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MEDICAL  EDUCATION

A Comparative Study of Simulation-Based and Lecture-Based 
Learning in Traditional Japanese (Kampo) Medical Education
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ABSTRACT
Objective: This study compared the effects of simulation-based and lecture-based learning in traditional Japanese (Kampo) 

medical education.
Design: We conducted a non-randomized open label comparison study.
Materials and Methods: To conduct the comparative study, we used two different methods over two consecutive years to 

teach Kampo medicine to students during their clinical clerkship. Students who participated in a five-day clinical clerkship in 
2018 were designated as the "lecture group" and those who participated in 2019 were designated as the "simulation group". The 
lecture group attended two lectures and the simulation group participated in two simulation-based learning sessions. For all stu-
dents, one hour was dedicated to the adverse effects of Kampo medicine and a one hour was dedicated to the indications of typi-
cal Kampo medicine. The educational outcome was evaluated using a questionnaire called "Self-Assessment Questionnaire for 
Kampo Medical Knowledge and Skills" or SAQKM.

Results: A comparison of the SAQKM scores obtained by students before and after the clinical clerkship revealed that both 
groups raised their self-assessment score for all five areas, as well as their total SAQKM score. The score related to the knowl-
edge of the adverse effects of Kampo medicine was 46.68 ± 20.15 in the simulation group, which is significantly larger than 39.19 
± 23.55 in the lecture group (p = 0.025). 

Conclusion: In traditional Japanese (Kampo) medical education, simulation-based learning using role-playing between stu-
dents was more effective than lecture-style learning, especially in relation to the adverse effects of Kampo medicine.
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INTRODUCTION

Traditional Japanese (Kampo) medicine in the context of the 
Japanese medical education: current status 

Kampo medicine is a traditional Japanese medicine derived from 
China and is one of the roots of Japanese everyday medicine. The 
Ministry of Health, Labor, and Welfare has approved 147 herbal medici-
nal extract formulations and one herbal medicinal ointment, alongside 
187 crude Kampo drugs, which are all included in the National Health 
Insurance program1). In Japan, it has been reported that 30% of doctors 
use Kampo medicine daily, 45% use it occasionally, and 22% use it 
rarely. In total, 97% of doctors use Kampo medicine for everyday care, 
at least occasionally2). The theory of Kampo medicine differs from the 
theory of Western medicine. Kampo medicine is most effective when 

traditional methods are implemented, including methods known in 
Kampo clinical settings as "Sho (pattern)"-based therapy or clini-
cal-pearl "Kuketsu"-based therapy. "Sho" consists of various pairs of 
opposites such as the Yin and the Yang, deficiency and excess, exterior 
and interior, cold and heat. It also includes concepts such as the five-ele-
ment doctrine, the six stages of disease transformation, and Qi, blood, 
and water. In Western medicine, these elements would fall under the 
umbrella of physiology and pathology. 

To use Kampo medicine correctly, doctors must determine the 
patient's "Sho" by means of Kampo specific diagnostic procedures. 
These procedures include tongue inspections, listening examinations, 
medical interviews, and palpations (e.g. pulse examinations and abdom-
inal examinations). Medical students need to learn these procedures and 
Kampo theories. Although Kampo medical education was conducted 
independently at some universities in the past, it was officially added in 
the university curriculum at all university medical departments in 2001 
by the Ministry of Education, Culture, Sports, Science and Technology. 
From then on, the core curriculum stipulated that "traditional Japanese 
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(Kampo) medicine can be outlined". However, there is very little 
recorded history of Kampo medical education for medical students. As a 
consequence, there is no unified curriculum3). In addition, the education 
environment of each university varies: the time dedicated to teaching 
Kampo medicine fluctuates and not all departments hire full-time edu-
cators to do so3). In conclusion, although the 2016 revised edition of the 
medical core curriculum includes Kampo medicine, there is no stan-
dardized teaching method and more effective Kampo medical education 
is necessary3). 

The Faculty of Medicine at the University of Toyama teaches a 
fusion between Eastern and Western medicine, and Kampo medicine is 
a key part of the medical curriculum. In second year, students attend 
nine lectures and eight exercise sessions of 90 minutes each on the sub-
ject. In third year, the students attend ten lectures and take one compre-
hensive examination. In fifth or sixth year, a five-day long clinical 
clerkship totaling 40 hours is mandatory for all medical students. 
Japanese students usually have short clinical clerkships for each special-
ized medical field.

Introducing simulation-based learning to Kampo medical 
education

In recent years, simulation-based learning in medical education 
attracted positive feedback4). It has been widely introduced in countries 
other than Japan and has received positive reports in obstetrics and 
gynecology, emergency medicine, surgery, anesthesiology, etc.5-9). 
Although simulation-based education is attracting attention in Japan, it 
faces several barriers in Japanese universities, and, in comparison with 
other countries, it is still relatively uncommon there9). 

In order to assess the effectiveness of simulation-based learning in 
the field of Kampo medicine, we compared the educational outcomes of 

lecture-based learning and simulation-based learning by role-play.

MATERIALS  AND  METHODS

The comparative study was conducted over two years, with two dif-
ferent cohorts of medical students. The students who were assigned a 
five-day clinical clerkship between January and June 2018 attended a 
one-hour lecture on the adverse effects of Kampo medicine and another 
one-hour lecture on the indications of typical Kampo medicine. These 
students form the "lecture group". The students who were assigned a 
five-day clinical clerkship between January and June 2019 attended two 
one hour-long simulation-based sessions involving role-play and cov-
ered the same material as the lecture group. These students form the 
"simulation group". The two groups received the same education 
throughout their clinical clerkship, except for these two hours. 

The lecture group included 113 students. Four students who did not 
consent to take part in the study and five students who missed the first 
or last day of the clinical clerkship were not included in the analysis. 
The final sample included 104 students. The simulation group included 
111 students. One student who missed the first day of the clinical clerk-
ship was omitted from the study. The final sample included 110 stu-
dents. 

All students self-assessed their proficiency in five areas of Kampo 
medic ine through a ques t ionnaire ca l led "Sel f -Assessment 
Questionnaire for Kampo Medical Knowledge and Skills" or SAQKM. 
The areas are features, adverse effects, evidence and pharmacology, spe-
cialist introduction, and examination and prescription. The question-
naire uses a VAS (Visual Analogue Scale) ranging from 0 to 100, as 
shown in table 1. Students completed the questionnaire at the beginning 
and at the end of the five-day clinical clerkship10). 

Students were asked whether they consented for their test results to 
be used for this study. Students who did not give consent underwent the 
five-day clinical clerkship alongside the others but their questionnaire 
results were excluded from the analysis. In addition, students who were 
unable to answer one or both of the SAQKM because they were absent 
on the first and/or last day of the clinical clerkship were also excluded 
from the study.

There were no significant differences in the baseline demographic 
data of the two groups for the following characteristics: gender; self-as-
sessment score for each area of expertise included in the SAQKM); and 
total score on the SAQKM (table 2).

Lesson plans for the lecture group and the simulation group 
The material used in the lecture on the adverse effects of Kampo 

medicines included texts on pseudoaldosteronism caused by 
Glycyrrhizae Radix; poisoning symptoms caused by Ephedra Herba and 
Processi Aconiti Radix; interstitial pneumonia, liver dysfunction, and 
cystitis-like symptoms caused by Scutellariae Radix; mesenteric phlebo-
sclerosis caused by Gardeniae Fructus; and diarrhea caused by Rhei 
Rhizoma1,11). In addition to receiving information from this text, the stu-
dents were presented actual cases and trained in traditional Kampo med-
icine examination and prescriptions through lecture slides. 

In the simulation group, students had twenty minutes to learn inde-
pendently about the adverse effects of Kampo medicine from the same 
text used in the lecture group. After that, students participated in two 
twenty-minute role-play simulations, acting alternatively as the doctor 
and the patient. The process was repeated for the session on indications 

Table 1. Self-Assessment Questionnaire for Kampo Medical Knowledge and Skills; SAQKM.
Abbreviation Area of expertise 

1. Features     I can explain the features of Kampo medicine to patients who wish to receive it.   
2. Adverse effects I can explain the adverse effects of Kampo medicine to patients.  
3. Evidence and pharmacology I can explain the evidence and pharmacology behind major Kampo prescriptions to patients.  
4. Specialist introduction I can introduce patients with indications for Kampo treatment to Kampo specialists.  
5. Examination and prescription I can examine patients who wish to be treated through Kampo medicine and offer appropriate prescriptions.  

Answer *
 I cannot do this at al.  I can do this sufficiently.

*The answer was given by putting a check on a straight line (Visual Analog Scale). "I cannot do this at all" is 0 and "I can do this sufficiently" is 100.

Table 2. The baseline demographic data of the lecture group and 
the simulation group for the following characteristics: 
gender; self-assessment score for each area of expertise 
included in the SAQKM); and total score on the 
SAQKM.

 Lecture Simulation p value 

Number 104 110 
Male: Number of  57(54.8) 58 (52.7) 0.760 
affirmation (%)
 
SAQKM score before 
clinical clerkship 
1) Features 18.06 15.63 0.870 
2) Adverse effects 18.00 12.62 0.271 
3) Evidence and  12.78 10.59 0.843
 pharmacology 
4) Specialist  15.49 13.02 0.719  
 introduction 
5) Examination and    8.60  8.44 0.991
 prescription 
 Total 72.92 61.64 0.913
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Table 3. Details of scenarios of patient who suffer from the adverse effects of Kampo medicine.
  Simulation group (n = 110) Lecture group (n = 105) 

Cases and goals Case 1.  An outpatient who developed interstitial pneumonia caused  
  by traditional Japanese (Kampo) medicines including Scutellariae Radix (ogon in Japanese) 
 
  Understanding how to perform a basic physical examination and how to interpret the patient's medical his- 
  tory. Understanding the medical history is especially important for walk-in patients. 
  Understanding how to perform the initial evaluation and examination of patients with dyspnea. 
  Understanding and providing a differential diagnosis that causes interstitial pneumonia. 
  Understanding drug-induced interstitial pneumonia, especially interstitial pneumonia caused by Kampo  
  medicines including Scutellariae Radix (ogon in Japanese). 
  
 Case 2.  An outpatient who developed hypokalemia, hypertension, and rhabdomyolysis due to pseudoaldosteronism  
  caused by Glycyrrhizae Radix (kanzo in Japanese) 
      
  Understanding how to perform basic physical examination and how to interpret the patient'ss medical his- 
  tory. Understanding the medical history is especially important for walk-in patients. 
  Understanding how to perform the initial evaluation and examination of patients with lower extremity  
  edema, headache, and weakness in the lower limbs. 
  Understanding the disease that causes secondary hypertension. 
  Understanding pseudoaldosteronism caused by Glycyrrhizae Radix (kanzo in Japanese). 
 
Total time for each case   60 minutes    60 minutes 
       
Lesson plan (minutes)  Self-study (20)       lecture (60)
  Enact case 1  
  as patient or doctor. (20) 
  Enact case 2  
  as patient or doctor. (20) 
 
Number of students in each group   5-6    5-6 
Teaching staff  An instructor who is a Kampo expert. An instructor who is a Kampo expert

Table 4. Details of scenarios of patient with indications of typical Kampo medicine.
  Simulation group (n = 110)  Lecture group (n = 105) 

Cases and goals  Case 3.  An outpatient who complains of loss of appetite and wish to be treated with traditional Japanese (Kampo)  
  medicine. 
  Understanding how to perform the basic medical checkup and how to understand the patient's medical  
  history especially from a Kampo medicine perspective.

  Understanding the diagnosis of Kampo medicine pathologies. Understanding the pathophysiology that  
  requires the use of rikkunshito.

 Case 4.  An outpatient who complains of lower back pain, nocturnal urine, cold in the lower limbs and wishes to be  
  treated with Kampo medicine.

  Understanding how to perform the basic medical checkup and how to interpret the medical history, espe- 
  cially from a Kampo medicine perspective.
  Understanding the diagnosis of Kampo medicine pathologies. Understanding the pathophysiology that  
  requires the use of goshajinkigan.
Total time for each case   60 minutes    60 minutes

Lesson plan (minutes)  Self-study (20)       lecture (60) 
  Enact case 3  
  as patient or doctor. (20) 
  Enact case 4  
  as patient or doctor. (20)

Number of students in each group   5-6    5-6 
Teaching staff  An instructor who is a Kampo expert. An instructor who is a Kampo expert.
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of typical Kampo medicine. The text chosen for independent study was 
Yutaka Shimada's "modern Japanese Oriental medicine"11). Apart from 
these two-hour sessions, the clinical clerkship, including outpatient ser-
vices, meetings and study sessions, were conducted identically for both 
groups.

Organization of the role-plays performed in the simulation 
group

Case 1 and case 2 (table 3) introduced examples of possible adverse 
effects of Kampo medicine. In case 1, a 70-year-old woman visits an 
outpatient clinic because she suffers from dyspnea. The symptoms are 
suspected to result from a drug-induced interstitial pneumonia caused 
by a Scutellariae Radix contained in a formulation. In case 2, a 76-year-
old man consults for headache, anorexia, lower back pain, foot swelling, 
and weakness in the lower extremities. These symptoms result from a 
pseudoaldosterism caused by an excessive intake of a Glycyrrhizae 
Radix contained in a formulation. 

Case 3 and case 4 (table 4) exemplified indications of typical 
Kampo medicine. In Case 3, a 45-year-old female patient who suffers 
from anorexia should be prescribed rikkunshito (Liu Jun Zi Tang). In 
Case 4, a 76-year-old male patient who suffers from back pain, frequent 
urination, and lower extremity edema should be prescribed goshajinki-
gan (Niu Che Shen Qi Wan). 

The student playing the patient acted as a facilitator by prompting 
their partner to take primary survey, ask for the medical history, 
describe the necessary physical findings and the differential diagnosis, 
and provide a diagnosis and proposed treatment. Simultaneously, the 
student playing the patient also evaluated whether the set questions were 
answered correctly, and provided feedback at the end of the role-play. 
Students who acted as the doctor provided the primary survey, listened 
to the medical history and the physical findings, listed differential diag-
nosis, and determined a diagnosis and a treatment.

Statistical analysis method
A gender-based analysis of the lecture group and the simulation 

group was performed with the chi-squared test. Mann-Whitney U test 
was used to compare the partial and total SAQKM scores of the lecture 
group and the simulation group. The result was deemed significant 
when p < 0.05. The statistical analysis was performed using JMP 
Pro11.2.0 software (SAS Institute, Tokyo, Japan). 

Ethical considerations
This study adheres to the Declaration of Helsinki according to its 

revised 1975 version and all amendments from 1983, 1989, and 1996. It 
was approved on December 21, 2017 by the ethics conference of the 
department of Japanese Oriental Medicine, Graduate School of 
Medicine and Pharmaceutical Sciences, University of Toyama. 

RESULTS

Evolution of the SAQKM scores after the clinical clerkship
A comparison between the SAQKM scores before and after the clin-

ical clerkship revealed that both groups improved their self-assessment 
scores for each part of the SAQKM, as well as their overall score (table 
5). The score obtained by subtracting the score before the clinical clerk-
ship from the score after the clinical clerkship, for each part of the 
SAQKM score and for the overall score was analyzed. The self-assess-
ment score of the simulation group (46.68 ± 20.15) was significantly 
higher than the score of the lecture group (39.19 ± 23.55) for the 
adverse effects of Kampo medicine (p = 0.025). Moreover, for the fea-
tures of Kampo medicine, the scores of the simulation group (34.49 ± 
18.02) tended to be higher than the score of the lecture group (31.71 ± 
21.62) (p = 0.064). Finally, the total SAQKM scores in the simulation 
group (193.47 ± 77.97) also tended to be higher than in the lecture 
group (173.59 ± 88.64 of) (p = 0.106). However, the SAQKM scores for 
evidence and pharmacology (p = 0.972), specialist introduction (p = 
0.203), and examination and prescription (p = 0.276) did not differ sig-
nificantly (Fig.1). 

DISCUSSION

In this study, we found that self-assessment scores for each area of 
Kampo medicine included in the SAQKM, as well as overall SAQKM 
scores improved after a five-day clinical clerkship in both the lecture 
group and the simulation group. The five-day clinical clerkship is there-
fore effective to improve proficiency in Kampo medicine. Ito et al., who 
studied the efficiency of intensive lectures on Kampo medicine reported 
that medical students are interested in the field, and understand its char-
acteristics, its value, and the science behind it12). Although different 
teaching methods are evaluated, both studies show that short-term 
Kampo medicine education can be effective.

As mentioned above, the simulation group scored their knowledge 
of the adverse effects of Kampo medicine significantly higher than the 
lecture group, and tended to provide higher scores for the features of 
Kampo medicine and for the overall SAQKM. Therefore, it can be sug-
gested that simulation-based learning is more efficient than lecture-style 
learning to improve student proficiency in Kampo medicine. 

Table 5. A comparison between the SAQKM scores before and after the clinical clerkship.
 Features Adverse   Evidence  Specialist Examination and  Total 
Lecture            n = 104    effects and pharmacology introduction    prescription  

Before clinical clerkship 18.06 ± 20.49 18.00 ± 19.98 12.78 ± 14.72 15.49 ± 17.78   8.60 ± 10.40   72.92 ± 76.22 
After clinical clerkship 49.77 ± 17.66* 57.19 ± 20.26* 43.92 ± 18.47* 52.25 ± 22.6* 43.38 ± 17.87* 246.52 ± 76.76* 
                    
Simulation       n = 110

Before clinical clerkshi 15.63 ± 18.12 12.62 ± 18.00 10.59 ± 12.78 13.02 ± 15.49 8.44 ± 8.60   61.64 ± 53.26 
After clinical clerkship 53.12 ± 16.06* 59.30 ± 18.56* 42.39 ± 18.94* 53.08 ± 19.37* 45.87 ± 17.74* 253.77 ± 75.54* 
                        *p < 0.05   Average ± S.D

Figure 1. Rise of SAQKM scores in the lecture group and the sim-
ulation group after the clinical clerkship. 

 The scores obtained by subtracting the score provided before clinical 
clerkship from the score provided after clinical clerkship for each area 
of Kampo medicine in the SAQKM and for the overall questionnaire. 
The black bars indicate the scores of the lecture group and the white 
bars indicate the scores of the simulation group
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The higher self-assessment scores of the simulation group for the 
adverse effects of Kampo medicine were understood to reflect the effi-
ciency of the simulation involving a patient whose symptoms and medi-
cal history led to a diagnosis of an adverse reaction to Kampo medicine. 
Students may have difficulty listening to lectures passively and to 
understand, from lectures alone, how the adverse effects of Kampo 
medicine can manifest in patients. However, the capacity to recognize 
an adverse reaction to Kampo medicine in patients with common symp-
toms such as a cough and headache is key in these cases. The tendency 
to provide higher self-assessment scores for the features of Kampo med-
icine in the simulation group can be explained similarly. Students who, 
in the role-play, used Kampo medicine diagnostic methods such as pulse 
examination, abdominal examination, tongue examination, etc., were 
able to better understand the features of Kampo medicine. 

The lack of difference between the scores provided by the lecture 
group and the simulation group for evidence and pharmacology, special-
ist introduction, and examination and prescription can be explained by 
the nature of these areas of expertise. Evidence and pharmacology is a 
field for which self-learning was proposed in both groups. Regarding 
the specialist introduction, both groups experienced the examination of 
outpatients for about 15 hours during the clinical clerkship and learned 
about the cases which are to be referred to specialists in Kampo medi-
cine. The two hours taught using differing methods did not affect the 
students understanding of this area. Finally, there was no difference in 
the scores related to medical examination and prescription because two 
role-play simulations are not enough for the students to gain confidence 
in Kampo medical examination and prescription. 

The positive results observed in the areas related to the adverse 
effects and the features of Kampo medicine, for which the simula-
tion-based learning was implemented, suggest that simulation-based 
learning may be useful to teach other areas of Kampo medicine.

The adverse effects of Kampo medicines was chosen to be an area 
taught through simulation-based learning because prevention and early 
detection of these adverse effects is a key part of Kampo medicine. 
However, due to its low incidence, it is rarely encountered in ordinary 
clinical clerkship1). The merit of role-play is to allow all students to 
experience these rare cases, albeit in a simulation.

Students also learned about indications of typical Kampo medicine 
with simulation-based learning. The sessions included cases where rik-
kunshito and goshajinkigan should be prescribed. These prescriptions 
are frequently used in Kampo medicine. However, once again, students 
cannot always encounter patients who need these prescriptions during 
their five-day clinical clerkship. For this reason, the opportunity to 
examine simulated patients who are eligible for these prescriptions is 
key.

In Japan, Kampo medicine is taught to medical students alongside 
Western medicine. Doctors practicing traditional medicine in China, 
Taiwan, and Korea have different qualifications and received a separate 
education from doctors who practice Western medicine. The education 
period at the undergraduate level is five, six and seven years in China, 
Korea and Taiwan respectively, in addition to an internship conducted 
after graduation13). In Japan, a medical degree lasts six years and com-
bines Kampo and Western medicine. There is no internship for Kampo 
medicine. It is taught during lectures and not granted as much time as in 
medical schools in China, Taiwan, and Korea. For this reason, it is cru-
cial to teach Kampo medicine effectively in a limited amount of time. 
We believe that the role-plays used with the simulation group are useful 
to compensate for the lack of experience gained during the clinical 
clerkship. 

In general, simulation-based education is known to be more effec-
tive than lecture-based education4) and this study indicated that simula-
tion-based education is more effective in Kampo medicine education as 
well. This method could also be applied to the education of residents 
and non-Kampo specialists.

In Japan, various educational methods have been implemented in 
recent years. Yakubo at al. have developed a simulator for abdominal 
examination, a key aspect of Kampo medicine14). Iizuka et al. have 
developed a web-based evaluation system to assess learning outcomes 
in the field of Kampo medicine15). Nakada et al. apply Western clinical 
reasoning methods to the process of prescribing Kampo medicine, and 
teach these methods to students16). In the future, we will consider com-
bining these methods with simulation-based learning to teach Kampo 
medicine more effectively.

Our study has some limitations. First, the lecture group and the sim-
ulation group are distributed according to students' year of entry to the 
fifth grade and are not randomized. Different classes may have different 
characteristics, which may have influenced the outcome of the study. 
Second, although the difference in the learning effect was quantified 

using SAQKM, the relationship between the results of the self-evalua-
tion with the SAQKM and an objective evaluation is unknown. Third, 
we examined short-term educational effects only and did not investigate 
the outcomes in clinical situations after graduation. Further research 
should be conducted to ascertain the effectiveness of this teaching meth-
od.

SUMMARY

Simulation-based learning is known to be an effective educational 
method. In traditional Japanese (Kampo) medicine education, simula-
tion-based learning through role-play was found more efficient than lec-
ture-style education, especially in the area related to the adverse effects 
of Kampo medicine.
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