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ABSTRACT

Aim: Traditional Japanese (kampo) medicine has recently been included in the medical education curriculum in Japan; hence,
an education program in kampo physical examination for beginners is needed. The aim of the present study was to develop
an education program using a simulator of kampo abdominal palpation that would enable beginners to acquire this skill, and
to assess the effectiveness and usefulness of the education program.

Methods: First, we conducted a preliminary trial. Fifteen beginners received a lecture about abdominal findings and the asso-
ciated representative kampo formulas and underwent a simulator palpation test. Following this trial, we created and con-
ducted a 1 day education program as a prospective study. The program included a general lecture on physical examination in
kampo medicine, followed by a pre-test assessment involving palpation of the simulators, a specific lecture about abdominal
palpation, and finally a post-test assessment. The pre- and post-test accuracy rates were evaluated.

Results: High accuracy rates were obtained in the preliminary trial, but the research protocol did not enable an assessment of
the effectiveness or usefulness of the trial. In the subsequent education program, 41 participants had significantly higher accu-
racy rates after the lecture than before the lecture, in both abdominal findings (from 78.2% to 94.4% on average, P < 0.001)
and in the associated representative kampo formulas (from 21.8% to 59.7% on average, P < 0.001).

Conclusion: An education program using simulators for kampo abdominal palpation can be effective and useful for begin-
ners in kampo medicine.

KEY WORDS: abdominal palpation, kampo medicine, pre-graduate education, simulation-based medical edu-
cation, simulator

INTRODUCTION Medical Education in Japan in 2016, and competency in
. . kampo medicine was defined as follows: ‘The medical students
The role of traditional Japanese (kampo) medicine has recently can describe the characteristics of kampo medicine, and the

grown in Japanese medical education. The Ministry of Edu-  jndjcation and pharmacology of representative kampo formu-
cation, Culture, Sports, Science and Technology of Japan  135° [1]. The document ‘Basic Medical Education: Japanese
(MEXT) revised the Model Core Curriculum (MCC) for  Specifications, World Federation for Medical Education Global
Standards for Quality Improvement’ mentions that ‘the medi-
“Correspondence: Shin Takayama cal school should describe the interface with complementary
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kampo medicine in pre-graduate health-care education needs
to be enhanced.

In modern medical education and clinical clerkship,
simulation-based training has gradually assumed an impor-
tant role. Training using simulators has been proven to
improve the clinical examination skills of the trainees: For
example, simulation models were developed for cardiac aus-
cultation [6], breast examination [7], and vaginal examination
[8]. In Japan, the latest MCC mentioned simulator-based edu-
cation in clinical clerkships for those physical examination
skills that cannot be sufficiently learned in a real clinical envi-
ronment due to excessive risk and burden on patients [1].

In kampo medicine, specific methods of abdominal examina-
tion are one of the fundamental skills needed to diagnose a
patient’s systemic physiological state and to determine an appro-
priate kampo formula. A physician palpates the patient’s abdo-
men in the supine position with the legs extended and evaluates
abdominal strength (elasticity of the abdomen) and the discom-
fort and resistance associated with pressure exerted on specific
abdominal regions. Fukushokiran, written at the end of the 18th
century, demonstrated the major kampo formulas and the asso-
ciated abdominal findings (Fig. 1) [9]. This illustrated textbook
teaches us how to associate each specific abdominal finding with
a kampo formula, and kampo physicians currently practice
kampo medicine according to such associations.

Methods of abdominal palpation are difficult to teach,
because the palpation pressure is subjective and dependent on
the physician’s sensations. During daily training in kampo
medicine, healthy volunteers and patients undergo abdominal
examination, but abdominal findings depend on the exam-
inees, and even the findings on the same examinee could
change after repeated palpations. Furuya reported that some
abdominal evaluations were not consistent when different
expert kampo doctors palpated the same examinee [10]. Such
uncertainty in abdominal findings is an important clinical
issue, and the standardization of abdominal examinations is
therefore considered of critical importance.

Yakubo et al. developed a simulator of kampo abdominal pal-
pation for standardized education (Fig. 2). It is a manikin repli-
cating the adult male abdomen from the level of the nipples to
30 cm below the umbilicus. Multiple types of simulators were
developed for various types of abdominal findings and abdomi-
nal strengths [11,12], and 78.6% of kampo educators in medical
faculties considered them useful [13]. Medical students with little
abdominal palpation experience became aware of its importance
through medical education using abdominal simulators [14].
There have been no reports, however, investigating the effective-
ness of a lecture program using the abdominal simulators.

The aim of the present study was therefore to develop an
education program in which abdominal simulators would be
used to enable the students to acquire skills in abdominal pal-
pation and in the association between abdominal findings and
kampo formulas. The study also assessed the effectiveness and
usefulness of such an education program. We conducted two

2 Traditional & Kampo Medicine Vol. ¢ Iss. ¢

Figure 1 | lllustration of hypochondriac discomfort and resistance
as an indication for shosaikoto in the classical kampo book
Fukushokiran. In the illustrated book, each abdominal finding is
shown as a gray area on the patient’s abdomen and is associated
with specific kampo formulas.

different trials. First, we conducted a preliminary trial using
the simulators. We then created and conducted an education
program protocol to assess the ensuing acquisition of abdomi-
nal palpation skills.

METHODS

Preliminary trial

Subjects

Participants in the kampo seminar held at Tohoku Univer-
sity Clinical Skills Laboratory in October 2014 were included
in this trial. These were health-care workers and medical stu-
dents interested in kampo medicine.

Simulators
For this trial we used seven types of simulators. Two simula-
tors were used to represent different abdominal strengths:

© 2019 The Authors. Traditional & Kampo Medicine published by John Wiley & Sons Australia, Ltd

on behalf of Japan Society for Oriental Medicine and Medical and Pharmaceutical Society for WAKAN-YAKU.
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deficiency pattern (weak) and excess pattern (strong). The
other five simulators were used to simulate the following
pathological abdominal findings: hypochondriac discomfort
and resistance (kyokyo-kuman), abdominal muscle tension
(fukuchokukin-renkyu), epigastric discomfort and resistance
(shinka-hiko), weakness of the lower abdominal region
(shofuku-fujin), and lower abdominal resistance and fullness
(shofuku-koman). We gave the seven simulators a number
from Sim 1 to Sim 7 in the aforementioned order. All the
simulators were made by Nomura Techno (Tokyo, Japan).

Tests

We created a multiple-choice test on the abdominal findings and
the kampo formulas associated with the simulators (Table 1).
Two questions about every simulator were asked, concerning the
abdominal findings and the associated representative kampo
formula, as documented in the kampo textbooks [15,16].
We assigned the following kampo formulas to each
simulator (Sim 1-7), respectively: hochuekkito, daisaikoto,
shosaikoto, shokenchuto, hangeshashinto, hachimijiogan,
and keishibukuryogan.

For Sim 1 and Sim 2, we presented three abdominal
strength choices (1, 3, and 5) and three associated kampo
formula options (hochuekkito, shigyakusan, and daisaikoto).
For Sim 3-7, questions about the abdominal findings and
their associated kampo formulas had five possible response
options. After participants palpated each simulator, they

Figure 2 | Abdominal examination simulator. The simulators are
shaped as a male abdomen. Some simulators replicate a weak or
strong abdomen, while some replicate abnormal abdominal find-
ings. Width, 310 mm; height, 120 mm; depth, 410 mm; surface, sili-
con; base, vinyl chloride; bone, fiber-reinforced plastics.

responded with their abdominal findings and associated
kampo formulas. The actual test form used in this study
(English translation) is given in Table 2.

Table 1 | Abdominal signs and kampo formulas associated with the abdominal examination simulators

Simulator Relevant Abdominal sign Abdominal sign in Associated kampo
simulator area Japanese formula
Sim 1 Strength 1/5 (weak) Fukuryoku kyo Hochuekkito
Sim 2 Strength 5/5 (strong) Fukuryoku jitsu Daisaikoto
Sim 3 Hypochondriac discomfort Kyokyo-kuman Shosaikoto
. and resistance
NS
Sim 4 w Abdominal muscle tension Fukuchokukin-renkyu Shokenchuto
Sim 5 Epigastric discomfort and resistance Shinka-hiko Hangeshashinto
NS
Sim 6 Weakness of the lower abdominal region  Shofuku-fujin Hachimijiogan
NS
Sim 7 Lower abdominal resistance and fullness  Shofuku-koman Keishibukuryogan
<
NS

Participants responded to multiple-choice questions by identifying abdominal signs during palpation of the simulators and the associated

kampo formulas.

© 2019 The Authors. Traditional & Kampo Medicine published by John Wiley & Sons Australia, Ltd
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Table 2 | Actual test questions and answers (English translation)

Test of Abdominal Palpation: Check the abdominal findings and the associated kampo formulas for the simulators (Sim).
Sim 1: How is the abdominal strength? ((]5 []3 W)
What is the associated kampo formula? (BHochuekkito [JShigyakusan [JDaisaikoto)

How is the abdominal strength? (m5 [J3 []1)
What is the associated kampo formula? ((CJHochuekkito [JShigyakusan mDaisaikoto)

Sim 2:

Sim 3: What is the abnormal abdominal finding? ((CJEpigastric discomfort and resistance (shinka-hiko), BHypochondriac discomfort
and resistance (kyokyo-kuman) [JAbdominal muscle tension (fukuchokukin-renkyu), [JLower abdominal resistance and fullness
(shofuku-koman) [JWeakness of the lower abdominal region (shofuku-fujin))

What is the associated kampo formula? ((JHangeshashinto, [JKeishibukuryogan, [JShokenchuto, BShosaikoto,
[JHachimijiogan)

Sim 4:  What is the abnormal abdominal finding? ((JEpigastric discomfort and resistance (shinka-hiko), [JHypochondriac discomfort
and resistance (kyokyo-kuman) BlAbdominal muscle tension (fukuchokukin-renkyu), [JLower abdominal resistance and fullness
(shofuku-koman) [JWeakness of the lower abdominal region (shofuku-fujin))

What is the associated kampo formula? (CJHachimijiogan, BmShokenchuto, [JShosaikoto, [JKeishibukuryogan,
[JHangeshashinto)

Sim 5:  What is the abnormal abdominal finding? (BEpigastric discomfort and resistance (shinka-hiko), [JHypochondriac discomfort
and resistance (kyokyo-kuman) [JAbdominal muscle tension (fukuchokukin-renkyu), [JLower abdominal resistance and fullness
(shofuku-koman) [JWeakness of the lower abdominal region (shofuku-fujin))

What is the associated kampo formula? ((JShosaikoto, MHangeshashinto, [JKeishibukuryogan,[JHachimijiogan,

[JShokenchuto)

What is the abnormal abdominal finding? ((JEpigastric discomfort and resistance (shinka-hiko), [JHypochondriac discomfort
and resistance (kyokyo-kuman) [JAbdominal muscle tension (fukuchokukin-renkyu), [JLower abdominal resistance and fullness
(shofuku-koman) MWeakness of the lower abdominal region (shofuku-fujin))

What is the associated kampo formula? ((JHangeshashinto, [JShosaikoto, MHachimijiogan, [JShokenchuto,
[IKeishibukuryogan)

Sim 6:

Sim 7:  What is the abnormal abdominal finding? ((JEpigastric discomfort and resistance (shinka-hiko), [(JHypochondriac discomfort
and resistance (kyokyo-kuman) [JAbdominal muscle tension (fukuchokukin-renkyu), BiLower abdominal resistance and fullness
(shofuku-koman) [JWeakness of the lower abdominal region (shofuku-fujin))

What is the associated kampo formula? (BKeishibukuryogan, [JHachimijiogan, [JShokenchuto [[JHangeshashinto,

[IShosaikoto)

Protocol Subjects

Participants attended a lecture about abdominal examina-
tions, abdominal findings, and the associated kampo formu-
las. For example, hypochondriac discomfort and resistance
are called kyokyo-kuman. This physical sign is associated
with the use of kampo formulas containing specific medici-
nal crude drugs, such as Bupleurum root or Scutellaria root,
whose representative is shosaikoto (Fig. 1).

Afterward, the participants underwent a simulator palpa-
tion test. First, they palpated all simulators in order from
Sim 1 to Sim 7. Next, they completed the multiple-choice
test, during which they were allowed to refer to the lecture
documents. This study was approved by the Ethics Review
Board of the Tohoku University Graduate School of Medi-
cine (IRB No. 2014-1-742).

Education program: Single-group prospective study

Trainee outcome

For the education program, the outcome was the trainees’
ability to determine the abdominal findings correctly and to
recall the representative kampo formulas associated with
these findings by palpating the simulators.

4 Traditional & Kampo Medicine Vol. ¢ Iss. ¢

Participants of the Kampo Medicine Conference held by
Medical Students in the Hokkaido and Tohoku Areas at
Hirosaki University in September 2015 were included in this
study [17]. They belonged to student clubs studying kampo
medicine in their universities, but did not have clinical expe-
rience in kampo medicine.

Simulators and tests
The same simulators and tests were used as in the prelimi-
nary trial.

Protocol

This study was conducted as a 1 day lecture during the Kampo
Medicine Conference. At first, participants received a general
lecture about kampo physical examination, particularly the
four examination methods consisting of visual examination,
examination by hearing and smell, question and answer period,
and palpation. Next, they completed the simulator palpation
tests. The participants palpated all the simulators in order from
Sim 1 to Sim 7 and completed the multiple-choice test. Subse-
quently, all participants received a specific lecture about

© 2019 The Authors. Traditional & Kampo Medicine published by John Wiley & Sons Australia, Ltd
on behalf of Japan Society for Oriental Medicine and Medical and Pharmaceutical Society for WAKAN-YAKU.
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abdominal palpation, which consisted of abdominal findings
and the associated kampo formulas. Immediately thereafter,
the participants again palpated the simulators and repeated the
same test as described above. During both tests, they were not
allowed to refer to the lecture materials, unlike in the prelimi-
nary trial. Finally, they attended a lecture in which the correct
answers were demonstrated, and provided feedback about the
lecture and the practice sessions.

This study was approved by the Ethics Review Board of
the Tohoku University Graduate School of Medicine (IRB
No. 2014-1-742).

Statistical analysis

The Wilcoxon signed rank test was used to compare the
accuracy rates of the tests completed before and after the
specific lecture. P < 0.05 was considered statistically signifi-
cant. No adjustment for multiple comparisons was performed.

RESULTS

Preliminary trial

Fifteen participants (10 men and five women; nine medical
students, three medical doctors, and three pharmacologists)
aged 24.6 & 11.3 years (mean + SD) were enrolled and com-
pleted the study. The accuracy rates of the abdominal find-
ings were 100% (Sim 1, 2, 3, 4), 93% (Sim 5, 6), 87% (Sim
7), and 96% on average. Those of the associated kampo for-
mulas were 100% (Sim 1, 2), 93% (Sim 3, 6), 67% (Sim 4),
87% (Sim 5), 73% (Sim 7), and 88% on average (Fig. 3).

Education program: Prospective study

A total of 51 students (one nursing student and 40 medical
students), aged 23.1 =+ 4.1 years, were included, and 41 of

(n=15)
100%

(a) Abdominal findings

0% 20% 40% 60% 80%

Sim 1 |

Sim 2 |
Sim 3 |

Sim 4 |

Sim 5 |
Sim 6 |

Sim 7 |

Total |

Table 3 | Baseline education program participant
characteristics (n = 41)

Variable n or mean £ SD
Sex (M: F) 27: 14
Age (years) 231 £ 41
Grade

1 11

2 4

3 15

4 8

5 3
Department

Medical 40

Nursing 1

them (27 men and 14 women) answered the questionnaire.
Participant characteristics are listed in Table 3.

The accuracy rates of the abdominal findings and the
associated kampo formulas before and after the lecture are
represented in Figure 4. Almost all accuracy rates increased
after the lecture, although that of Sim 1 was constantly high,
reaching 98% both before and after the lecture. The accuracy
rates of Sim 3, 5, 6, and 7 after the lecture increased signifi-
cantly compared with those before the lecture (P < 0.01,
<0.001, <0.01, and <0.05, respectively). The average accuracy
rate was also increased after the lecture, from 78.2% to
94.4% (P < 0.001).

All accuracy rates of the associated kampo formulas also
significantly increased after the lecture (P < 0.001), as did
the average accuracy rate, which increased from 21.8% to
59.7% (P < 0.001).

(b)
0%

Associated kampo formulas (n = 15)
20% 40% 60% 80% 100%

Sim 1 |

Sim 2 ]

Sim 3 ]
Sim 4

Sim 5 |
Sim 6 ]
Sim 7

Total |

Figure 3 | Accuracy of the identification of (a) abdominal findings and (b) associated kampo formulas after the lecture in the preliminary trial.
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Figure 4 | Accuracy of the identification of (a) abdominal findings and (b) associated kampo formulas () before and (m) after the lecture

in the education program. *P < 0.05; **P < 0.01; ***P < 0.001.

Table 4 lists the positive, negative, and constructive opin-
ions from the participants in program 2. Some participants
mentioned that palpation of the simulators enabled them to
acquire abdominal examination skills, which they cannot
learn from the textbooks. In contrast, some complained that
the time they had to palpate the simulators was too short
and the waiting time too long, because of the small number
of simulators compared with that of the trainees. Some sug-
gestions were provided on how to use the waiting time, and
about the questionnaire.

DISCUSSION

We developed an education program using simulators for
kampo abdominal palpation, which proved to be effective
and useful. To the best of our knowledge, this is the first
report documenting the effectiveness of an education pro-
gram using the simulators for kampo abdominal palpation.
The preliminary trial assessed whether kampo trainees could
understand abdominal palpation using simulators. The high
accuracy rates suggest that the trial was successful. Measure-
ment of the accuracy rates, however, cannot be considered
rigorous, because they palpated the simulators and answered
the test while referring to the lecture documents. Also, the
effectiveness and usefulness of the simulators could not be
assessed from this single test.

Following the trial, we created the protocol of an education
program, and conducted it as a prospective study. In this
program, referring to the lecture documents was not allowed
during the test, to ensure a more rigorous evaluation of the
answers. A significant increase was noted in almost all the

6 Traditional & Kampo Medicine Vol. ¢ Iss. ¢

Table 4 | Participant opinions about the education
program

Positive opinions

- Using the simulators for abdominal palpation, it was easy to
understand the whole lecture. | expect more practical use of the
simulators.

- It was a good point that | could experience how to palpate the
abdomen in kampo medicine.

- | could not imagine the abdominal palpation when reading the
lecture documents. After | experienced it using the simulators, |
could easily understand it. It was impressive how my awareness
changed during palpating the simulators.

- Palpating the simulators, | obtained the fundamental knowledge
about abdominal palpation. | understood the importance of my
hand's feelings for abdominal palpation.

- It was a precious experience, because | cannot experience or
image it in usual lectures using textbooks about kampo
medicine. | think it was useful for future learning.

- It was easy to understand abdominal palpation using the
simulators.

- It was interesting.

Negative opinions.

- The waiting time was too long to palpate the simulators.

- | want more time to palpate the simulators. It was useless due to
excessive number of participants.

Constructive opinions.

- | think you could prepare some other tasks, documents, or games
so that participants could use their waiting time.

- An open answer questionnaire would be more useful
than multiple-choice test, even if it would require
more time.

© 2019 The Authors. Traditional & Kampo Medicine published by John Wiley & Sons Australia, Ltd
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accuracy rates of both abdominal findings and associated
kampo formulas, suggesting that the education protocol using
the simulators was effective, and enabled students to gain
experience in and understand abdominal examination in
kampo medicine, as some participants mentioned when pro-
viding feedback.

The improvement in accuracy rates was more remarkable
in the abnormal abdominal findings (Sim 3, 4, 5, 6, and 7)
rather than in abdominal strength (Sim 1 and 2), due to the
substantially high accuracy rates of Sim 1 and 2 even at base-
line. The accuracy rates in all abnormal abdominal findings
increased to approximately 90% after the lecture, indicating
that the simulators replicating abnormalities of the abdomen
could help trainees to sufficiently understand them.

In the education program, the accuracy rates of the asso-
ciated kampo formulas significantly increased after the lec-
ture, but were not as high as in the preliminary trial. The
association of abdominal findings with the representative
associated formulas is an important clinical skill for a
kampo physician, but for beginners it would be difficult to
recall the names of unfamiliar kampo formulas without
referring to educational material. Repeated training would
be needed to improve this skill.

This education program would contribute to the standard-
ization of kampo medical education, and develop the compe-
tency of MCC for medical education. The simulators for
abdominal palpation are suitable tools for kampo medical
education. Part-task trainers, designed to replicate abdomi-
nal findings only, are adequate simulators [18,19], and can
be used in safe, repeatable, evaluable, and tailor-made educa-
tion programs. The fact that trainees can gain experience in
multiple abdominal findings and their associated representa-
tive kampo formulas by palpating multiple types of simula-
tors at the same time contributes to their efficiency.

The skill of abdominal palpation should be given more
attention in modern medicine. The current International Clas-
sification of Diseases 11th Revision (ICD-11) contains tradi-
tional medicine conditions, which are commonly used in
China, Korea, and Japan [20]. In these three countries tradi-
tional medicine is widely used together with Western medicine.
Some definitions of traditional medicine patterns refer to the
abnormal abdominal findings. Therefore, the skill of abdominal
palpation will be invaluable in daily clinical practice.

The simulators are portable and could increase the oppor-
tunities to learn abdominal palpation wherever possible. We
brought the simulators to Germany to present this study to
physicians without any previous knowledge of kampo medi-
cine. After the presentation, some of the attending physi-
cians expressed interest.

This study has some limitations. First, the education pro-
gram did not include a control group not using the simula-
tors. Future randomized controlled trials will be needed to
better assess their efficacy. Second, the imbalance between
the small number of simulators and the large number of

© 2019 The Authors. Traditional & Kampo Medicine published by John Wiley & Sons Australia,

trainees led to excessive waiting time. Currently, we hold
small-group training sessions in kampo medicine for medical
students at our university: two to three students at a time are
trained in abdominal palpation using the simulators, with no
waiting time. Third, real patients sometimes have multiple
abnormal abdominal findings, while each of the current sim-
ulators can replicate only a single finding. The learners and
trainees should always keep in mind the difference between
simulators and real patients. Baba et al. recently reported a
new abdominal simulator model that included multiple
abdominal findings associated with certain kampo formulas,
such as tokishakuyakusan and keishibukuryogan [21].
Trainees could use these models to learn more practical
abdominal palpation skills. Fourth, the purchase and mainte-
nance of multiple simulators is costly, and savings could be
obtained by sharing the simulators between many facilities.
Finally, we did not assess the technique of the examination
procedure itself, because the outcome of the beginner
trainees was defined as identification of the abdominal pat-
terns and recall of the associated kampo formulae. The order,
direction, or strength of the abdominal palpation were also
important for clinical practice. We would develop another
education program focusing on the skill acquirement of
abdominal palpation for trainees in a clinical clerkship.

In conclusion, we developed an education program in
kampo abdominal examination using simulators for kampo
abdominal palpation. The education program was effective
and useful for beginners in kampo practice.
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The Present Situation Regarding Kampo Medicine
Use and Kampo Education in Three Hokkaido Hospitals
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Abstract

Medical therapies, adapted to local requirements, are necessary in the field of community medicine. Gener-
alized medical treatment is often all there is in Japan’s Konsen Area, due to the large number of elderly people
and a paucity of medical institutions. Kampo medical treatment is useful for elderly patients with plural dis-
eases, and the demand for such treatment has been increasing. Therefore, we collected data on Kampo pre-
scriptions prescribed by the doctors at the Nakashibetsu Municipal Hospital, which is the main local hospital
in the Konsen Area, from 2010 to 2013. We conducted similar investigations at the Kushiro Red Cross Hospi-
tal in Kushiro city, which is centrally located in the Konsen Area, and at Asahikawa Medical University Hos-
pital in Asahikawa, central Hokkaido. The aim of these investigations was to compare Kampo medicine use
based on hospital location and size. The results can be used in community medicine to enhance the use of
Kampo medicine with increase for its demand. Medical students and doctors should be educated in Kampo
medicines, since their prescriptions have a significant impact on community health.
Key words : Community medicine, Kampo education
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Student number ( ) Name ( )

Please indicate your proficiency in Kampo medicine by marking your answer on the line, as shown in the example.

(Ex)

| cannot do this at all. I can do this sufficiently.

1. 1 can explain the features of Kampo medicine to patients who wish to receive it.

| cannot do this at all. | can do this sufficiently.

2. | can explain the adverse effects of Kampo medicine to patients.

| cannot do this at all. | can do this sufficiently.

3. I can explain the evidence and pharmacology behind major Kampo prescriptions to patients.

| cannot do this at all. | can do this sufficiently.

4. | can introduce patients with indications for Kampo treatment to Kampo specialists.

| cannot do this at all. | can do this sufficiently.

5. 1 can examine patients who wish to be treated through Kampo medicine and offer appropriate
prescriptions.

| cannot do this at all. | can do this sufficiently.
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Abstract

Abdominal palpation is a necessary technique, particular to Japanese Kampo medicine, based on the theory that
physiological changes in illness will manifest themselves in the abdomen. Because this technique is used widely in
clinical practice for all kinds of conditions, a suitable way of teaching this technique to doctors is called for. To this
end, we have developed an abdominal palpation educational simulator, which we call the Fukushin Simulator, con-
sisting of 6 abdominal models exhibiting the typical disease patterns of excessive strain of abdominal muscles
(Fukuchokukinkincho), stiffness and rigidity below the heart (Shinkahiko), fullness in the chest and hypochondrium
(Kyokyokuman), lower abdominal fullness (Shofukukoman), lower abdominal numbness (Shofukufujin), and ab-
dominal fluid congestion (Shinkabushinsuion). Fourteen Kampo educators in medical faculties in Japan tested the
models and then responded to a questionnaire. The results show that, while abdominal fluid congestion was consid-
ered to be unsatisfactory in its current form, the other 5 models were all considered to be satisfactory. Evaluators’
comments included advice on specific points that could be improved and ideas for future directions, along with opin-
ions to the effect that this simulator could be of great use as an educational tool. In this study, 85.7% of respondents
expressed interest or great interest in the simulator, while 78.6% considered it useful or very useful, leading us to be-
lieve that it may have a large role to play in educational settings.

Key words Kampo medicine, abdominal palpation, simulator, questionnaire, medical faculty.

Introduction

In abdominal palpation, a physician palpates a pa-
tient's abdomen in order to determine the disease pattern
present. This technique, which originated in Chinese
medicine but has undergone independent development
in Japan, is peculiar to Kampo medicine, and is based
on the theory that physiological changes in illness will
manifest themselves in the abdomen. The technique is
used as a diagnostic tool in all kinds of conditions.!->

*To whom correspondence should be addressed.
e-mail : yakubo@med.nihon-u.ac.jp

In Introduction to Kampo, edited by the Japan
Association for Oriental Medicine and considered the de
facto textbook of Kampo medicine, it is stated that prac-
titioners need to know the correct Kampo terminology
for the parts of the abdomen and understand the repre-
sentative abdominal disease patterns of clinical signifi-
cance.?

At universities, it is necessary to educate large
numbers of students in a limited time, and to this end
charts and videos and other aids are used to teach the
techniques of abdominal palpation, and there are initia-
tives to use computers to offer further efficiencies.®

There is an aspect to abdominal palpation that is
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very difficult to teach, relying as it does on the experi-
ence of the practitioner, including such elements as the
precise movements of hand and fingers, the appropriate
amount of pressure to apply, and the sensation of resis-
tance when applying pressure. And while it is possible
to use healthy subjects for practice, students are unlikely
to encounter all the clinically important patterns in this
way.

In medical education we already have access to
simulators for some phenomena of this kind, such as
cardiac diseases, and these are recognized as being use-
ful.”® However, abdominal palpation simulation initia-
tives have been insufficient, and in fact no simulator has
hitherto been created for Japan's unique tradition of ab-
dominal palpation.

As described elsewhere,” we have developed an
abdominal palpation educational simulator (the Fukushin
Simulator; Fig. 1, Table 1), consisting of 6 models rep-
resenting the 6 abdominal disease patterns described
below.

Excessive strain of abdominal muscles (Fukucho-
kukinkincho) refers to abnormal strain or tension in the

fullness in the chest
and hypochondrium

lower abdominal fullness

excessive strain of
abdominal muscles

i

lower abdominal numbness

AN

rectus abdominis muscles.

Stiffness and rigidity below the heart (Shinkahiko)
refers to a feeling of discomfort and tenderness in the
epigastric region.

Fullness in the chest and hypochondrium (Kyokyo-
kuman) indicates a strong feeling of resistance in the
hypochondrium, with tenderness in the lower hypochon-
driac region.

In lower abdominal fitllness (Shofukukoman), the
physician encounters a strong feeling of resistance in the
U shape in the lower abdomen.

In lower abdominal numbness (Shofukufujin), the
physician encounters areas of decreased resistance to the
touch in the center of the lower abdominal area.

Abdominal fluid congestion (Shinkabushinsuion)
refers to a pattern in which percussion of the abdominal
wall gives rise to a succussion sound, indicating the
presence of “stagnant” fluid in the stomach.

With a view to mass production in the future, we
asked Kampo medicine educators to test the abdominal
palpation educational simulator and then answer an
anonymous questionnaire.

stiffness and rigidity
below the heart

abdominal fluid congestion
=<

AN

S/

Fig. 1. The present abdominal palpation educational simulator consisting of 6 abdominal models
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Table 1. Elements of the present abdominal palpation educational simulator

Abdominal Model (Disease Pattern)

Materials & Structure

fullness in the chest and hypochondrium (resistance in hypochondrium)

excessive strain of abdominal muscles
stiffness and rigidity below the heart
lower abdominal fullness

lower abdominal numbness lower abdomen)

abdominal fluid congestion

(resistance in rectus abdominis)
(resistance in epigastric region)
(lower abdominal letter U resistance)

(weakening of resistance in central

(sound of fluid in epigastric region)

polyurethane fixed to artificial ribs in lower
hypochondrium

rubber-coated materials in area corresponding
with rectus abdominis

hard polyurethane in area of resistance in
epigastric region

hard polyester in area of resistance in lower
abdomen

soft inner cotton in central lower abdomen

rubber balloon containing water in abdomen

Subjects and Methods

The Kampo educators whom we approached num-
bered 14. They each had between 6 and 25 years of
Kampo clinical experience. Eleven of them were board
certified members of the Japan Society for Oriental
Medicine.

The abdominal palpation educational simulator was
designed to recreate the abdominal disease patterns rec-
ognized in Kampo medicine. It consists of 6 models
showing the adult human abdomen at actual size, from
the chest to 30 cm below the navel (Fig. 1). In creating
it, we used polyester type synthetic plastic, synthetic
leather, pile fabric, arboreous cotton, jersey, polyure-
thane, natural rubber, and other materials. We made ar-
tificial ribs and set the aforementioned materials of
varying hardnesses at the key sites of the abdomen as

very satisfied

shown in Table 1. The default settings were all set at
the intermediate point on a strong-weak scale of ab-
dominal strength.

After trying out the simulator, the Kampo educa-
tors were invited to answer our questionnaire, to ascer-
tain their overall ranking of the simulator on a 5-point
Likert scale from 0 (very satisfied) to very dissatisfied
(4 points). The questionnaire also included a section
where respondents were asked to write their impressions
and opinions freely.

Results
The scores obtained in the questionnaire are as fol-

lows (and shown in Fig. 2): excessive strain of abdomi-
nal muscles model: 0.6 = 0.8; stiffness and rigidity

fair very dissatisfied

excessive strain of abdominal muscles model

I

stiffness and rigidity below the heart model

lower abdominal numbness model

fullness in the chest and hypochondrium model

lower abdominal fullness model

abdominal fluid congestion model

0

1 2 3 4

Fig. 2. Evaluation of each abdominal model in the present abdominal palpation educational simulator
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below the heart model: 0.81 = 1.1; lower abdominal
numbness model: 1.0 = 1.1; fullness in the chest and
hypochondrium model: 1.2 * 1.3; lower abdominal full-
ness model: 1.0 £ 1.1,

We can conclude that the above 5 models are satis-
factory for educational purposes. However, the results
for the abdominal fluid congestion model were 2.8 =
1.1, representing a high degree of dissatisfaction. It ap-
pears that the artificial leather used for the skin was too
hard for this model to be truly useful.

Table 2 shows some of the comments given in the
section of the questionnaire inviting respondents to
comment freely on the simulator. Generally, the respon-
dents have a favorable impression of the simulator’s
usefulness in educating students, and there are some
useful criticisms and suggestions.

The responses to the questionnaire item asking the
educators’ degree of interest in the simulator are shown
in Fig. 3. We found that 50.0% of respondents were
“very interested”, while 35.7% were interested. The
total of 85.7% who were interested or very interested
was encouragingly high.

The responses to the questionnaire item asking the
educators’ opinion on the usefulness of the simulator
showed that 35.7% considered the simulator “very use-
ful” while 42.9% considered it “useful”. Again, the
combined total percentage of 78.6% who found it useful
or very useful was encouragingly high, reflecting the
high expectations of the educators we polled towards
the abdominal palpation educational simulator.

Discussion

Currently in Japan, the modern western system of
biomedicine holds sway. Becoming conscious of the
limits of this system, many doctors have high expecta-
tions of Kampo medicine. There are reports that as
many as 72.1% of practicing doctors in Japan have pre-
scribed Kampo formulas at least once.'?

However, medical schools and University medical
departments have until recently rather neglected educa-
tion of Kampo medicine, considering Japan’s rich
Kampo tradition. This is illustrated by the fact that in

Table 2. Kampo educators’ opinions on the present abdominal palpation educational simulator

+ Students using this simulator will find it easy to understand abdominal diagnosis.

+ The abdominal palpation educational simulator is most interesting.

+ In addition to these single site/symptom models, one that can deal with multiple sites/symptoms at the same time is necessary: for

example, one that can teach students to differentiate between the patterns that distinguish between the use of the various bupleurum-

based formulas (shigyakusan (Si-ni-san), shosaikoto (Xiao-chai-hu-tang), saikokaryukotsuboreito (Chai-hu-jia-long-gu-mu-li-tang),

daisaikoto (Da-chai-hu-tang), saikokeishito (Chai-hu-gui-zhi-tang)), and so on.

+ It would be even better if we could check the points in the abdomen where pain might be experienced.

+ The surface is too stiff to adequately represent skin; improvements in the abdominal surface are necessary.

+ It would be preferable to show the position of the groin clearly.

very interesting interesting equivocal not interesting
(50.(?%) (35.‘9%) (7.1%) (7.1%)
degree of interest
degree of usefulness Fig. 3. Evaluation of the present abdominal
‘ \ palpation educational simulator
0 [ 20 40 I s0 80 100 (%)
very useful useful equivocal not useful
(35.7%) (42.9%) (14.3%) (7.1%)
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1999 only 38 of Japan’s 80 medical schools and
University medical departments offered education in
this field.

The figure has, however, been rising, and the
March 27, 2001, Ministry of Education, Culture, Sports,
Science and Technology’s Council on the Future of
Medical & Dental Education contained in its list of
goals for those graduating from such programs that they
should “be able to describe Wakan (Japanese-style
Kampo) medicine”. From 2004, every medical depart-
ment in Japan has included an element of Kampo educa-
tion in its curriculum.'”

In Kampo, abdominal palpation is an important di-
agnostic tool, and thus is included in all lecture pro-
grams on Kampo medicine for practitioners.'?

A questionnaire survey that we earlier conducted
with 149 practitioners attending a Kampo education lec-
ture program showed that 70.4% of practitioners under-
stood abdominal palpation just “a little” or “couldn’t
really say” whether they understood it or not, while
23.5% reported that they “didn't know it”.'¥ This find-
ing that practitioners’ understanding of abdominal pal-
pation is very limited, combined with the fact that
education of Kampo medicine in medical schools and
University medical departments is still in its dawn, was
the original impetus for our development of the abdomi-
nal palpation teaching simulator.”

In an carlier survey, using the same questionnaire
as in this study, conducted at a lecture program that
included hands-on experience with the abdominal pal-
pation educational simulator, the percentage of practi-
tioners responding that they now understood abdominal
palpation either “very well” or “well” was 58.4%.'3

Practitioners mentioned that, with the simulator
present, abdominal palpation was easier to understand
as they could picture how it was actually done better
than they were able to when listening to a lecture and re-
ferring to accompanying handouts. Some respondents
said that the abstract concepts from the lectures were
made more concrete thanks to the models provided in
the simulator.

Those judging the simulator as either “very useful”
or “useful” accounted for 77.2%. Our conclusion was
that for a diagnostic tool that relies on the sense of touch
a simulator of this sort is of benefit.

In the present study, the Kampo educators

answered the questionnaire after actually using the
simulator. Their responses suggest that the lower ab-
dominal fullness, fullness in the chest and hypo-
chondrium, lower abdominal numbness, stiffness and
rigidity below the heart, and excessive strain of abdomi-
nal muscles models are satisfactory for educational use.
Unfortunately, the abdominal fluid congestion model
was judged unsatisfactory due to the excessive hardness
of the synthetic leather used for the skin. We are consid-
ering ways to improve this model in the future.

Amongst the respondents’ comments was the view
that the stiffness of the surface was such that it was un-
able to reproduce the sensation of human skin, and that
the model would need improvements for this purpose.
One opinion expressed was that the inguinal area needs
to be clearly marked.

Other opinions were that it would be useful to be
able to experience multiple abdominal sights at once,
rather than one at a time, and that sound effects to rep-
resent points that may be painful to the touch would be
a useful enhancement.

As mentioned above, the percentage of respondents
interested or very interested in the simulator was 85.7%,
while the percentage of those judging it to be useful or
very useful was 78.6%, some judging that with the help
of the simulator it would be easy to adopt abdominal
palpation in their practice.

Moving forward, we aim to make use of materials
of variable hardnesses at the diagnostic sites, and set up
a variable abdominal simulator that can be adjusted re-
motely. Another direction for future development is a
device to simulate abdominal palpitations; in addition,
we hope to develop some means to simulate patients’
expressions of discomfort or pain when palpated at spe-
cific sites. Finally, using a pressure sensor, we aim to
monitor the pressure exerted by physicians’ hands and
fingers when performing abdominal palpation.

Conclusion

Abdominal palpation is an important diagnostic
tool in Kampo medicine. The abdominal palpation edu-
cational simulator recreates the typical examination
points used in this modality. We invited Kampo educa-
tors to try out the simulator and then to answer an
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anonymized questionnaire. The responses yielded sev-
eral directions for improvement of the simulator and
also revealed that the simulator is useful as an educa-
tional tool.

Kampo medical education in university is still in its
dawn in Japan, and educators have access to few educa-
tional tools. We believe the simulator described can play
an important role in fostering greater proficiency in this
touch-dependent skill, and will continue to improve it
based on the suggestions garnered from the Kampo edu-
cators who responded to our questionnaire.
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Making and Evaluation of a Simulator for the Teaching or
Learning of Abdominal Pattern in the Kampo Style by
Clinical Doctors and Educational Faculty

Shuji Yakubo", Yukiko Ueda", Yuko Kinoshita®, Masanori Niimi"?,
Hiroshi Ota®

ABSTRACT

Objective: Kampo medicine has a diagnostic method, unique to Japan, called Fukushin, designed for diagnosis of the patien-
t's condition by touching and observing the patient's abdominal area.

Material and methods: In the present study, we have. tried to develop an abdominal diagnosis simulator, which is called
Fukushin Simulator to learn abdominal pattern, using polyester-type synthetic plastic, synthetic leather, pile fabric, arboreous
cotton, jersey, polyurethane, natural rubber, polyester-type synthetic plastic, and other materials. We asked 149 doctors under-
going training in Kampo medicine ("learners") and 14 faculty who give training in Kampo medicine ("educators") to give us
their assessments of the simulator.

Results: Our Fukushin Simulator consists of 6 abdominal pattern models, designed to recreate 6 significant disease patterns:
excessive strain of abdominal muscles (Fukuchokukin-kincho), stiffness and rigidity below the heart (Shinka-hiko), fullness in
the chest and hypochondrium (Kyokyo-kuman), lower abdominal fullness (Shofuku-koman), lower abdominal numbness
(Shofuku-fujin), and abdominal fluid congestion (Shinsuion). There was no significant difference between learners' or educa-
tors' evaluations in terms of usefulness, nor of interest.

Conclusions: Considering the still immature state of Kampo education in Japan and the attendant paucity of pedagogical
tools, we consider the Fukushin Simulator to be a useful contribution in promoting and improving abdominal diagnosis.

KEY WORDS

Kampo medicine, abdominal pattern, abdominal palpation, simulator

INTORODUCTION ical education, and have garnered favorable evaluations™. However,
efforts in developing a simulator for abdominal palpation have hith-
. . . . . . erto been inadequate, and indeed there has been no such simulator
Abdominal palpation is a system of diagnosis used in Kampo developed in Japan.

medicine, unique to Japan, designed to discern the patient's "abdomi- For the present study, we developed a simulator for teaching
nal pattern” of systemic physical disorder. In this system, the physi-  apdominal palpation (Fukushin Simulator). We conducted evalua-
cian applies pressure with his or her hand to the patient's abdominal tions with clinicians who had attended our lectures on Kampo medi-
area, and evaluates the patient's reaction to the touch and the sensa-  cine, at which they had tried out the simulator for themselves ("learn-

tion transferred to the hand'®. This method is based on the Kampo  ¢rg"): and teaching faculty who lecture on Kampo medicine, after
theory that physiological changes arising from disease will manifest they had had a chance to attempt abdominal diagnosis using the sim-
themselves in the abdomen, and is used in clinical practice to diag- ulator ("educators").
nose all kinds of disorder.
The de facto textbook of Kampo medicine, Introduction to Kampo,
edited by the Japan Association for Oriental Medicine, stipulates that MATERIAL AND METHODS
those learning Kampo medicine must know the term abdominal palpa-
tion in Kampo style (Fukushin in Japanese) and understand the repre-
sentative disease patterns of clinical significance". Its importance . o LA 3
means that abdominal palpation is always covered in lectures or train-  Synthetic leather, pile fabric, arboreous cotton, jersey, polyurethane,
ing sessions for clinicians learning Kampo medicine®. natural rubber, polyester-type synthcgng plastic, and other materials.
Depending as it does on precise movements of the fingers and on A recent lectu{c'op Kampo medicine, taught by the authors, was
the subjective sensations experienced by the practitioner, abdominal ~attended by 149 clinicians, who were asked at the end of proceedings
palpation in Kampo style is hard to learn. Practicing with healthy [0 anSWer ananonymous guestionnaire survey.

subjects is inadequate, as it is unlikely that all the clinically signifi- . We polled 14 cducators on their reactions to the simulator. Their
cant patterns will be encountered. clinical experience with Kampo medicine ranged from 6-25 years,

In recent years, simulators have come to be used widely in med- and 11 of them were board certificd members of the Japan Society for

Our Fukushin Simulator uses polyester-type synthetic plastic,
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Shinka-hiko

Figure 1. Fukushin Simulator consisting of 6 abdominal models

Table 1. Elements of the present Fukushin Simulator

Abdominal pattern model

Materials & Structure

Kyokyo-kuman
Fukuchokukin-kincho
Shinka-hiko
Shofuku-koman
Shofuku-fujin
Shinsuion

Pclyﬁret.hane fixed to artificial ribs in lower hypochindrium
rubber-coated materials in arcar corresponding with rectus abdominis
hard polyurethane in arca of resistance in epigastric region

hard polyester in area of resistance in lower abdomen

soft inner cotton in central lower abdomen

rubber balloon containing water in abdomen

Oriental Medicine.

We asked for their opinions, on a 6-point scale, regarding the
usefulness of and their interest towards the simulator. A final ques-
tion asked them to write their impressions and opinions freely.

We conducted Mann-Whitney’s u test of the learners' and educators'
answers regarding the usefulness of the simulator and their interest therein.

RESULTS

The Fukushin Simulator consists of 6 abdominal models,
designed to recreate 6 significant abdominal patterns. The structure
and feature of the models are displayed in Figure. 1 : excessive strain
of abdominal muscles (Fukuchokukin-kincho), stiffness and rigidity
below the heart (Shinka-hiko), fullness in the chest and hypochondri-
um (Kyokyo-kuman), lower abdominal fullness (Shofuku-koman),
lower abdominal numbness (Shofuku-fujin), and abdominal fluid
congestion (Shinsuion),

The 6 models represent the adult human abdomen at actual size
from the chest to 30 ¢cm below the navel, constructed from polyester-
type synthetic plastic, synthetic leather, pile fabric, arboreous cotton,
jersey, polyurethane, natural rubber, and other materials. Artificial
ribs, made of polyester-type synthetic plastic, form the frame, to
which the aforementioned materials of varying hardnesses are affixed
at key sites of the abdomen, as shown in Table 1. With the exception
of the abdominal fluid congestion model, the models were set at the
intermediate point on a strong-weak scale of abdominal strength. For
the abdominal fluid congestion model, the model was designed to be
soft to the touch, representing weak abdominal strength.

After attending a lecture featuring the simulator, 77.2% of learn-
ers judged the simulator to be "very useful" or "useful", and 76.5%
said they were "very interested" or "interested" in the simulator
(Figure 2, 3).

Educators reported their reactions after a hands-on session with
the simulator. Those finding the simulator "very useful" or "useful"
accounted for 78.6%, and 85.7% were "very interested" or "interest-
ed" in the simulator.

We compared the responses of educators and learners regarding
usefulness or interest, using the Mann-Whitney’s u test. The differ-
ence between the evaluations was not significant (p = 0.182 or p =
0.126): both groups appeared to consider the Fukushin simulator to
be useful or to be interested in the simulator.

We also received useful criticisms and suggestions from learners
and educators, such as:

1) The "skin" on the models is insufficiently like human skin to
be realistic and this aspect should be improved; 2) The model gives
no feedback on pressure pain and it would be better if pain could be
somehow incorporated into the model; 3) It would be preferable to
mark the position of the groin; 4) It would be preferable if the simu-
lator, in addition to representing isolated disease patterns, could show
disease states where multiple patterns are simultaneously present.

DISCUSSION

In today's Japan, modern western medicine is the standard para-
digm. Many Japanese doctors are, however, aware of limits to this
paradigm, and have high expectations of Kampo medicine. It has
been reported that 86.3% of Japanese doctors have experience of pre-
scribing Kampo formulas®.

Unfortunately, until recently provision of Kampo education has
been inadequate. In 1999, only 38 of the 80 medical schools and uni-
versity medical departments in Japan offered such education.
However, this number has subsequently increased year by year. The
report of the March 27, 2001 Ministry of Education, Culture, Sports,
Science and Technology's Council on the Future of Medical & Dental
Education contained in its list of goals for those graduating from such
programs that they "should be able to describe Wakan (Japanese-style
Kampo) medicine". From 2004, every medical school and department
in Japan has included Kampo education in its curriculum'.

Since Kampo education in Japan can still be described as being in
its infancy, teaching tools are still rather scarce. To promote and
standardize Kampo education, the Japan Society for Oriental
Medicine published in 2007 Kampo Medicine for Students'. This
book contains explanations of the techniques of abdominal palpation,
along with illustrations and descriptions of the representative disease
patterns. Recent initiatives have also attempted to realize teaching
efficiencies by using computers as teaching tools'?.

The development and design of our Fukushin simulator, which
incorporates 6 abdominal models, is described in the previous paper'.
In the present study, some doctors experiencing Kampo education
using the simulator reported that the concepts that remained abstract
when explained through lectures and paper handouts became concrete
through the abdominal models, and they were thus able to understand
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Figure 2. Evaluation of usefulness of Fukushin Simulator by medical doctors
learning Kampo medicine and Kampo medicine teaching faculty
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Figure 3. Evaluation of interest towards Fukushin Simulator by meical doctors
learning Kampo medicine and Kampo medicine teaching faculty

the sites that they should concentrate on in their diagnosis.

One opinion voiced was that the simulator was useful for diagno-
sis, or for the first stage of understanding abdominal palpation,
because actually touching the sites allowed doctors to "get a feel" for
the actual practice of palpation. Those who felt the simulator was
very useful or useful accounted for 77.2% of respondents.

Since at present the authors are the only people actually using the
simulator for pedagogical purposes, we asked Kampo educators to try
out the simulator and give us their opinions. One opinion voiced was
that abdominal palpation would be easy to understand for students
using the simulator. Those who considered the simulator very useful
or useful accounted for 78.6% of respondents. There was no signifi-
cant difference between the evaluations for usefulness of educators
and of learners, so we judged them both to have similarly high expec-
tations of the simulator.

Learners who were very interested or interested in the simulator
accounted for 76.5% of the respondents and the corresponding figure
for educators was 85.7%. The difference between these figures was
not significant and we judge that interest is high in both groups.

In the future we are hoping to incorporate movement such as pal-
pitations into the models. In addition, we hope to develop a variable
model, incorporating materials that can be manipulated to alter hard-
nesses at key sites and include a remote control device that would
allow us to change settings. Other planned improvements include a
system to evaluate the pressure applied by a physician attempting
abdominal diagnosis by means of pressure sensors.

CONCLUSIONS

In the present study, we have developed a Fukushin Simulator con-
sisting of 6 abdominal models, designed to recreate 6 significant disease
patterns: excessive strain of abdominal muscles (Fukuchokukin-kincho),
stiffness and rigidity below the heart (Shinka-hiko), fullness in the chest
and hypochondrium (Kyokyo-kuman), lower abdominal fullness

(Shofuku-koman), lower abdominal numbness (Shofuku-fujin), and,

abdominal fluid congestion (Shinsuion). )

We conducted a questionnaire survey in which doctors learning
Kampo medicine ("learners") and medical faculty engaged in Kampo edu-
cation ("educators") gave us their reactions to the Fukushin Simulator.

No significant difference between educators and learners in terms of

their evaluations of usefulness or interest were found; accordingly, we
judged that both groups have similarly high expectations of the simulator.

Considering the still immature state of Kampo education in Japan
and the attendant paucity of pedagogical tools, we consider the
Fukushin Simulator to be a useful contribution in promoting and
improving abdominal diagnosis, and, incorporating feedback gar-
nered in this study, we will continue to develop and improve it.
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Towards the Standardization of Abdominal Strength in the
Abdominal Palpation Diagnostic System of Kampo
Medicine: Development of an Abdominal Strength

Model in the Fukushin Simulator
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Kiyotaka Matsushita®, Motoko Tamura”

ABSTRACT

Introduction: In the Kampo medical system, there is an abdominal palpation system of diagnosis indigenous to Japan called
Fukushin. In this system, the physician palpates the patient's abdomen and interprets the physiological signs to obtain an
"abdominal pattern", which is of paramount importance in the diagnosis of the patient's condition. One part of abdominal diag-
nosis is a determination of abdominal strength, important in determining excess and deficiency patterns, a key part of Kampo
diagnosis. To aid in the determination of abdominal strength, we modified an existing Fukushin simulator used in abdominal
palpation training to incorporate an abdominal strength model.

Material and method: We built costal and sternal bones using synthetic plastics and formed a thorax and pelvis. For the
insides, we used urcthane foam and other materials such as polyester and cotton to enable five gradations of abdominal resis-
tance from weak to strong.

Result: We have developed 5 models reproducing different abdominal strengths, ranging from weak resistance to palpation
(o a strong resistance.

Conclusion: It is to be hoped that the abdominal strength model will aid in training physicians in Kampo abdominal palpa-

tion and in standardizing Kampo diagnosis.

KEY WORDS

abdominal palpation, abdominal patterns, Kampo Medicine, abdominal strength, simulator

INTRODUCTION

Kampo medical theory holds that physiological changes are man-
ifested in the abdomen. Accordingly, physicians use abdominal pal-
pation called Fukushin, a diagnostic method developed in Japan, to

interpret a patient's physiological state. In this method, used in all
kinds of complaints, the physician palpates the patient's abdomen to
determine the degree of resistance to the touch (overall and according
to the area of the abdomen), the reaction of the patient to pressure,
and other signs"?.

There have been attempts to interpret the abdominal patterns
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identified through abdominal palpation into western medical terms,
but it has proven difficult to correlate the patterns with the data
obtained from modern medical imagery or clinical tests®'’. There
have been attempts to investigate abdominal patterns with a specially
developed instrument, but results have been inconclusive'?.

One aspect of abdominal diagnosis is determination of abdominal
strength. Weak abdominal strength means simply that resistance to
palpation is weak, and this indicates a deficiency pattern. Strong
abdominal strength -strong resistance to palpation- indicates by con-
trast an excess pattern. Moderate abdominal strength indicates a
medium pattern between excess and deficiency pattern. In Kampo
medicine, it is believed that a deficiency pattern indicates a small
reaction symptom against pathogens, whereas an excess pattern indi-
cates a large reaction against pathogens.

In the present study, as part ol an attempt to improve training in
abdominal palpation and to aim for greater standardization in diagno-
sis, we developed a new abdominal strength model added to an exist-
ing Fukushin simulator that we hope will become a standard.

SUBJECTS AND METHODS

Our abdominal model represents the abdomen of an adult male
from 10 mm above the nipples to 135 mm below the umbilicus. Thé
total length is 410 mm, width is 310 mm, and depth is 138 mm. To
construct it, we made a base of a hard synthetic resin, and placed
other synthetic parts thereon to form costal and sternal bones and a
pelvis. To simulate the internal organs we used urethane foam with
polyester and cotton. The skin was formed by shaping a flexible sili-
con resin in a mold taken from an actual male human abdomen and
coating the model in it (Fig. 1).

We built 5 levels of resistance, in other words abdominal
strength, into the model (Table 1). For deficiency patterns, we built
one model with moderate deficiency (Model 2), and another where
abdominal resistance is markedly weaker than in the chest and the
abdomen is recessed, representing severe deficiency (Model 1).

For excess patterns, we built one model with moderate excess
(Model 4) and another where the abdomen appears to be swollen
compared to the chest and abdominal resistance is strong, represent-
ing a pattern of marked excess (Model 5).

Figure 1. Overall view of the abdominal
model featuring an adult male's
torso from chest to lower
umbilical region, coated in sili-
con

Figure 4. Interior structure of Model 1

Figure 2. Interior structure of Model 3

Figure 5. Interior structure of Model 4

Table 1. The Fukushin simulator featuring 5 models of abdomi-
nal strength

Model 1: Marked deficiency pattern: abdomen is recessed and abdominal
strength is weak

Model 2: Moderate deficiency pattern: abdominal strengih is somewhat weak

Model 3: Medium pattern: abdominal strength is moderate

Model 4: Moderate excess pattern: Abdominal strength is rather strong

Model 5: Marked excess pattern: Abdomen is prominent and abdominal

strength is strong

RESULTS

We encountered a problem with the gas inside the abdominal
model. When physicians pressed down on the model, they encoun-
tered a strange sensation caused by the gas, which threw off their per-
ceptions of abdominal strength.

To solve this problem, we made several small air holes in the
base and added four short legs to the model to make some space
under it for air to escape. Physicians trying abdominal palpation with
the improved model reported that the strange sensation had disap-
peared.

We placed polyester and cotton in the interior of the model, and
coated it in urethane foam. We added several holes to adjust the
resistance. This enabled a medium pattern between deficiency and
excess (Model 3) (Fig. 2).

In this way, we created a model with low resistance to palpation
representing a deficiency pattern and a model with high resistance to
palpation representing an excess pattern.

For the deficiency patterns, we created Model 2 in a similar way
to Model 3, using urethane foam (Fig. 3), but only in certain parts to
make a slightly weaker resistance to palpation than in Model 3.

For Model 1, we layered polyester and cotton over the whole
model, enabling us to realize a weaker resistance to pressure than

Figure 3. Interior structure of Model 2

Figure 6. Interior structure of Model 5
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Model 2 (Fig. 4). In addition, this model was built so that the abdom-
inal arca was recessed compared to the chest.

For excess patterns, we built Model 4, featuring a somewhat
cenhanced resistance to pressure, and Model 5, featuring strong resis-
tance and a somewhat swollen appearance.

Model 4 was constructed in a similar way to model 3 (Fig. 5). We
coated the model in urethane foam but did not add any holes, thus
realizing a stronger resistance to pressure than Model 3.

For Model 5, we coated the entire model with a different kind of
urcthane foam from that used in Model 4 (Fig. 6), enabling a stronger
resistance when compared to Model 4. We also ensured that in this
model the abdomen was visibly swollen compared to the chest.

DISCUSSION

In today's Japan, the modern weslern system of medicine is at the
forefront. However, many physicians are conscious of certain limits
to western medicine's applicability and have high hopes for Kampo
medicine. Tt has been reported that 83.8% of physicians prescribe
licensed Kampo medicines as part ol their daily practice!.

Despite the widespread interest among physicians towards
Kampo, it is true that, until recently, Kampo education in medical
schools and university medical departments was inadequate. In 1999,
only 38 of Japan's 80 such schools and departments practiced Kampo
cducation. The number gradually rose, and in March 2001 the
Ministry of Education, Culture, Sports, Science and Technology pub-
lished a landmark report on medical and dental education, in which
"being able to explain the outlines of Wakan |Kampo] medicine” was
mandated as one of the educational goals of undergraduate education.
Since 2004, all 80 Japan's medical schools and departments have
included Kampo education',

Since abdominal palpation is such a key diagnostic method,
instruction therein is always a part of workshops and lectures aimed
at training doctors in the use of Kampo in clinical practice'. Training
in the ways of applying pressurc and in how (o interpret the sensa-
tions expericnced in the hands is very difficult, since a great deal
depends on the subjective sensations and skill of the operator. In
addition, many of the subjects arc healthy, and thus it is impossible to
make sure trainces will encounter all the patterns typically encoun-
tered in clinical practice.

To address these issues, in recent years simulators have been
uscd in medical education, and there are reports of their
effectiveness'™'™. However, Kampo medical education in Japan is still
in its infancy, and simulators for abdominal diagnosis did not exist
until very recently. Accordingly, we developed such a simulator,
called the Fukushin simulator, for use in abdominal palpation educa-
tion'™.

Doctors attending cducational sessions on abdominal palpation
have reported that using our existing simulator enables them to make
more practical sense of the concepts that remained abstract after lis-
tening to explanations and reading handouts, and that they were able
to get a better grasp of where Lo apply pressure when actually con-
ducting abdominal palpation themselves. Indeed, 58.4% of attendees
have reported very good or good understanding of abdominal palpa-
tion after such educational sessions, and 77.2% responded that the
simulator was either useful or very useful'®.

With regard to the models discussed in the present paper, we
asked Kampo educators to use them for conducting abdominal palpa-
tion and to evaluate them. We received several suggestions for
improvement, which we have tried to incorporate into revised ver-
sions, but even in their present statc 78.6% of the educators judged
the simulator Lo be useful or extremely useful™. In short, our existing
Fukushin simulator is judged useful by both educators and those
receiving education?”.

Thus, it seems clear that simulators are a highly useful tool in
training practitioners in the recognition of standard physiological
signs. In abdominal palpation, a simulator can help a practitioner
learn to recognize signs through actually making physical contact
that it is impossible to describe adequately with words and pictures
alone.

In order to spread Kampo medicine internationally, it is neces-
sary to standardize abdominal palpation. We consider that the avail-
ability of a simulator that can reproduce the standard abdominal pat-
terns is a necessity for such standardization.

CONCLUSION

‘We have developed a simulator called Fukushin simulator includ-
ing abdominal models, which represent typical Kampo abdominal
patterns, to help in the teaching of abdominal palpation, an important
diagnostic method in Kampo medicine.

We developed models aimed at reproducing different abdominal
strengths, ranging from weak resistance to palpation, representing a
deficiency pattern, to a strong resistance, representing an excess pat-
tern. Using materials such as urethane foam, polyester, and nylon, we
were able to create five models representing five gradations of
abdominal strength.

We have high hopes that the Fukushin simulator will prove useful
in Kampo education and in moving towards standardization of the
Kampo diagnostic method of abdominal palpation.

This work was supported by Nihon University School od
Medicine 50th Anniversary Fund Research Grant (2011) and a
research grant of the Ministry of Health, Labor and Welfare, Japan.
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The Development of an Abdominal Palpitation Model for the

Fukushin Simulator: Towards Improvement and
Standardization of Kampo Abdominal
Diagnosis

Shuji Yakubo'?, Yukiko Ueda'?, Shogo Ishino”, Hideki Adachi®,
Yasutomo Arashima®, Takao Namiki¥, Takashi Nakayama®,
Kazufumi Yamanaka®, Kiyotaka Matsushita®,

Motoko Tamura”

ABSTRACT

Introduction: Alongside the modern western style of medicine in Japan there exists the Kampo system, which has its origins
in Chinese medicine but has its own indigenous system of diagnosis, based on abdominal palpation, called Fukushin. This system
aims at enabling the physician to obtain an "abdominal pattern" by palpating the patient's abdomen and interpreting the physi-
ological signs. To help in instructing medical students and practitioners in this system, and in the hope of standardizing the
interpretation of the patterns, we developed the Fukushin Simulator. We have developed various abdominal models to serve as

reference points.

senting the rhythms of the abdominal aorta.

in moving towards standardized Kampo diagnosis.

KEY WORDS

Materials and Methods: We built costal and sternal bones using synthetic plastics and formed a thorax and pelvis. We con-
structed the interior using urethane foam and synthetic fibers. We included a heartbeat generating device featuring an electric
motor with a cam mechanism and eccentric rotation to simulate the characteristic rhythms of the abdominal aorta.

Results: We found that the models are effective in enriching the abdominal palpation models of Kampo medicine by repre-

Conclusion: We believe that the abdominal palpitation models described here will be useful aids in training physicians and

abdominal palpation, abdominal patterns, Kampo Medicine, abdominal palpitation simulator

INTRODUCTION

According to Kampo medical theory, physiological changes man-
ifest themselves in the abdomen, and hence the abdomen is a useful
site for diagnosis of a patient's physiological state. A system of
abdominal palpation called Fukushin, developed in Japan, is the
method favored. In this method, the physician applies pressure to the
patient's abdomen in various spots to determine the degree of resis-

tance to the touch, both overall and at the specific spot, and the reac-
tion of the patient to pressure'?.

Although some attempts have been made to interpret the abdomi-
nal patterns found in western medical terms, thus far the patterns
have proven difficult to correlate with data obtained from clinical
tests of modern medical imaging tests®'".

As an aid in teaching these patterns to medical students and
physicians, and to move towards standardization of the interpretation
of the patterns, we have developed a Fukushin Simulator to represent
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Figure 1. Plane view of the abdominal palpitation model
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Figure 2. Cross-section of the abdominal palpitation model

the abdominal patterns. We have previously discussed the develop-
ment of a series of abdominal models as reference points or typical
patterns'?.

In the present study, we report on our development of a palpita-
tion model developed as part of the Fukushin Simulator project, to
further increase the realism of the models by incorporating the sensa-
tion caused by the movement of the abdominal aorta, and aid in the
standardization of diagnosis.

SUBJECTS AND METHODS

Our abdominal models represent the abdomen of an adult male
and have a length of 410mm, width of 310 mm, and depth of 138 mm
(Fig. 1,2). We used a base of hard synthetic resin, and placed various
synthetic parts on the base to form costal and sternal bones and
pelvis. Urethane foam with polyester and cotton were used to simu-

late the internal organs. To form the skin of the models we shaped a
flexible silicon resin in a mold taken from a real male abdomen and
used it to coat the model (Fig. 3).

We placed a tube made of soft plastic and with a longitudinal
incision to simulate the abdominal aorta into the existing abdominal
models. We also placed a heartbeat generating device featuring an
electric motor below the left breast (Figs. 4). This heartbeat generat-
ing device consists of an eccentric cam mechanism that causes the
tube to move in the vertical plane and simulate the rhythms of the
abdominal aorta.

By controlling the voltage, it is possible to vary the beating rate
between 50-160 beats per minute.

RESULTS

We attempted to incorporate an abdominal palpitation model into
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Figure 3. Overall view of the abdominal model featuring an adult
male's torso from chest to lower umbilical region, coat-
ed in silicon

our existing Kampo models of the adult male abdomen, by adding a
heartbeat generating device featuring an electric motor to simulate
the rhythms in the abdominal aorta. We set the rate at 75 beats per
minute.

It was possible using this model for an operator, with light con-
tact of the palms and fingers to the epigastric region, to clearly feel
palpitation in the abdomen. Note that this palpitation could be detect-
ed easily, but it does not indicate remarkable palpitation nor too weak
palpitation.

DISCUSSION

It has been reported that 83.8% of physicians in Japan prescribe
licensed Kampo medicines as part of their daily practice'>. This is
evidence of the extent to which practitioners are aware of certain lim-
its to modern western medicine and have high expectations of Kampo
medicine as an adjunct to conventional practice.

Unfortunately, despite widespread interest in Kampo medicine,
progress in educating physicians in its practice was until recently
woefully inadequate. In 1999, only 38 of Japan's 80 medical schools
and university medical departments included Kampo medicine in
their educational programs. The situation changed in 2001, when the
Ministry of Education, Culture, Sports, Science and Technology
mandated "being able to explain the outlines of Wakan [Kampo]
medicine" as one of the educational goals of undergraduate educa-
tion. Since 2004, all of Japan's medical schools and university med-
ical departments have included a Kampo component in their educa-
tional programs'.

Abdominal palpation is a key diagnostic method, and hence
workshops and lectures for the training of doctors in the clinical use
of Kampo invariably include this method'. Since a great deal
depends on the skills and subjective sensations of the individual,
however, training in this method is very difficult. A further difficulty
lies in the fact that most of the subjects used in training are healthy
and thus it is very difficult to provide experience in the patterns gen-
erally found in clinical situations.

One answer to these problems is medical simulators, which have
been used in recent years with some success'®'”. However, simulators
for abdominal diagnosis did not exist until very recently; according-
ly, we developed the Fukushin Simulator for use in abdominal palpa-
tion training'™.

When we have used the Fukushin Simulator in training sessions,
participants have said that the simulator allows them to make better
sense of the practical concepts that had felt rather abstract to them
after simply listening to the explanations. 58.4% of participants have
reported very good or good understanding of abdominal palpation
after the training sessions, and 77.2% reported the simulator as being
very useful or useful'. With regard to the various static models
included in the current Fukushin Simulator, 78.6% of educators
judged them to be very useful or useful®. In general, the simulator is
judged to be useful by both trainers and trainees".

In the present study, we have described the addition to the exist-
ing Fukushin Simulator of a mechanism, featuring an electric motor,
to reproduce the rhythms present in the abdominal aorta and thus
make the existing models more realistic by incorporating abdominal

Figure 4. Interior structure of abdominal palpitation model

palpitation patterns also significant in Kampo medical diagnosis. We
believe that this new development will aid in our efforts to improve
Kampo education and move towards standardizing diagnosis, some-
thing that we consider vital if Kampo medicine is to spread more
widely internationally.

CONCLUSION

We have previously developed a simulator called the Fukushin
Simulator, used in Kampo diagnosis to simulate the characteristic
abdominal patterns recognized in Kampo medicine.

The enhancement described in this paper involves a heartbeat
simulation device featuring an electric motor. This device features an
eccentric cam mechanism that allows us to reproduce the sensations
experienced in abdominal diagnosis around the abdominal aorta. We
have high hopes that this enhancement will make the Fukushin
Simulator even more useful in Kampo education and help to move us
towards standardization of the diagnostic method of abdominal palpa-
tion.

This work was supported by Nihon University School of
Medicine 50th Anniversary Fund Research Grant (2011) and a
research grant of the Ministry of Health, Labor and Welfare, Japan.
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Students' Impressions of an Abdominal Diagnosis Workshop
Using the Fukushin Simulator
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ABSTRACT

Introduction: One of the characteristic diagnostic techniques of Kampo medicine as practiced in Japan is Fukushin, a system
in which a physician observes and touches, applying various amounts of pressure, the patient's abdominal area to determine the
abdominal pattern of the patient and reach a greater understanding of the patient's medical condition. As described in previous
studies, we have developed a Fukushin Simulator for teaching the Fukushin, or abdominal palpation, system. At present, it con-
sists of 13 models of the male adult abdomen, built from polyester-type synthetic plastic, urethane, and other materials, each
model simulating a different abdominal pattern. One component of our university's Kampo education program is a workshop in
which we use the Fukushin Simulator to train medical students in the techniques of abdominal palpation.

Subjects and methods: After a recent workshop of this type, we conducted a questionnaire survey of our fourth-year student
participants (n = 123), hypothesizing that it would be useful in giving many students with no previous experience the chance to
learn about the existence of a large variety of abdominal patterns.

Results: The results suggest that, through the use of the Fukushin Simulator, students' interest in Kampo medicine deepened
and they became more aware of its meaning and importance.

Conclusion: We think thus that the Fukushin Simulator has a valuable role to play in Kampo medical education.

KEY WORDS

abdominal palpation, abdominal pattern, Kampo Medicine, medical education, simulator

The most recent edition of the simulator is a model of an adult male
with a length of 410 mm, a width of 310 mm, and a depth of 138 mm.
The outside of the model is made of flexible silicon (Fig. 1). The costal
and sternal bones and pelvis are made of synthetic plastics. We used cot-
ton wool and urethane foam to fashion the insides. We have added five
models of varying abdominal strength” and an abdominal palpitation
model' to recreate 13 of the most representative abdominal patterns.
(Table 1)

At the authors' school, we offer 17 lectures in Kampo medicine, a

INTRODUCTION

In present-day Japan, modern western medicine is the standard
mode of medical practice. However, many doctors are conscious of lim-
itations in this approach and have high expectations of Kampo medi-
cine. It has been reported that 83.8% of Japanese doctors prescribe stan-
dard Kampo preparations in their regular practice”.

Within Kampo medical practice, doctors think an important concept

as matching of pattern and formula®, and there is a diagnostic technique
for patterns called Fukushin, which has developed in Japan inde-
pendently of the Chinese tradition and which involves palpation of the
abdomen to determine the pathological state of the patient*”. Educating
doctors in this technique is challenging, and therefore we developed the
Fukushin Simulator to use in training in Kampo diagnosis®. It includes
several models of the abdomen, each designed to simulate a typical
abdominal pattern.

Kampo medicine lab session', and a Fukushin training session. In the
Fukushin training session, we use the latest version of the Fukushin
Simulator to train students in the practicalities of the Fukushin diagnos-
tic technique. In this paper, we report on a survey of students in which
we asked them about their previous experiences with Fukushin and their
experience of the training session including their views on its signifi-
cance and whether or not they felt that such a session was necessary.
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Figure 1. Overview of the revised abdominal models, with silicon
exterior, from chest to lower umbilical region

Have undergone it as a patient

Have performed it before
4.1% 3.3%

Experience of fukushin
(n=123)

his is my first experience.
92.7%

Figure 2. Do you have experience of abdominal diagnosis?

SUBJECTS AND METHODS

In the 2012 academic year, we conducted a training session of 55
minutes using our Fukushin Simulator, consisting of 13 abdominal mod-
els. One hundred twenty three fourth-year students attended the session.

Students are divided into groups of 10 or 11 for the session. First,
the lecturer uses a handout and the abdominal models to give a basic
explanation of Fukushin. Next, students are given a chance to actually
touch the 13 abdominal models representing important abdominal pat-
terns. Subsequently, students perform Fukushin on each other, recording
and discussing the results.

After the training session, students were asked to answer an anony-
mous questionnaire. We asked them about any previous experience with
Fukushin, and asked their opinions on the usefulness of the session and
the importance of having such sessions. We also asked them to write
freely any other opinions on the session or the simulator.

RESULTS

With regards to previous experiences with Fukushin, 3.3% of partic-
ipants said that they had previously undergone Fukushin as a patient,
and 4.3% of participants said they had previously performed Fukushin.
Fully 92.7% said that the training session was their first experience with
Fukushin (Fig. 2).

Regarding the importance of the Fukushin Simulator training ses-
sion, 0.8% answered that they didn’t know and 0.8% that they had no
opinion either way, while 35.0% answered that it was extremely import-
ant and 63.4% answered that it was important. In other words, 98.4%
felt that it was either very important or important (Fig. 3).

Asking participants whether such a training session was necessary
in our curriculum, 5.7% answered that they were not sure, while 33.3%
said it was very necessary and 60.2% said it was necessary. The total
percentage of students answering either very necessary or necessary was
94.3% (Fig. 4).

In the free comments section, students said that they were unable to
understand Fukushin just through lectures so it was good to have the

Table 1. Fukushin findings (abdominal patterns) recreated in the

Fukushin Simulator

® Fullness in the chest and hypochondrium: a bloated feeling in the chest and
hypochondriac region

® Rigidity below the heart: abnormal stiffness in the epigastric region

® Tightness in the rectus abdominis muscle: resistance to the touch in the area
corresponding to the left and right abdominal rectus muscle

® Palpitations in the abdomen: a sensation like the pulsation of the abdominal
aorta in the epigastric region

©® Lower abdominal numbness: a weakened resistance to the touch in the
lower abdominal region

® Lower abdominal fullness: a horseshoe-shaped area of resistance in the
lower abdominal region

® Splashing sound: sounds heard on succussion over a distended stomach

® Tenderness from static blood: resistance to the touch and tenderness at four
lower abdominal sites

® Very strong abdominal strength: compared to the chest, abdomen is elevated
or bulging, and there is strong resistance to the touch through the whole
abdominal area

® Slight strong abdominal strength: a stronger than average resistance to the
touch through the whole abdominal area

©® Medium abdominal strength: an average resistance to the touch

® Slight weak abdominal strength: resistance to the touch through the whole
abdominal area is rather weak

® Very weak abdominal strength: abdominal area is depressed compared to
the chest, and resistance to the touch is markedly weak across the whole

abdominal area

chance to actually try it with the simulator. Some said that they were
surprised when they found the same patterns on Fukushin with their
classmates as they had experienced with the simulator. Some said that
they learned of the existence of Kampo abdominal patterns through this
training session, others that they realized for the first time that western
medical and Kampo notions of abdominal diagnosis were different.
Other students said simply that the session was interesting (Table 2).
Although the questionnaire was administered anonymously, no opinions
that the session was boring were recorded.

DISCUSSION

Less than two decades ago, Kampo education in Japan's medical
schools and departments was highly inadequate. In 1999, of the 80 such
schools and departments, only 38 had any Kampo educational program.
Since that time, the number of schools with such programs has steadily
increased, especially since the Ministry of Education, Culture, Sports,
Science and Technology's March 27, 2001 landmark report on medical
and dental education, which mandated as one of the goals of undergrad-
uate education "being ‘able to explain the outlines of Kampo medicine".
Since 2004, all Japan’s medical schools and departments have included
a Kampo education component'.

One part of the Kampo medical tradition is the diagnostic technique
of Fukushin, which has developed independently in Japan. It focuses on
the patient’s abdomen to help obtain a diagnosis on the broad range of
medical conditions. The practitioner palpates the patient's abdomen,
detecting the degree of resistance to the touch across the whole abdo-
men and in the specific sites being palpated and the patient's reaction to
the touch, and assigning each patient to an abdominal pattern®?.
Previously we reported that abdominal patterns related autonomic nerve
systems'™'¥. Arai et al. investigated that the relationship between abdom-
inal patterns and depression'.

A kind of abdominal diagnosis exists in modern western medicine,
using various types of imaging and clinical tests. However, it has been
pointed out that it is very difficult to interpret the findings of such tests
in modern western medical terms'¢*", There have been attempts to
develop special medical instruments to perform abdominal diagnosis,
but results from such attempts have not been satisfactory.

Since Fukushin is an important diagnostic technique of Kampo
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Neither )
important nor Don’t know

0.8%

Extremely
important
35.0%

Importance of the session

Figure 3. How important do you feel the session was?

Table 2. Students' comments on a workshop using the Fukushin
Simulator

® [ learned through this workshop that Kampo medicine has a range of dis-
tinctive abdominal patterns.

® I came to understand that the Kampo approach to examining the abdomen
is very different from a western one.

® I didn't really understand after listening to the lecture, but after using the
simulator I did.

® | was surprised to notice that my stomach made a sloshing or splashing
sound.

® I was surprised to find the same pattern on an actual abdominal examina-
tion as I had experienced with the simulator.

® The pain of blood stasis was quite intense.

® ] came to understand that we have our own physiological states that can be
described in terms of Qi, Blood, and Fluid.

® After taking the session, I decided that I would like to be examined as a
patient by a Kampo doctor.

@ It occurred to me that studying Kampo medicine would be a valid choice.

@ It was very interesting.

medicine, it is always included in lectures to educate practicing doctors
in Kamp®. Since the actual practice of Fukushin has components that
depend on the expertise of the practitioner - including the movements of
the fingers, the amount of pressure to apply, the sensations in the fingers
on applying pressure - training doctors in its practice is very difficult. It
is particularly difficult in a limited time to teach all the representative
patterns of clinical significance.

Recent years have seen the use of simulators in medical education,
and there have been reports that they can be effective**?. However, sim-
ulators in the area of abdominal diagnosis do not abound, and, consider-
ing that Kampo education is in its infancy, it is not surprising that,
excluding our simulator, no simulators for Kampo Fukushin diagnosis
have been created. Our simulator was developed for the express purpose
of training practitioners in Kampo abdominal diagnosis and with a view
to standardizing the definitions of abdominal patterns®. It includes mod-
els of the major recognized abdominal patterns.

In previous studies with our simulator, doctors undergoing training
with the simulator have said that abdominal patterns that seemed overly
abstract when explained through lectures and handouts became more
tangible and easier to understand thanks to the abdominal models
included in the simulator. In one study, 58.4% of doctors said that lec-
tures that included use of the simulator were "very easy to understand"
or "easy to understand". Fully 77.2% said that the simulator was
"extremely useful" or "useful"®.

In another study involving Kampo educators, the educators were
asked to evaluate the simulator by performing diagnoses on the abdomi-
nal models. Of the educators, 78.6% said that the Fukushin simulator
was either extremely useful or useful®. On a previous iteration of the
simulator, the simulator was judged useful by both those doing the train-
ing and those receiving it?.

However, Kampo educators told us several aspects of the simulator

Not sure 5.7%

Very
necessary
33.3%

practical fuk i
(n=123)

Figure 4. How necessary do you judge a practical fukushin ses-
sion in our curriculum?

that they thought could be improved. In particular, the synthetic leather
that we formerly used for the outside was judged to have an inappropri-
ate texture™. As a result, the present iteration uses silicon molded from
an adult male?.

It is this newer version that we use in our school's Kampo lab ses-
sions. In such sessions with limited numbers of people, the range of
abdominal patterns that students will encounter naturally is similarly
limited. By using the simulator, we can prepare a range of patterns and
ensure that students have a chance to experience all of them. Some stu-
dents remarked that the session enabled them to understand that there
exists a range of different patterns, and some said that what they had
failed to understand from the lecture became understandable to them
thanks to the simulator. Some said that they were able to detect the same
patterns in themselves or their classmates that they had experienced
with the simulator.

We can surmise in short that the Fukushin lab session enabled the
many students who had no experience with Fukushin to experience this
diagnostic technique, to understand that there is a range of different
Kampo abdominal patterns, and to deepen their interest in Kampo medi-
cine, and that these are the reasons why they evaluated its significance
and importance highly.

It has been reported that a deep interest in Kampo medicine does
not necessarily translate to higher achievement in terms of exam
scores®. However, the present standards for national qualifying exams
for doctors do not include Kampo medicine, and in such a situation we
consider it an important educational objective to deepen interest in
Kampo medicine. No students made any remarks to the effect that the
lab session was unenjoyable, and we consider it to have been a success.

CONCLUSION

We previously developed a Fukushin Simulator for use in teaching
the important diagnostic technique of Fukushin (abdominal palpation) in
Kampo education. As part of our school’s Kampo educational program,
we used the simulator in a Fukushin lab session. Results of a question-
naire administered anonymously at the conclusion of the session sug-
gested that students were able through the session to understand the
existence of several distinct abdominal patterns and recognized the sig-
nificance of the training and its important in our program. We conclude
that Fukushin lab sessions using our Fukushin Simulator can play an
important role in a Kampo educational program.
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ABSTRACT

Aim: Within the Kampo medical system, there exists a system specific to Japan of abdominal diagnosis called abdominal palpation,
or Fukushin, which is used to obtain a holistic picture, called an abdominal pattern, of the physical indications in the abdominal area.
In orcler to educate students in this system, we have devised and continued to develop a Fukushin simulator, incorporating various
Improvements as appropriate. The present study describes some recent additions to the medel with the aim of increasing its appli-
cability across a broad range of abdominal patterns.

Methods: The simulator is modeled on the abdomen of & healthy adult man, from which we took a mold using flexible silicon resin.
To increase the resistance in some areas, we Used Urethane foam mixed with silicon rubber or attached parts consisting of silicon
rubber; to reduce the resistance to pressure in other areas, we used urethane foam in small quantities.

Results: By such adjustmenis, we were able to reproduce pattems seen frequently in abdominal palpation, that is, stuffiness and
rigidity below the heart, rectus muscle tension, fullness in the chest and hypochondrium, and lower abdominal fullness, each marked
by localized increases in resistance to touch; and lower abdominal numbness, marked by a localized reduction in resistance to touch.
Conclusion; It is expected that the simulator will make an important contribution not only to medical education but also to the
standardization of abdominal diagnosis.

KEY WORDS: abdominal palpation, abdominal pattern, Kampo, medical education, simulator

INTRODUCTION

Given that training in abdominal diagnosis is very difficult,
we have, as previously reported, developed a Pukushin simula-

The Kampo medical system features a method of abdominal
diagnosis developed independently in Japan called abdominal
palpation, or Fukushin, used to interpret the various physical
indications presentin the abdomen. It is used in all kinds of clin-
ical situations to obtain an appropriate diagnosis, because in
Kampo medical theory it is believed that physiological changes
taking place as a result of illness will manifest in the abdominal.
area. The practitioner applies pressure to the patient’s abdo-
mer, and the degree of resistance to pressure, both generally
and locally, as well as the patient’s reaction to the pressure,
enzbles the practitioner to obtain an abdominal pattern [1~5].
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tor [6]. This consists of several abdominal models representing
the most common or representative abdominal patterns. These
models, although useful, had several shortcomings, which
necessitated a number of modifications, as described here.

In one study, Kampo educators conducted an evaluation of
the abdominal models {7]. They found the texture of the syn-
thetic leather used on the surface of the models to represent
the skin insufficiently realistic, and also criticized the fact
that the groin was not represented. We were also conscious that
the representation of the umbilical region was insufficient and
that the representation of the hypochondrium and other parts
was anatomically insufficiently realistic. Thus, in modified
abdominal models and in the abdominal palpitation medel,
we addressed these problems [8,9].

A large gap, however, still remained. In Kampo diagnosis,
changes in resistance to pressure in specific sites are important
markers of pathogenic states. Thus, it was clearly necessary
to develop models that could represent various degrees of
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resistance to pressure. We did this in an earlier paper for
changes in global resistance to pressure, what is called
abdominal strength [8]. In the present paper, we describe our
attempts to represent changes in resistance to pressure in spe-
cific areas - changes representing well-known abdominal
patterns with which we would like all students and practitioners
to be familiar - within these new models.

METHODS

The length of the abdominal models is 410 mm, width 310 mm,
and depth 138 mm. To construct them, we made a base using a
hard synthetic resin, and placed other synthetic parts on that
base to form costal and sternal bones and a pelvis.

Given that the skin was formed by taking a mold from an
actual male human abdomen and coating it with a flexible sil-
icon resin, the models have a high degree of realism, and it is
now much easier to find the hypochondrium, epigastric region,
umbilical region, spina iliaca anterior superior, groin and so on
in their anatomically correct locations. In addition, the silicon
affords a more realistic representation of the skin than the syn-
thetic leather used formerly (Fig. 1a).

We placed cotton wool in the interior of the models and
coated it in soft urethane foam. We adjusted resistance to pres-
sure by adding numerous holes. We created five models with
five degrees of resistance to touch, from one with very weak
resistance to touch, representing a clear deficiency pattern, to
one with very strong resistance to touch, representing a clear
excess pattern [8]. The current study concerns the middle
model, which we used as a base, and introduced modifications
to represent specific local variations in resistance to touch.

(a) (b) 1—'PV—L‘PIE!HE panis

(e)

() s

) T ..._
L‘—‘ﬁ Hard synthetic resin

As can be seen in Table 1, the five modified models are as
follows: stuffiness and rigidity below the heart model; rectus
muscle tension model; fullness in the chest and hypochondrium
model; and lower abdominal fullness model (all of which
feature increased resistance in specific sites); and the lower
abdominal numbness model, which features weakened resist-
ance in a specific site.

RESULTS

The interior of the abdominal models features cotton wool cov-
ered in soft urethane foam. Modifying the quantity and position
of the foam and adding parts made of silicon rubber allowed us
to change resistance in specific places.

For the stuffiness and rigidity below the heart model, we
added silicon rubber to the soft urethane foam in the area cor-
responding to the epigastric region, thus increasing resistance
in the sites characteristic of that abdominal pattern (Fig. 1b).

For the rectus muscle tension model, similarly, we added sil-
icon rubber to the soft urethane foam in the area corresponding
to the abdominal rectus muscle, increasing resistance in that
area, as is characteristic of that abdominal pattern (Fig. lc).

Similarly, for the fullness in the chest and hypochondrium
model, we added silicon rubber to the soft urethane foam in
the area corresponding to the hypochondrium and pushed it
up against the plastic parts representing the costae. In this
way, the resistance to touch became greater and it became more
difficult to push the hands into the subcostal area, as is charac-
teristic of this pattern (Fig. 1d).

For the lower abdominal fullness model, we added to the soft
urethane foam in the area corresponding to the hypogastrium,
silicon rubber that we had fashioned in the shape of a horseshoe.

©

i

Hard synthetic resin

Plastie parts

=== Reduced smount of soft urcthane foam

Sofl urcthonc foam
Soft urethanc foam

Hard synthetlc resin

Figure 1 | (a) Abdominal model, coated in silicon, of an adult man from thorax to the lower umbilical region. (b} Stuffiness and rigidity below the
heart model; () rectus muscle tension model; (d) fullness in the chest and hypochondrium model; (e) lower abdominal fullness model; and (f) lower

abdominal numbness model.
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Table 1 | Abdominal patterns represented by the Fukushin simulator

Pattern Description

Stuffiness and rigidity below the heart increase
Rectus muscle tension Increase
Fullness in the chest and hypochondrium Increase
Lower abdominal fullness Increase

Lower abdominal numbness Reduction Jn resistance to touch in the lower abdominal region

in resistance to touch in the epigastric region

in resistance to touch In the rectus abdominis region

in resistance to touch in the left and right hypochondria

in resistance to touch in a horseshoe-shaped area in the lower abdomen

This increased resistance in the hypogastrium, as is character-
istic of the lower abdominal fullness pattern (Fig, 1e).

For the lower abdorminal numbness model, we reduced the
amount of soft urethane foam in certain places corresponding
to the midline region of the hypogastrium to reduce the resist-
ance there (Fig. 1f).

DISCUSSION

In present-day Japan, modern Western medicine is the domi-
nant practice, but Japan’s doctors perceive some limitations
therein, and expectations of Kampo medicine are also high.
Studies have found that more than 83% of doctors prescribe
Kampo medicines in their daily clinical practice [10,11].
Despite this popularity of Kampo, until recently provisien of
Kampo education in Japan’s medical colleges and university
medical departments was highly inadequate. Since the publica-
tion, however, in March 2001 by the Ministry of Education,
Culture, Sports, Science and Technology of a landmark report
on medical and dental education, in which ‘being able to explain
the outlines of Wakan [Kampo] medicine’ was mandated as one

of the educational goals of undergraduate education, the number

of medical schools and medical departments teaching Kampo
has increased year by year, such that, from 2004, all Japan’s med-
feal schools and medical departments have included a Kampo
component in their undergraduate curricula [10,12],

Given that abdominal diagnoss is such an important diag-
nostic technique, it is an essential part of any workshops or lec-
tures aimed at educating clinical practitioners in Kampo
diagnosis [13]. Training in the ways of applying pressure and
in how to interpret the sensations experienced in the hands is
very difficult, because a great deal depends on the subjective
sensations and skill of the operator. In addition, because many
of the subjects arehealthy, it isimpossible to ensure that trainees
will encounter all the patterns typically encountered in clinical
practice,

Recent years have seen an increase in the use of simulators in
medical education, along with reports on their effectiveness
{14,15]. Given that Kampo education is in its infancy in Japan,
however, and given that abdominal diagnosis is a technique
native to Japan, there existed no simulator that could be used
for training in this technique, That prompted our development
of the Fukushin simulator {6].

In an eatlier study with this simulator, doctors undergoing
training with the situlator have said that abdominal patterns
that seemed ovetly abstract when explained through lectures
and handouts became more tangible and easier to understand
thanks to the abdominal models represented with the simula-
tor. In one study, 58.4% of doctors said that lectures that
included use of the simulator were ‘very easy to understand’
or ‘easy to understand’, and 77.2% said that the simulator
was ‘extremely useful’ or ‘useful’ [16).

With regard to the various static models represented with the
current Fulushin simulator, 78.6% of educators judged them to
be very useful or useful [7]. In general, the simulator is judged to
be useful by both trainers and trainees [17)].

Therewere, however, some problems with the existing models,
particularly the form and texture of the exterior. To solve these
problems, we took a mold of a healthy adult male abdomen and
coated it with a flexible silicon resin. This enabled a much more
realistic appearance and also a more realistic texture to the touch.

We also wanted to incorporate some variability into the
models, through enabling decreases and increases in resistance
to touch in specific areas. Decreases were realized via the
removal of some soft urethane foam from the relevant areas
in the model, Increases were realized by mixing silicon rubber
inwith the soft urethane foam or by adding silicon rubber parts.

Thus, we were able to reproduce patterns seen frequently in
abdominal palpation, that is, stuffinegs and rigidity below the
heart, rectus muscle tension, fullness in the chest and hypo-
chondrium, and lower abdominal fullness, each marked by
localized increases in resistance to touch; and lower abdominal
nurobness, marked by a localized reduction in resistance to
touch. When combined with the five-stage abdominal strength
model [8] and the abdominal palpitation model [9], it can be
seen that the Fukushin simulator is becoming applicable to a
greater range of cases and is able to make a greater contribution
to Kampo education,

Although Western medicine has imaging systems and clini-
cal tests that can be performed in relation to the abdomen, it has
proven difficult to obtain a useful abdominal diagnosis using
these methods [18-23]. There have been attempts to develop
spectal medical instruments to perform abdominal diagnosis,
but such attempts have not proven satisfactory [24].

In order to transmit the Kampo medical tradition interna-
tionally, standardization is an important goal. A key part of this
is the standardization of the definitions of abdominal patterns.
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It is expected that a simulator reproducing these standard pat-
terns can play an important role in this drive,
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ABDOMINAL PALPATION

Evaluation of Standard Abdominal Strength Pattern Models in
an Abdominal Palpation Simulator and of the
Standardization Project Itself

Masaki Baba", Eriko Fukuda”, Shuji Yakubo"”, Yukiko Ueda”, Tomohiro
Hattori*”, Yasutomo Arashima®, Takao Namiki®, Takashi Nakayama®,

Kazufumi Yamanaka®, Richard S. Lavin”

ABSTRACT

Purpose: Abdominal palpation in Kampo style is a core diagnostic method, and has been developed independently in Japan.
Use of this method allows practitioners to obtain what is known as an abdominal pattern by reading the various physical signals
in the abdominal area. Such abdominal patterns cannot easily be obtained by means of medical imagery or clinical tests.
Therefore, in attempts to achieve standardization of abdominal patterns and to educate abdominal palpation technic in Kampo
style, we have previously developed an abdominal palpation simulator. Part of the project involved creating a model of abdomi-
nal strength pattern expressing five gradations of strength.

Subjects and methods: The present paper describes a survey we conducted with 51 Kampo practitioners accredited as Kampo
medical specialists by the Japan Society of Oriental Medicine.

Results: The percentage of respondents who answered that the resistance to the touch in our models was appropriate was
80.0%. In addition, 96.1% of respondents said that our simulator would be very useful or useful in the standardization of
abdominal patterns.

Conclusion: We think our simulator would be suitable in education of standard abdominal patterns. Thus, it appears that
the abdominal palpation simulator can be of use in the standardization of abdominal patterns and also in enabling the education
of the abdominal palpation in Kampo style.

KEY WORDS

Kampo Medicine, abdominal palpation, abdominal strength pattern, simulator, medical education

INTRODUCTION practice, in which the practitioner palpates the patient's abdomen, pay-
ing close attention to the sensations in the fingers and the patient's reac-
tion to the pressure, is to determine abdominal patterns*”. This is possi-

In Japan's present-day medical landscape, modern western medicine ble because, in Kampo medical theory, physiological changes are all

occupies a dominant position, but Japan's medical practitioners are con- reflected in the abdomen, and therefore abdominal pattern is employed
scious of its limitations and have high expectations of Kampo medicine, in the diagnosis of any and all conditions. It is stated in An Introduction
and it has been reported that as many as 83.3% of them have at one time to Kampo Medicine, edited by the Japan Society of Oriental Medicine
or another prescribed Kampo formulas to their patients. (JSOM), that it is necessary to understand the clinical significance of

Within the Kampo tradition exists an abdominal palpation to get the ~ abdominal patterns and to know the appropriate abdominal palpation
abdominal patterns developed independently in Japan. The aim of this techniques?.
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(a) External view of abdominal strength pattern
models in the abdominal palpation simulator

(b) Remarkable deficiency pattern
model

(f) Remarkable excess
patern model

(e) Moderate excess
pattern model

Figure 1. Abdominal strength models in the abdominal palpation
simulator

Table 1. Abdominal strength models in the abdomonal palpation
simulator representing 5 gradations of abdominal resis-
tance

Remarkable deficiency model: abdomen is depressed and resistance to pressure
is weak

Moderate deficiency model: resistance to pressure in abdomen is somewhat weak
Neutral model: resistance to pressure in abdomen is neither weak nor strong
Moderate excess model: resistance to pressure in abdomen s somewhat strong
Remarkable excess model: abdomen is somewhat swollen and resistance to

pressure is strong?

In recent years, the abdominal palpation simulator has come to be
used in medical education and has proved to be of service'”. The simula-
tor consists of models representing standard abdominal patterns. In a
survey of practitioners who attended an abdominal palpation workshop,
77.2% of respondents judged the simulator to be very useful or useful'.
From Kampo educators, we received various comments, such as that the
texture of the synthetic leather we used was not sufficiently realistic.
Nevertheless, 78.6% of the Kampo educators judged the simulator to be
very useful or useful'?. Thus, the simulator has received favorable eval-
uations from both trainers and trainees™.

At present, international standardization of traditional medicine is
becoming a major area of interest'”. One important part of standardizing
Kampo medicine is standardizing abdominal palpation technique in
Kampo style and standardizing abdominal patterns. We believe that
using our abdominal palpation simulator is a promising approach to this
standardization and education, and we have been working to improve
the simulator'*'®. One part of this has been to develop abdominal
strength pattern models in the simulator'”. These consist of molds of
adult male torsos coated in silicon and designed to have five gradations
of resistance, from remarkable deficiency pattern to remarkable excess
pattern (Figure 1; Table 1).

The present paper describes a survey we conducted to evaluate the
suitability of these new models and the prospects for them in the stan-
dardization of abdominal patterns to educate standard abdominal palpa-
tion in Kampo style.

SUBJECTS AND METHODS

The subjects are 51 practitioners accredited as Kampo medical spe-
cialists by JSOM who attended a Kampo medicine workshop in Toyama
City, Japan, in March, 2013, and the 59th General Academic Meeting of
the JSOM, held in Kagoshima City, Japan, during which they engaged
in hands-on practice with the abdominal strength models in abdominal
palpation simulator.

Participants were asked to evaluate each gradation of abdominal
strength in the models to educate standard abdominal patterns, judging
each one as "appropriate","too weak", or "too strong". In addition, to
educate medical students standard abdominal patterns, they were asked

too weak appropriate too strong

Remarkable deficiency model
Moderate deficiency model
Neutral model

Moderate excess model

Remarkable excess model

0 100%

. e

0 100%

Mean

Figure 2. Fifty-one Kampo specialists' evaluations in the abdomi-

nal palpation simulator abdominal strength models

unsure (3.9%)

very useful
(66.7%)

useful
(29.4%)

Figure 3. Fifty-one Kampo specialists' evaluations to educate

standard abdominal patterns through the abdominal
palpation simulator

to evaluate the usefulness of the project to standardize abdominal pat-
terns through use of the abdominal palpation simulator, as "very useful",
"useful" "not sure", or "not useful".

RESULTS

The 51 practitioners conducted a hands-on evaluation of our models
with 5 degrees of abdominal strength pattern.

For the remarkable deficiency pattern model and moderate pattern
deficiency model, 82.4% of practitioners judged the models to have the
appropriate amount of abdominal strength (Figure 2; Table 2). Similarly,
the neutral pattern model was adjudged to have the appropriate abdomi-
nal strength by 84.3% of respondents. With the remarkable excess pat-
tern model and moderate excess pattern model, 78.4% of respondents
judged the models to have the appropriate abdominal strength.

For the moderate deficiency pattern model and neutral pattern
model, 17.5% and 15.7%, respectively, judged the abdominal strength to
be insufficient. With the remarkable deficiency pattern model, moderate
excess pattern model, and remarkable excess pattern model, 13.7%,
15.7%, and 15.7%, respectively, found the abdominal strength to be
insufficient. The percentages of respondents finding those three models
to have excessive abdominal strength, on the other hand, were 3.9%,
5.9%, and 5.9%, respectively.

Averaging the results across the 5 models, the proportions of practi-
tioners finding that abdominal resistance was too strong in our models
was 3.1%; too weak: 15.7%; and appropriate: 80.0%. We conclude that
the abdominal strength patterns expressed in our models are acceptable
to educate standard abdominal pattern (Figure 3).

Our second question concerned the usefulness of our project to use
the abdominal palpation simulator to standardize abdominal patterns to
educate medical students. Those answering "very useful" or "useful”
came to 96.1% of respondents, showing the favorable disposition of the
Kampo specialists to this initiative.

DISCUSSION

In Kampo medicine, the abdominal pattern is an important diagnos-

169




24 The Abdominal Palpation Simulator and the Standardization Project

Table 2. Evaluations of the abdominal strength models in the
abdominal palpation simulator (n = 51)

Too weak Appropriate Too strong
Remarkable deficiency 7 (13.7%) 42 (82.4%) 2 (3.9%)
pattern model
Moderate deficiency 9 (17.7%) 42 (82.4%) 0 (0%)
pattern model
Neutral pattern model 8 (15.7%) 43 (64.3%) 0 (0%)
Moderate excess pattern 8 (15.7%) 40 (78.4%) 3 (5.9%)
model
Remarkable excess 8 (15.7%) 40 (78.4%) 3(5.9%)
pattern model
Means 40 (15.7%) 204 (80.0%) 8(3.1%)

tic phenomenon®”. There have been attempts to evaluate the abdominal
patterns through modern medical methods. These include evaluation by
blood tests', plain X-rays of the abdomen"", stomach X-rays®, radio-
graphic contrast enema®, ultrasound diagnosis*, and 3D image analy-
sis®, as well as attempts to develop devices purpose-built for the evalu-
ation of abdominal patterns, but none has had much success*, illustrat-
ing the difficulty of evaluating these with modern western methods.

In an effort to standardize the diagnosis of abdominal strength pat-
terns, we previously developed abdominal models to express abdominal
strength at five levels'. In the present study, accredited Kampo practi-
tioners did hands-on practice with the models and evaluated them.

The overall results were that 80.0% of practitioners judged the mod-
els to have appropriate abdominal strength pattern, which we consider a
favorable result. However, 3.1% of practitioners judged abdominal
strength to be excessive, and 15.7% found it to be too weak, demon-
strating the existence of individual differences. It is also necessary to
recognize that the three-way distinction between appropriate, too strong,
and too weak is a crude one, and it is possible that a more-sophisticated
measure would yield different results. We think that the abdominal
strength patterns expressed in our models are acceptable to educate stan-
dard abdominal patterns.

We were also interested in practitioners' views on our initiative to
standardize abdominal patterns through use of the abdominal palpation
simulator. Those judging this initiative to be very useful or useful con-
stituted 96.1% of participants, suggesting that this initiative has a prom-
ising future in medical education for standard abdominal patterns.

CONCLUSIONS

We conducted a survey to obtain evaluations of five abdominal
strength pattern models that we developed as part of our abdominal pal-
pation simulator. This initiative is aimed at the standardization of the
abdominal patterns used in the abdominal palpation used in Kampo
medicine. Those judging the abdominal strength patterns used in our
models to be appropriate constituted 80.0% of respondents, suggesting
that our models do represent standard abdominal strength pattern. In
addition, 96.1% of respondents judged our initiative aimed at standard-
izing abdominal patterns by using the abdominal palpation simulator to
be very useful or useful, suggesting that the initiative is a valuable one.
It appears that the abdominal palpation simulator has great promise not
only in educating medical students in the clinical technique of abdomi-
nal palpation but also in the standardization of abdominal patterns.

Figure 1. (a) External view of the abdominal strength pattern mod-
els in our abdominal palpation simulator. Internal view of the abdominal
strength pattern models of the abdominal palpation simulator; (b)
Remarkable deficiency pattern model; (c) Moderate deficiency pattern
model; (d) Neutral pattern model; (¢) Moderate excess pattern model;
(f) Remarkable excess pattern model.

Figure 2. Fifty-one Kampo specialists' evaluations of the abdominal
strength models in our abdominal palpation simulator. The percentage
of respondents who answered that the resistance to the touch in our
models was appropriate was 80.0%.

Figure 3. Fifty-one Kampo specialists' evaluations of the initiative
to standardize abdominal patterns through the abdominal palpation sim-
ulator. It was said by 96.1% of respondents that our simulator would be
very useful or useful in the standardization of abdominal patterns.

Table 1. Abdominal strength pattern models in the abdominal palpa-
tion simulator representing 5 gradations of abdominal resistance.

Table 2. Evaluations of the abdominal strength pattern models in the
abdominal palpation simulator (n = 51).
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The Development of an Abdominal Palpation Monitoring
System for Real-Time Display of Palpation Sites and
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ABSTRACT

Introduction: Kampo Medicine as it exists in Japan makes extensive use of a unique abdominal palpation technique known
as Fukushin, whereby the practitioner applies pressure at specific abdominal sites. This is a difficult technique to teach in medi-
cal education. To make instruction more effective, we developed a system to track the exact locations and measure the pressure
as a doctor performs abdominal palpation and displays it visually in real time.

Materials and methods: In a model of a male abdomen we installed 14 sensors, with a view to transmitting the information
from the sensors in real time via our custom software to a display attached to a Windows PC system.

Results and Discussion: It proved possible to satisfactorily display the real-time data of the sites palpated and the pressure

applied.

Conclusion: By communicating effectively where an expert practitioner of abdominal palpation applies pressure to a
patient's abdomen together with the pressure applied, we consider that medical education in Kampo medicine will be improved.
Furthermore, we expect this system to contribute to the standardization of diagnosis in Kampo medicine.

KEY WORDS

Kampo Medicine, abdominal palpation, abdominal pattern, simulator, Fukushin

INTRODUCTION

In Kampo medicine, it is believed that the physiological changes
that the body undergoes in disease states manifest themselves in the
abdominal area. The changes in the abdominal area are known as
abdominal patterns, and they make an important contribution to diagno-
sis in Kampo medicine.

Attempts have been made to evaluate abdominal patterns from a
western medical point of view by using blood tests”, simple X-ray
imaging®>¥, abdominal X-ray photography?, radiographic contrast
enema®, thermal video system”, 3D imaging analysis®, and ultrasound
examination”. In addition, there has been an attempt to diagnose abdom-
inal patterns with a digital device'”. The lesson to be drawn from these
attempts is that it is extremely difficult to determine abdominal patterns

through conventional medical means.

The Japanese system of abdominal palpation to diagnose the
abdominal pattern is called Fukushin. The practitioner evaluates the
overall tension in the abdomen, as well as the local tension at specific
sites, and the patient's reaction to the application of pressure''®.

The method of Fukushin is notoriously difficult to teach. Somehow,
the expert practitioner has to transmit to the student the exact sites
where he or she applies pressure and the amount of pressure applied. It
would be ideal if there were some way to actually show that information
in a dynamic way, rather than verbally and impressionistically.
Therefore, we have developed a system using an abdominal model with
sensors to monitor the sites to which pressure is being applied by a doc-
tor and the degree of pressure, and to transmit the data and display it in
real time.
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Figure 1. The our abdominal model of Fukushin simulator repre-
senting real adult man's abdomen.

Figure 3. View of the complete abdominal palpation monitoring
system including abdominal model and PC.

MATERIALS AND METHODS

Our latest abdominal model is 410 mm long, 310 mm wide, and 138
mm deep, and is based on a human male (Figure 1). The model consists
of a base of a hard synthetic resin, with various synthetic parts place
thereon to form costal and sternal bones and a pelvis. The skin was
formed by shaping a flexible silicon resin in a mold taken from an actu-
al male human abdomen and coating the model in it*".

Within the model we placed 14 Touchence haptic sensors
(Touchence. Tokyo) to pick up the pressure applied by the doctor's
hands (Figure 2). The dimensions of the sensors are 30 x 30 x 25 mm
and we placed them in such a way as to avoid irregularities on the sur-
face of the model. The sensors have considerable elasticity and can
yield up to 14 mm. Light pressure leads to a slight yielding, while a
strong pressure leads to a correspondingly large yielding.

The sensors measure the extent to which they are changing shape,
and we developed custom software to display that information in real
time on a display connected to a Windows PC. The display shows areas
corresponding to sensors to which strong pressure is being applied in
red; areas where pressure is light are shown in green, while intermediate
pressure areas are shown in yellow.

RESULTS

The system we developed is designed to take the data on the posi-
tions on the abdomen where the physician is applying pressure as well
as the degree of pressure and display it in real time (Figure 3). The
model is displayed on a screen, with sites to which pressure is applied
changing color.

Figure 2. Interior of the abdominal palpation monitoring system's

abdominal model with 14 sensors.

'_7 Abdominal Palpation Monitoring System

Figure 4. Display on PC monitor of the data from the abdominal

diagnostic site. The strong pressure site is indicated red,
the intermitted pressure site is yellow, the weak pres-
sure site is green, and slight weak pressure or no pres-
sure site is not observed color change of the abdominal
model.

The colors used are red, yellow, and green. Strong pressure of more
than 21.0 gf/fcm? is shown in red. While very light pressure pressure of
less than 4.4 gf/ cm? is not shown, pressure between 4.4 gf/cm® and 12.4
gf/em? is shown in green. Intermediate pressures are shown in yellow
(Figure 4). As the physician's hands move and alter the amount of pres-
sure applied, the display is updated in real time. Note that the above fig-
ures represent the default settings, but these can be altered as necessary.

Our trials of the system indicate that a dynamic, real-time display of
a physician's performance of Fukushin with the sites and degree of pres-
sure clearly shown is possible.

DISCUSSION

In Japan, modern conventional medicine is the dominant and
accepted practice. Nevertheless, many doctors sense some limitations in
this paradigm, a sentiment evidenced by the fact that 83.4% of doctors
have prescribed approved Kampo formulas at least once in their profes-
sional practice'”.

As stated in An Introduction to Kampo Medicine, edited by the
Japan Society of Oriental Medicine, it is necessary for practitioners to
know the names of the important sites recognized in Kampo abdominal
palpation called Fukushin, as well as to understand the most important
abdominal patterns'.

One problem when trying to learn about abdominal patterns is that
human subjects available for practice may be all healthy and therefore
will not display the patterns that students need to know. Thus, with con-
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ventional methods it is exceedingly difficult for students to attain the
necessary technical proficiency.

There have been some attempts to introduce simulators to medical
education and to evaluate their utility'®'”. Unfortunately, simulators for
Fukushin are inadequate. In addition, Kampo medical education is still
in its infancy, and there has been little time for the development of a
specialized simulator for this specifically Japanese method of diagnosis.
This situation led us to develop an abdominal palpation simulator in
Kampo style, called Fukushin simulator™.

This simulator consists of a set of abdominal models displaying typ-
ical abdominal patterns®'?¥. Practitioners taking part in training sessions
using these models have been asked to judge the utility of these models,
and those judging the simulator to be "very useful" or "useful" came to
77.2% of participants®. Students have also rated the simulator highly*®.
The proportion of Kampo educators judging the simulator to be "very
useful" or "useful" was also high, at 78.6%?". The high ratings from
both those conducting the training and those receiving it are very
encouraging®.

Perceiving abdominal patterns requires technical proficiency. The
monitoring system we have developed represents another step in our
ongoing attempts to make that proficiency more attainable. It displays in
real time the dynamically changing picture of a doctor performing
Fukushin, from the point of view of the sites to which pressure is being
applied and the degree of pressure applied.

This monitoring system promises to make it possible for a student
to learn in a more dynamic and direct way the ways in which an expert
practitioner actually performs Fukushin on a patient. And also this sys-
tem will contribute to the medical education of abdominal examination
in modern conventional medicine.

Currently, international initiatives are underway aimed at standard-
ization of traditional medical systems®. As part of this drive, it is
important to standardize Fukushin and the abdominal patterns that are a
key part of the Kampo medical system. The new monitoring system can
be expected to play an important part in this international standardiza-
tion.

CONCLUSION

In this paper, we have described our new abdominal palpation mon-
itoring system. It seems clear that this will be useful by allowing real-
time observation by students of an expert practitioner performing
Fukushin, displaying not only the sites where pressure is applied but
also the degree of pressure applied. It is expected that this kind of dis-
play will make it easier for students to get a "feel" for how Fukushin is
actually done by experienced practitioners and thus to reach technical
proficiency faster.

Benefits are expected to be felt not only on the level of the individu-
al student, but also in terms of the faster diffusion of standard abdomi-
nal patterns, which in turn will contribute to efforts towards the interna-
tional standardization of Kampo medicine.
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Modification to an Abdominal Diagnosis Simulator to Educate
Standard Abdominal Patterns of Toki-shakuyaku-San or
Keishi-bukuryo-Gan in Kampo Medicine

Masaki Baba", Eriko Fukuda®, Shuji Yakubo"”, Yukiko Ueda”, Tomohiro Hattori*”,
Yasutomo Arashima®, Takao Namiki®, Takashi Nakayama®, Kazufumi Yamanaka®,
Richard S. Lavin”

ABSTRACT

Purpose: Within the Kampo medical system, there exists a system of abdominal diagnosis called "Fukushin", specific to
Japan, which is used to obtain an abdominal pattern, a holistic picture of the physical indications in the abdominal area. In
order to educate students in this system, we have devised and continued to develop a Fukushin Simulator, incorporating various
improvements as appropriate. The present study describes some recent modification to an abdominal diagnosis simulator to
educate standard abdominal patterns of Toki-shakuyaku-San or Keishi-bukuryo-Gan in Kampo Medicine.

Materials and Methods: To construct them, we made a base of a hard synthetic resin, and placed other synthetic parts on that
base to form costal and sternal bones and a pelvis. The simulator is the lower chest and abdomen of a artificial adult female,
from which we took a mold using a flexible silicon resin. We placed cotton wool in the interiors of the models and coated it in
soft urethane foam. We adjusted resistance to pressure by adding numerous holes. We have prepared slight weak resistance
female abdomen for Toki-shakuyaku-San pattern model or slight strong resistance female abdomen in Keishi-bukuryo-Gan pat-
tern model. For the lower abdominal fullness, we added to the soft urethane foam in the area corresponding to the hypogastrium
silicon rubber parts that we had fashioned in the shape of a horseshoe. In Toki-shakuyaku-San pattern model we have set softer
soft urethane foam than that in Keishi-bukuryo-Gan pattern model. And in Keishi-bukuryo-Gan pattern model, to represent
Oketsu tenderness we made a sound system that shout "ouch!" by appropriate abdominal palpation at appropriate 4 lesions in
the lower abdomen.

Results: By such adjustments, we were able to reproduce adult female abdominal model. We could have Toki-shakuyaku-San
pattern model with slight weak resistance to the touch representing a slight deficiency pattern, slight increased resistance in
lower abdomen as is characteristic of the slight lower abdominal fullness. Also we could have Keishi-bukuryo-Gan pattern
model with slight strong resistance to the touch representing a slight excess pattern, increased resistance in lower abdomen as is
characteristic of the lower abdominal fullness and representing Oketsu tenderness.

Conclusion: It appears that the Toki-shakuyaku-San pattern model or Keishi-bukuryo-Gan pattern model of Fukushin
Simulator have great promise not only in education medical students in the clinical technique of abdominal diagnosis but also in
the standardization of abdominal patterns.
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abdominal diagnosis, simulator, Toki-shakuyaku-San, Keishi-bukuryo-Gan, medical education
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INTRODUCTION

The Kampo medical system features a method called Fukushin
which is abdominal diagnosis, developed independently in Japan, used
to interpret various physical signs present in the abdomen. It is used in
all kinds of clinical situations to obtain an appropriate diagnosis, as in
Kampo medical theory it is thought that physiological changes taking
place as a result of illness will manifest themselves in the abdominal
area. The practitioner applies pressure to the patient's abdomen, and the
degree of resistance to pressure, both generally and locally, as well as
the patient's reaction to the pressure, enables the practitioner to obtain
an abdominal pattern'.

Since educating medical students who are able to perform abdomi-
nal diagnosis is very difficult, we have, as previously reported, devel-
oped a Fukushin Simulator®. This consists of several abdominal models
representing the most common or representative abdominal patterns™?.

The formula pattern is also very unique in Kampo medicine. While
traditional Chinese medicine prescriptions are individualized at the
herbal level, Kampo medicine is individualized at the formula level.
This practice may have started during the Edo period about 400 years
ago, as usage of different amounts of herbs was described in a book by
Ekiken Kaibara in 1712'”. This may explain why Kampo medicine is
individualized at the formula level. During the Edo period, doctors care-
fully studied the roles of formulas and decided the characteristics of
each formula. This practice led to Todo Yoshimasu's idea of "matching
of pattern and formula." Physicians continue to follow this principle
today'.

Figure 2. Abdominal pattern expressing Keishi-bukuryo-Gan: a
slight excess abdominal pattern, the lower abdominal
fullness and Oketsu tenderness(Q).

Figure 4. Inside of Toki-shakuyaku-San pattern model with
slight weak resistance female abdomen and softer lower
abdominal fullness.

In the present paper, to educate standard abdominal pattern of Toki-
shakuyaku-San or Keishi-bukuryo-Gan to the medical students, we
studied to create female models of standard abdominal pattern models
expressing Toki-shakuyaku-San(Fig.1) or Keishi-bukuryo-Gan(Fig.2),
which are administered female patients in most cases.

Figure 1. Abdominal pattern expressing Toki-shakuyaku-San: a
slight deficiency abdominal pattern and slight lower
abdominal fullness.

Figure 3. A model of a female human lower chest and abdomen
with female type mamma, wider pelvis and slimmer
waist than those of male.

Figure 5. Inside of Keishi-bukuryo-Gan pattern model with
slight strong resistance female abdomen, lower abdomi-
nal fullness, and a sound system at appropriate 4
lesions in the lower abdomen.
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MATERIALS AND METHODS

The length of our abdominal models is 420 mm, the width is 330
mm, and the depth is 145 mm. To construct them, we made a base of a
hard synthetic resin, and placed other synthetic parts on that base to
form costal and sternal bones and a pelvis.

Since the skin was formed by taking a mold from an artificial
female human lower chest and abdomen, which represents female type
mamma, wider pelvis and slimmer waist than those of male, coating it
with a flexible silicon resin, the models have a high degree of realism,
and it is now much easier to find the hypochondrium, epigastric region,
umbilical region, spina iliaca anterior superior, groin and so on in their
anatomically correct locations. In addition, the silicon affords a more
realistic representation of the skin than the synthetic leather we used
formerly (Fig. 3).

We placed cotton wool in the interiors of the models and coated it in
soft urethane foam. We adjusted resistance to pressure by adding numer-
ous holes. We created five models with five degrees of resistance to the
touch, from one with extraordinary weak resistance to the touch repre-
senting a remarkable deficiency pattern to one with extraordinary strong
resistance to the touch representing a remarkable excess pattern”. In the
current study, we have prepared slight weak resistance female abdomen
in Toki-shakuyaku-San pattern model (Fig. 4) or slight strong resistance
female abdomen in Keishi-bukuryo-Gan pattern model.

For the lower abdominal fullness, we added to the soft urethane
foam in the area corresponding to the hypogastrium silicon rubber parts
that we had fashioned in the shape of a horseshoe. In Toki-shakuyaku-
San pattern model, we have set softer soft urethane foam than that in
Keishi-bukuryo-Gan pattern model (Fig. 5).

And in Keishi-bukuryo-Gan pattern model, to represent Oketsu ten-
derness we made a sound system that shout "ouch!" by appropriate
abdominal palpation at appropriate 4 lesions in the lower abdomen.

RESULTS

By such adjustments, we were able to reproduce adult female
abdominal model. The interior of the abdominal models features cotton
wool covered in soft urethane foam. Modifying the quantity and posi-
tion of the foam and adding parts made of silicon rubber allowed us to
change resistance in specific places.

For the lower abdominal fullness model, we added to the soft ure-
thane foam in the area corresponding to the hypogastrium silicon rubber
parts that we had fashioned in the shape of a horseshoe. This increased
resistance in the hypogastrium, as is characteristic of the lower abdomi-
nal fullness pattern.

We could have Toki-shakuyaku-San pattern model with slight weak
resistance to the touch representing a slight deficiency pattern, slight
increased resistance in lower abdomen as is characteristic of the slight
lower abdominal fullness.

Also we could have Keishi-bukuryo-Gan pattern model with slight
strong resistance to the touch representing a slight excess pattern,
increased resistance in lower abdomen as is characteristic of the lower
abdominal fullness and representing Oketsu tenderness.

DISCUSSION

In present-day Japan, modern western medicine is the dominant
practice, but Japan's doctors seem to perceive some limitations therein
and expectations of Kampo medicine are also high. One study found
that 83.8% of doctors prescribe Kampo medicines in their everyday
clinical practice'.

Despite this popularity of Kampo, until recently provision of
Kampo education in Japan's medical colleges and university medical
departments was highly inadequate. However, since the publication in
March 2001 by the Ministry of Education, Culture, Sports, Science and
Technology of a landmark report on medical and dental education, in
which "being able to explain the outlines of Wakan [Kampo] medicine"
was mandated as one of the educational goals of undergraduate educa-
tion, the number of medical schools and medical departments teaching
Kampo has increased year by year, such that, since 2004, all Japan's

medical schools and medical departments have included a Kampo com-
ponent in their undergraduate curricula™.

Since abdominal diagnosis is such an important diagnostic tech-
nique, it is an essential part of any workshops or lectures aimed at edu-
cating clinical practitioners in Kampo diagnosis'. Training in the ways
of applying pressure and in how to interpret the sensations experienced
in the hands is very difficult, since a great deal depends on the subjec-
tive sensations and skill of the operator. In addition, since many of the
subjects are healthy, it is impossible to make sure trainees will encoun-
ter all the patterns typically encountered in clinical practice.

Recent years have seen an increase in use of simulators in medical
education, along with reports on their effectiveness'>'®. However, since
Kampo education is in its infancy in Japan, and since abdominal diagno-
sis is a technique native to Japan, there existed no simulator that could
be used for training in this technique. That prompted our development
of the Fukushin Simulator®.

In an earlier study with our simulator, doctors undergoing training
with the simulator have said that abdominal patterns that seemed overly
abstract when explained through lectures and handouts became more
tangible and easier to understand thanks to the abdominal models
included in the simulator. In one study, 58.4% of doctors said that lec-
tures that included use of the simulator were "very easy to understand"

r "easy to understand". Fully 77.2% said that the simulator was
"extremely useful" or "useful""”.

With regard to the various static models included in the current
Fukushin Simulator, 78.6% of educators judged them to be very useful
or useful'. In general, the simulator is judged to be useful by both train-
ers and trainees™.

There were, however, some problems with the existing models, par-
ticularly the form and texture of the exterior. To solve these problems,
we took a mold of a healthy adult male abdomen and coated it with a
flexible silicon resin. This enabled a much more realistic appearance
and also a more realistic texture to the touch.

We also wanted to incorporate some variability into the models,
through enabling decreases and increases in resistance to the touch in
specific areas. Decreases were realized through removing some soft ure-
thane foam from the relevant areas in the model. Increases were realized
by mixing silicon rubber in with the soft urethane foam or by adding sil-
icon rubber parts®.

When combined with the five-stage abdominal strength model® and
the lower abdominal fullness model”, we were able to create new
female models of abdominal pattern expressing Toki-shakuyaku-San or
Keishi-bukuryo-Gan.

Toki-shakuyaku-San abdominal pattern model represents a slight
deficiency abdominal pattern and slight lower abdominal fullness.
Otherwise, Keishi-bukuryo-Gan abdominal pattern model expresses a
slight excess abdominal pattern, the lower abdominal fullness and
Oketsu tenderness. It can be seen that the Fukushin Simulator is becom-
ing applicable to a greater and greater range of cases and able to make a
greater contribution to Kampo education.

In order to transmit the Kampo medical tradition internationally,
standardization is an important goal*". A key part of this is the stan-
dardization of the definitions of abdominal patterns. It can be expected
that a simulator reproducing these standard patterns can play an import-
ant role in this drive.

CONCLUSION

We combined with the five-stage abdominal strength model and the
lower abdominal fullness model, we were able to create new female
models of standard abdominal pattern expressing Toki-shakuyaku-San
or standard abdominal pattern expressing Keishi-bukuryo-Gan . It can
be seen that the Fukushin Simulator is becoming applicable to a greater
and greater range of cases and able to make a greater contribution to
Kampo education.
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