfor- 

ance?”, “Do you think the “patient” in the examination acted like 

 real patient?”, and “The time length for the patient encounter in 

xamination is?”. 

.6.6. Feedback questionnaire from SP-TCMs 

To investigate their attitude, cognition, and behavior toward SP- 

CM simulation training, pre and post-study questionnaire surveys 

n SP-TCMs who were enrolled in the curriculum were carried out. 

he SP-TCMs completed and submitted the anonymous question- 

aires 1 week before and after the study. Categorical items in the 
4 
uestionnaire included: “Satisfied with your portrayal as a patient 

nd fulfilled high fidelity”, “Had any hints in the simulation”, “Fa- 

iliar with the procedures of TCM’s four examination methods”, 

nd “Understanding about the principle of TCM syndrome differ- 

ntiation”. 

.7. Statistical analysis 

Statistical analysis was performed using SPSS 25.0 software 

SPSS, Inc.). Variables were presented as the mean ± SD or as per- 

entages. Measurement data were tested for normality with the 

olmogorov–Smirnov test, and the differences were analyzed using 

ndependent sample t tests when a normal distribution of the data 

as shown. Comparisons of proportions and correlation analyses 

ere evaluated by the chi-square test. P < 0.05 was considered as 

ignificant. 

. Results 

.1. Demographic characteristics of the participants 

According to the inclusion and exclusion criteria, 23 volunteers 

ere excluded before randomization. A total of 250 participants 

ere included in the final analyses, consisting of 40 participants 

n 2016, 60 in 2017, 50 in 2018, 60 in 2019, and 40 in 2020.

able 2 shows the demographic information. There were no sig- 

ificant differences in age or sex between the lecture-based group 

nd SP-TCM group ( P > 0.05). At baseline, no significant differences 

ere found for academic performance in basic courses of tradi- 

ional Chinese medicine (fundamental theory of TCM, Chinese ma- 

eria medica, diagnostics of TCM, formulaology of TCM) and West- 

rn medicine (anatomy, physiology, pathology, medical biology, di- 

gnostics of Western medicine) ( P > 0.05). 

.2. Scores of medical record documentation 

The scores of medical record documentation in the two 

roups are shown in Fig. 2 A. After the 3-month curricu- 

um, those assigned to SP-TCM training had higher medi- 

al record documentation scores than those assigned to TM 

raining, and significant differences were found from 2017 to 

020 (2017, SP-TCM = 77.87 ±7.86 vs. TM = 72.43 ±9.92, P = 0.022; 

018, SP-TCM = 80.20 ±8.4 8 vs. TM = 74.6 8 ±8.51, P = 0.026; 2019,

P-TCM = 80.23 ±8.20 vs. TM = 74.40 ±8.91, P = 0.011; 2020, SP- 

CM = 74.75 ±6.66 vs. TM = 69.40 ±8.11, P = 0.028). A similar trend

as noted in 2016; however, no statistical differences emerged 

2016, SP-TCM = 77.40 ±8.20 vs. TM = 72.60 ±7.25, P = 0.057). 

.3. Scores of TCM syndrome differentiation and therapeutic regimen 

The TCM syndrome differentiation and therapeutic regimen 

cores in the two groups are presented in Fig. 2 B. Dif- 

erences were observed after the 3-month curriculum, with 

reater improvements achieved in the scores for participants 

n SP-TCM group when compared with those in the tradi- 

ional method group, particularly in2017, 2018, and 2019 (2017, 

P-TCM = 82.20 ±7.45 vs. TM = 78.80 ±5.37, P = 0.047; 2018, SP- 

CM = 81.96 ±7.76 vs. TM = 77.32 ±7.52, P = 0.037; 2019, SP- 

CM = 82.30 ±7.42 vs. TM = 78.33 ±7.34, P = 0.042). 

.4. Results of real-time assessment from TCM professionals and 

P-TCMs 

A comparison of the scores of TCM professionals’ real-time 

ssessment between the two groups is shown in Fig. 2 C. In each 

cademic year from 2016 to 2020, participants who received 



J. Zeng, S. Liang, X. Zhang et al. Integrative Medicine Research 11 (2022) 100804 

Table 2 

Participants’ characteristics ( N = 250). 

Demographics Traditional method group ( n = 125) SP-TCM group ( n = 125) 

Age (year), mean ± SD 20.31 ± 0.69 20.17 ± 0.62 

Gender, n (%) 

Female 66 (52.80) 69 (55.20) 

Male 59 (47.20) 56 (44.80) 

Basic courses of traditional Chinese medicine, mean ± SD, points 

Fundamental theory of TCM 70.35 ± 1.48 70.96 ± 1.29 

Chinese materia medica 76.95 ± 1.39 76.17 ± 1.45 

Diagnostics of TCM 73.13 ± 1.54 73.82 ± 1.43 

Formulaology of TCM 61.08 ± 2.08 61.97 ± 2.06 

Basic courses of Western medicine, mean ± SD, points 

Anatomy 70.54 ± 2.38 70.09 ± 2.26 

Physiology 63.53 ± 2.78 63.08 ± 2.65 

Pathology 75.00 ± 2.81 75.24 ± 2.65 

Medical biology 74.51 ± 2.45 74.18 ± 2.43 

Diagnostics of Western medicine 70.16 ± 2.60 70.46 ± 2.63 

Fig. 2. The results of standardized examination between the two groups (2016–2020). (A) Scores for medical records, (B) Scores for TCM syndrome differentiation and 

therapeutic regimen, (C) Results of real-time assessment from TCM professionals, and (D) Results of real-time assessment from SP-TCMs. 

Note: Two-way contrasts are depicted by the gray lines and P values. 
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P-TCM training demonstrated significantly greater improvement 

n the performance rated by TCM professionals than those in 

he traditional method group (2016, SP-TCM = 81.85 ±4.51 vs. 

M = 75.85 ±7.44, P = 0.004; 2017, SP-TCM = 81.80 ±5.36 vs. 

M = 78.20 ±7.43, P = 0.001; 2018, SP-TCM = 80.37 ±7.38 vs. 

M = 77.63 ±7.33, P = 0.002; 2019, SP-TCM = 82.80 ±5.79 vs. 

M = 77.07 ±7.27, P = 0.001; 2020, SP-TCM = 76.60 ±4.87 vs. 

M = 72.30 ±7.79, P = 0.044). Fig. 2 D shows the scores of SP-

CMs’ real-time assessment in the two groups. The statisti- 

al results of the participants in the SP-TCM training group 

rom 2016 to 2020 demonstrated significantly higher scores 

ompared with those in the traditional method group (2016, 

P-TCM = 75.75 ±10.83 vs. TM = 69.35 ±8.22, P = 0.042; 2017, 

P-TCM = 76.10 ±10.02 vs. TM = 70.67 ±9.21, P = 0.033; 2018, 

P-TCM = 78.72 ±9.15 vs. TM = 71.00 ±10.46, P = 0.008; 2019, 

P-TCM = 79.10 ±9.31 vs. TM = 71.77 ±10.69, P = 0.006; 2020,SP- 

m

5 
CM = 80.10 ±9.24 vs. TM = 73.65 ±10.26, P = 0.043). Although these 

cores decreased at baseline by an average of approximately 5 

oints in 2020, participants in the SP-TCM group still outscored 

hose in the traditional method group. 

.5. Post-training and post-examination feedback from 250 

articipants 

To determine how TCM students perceived their curriculum 

raining (traditional training pattern or SP-TCM training pattern) 

nd to further assess the learning efficacy among them, this study 

urveyed their attitude, cognition, and behavior feedback. Table 3 

ummarizes the student feedback on curriculum derived from a 

ost-training survey via questionnaires. Overall, there was signif- 

cantly higher training satisfaction among participants who were 

rained with the SP-TCMs than among those in the traditional 

ethod group ( P = 0.023). More SP-TCM trainees than control 
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6 
rainees gave positive feedback that their basic clinical skills of 

CM ( P = 0.028), TCM thinking ability ( P = 0.019), interpersonal 

nd communication skills ( P = 0.015), quality of medical record 

 P = 0.017), and proficiency in the collection of TCM medical his- 

ory markedly improved ( P = 0.023). Regarding the items “Im- 

roved your interest in learning TCM” ( P = 0.03) and “Boosted your 

onfidence in handling clinical work” ( P = 0.028), greater benefits 

ere reported among SP-TCM participants than among TM con- 

rols. 

The questionnaire feedback on examination from participants is 

utlined in Table 4 . According to the results of the questionnaires, 

6 SP-TCM trainees considered their test performance to be near 

r even equal to typical performance. The fidelity rate of test per- 

ormance relative to their normal level was self-evaluated as > 99% 

y 36.8% of SP-TCM trainees, 71% to 99% by 36%, 40% to 70% by 

7.2%, but none reported < 40%. In contrast, TM trainees reported 

 decreased fidelity rate of test performance (28.2%, 32%, 34.4%, 

nd 4.8%). Encounter time was considered adequate by 48.8% of SP- 

CM trainees vs. 34.4% of TM trainees, too short by 30.4% vs. 40%, 

nd no opinion by 20.8% vs. 25.6%, while none reported “too long”. 

 similar trend was obtained in opinions about the time alloca- 

ion for the written test. A majority of SP-TCM trainees reported 

hat video recording did not (30.4%) or only slightly (30.4%) inter- 

ered with their performance in patient encounters. By compari- 

on, those who were assigned to the TM group thought they were 

ore likely to be interfered with by video recording (16% not at 

ll, 31.2% slightly, 41.6% very much, and 11.2% had no opinion). In- 

riguingly, more TM trainees ( n = 46, 36.8%) than SP-TCM trainees 

 n = 28, 22.4%) considered the portrayal of SP-TCMs to have high 

delity as real patients. 

.6. Pre-study and post-study feedback from 16 SP-TCMs 

Three SP-TCM volunteers were excluded for ineligibility before 

he study, and a total of 16 SP-TCMs participated in the curriculum. 

he results of the questionnaire feedback are provided in Table 5 . 

P-TCMs demonstrated significantly higher satisfaction with their 

erformance after five years of SP-TCM experience ( P = 0.024). 

n parallel, SP-TCMs considered that they possessed higher pro- 

ciency now than before the study in providing live and flexi- 

le clinical settings ( P = 0.035), presenting typical symptoms, and 

igns of TCM syndrome ( P = 0.011). SP-TCMs felt that they pro- 

ided more professional feedback now than before ( P = 0.043). 

P-TCMs became more familiar with the holistic concept of TCM 

 P = 0.024) as well as the procedures of TCMs four examina- 

ion methods ( P = 0.026). The understanding of the principle 

f TCM syndrome differentiation was also significantly deepened 

 P = 0.047). 

. Discussions 

Thorough medical knowledge and confident clinical skills are 

eemed necessary for medical students seeking to achieve clini- 

al competency. 15 Although numerous clinical practitioners of TCM 

ave been trained through China’s higher education of TCM, prob- 

ems remain – particularly for novice students – such as the short- 

ge of clinical teaching resources, deficiency of clinical skills, and 

ommunication and interpersonal skills. Concern about the gap be- 

ween medical theory and clinical practice has been longstanding. 

In the past few decades, several teaching approaches, such as 

ase teaching, situational teaching and problem-based learning, 

ave been attempted in TCM education. However, due to the lack 

f a core element in real clinical settings – namely the presence 

f patients – the efficacy of TCM pre-clinical training was not sat- 

sfactory. Previous studies have also confirmed that realistic edu- 

ational simulation is especially effective for clinical subjects and 
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7 
oosts learner-perceived competence and confidence, particularly 

hen compared to didactic instruction. 16–18 Hence, we have re- 

ruited and trained in recent years a batch of SP-TCMs who vary 

n age, educational background, and life experience of social origin 

or non-medical work. In addition to being adept in basic clinical 

kills such as the recording of medical history and physical exami- 

ation, SP-TCMs were required to be familiar with the character- 

stics of TCM syndromes, TCMs four examination methods, TCM 

ursing care, preparation, and administration of Chinese medici- 

al, etc. For instance, a case of constipation used in this study was 

TCM Syndrome of Spleen-kidney Yang Deficiency". SP-TCMs need 

o portray the TCM trait of constipation accompanied by “Yang de- 

ciency” symptoms that include weakness and laziness, crymody- 

ia in the lower abdomen, frequent and clear urine, intolerance 

f cold and icy limbs, and cold pain in lumbar and knee. Tailored 

P-TCM training is not only beneficial for students to master basic 

CM clinical skills but can also cultivate their knowledge of TCM. 

Based on ratings from SP-TCMs and TCM professionals, par- 

icipants who received SP-TCM training evidenced significant im- 

rovement not only in basic clinical skills and knowledge of TCM 

ut also in their interpersonal, communication, and interview- 

ng skills. These results provide evidence that SP-TCM simulation 

raining is very helpful for students to improve their systematic 

nd complete comprehension of TCM history-taking. Additionally, 

reater improvement in the quality of medical records was found 

mong SP-TCM trainees than among TM trainees. Evidence sug- 

ests that repetitive practice and interaction is positively associated 

ith improved learner performance and that increases in learning 

utcomes are realized with more simulation practice. 19–21 The SP- 

CM trainees demonstrated higher proficiency than TM trainees in 

erms of “basic clinical skills of TCM”, “communication skills”, and 

TCM thinking ability”. By comparison, those who were trained 

ith the SP-TCMs showed greater interest in learning TCM while 

lso reporting significantly higher training satisfaction. Advantages 

f SP training may have contributed to these findings. In addition 

o providing real clinical settings for deliberate practice, the SP- 

CMs generated timely structured feedback and correction regard- 

ng the performance of students in doctor-patient interactions. This 

imely feedback and correction improved the clinical competency 

n a highly efficient and productive manner. The SP-TCM training 

ethod shifts medical students’ concerns from “disease” to “pa- 

ient”. SP-TCM trainees outscored TM controls in “TCM syndrome 

ifferentiation and therapeutic regimen” in 2016, but no significant 

ifferences were achieved. We considered the limited sample size 

s one of the possible contributors. Another possibility is that the 

erformance of the “TCM syndrome differentiation and therapeu- 

ic regimen” is closely associated with case analysis competence, 

hich is heterogeneous in students. It is noteworthy that mean 

cores in both the SP-TCM and traditional method groups dropped 

n 2020, and the COVID-19 pandemic, which poses a significant 

hallenge to medical education, is considered the most significant 

ontributor to the decline. 

In the early stage of the program, we found that there was lit- 

le difference in the performance, simulation ability and feedback, 

valuation, and guidance ability of SP-TCMs with different back- 

rounds. Pairwise analysis of pre and post-study feedback from SP- 

CMs demonstrated changes in their perception of SP-TCM train- 

ng. As the program proceeded, SP-TCMs became more proficient 

n performance skills and gained a deeper understanding of TCM 

haracteristics. It is noteworthy that most SP-TCMs hope to spend 

ore time observing real patient cases in hospitals to gain practi- 

al experience. The opportunity to gain pratical experience enables 

hem to identify inconsistent practices and knowledge gaps to seek 

reakthroughs in SP-TCM teaching patterns and provide insightful 

uggestions. 
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Table 5 

Questionnaire feedback from SP-TCMs ( N = 16). 

Items 

Pre-study (n,%) Post-study (n,%) 

x 2 P -value 
Strongly agree Agree Neutral Disagree Strongly disagree Strongly agree Agree Neutral Disagree Strongly disagree 

1. Are you satisfied with your 

portrayal as a patient and that you 

maintained consistency. 

1 (6.25) 3 (18.75) 8 (50.00) 3 (18.75) 1 (6.25) 9 (56.25) 3 (18.75) 2 (12.50) 2 (12.50) 0 (0.00) 11.20 0.024 

2. Did you provide live and flexible 

clinical settings? 

1 (6.25) 4 (25.00) 7 (43.75) 3 (18.75) 1 (6.25) 8 (50.00) 5 (31.25) 2 (12.50) 1 (6.25) 0 (0.00) 10.33 0.035 

3. Were there any issues in your 

simulation? 

1 (6.25) 2 (12.50) 5 (31.25) 4 (25.00) 4 (25.00) 1 (6.25) 1 (6.25) 3 (18.75) 5 (31.25) 6 (6.25) 1.34 0.854 

4. Did you provide consistent and 

accurate portrayals to different 

students? 

4 (25.00) 4 (25.00) 5 (31.25) 2 (12.50) 1 (6.25) 8 (50.00) 4 (25.00) 2 (12.50) 1 (6.25) 1 (6.25) 2.95 0.566 

5. It is difficult to transform your role 

to SP-TCM? 

1 (6.25) 2 (12.50) 7 (43.75) 5 (31.25) 1 (6.25) 1 (6.25) 1 (6.25) 4 (25.00) 7 (43.75) 3 (18.75) 2.49 0.647 

6. Did you correctly present typical 

symptoms and signs of TCM 

syndrome? 

1 (6.25) 2 (12.50) 7 (43.75) 4 (25.00) 2 (12.50) 7 (43.75) 6 (37.50) 2 (12.50) 1 (6.25) 0 (0.00) 13.08 0.011 

7. Is the constructive feedback 

provided professional? 

1 (6.25) 3 (18.75) 8 (50.00) 3 (18.75) 1 (6.25) 8 (50.00) 4 (25.00) 3 (18.75) 1 (6.25) 0 (0.00) 9.86 0.043 

8. Is the assessment fair and just? 3 (18.75) 4 (25.00) 8 (50.00) 1 (6.25) 0 (0.00) 5 (31.25) 5 (31.25) 5 (31.25) 1 (6.25) 0 (0.00) 1.30 0.728 

9. Did you need more time to observe 

real patient cases in hospitals to 

gain practical experience? 

1 (6.25) 5 (31.25) 4 (25.00) 5 (31.25) 1 (6.25) 3 (18.75) 7 (43.75) 4 (25.00) 1 (6.25) 1 (6.25) 4.00 0.406 

10. Are you familiar with the 

procedures of TCM four examination 

methods? 

1 (6.25) 2 (12.50) 8 (50.00) 3 (18.75) 2 (12.50) 7 (43.75) 5 (31.25) 3 (18.75) 1 (6.25) 0 (0.00) 11.06 0.026 

11. Do you have a good understanding 

about the principle of TCM 

syndrome differentiation? 

1 (6.25) 2 (12.50) 7 (43.75) 3 (18.75) 3 (18.75) 6 (37.50) 5 (31.25) 3 (18.75) 2 (12.50) 0 (0.00) 9.66 0.047 

12. Do you have a goodl 

understanding of the holistic 

concept of TCM? 

1 (6.25) 3 (18.75) 7 (43.75) 3 (18.75) 2 (12.65) 7 (43.75) 6 (37.50) 2 (12.50) 1 (6.25) 0 (0.00) 11.28 0.024 

P-values are calculated using Chi-square test. 
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There are several limitations to the current SP-TCM training pat- 

ern that should be noted. First, although the SP-TCMs demon- 

trated good internal consistency as the program proceeded, ho- 

ogenization for different SP-TCMs in training and evaluation 

hould be highlighted. Second, similar to some previous stud- 

es, 22 , 23 SP-TCMs are incapable of fully conveying certain symp- 

oms during physical examination. For example, TCM-specific 

ongue manifestation (e.g., hypoglossal petechiae or ecchymosis) 

nd pulse-taking symptoms were given orally or through image 

resentation or pulse diagnosis instruments. Finally, due the spe- 

ialized knowledge and professional skills of TCM, professional 

CM instructors had to serve as assistants involved in the training 

nd evaluation of trainees. It was indisputable that the instructors 

layed multiple roles in running the study and were overburdened 

n teaching. There were also concerns about the costs associated 

ith SP-TCM-based use, both in terms of the hourly wage paid to 

P-TCMs and the time-consuming labor of instructors required for 

raining SP-TCMs. 

In conclusion, this randomized trial demonstrated great bene- 

ts for improving the clinical competency of TCM among partici- 

ants trained with SP-TCM. The goal of this study was to establish 

n easy-to-disseminate, scalable SP-TCM training model, thereby 

hortening the transition period from TCM “medical students” to 

linical "doctors”. Moreover, due to resource constraints of profes- 

ional social origin SP-TCMs, we have already initiated a student- 

P-TCM program and trained TCM medical students as SP-TCMs. 

he SP-TCM training method merits further dissemination in TCM 

niversities’ educational curriculum. 
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