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A personal Opinion as a Urologic Oncologist Concerning Establishment of an Optimum System to Qualify Ex-
pertise of Cancer Therapy in Japan: Kakehi Y (*1Section Director of Urologic Oncology, Japan Urological Associa-
tion, *?Dept of Urology, Kagawa University School of Medicine)

Japan Society of Clinical Oncology is planning to establish a system to qualify expertise of cancer therapy in Japan.
Most of urologists working in Japan are involved in treating patients with urologic malignancies regardless of their ex-
pertise in urology. In particular, most of Japanese urologists perform for themselves the systemic chemotherapy without
help of medical oncologists. Considering these circumstances peculiar to Japan, to provide patients suffering urologic
cancers with treatment of higher quality than ever, a sophisticated system to qualify urologists with adequate knowledge
about fundamentals of cancer treatment including basic cancer science, cancer epidemiology and statistics, basic princi-

ples in the management of malignant diseases, and ethical issues is needed.

Key words: Core curriculum, Cancer therapy, Expertise, Urologist

Jon J Cancer Clin 51(6): 441~445, 2005
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'FROM THE ASCO-JSCO JOINT SYMPOSIUM
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Summary of the ASC0-JSCO Joint Symposium
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The American Society of Clinical Oncology (ASCO) is now
rapidly expanding as an international society for clinical
oncology. The ASCO mission statement is as follows: “As a
nonprofit organization, ASCO is dedicated to achieving its
charitable mission outlined by the organization’s founders
in 1964. ASCO strongly supports all types of cancer re-
search, but in particular, patient-oriented clinical research.”
To realize the ASCO mission statement, ASCO makes
strategic plans, and the new strategic plan is titled “Cancer
Prevention and New Control.” Because there now are more
than 20000 ASCO members, the choice of meeting places is
limited. ASCO 2005 will be held in Orlando, Florida, USA,
May 14-17, and ASCO 2006 will be held in Atlanta. There-
after, all meetings are scheduled to be held in Chicago
because of the number of flights to the city, hotel accommo-
dations, and the size of the convention center. ASCO has
many scientific activities in addition to the annual meeting,
For example, the Gastrointestinal Council Symposium and
the Multidisciplinary Prostate Cancer Program will be con-
ducted in Miami and Orlando, respectively. In addition, the
“Best of ASCO” meetings are scheduled not only in the
United States but also in Japan as an advanced course
organized by the Japanese Society of Medical Oncology
(JSMO), to be held June 11 and 12, 2005. ASCO also pub-
lishes materials such as educational curricula and self-
assessment tools.

N. Saijo (&)

National Cancer Center Hospital East, 6-5-1-Kashiwanoha, Kashiwa
277-8577, Japan

Tel. +81-4-7134-6902; Fax +81-4-7131-3212
e-mail:nsaijo@east.ncc.go.jp

Y. Nimura
Division of Surgical Oncology, Department of Surgery, Nagoya
University Graduate School of Medicine, Nagoya, Japan

The ASCO-JSCO Joint Symposium was held in Kyoto, Japan, on
October 29, 2004.

The Journal of Clinical Oncology (JCO), published by
ASCO, is widely read and has an impact factor above 10. In
2005, publication of review article issues began. Member-
ship in ASCO grew from 66 in 1964 to 21837 at the end of
2003. Some 23000 investigators attend the annual meeting
every year. Members’ board certifications show more than
half in medical oncology, with 15% in hematology/
oncology, followed by pediatric oncology, radiation oncol-
ogy, and others. The distribution is similar to that of the
Japanese Society of Medical Oncology (JSMO) and is quite
different from that of the Japanese Society of Clinical
Oncology (JSCO). Domestic membership is 73% and
international membership is 27%. By world region, about
50% of the international members are in Europe, 19% are
from Asia, 8% from Latin America, with Canada and
Mexico accounting for 15%. After the United States, the
top 10 countries for ASCO membership are Japan (No. 1 at
591), followed by Canada, Germany, Italy, France, the
United Kingdom, Spain, Brazil, and Switzerland. Thanks to
the efforts of the International Committee (Nagahiro
Saijo, chairman) of JSCO, reciprocal membership appli-
cation became available to JSCO members, making it
possible to avoid complicated application procedures to
become an ASCO member. JISCO members are encouraged
to use this system and to apply for active membership in
ASCO.

The ASCO International Affairs Committee organizes
various joint symposiums and workshops. For example,
with FRASCA, ASCO held a joint international sympo-
sium in 2003 and an Australia/Asia~Pacific clinical research
development workshop in 2004. Every year ASCO and
AACR have a joint workshop on clinical trials in Vail,
Colorado, USA. Japanese oncologists, in addition to facing
language barriers, still do not have enough scientific knowl-
edge to attend this meeting. ASCO and the European
Society of Medical Oncology (ESMO) approved the core
curriculum of medical oncology, which has been published
in the Journal of Clinical Oncology and the Annals of On-
cology. The JSMO has almost completed the translation of
the curriculum, which will be accredited by ASCO. JSMO
provides educational seminars twice a year based on that




154

Table 1. Japanese contribution to ASCO

1. Description
International members
US members
Total ASCO members
. Number of international members by country

Total
27%
73%
21800

Japan 591, Canada 575, Germany 444, Italy 423, France 337, UK 289

. Japanese ASCO presentation

Original papers (oral, poster discussion, poster)
1994, 17; 1997, 37; 2000, 64; 2003, 85; 2004, 92
Participants in poster discussions — N. Saijo (2003)

Educational sessions
International symposium
Meet the professor
Educational symposium

Committee member in ASCO

N. Saijo (2002), M. Sasako (2003)
N. Saijo (2003), M. Tsuboi (2004)
H. Wada (2005)

International affairs committee (Director: Paula T. Rieger)

20012003
2003-2005
2004-2006

. Endorsement for

Nagahiro Saijo
Yasuhiro Fujiwara
Masahiro Fukuoka

ASCO-JSCO joint symposium (2002, 2003, 2004, 2005)
ASCO-JSMO joint symposium (2004, 2005, 2006)

. ASCO Board member

Nagahiro Saijo (2004-2007)

curriculum. ASCO has established a new international seat
on the ASCO Board of Directors, and I (Nagahiro Saijo)
was elected as a 2004-2007 ASCO Board member, as was
Dr. José Baselga from Spain for 2003-2006.

Japan is the top country in terms of the number of active
international members of ASCO (Table 1). The number of
Japanese attendees at the ASCO annual meeting increased
to 900 in 2004. The acceptance ratio for Japanese abstracts
is improving; for posters, poster discussions, and oral pre-
sentations if is nearly 50%, and the numbers of presented
abstracts are about 80-90 every year. The ASCO-JSCO
joint symposium started in 2002 in Tokyo, followed by the
one in Sapporo last year. Because we could not attract a
large enough audience for those meetings, the program for
this year shifted to topics of surgery. Dr. Nimura, a modera-
tor of the symposium, and Drs. Kato, Sasako, and Blumgart
are surgeons; Dr. Ajani and I are medical oncologists.

Dr. Kato, a professor of Tokyo Medical College, spoke
on adjuvant chemotherapy of early-stage lung cancer.
Uracil-tegafur (UFT) is a chemotherapy drug that most
American oncologists do not recognize because it has not
been approved for use in the United States, although lim-
ited numbers of clinical trials of the drug have been con-
ducted against gastrointestinal tumors there. UFT has been
widely used in Japan against various tumor types and has
been approved for use in many countries. Uracil-tegafur, a
prodrug of 5FU, is one of the oral fluorinated pyrimidine
drugs that has been synthesized mainly by pharmaceutical
companies in Japan. The main purpose of oral fluorinated
pyrimidine is to improve the delivery of low-dose 5FU over
time, mimicking a continuous infusion of 5FU. The benefi-
cial effect of tegafur is believed to derive from its slow
conversion to 5FU through the cytochrome P450 pathway.
The released SFU from the prodrug tegafur competes
with uracil for catabolism by the rate-limiting enzyme

dihydropyrimidine dehydrogenase. The presence of excess
uracil is believed to decrease the degradation of 5FU, main-
taining a continuous drug level. Although it has been widely
used in various discases, there have been no large confirma-
tory randomized controlled trials. In the treatment of non-
small cell lung cancer (NSCLC), a small phase II study
showed that the response rate of UFT was less than 10%.
Surgeons in Japan still prefer to use it after surgery, how-
ever, because of its mild adverse effect and because of oral
administration. In a previous preliminary phase III trial of
adjuvant chemotherapy after resection of NSCLC, UFT
taken orally was shown to prolong survival, especially in
pathological stage I adenocarcinoma. Based on these data,
the Taiho Pharmaceutical Company organized the Japan
Lung Cancer Research Group on Postsurgical Adjuvant
Chemotherapy and conducted a randomized controlled
trial against pathological stage I adenocarcinoma. Patients
were randomly assigned to UFT (250mg) for 2 years or to
no treatment. From January 1994 through March 1997, 999
patients were enrolled. Twenty patients were found to be
ineligible and were excluded from the analysis after ran-
domization, 491 patients were assigned to receive UFT, and
488 were assigned to observation. The median duration of
follow-up for surviving patients was 73 months. The differ-
ence in overall survival between the two groups was statis-
tically significant in favor of the UFT group (P = 0.04 by
stratified log-rank test). Grade 3 toxic effects occurred in 10
of the 482 patients (2%) who received UFT.

So far, six randomjzed trials, including the present one,
have been conducted that compare surgery alone with adju-
vant UFT chemotherapy. Among them, three trials have
shown a survival benefit from treatment with UFT. A meta-
analysis of those six trials showed that adjuvant chemo-
therapy with UFT improved overall survival (hazard ratio
for death, 0.77; 95% confidence interval, 0.63-0.94; P =




0.01). Tt is unclear whether patients with stage II or stage 11T
disease benefit from treatment with UFT and whether treat-
ment for 1 year is equivalent to treatment for 2 years.

In addition, Dr. Kato briefly presented data on adjuvant
chemotherapy with platinum-based regimens that had been
presented at ASCO 2004.

Dr. Ajani, professor of Medicine at the M.D. Anderson
Cancer Center, spoke on “Current advances in the treat-
ment of unresectable gastric and gastroesophageal
adenocarcinoma.” He touched first on ethnic differences
in metabolism of fluorinated pyrimidines. S-1 contains
ftorafur, which is converted by the cytochrome P450.
CYP2AS6 is responsible for the conversion from ftorafur to
5FU. It has been discovered that CYP2A6 polymorphism
makes the enzyme very efficacious in Caucasians. For the
same dose of S-1, accumulation of SFU is higher in Cauca-
sians than in Japanese, resulting in high frequency and high
grade of toxicities. The recommended dose of S-1 in the
Japanese population is 35-40mg/m’® twice daily, whereas
that in Caucasians is 25 mg/m” if combined with cisplatin. It
is quite important to determine the correct dose of S-1 for
Caucasians.

Pharmacokinetic and pharmacodynamic  analysis
showed a clear relationship between the AUC of 5FU and
grade 1 frequency of any dose-limiting toxicity. The recom-
mended dose for Caucasians was 25mg/m’, twice daily, S-1
and 75mg/m’ cisplatin, a combination that showed a high
response rate in gastrointestinal carcinoma.

Dr. Ajani presented recent results of a docetaxel-
containing regimen in gastric cancer. In phase III of V325,
all 463 patients have been enrolled. A planned interim
analysis was carried out when 162 TTP (time-to-tumor-
progression) events occurred, By this time 232 patients have
been accrued. The following results of an interim analysis
were presented at the proceedings of ASCLO in June 2003.
All patients had advanced, untreated gastric cancer. Pa-
tients with potentially resectable primary cancer were not
eligible for the study. Patients were stratified according to
the level of weight loss, presence or absence of liver and
peritoneal metastases, presence or absence of the primary
carcinoma, and by center. Once patients signed an informed
consent, they were registered and randomized to receive
either DCF or CF. The doses and schedule of the DCF arm
were: docetaxel 75mg/m’® on day 1, cisplatin 75mg/m’® on
day 1, and 5-fluorouracil 750mg/m* per day as continuous
infusion on days 1-5 repeated every 3 weeks. The doses and
schedule for the CF arm were: cisplatin 100mg/m’ on day 1
and 5-fluorouracil 1000mg/m® per day as continuous infu-
sion on days 1-5, given every 4 weeks. Even though the two
regimens had different cycles, the response assessments
were synchronized. This removed the bias in TTP assess-
ments. All responses were independently reviewed and
confirmed. TTP was the primary endpoint, and overall sur-
vival (OS) of the patients was the main secondary endpoint.
Currently, results on 232 patients (115/117 in DCF/CF) are
available, constituting the results of a planned interim
analysis. The median age was 54 years, and 98% of the
patients had metastatic cancer. The median administered
dose intensity calculated by dose/week basis for 5-
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fluorouracil and cisplatin was the same for DCF and CF.
The TTP was statistically superior (P =0.0008) for DCF (5.2
months compared with 3.7 months for CF). This meant that
patients receiving DCF had a 70% lower chance of having
cancer progression than those receiving CF. The median
survival time was longer for patients receiving DCF (10.2
months) than those receiving CF (8.5 months) (P = 0.0064).
This meant that patients receiving DCF had a 50% lower
risk of death than those receiving CF during the study. This
P value did not cross the preset boundary at the interim
analysis, but the conditional probability of DCF having a
statistically median survival time superior to CF is 99.4%.
The response rate was 39% for DCF and 23% for CF. This
difference is statistically superior (P = 0.012). DCF can
result in bone marrow suppression and increased risk of
infection. Thus, neutropenic fever and the neutropenic in-
fection rate, as expected, were higher from DCF than from
CF. DCF can also cause diarrhea and mucositis. Careful
patient selection is highly recommended. In addition, ag-
gressive management of the side effects of DCF is essential.
DCEF should now be offered to all patients with advanced
gastric or gastroesophageal junction cancer who are in good
general condition. Further development of this regimen is
also warranted. The V325 study was sponsored by Aventis.
Recent data from Roth et al. (ASCO noncolorectal GI
presentation in 2004) also demonstrated that the com-
bination of docetaxel, cisplatin, and 5-flurouracil had a
higher response rate and longer time-to-progression than
docetaxel plus cisplatin, or epirubicin, cisplatin, and 5-
flurouracil. The SAKK group has now decided to compare
docetaxel, cisplatin, and 5-fluorouracil (as the experimental
arm) with epirubicin, cisplatin, and 5-fluorouracil (“ECF”
as a reference regimen). Thus two separate studies seem to
establish the value of docetaxel in patients with advanced
gastric or gastroesophageal adenocarcinoma.

Dr. Sasako, chief of surgery, National Cancer Center
Hospital, presented results of surgical procedures in oper-
able stomach cancer. In many solid tumors, surgery remains
the major part of the treatment with curative intent. To
establish a better standard treatment, many clinical trials
have been carried out on multidisciplinary treatments, in-
cluding surgery, and some on purely surgical procedures.
Unlike drug treatment, the results of surgery are often ham-
pered by the heterogeneity in the quality of treatment. The
results of surgery are affected by the surgeons’ skill, experi-
ence (learning curve), and personal preference. Experience
includes not only the quality of surgery but also that of
postoperative care. A Dutch trial on D2 dissection for
gastric cancer provided a good example by showing the
difficulty and importance of quality control of surgery and
postoperative care. In this trial, more than 28% of patients
who developed major complications died, whereas death
occurred in only 9% of such patients in a Japanese specialist
center, most likely due to lack of knowledge and experience
of managing complications in participating hospitals. It
seems that the hospital volume per year, while it was as
small as 1.0 on average, was insufficient for carrying out D2
dissection safely. The impact of a significantly larger pro-
portion of treatment-related deaths after D2 dissection was
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too large to be redeemed by the treatment effect in the long
term. This was also the case in two clinical trials on esoph-
ageal cancer in France and Germany reported in the 2003
ASCO meeting.

In the I'T-0116 trial on adjuvant treatment of gastric can-
cer, adjuvant chemoradiotherapy (CRT) after curative sur-
gery was shown to improve the survival of patients with
gastric cancer. In this trial, 50% of patients underwent D0
dissection, 40% had D1, and only 10% had D2, in spite of
the description of the protocol. Therefore, the results of this
trial suggest that adjuvant CRT is effective for those who
underwent limited surgery and for whom limited surgery is
not a sufficient treatment for curable gastric cancer. From
the large database of lymph node metastasis in Japanese
patients, limited surgery theoretically often leaves meta-
static nodes unresected, thus leading to recurrence. An
in-depth analysis of this trial showed that surgical under
treatment was an independent prognostic factor. This trial
clearly showed that the effects of adjuvant treatment can
differ depending on the type of surgery. To evaluate the
efficacy of adjuvant treatment, the type of surgery should be
defined in the protocol, and strict quality control of surgery
is mandatory. Through the experience of planning and car-
rying out clinical trials on surgical treatment of malignant
diseases inside and outside of Japan, the key issues in surgi-
cal trials on cancer treatment were discussed.

Dr. Blumgart, professor of surgery, Cornell University
Medical College, spoke on “Surgical advances in hepa-
tobiliary cancer.” He focused his talk on hepatic resection.
Hepatectomy has a long history, starting with a record of
1801 liver resections. Compared with results in the early
twentieth century, blood loss has significantly decreased to
about 500ml, segmental resections have been developed,
and the transfusion rate and operating time were down at
the beginning of the twenty-first century. Even if the tumor
is large and hepatocellular cancer invades a major vessel,
the 5-year survival rate was 37% in 412 patients treated
from 1991 to 1998 at Memorial Sloan-Kettering Cancer
Center (MSKCC). Tumor size is closely related to patient
prognosis.

Dr. Blumgart mentioned the indications for liver trans-
plantation after partial hepatectomy. The objective was to
determine the survival and recurrence pattern of the partial
hepatectomy for patients with hepatocellular carcinoma
(HCC) who have been selected for transplantation. In
MSKCC, among 611 cases, 180 were resectable but only 36
(20%) met the Milan Criteria. The operative mortality of
these 36 patients receiving partial hepatectomy with trans-
plantation was 2.8%. In 20 recurrent cases, the 5-year sur-
vival rate was 57%, and for 14 no-recurrence patients, it was
93%. From these results, partial hepatectomy for patients
otherwise eligible for transplant can be performed with rea-
sonable morbidity and mortality.

Hepatic resection for metastatic colorectal cancer was
not justified in the early 1950s because metastases are
nearly always multiple. Although there is no randomized
controlled trial to solve the problem of this issue, retrospec-
tive analysis demonstrates that resected cases showed a high
survival rate compared with nonresected cases (38% vs
0%). At MSKCC, 1001 resections were conducted for meta-
static hepatic carcinomas, and the number of 5-year sur-
vivors reached 136. Perioperative mortality was 2.8%, the
5-year survival rate 39%, and the 10-year survival rate 23%.
Five clinical risk factors were identified by multivariate
analysis: (1) node positive primary, (2) disease-free interval
less than 12 months, (3) more than one tumor, (4) tumor
size more than Scm, and (5) CEA greater than 200ng/ml.
These factors are important for patient selection and
stratification in clinical trials.

Although the majority of the symposium topics concen-
trated on surgery, including lung cancer, gastrointestinal
cancers, and hepatobiliary cancer, the peak number of at-
tendees was less than 200; by the end of symposium it was
less than 50. ASCO and JSCO were disappointed again with
their joint scientific symposium. In the JSMO meeting it is
possible for us to attract audiences of 700-1000. In 2005,
JSCO will organize a symposium on the topic of “The Role
of Board-Certified Medical Oncologists.”
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Background: Adaptation to problem-based learning (PBL) is a difficult process for
highschool graduates who are not used to self-directed learning, especially in the fresh-
menyearofmedical school. The difficulty includes finding problems fromagiven case.
Purpose: Evaluate the effect of an intervention to facilitate case-based problem find-
ing among medical school freshmen undergoing a PBL tutorial.

Methods: Medical school freshmen in 2000 (nonintervened group) and 2001 (inter-
vened group) participated in the study. The intervened group received the modified
problem-based program by (a) having briefings on the importance of problem finding,
(b) encouragement by the tutors in problem finding, and (c) reinforcement using a
self-assessment sheet. At the end of the year, the ability of students to extract problems
from a short case was evaluated and compared with the nonintervened students.
Results: The intervened group extracted a significantly greater number of problems
than the nonintervened group. When extracted problems were categorized, the in-
tervened group was able to generate more questions in a greater number of speci-
fied categories.

Conclusions: Interventions to foster problem finding significantly facilitated acquisi-
tion of problem extraction skills among young medical students.
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PROBLEM FINDINGS FOR PROBLEM-BASED LEARNING BEGINNERS

A problem-based learning (PBL) tutorial is a
learner-directed learning strategy widely used in medi-
cal education.l:2 Medical schools that accept high
school graduates receive freshmen that are used to a
teacher-directed education rather than a learner-di-
rected education. The transition of this learning envi-
ronment among medical students is difficult. PBL has
been integrated as a component of the preclinical cur-
riculum at Tokyo Women’s Medical University for
over 10 years.? A PBL tutorial starts immediately after
entry, as a part of the human biology curriculum. PBL
has been used as a tool to learn basic sciences.4> In the
freshman year, cases given to students are not neces-
sarily clinical cases but are related to natural or biolog-
ical phenomena that reflect situations relevant to their
future careers. The initial step of PBL is to find prob-
lems (questions, uncertain thoughts, or interests) from
the given cases to be formulated as learning issues after
discussions within a tutorial group.%? To solve the
problems found from the case, students must examine
the case from various aspects to extract problems of a
diverse nature.® In a pilot study, we found that early
PBL learners had difficulties with extracting problems;
a skill prerequisite to developing learning objec-
tives.210 In the study, nearly 40% of the students stud-
ied reported difficuities in finding problems from a
given case in their PBL tutorial. In addition, over 80%
of the students responded that they had difficulties in
developing problems in diversified areas related to the
case (unpublished data).

Based on the results of this pilot study, strategic in-
terventions were initiated in 2001. The strategic inter-
vention modified the conventional PBL program with
three major strategies to enforce and motivate the

freshmen students to extract problems and derive
learning objectives. The purpose of this study was to
address the effect of the modified strategies by examin-
ing whether the intervened students were able to ex-
tract more problems to be formed as learning issues,
when compared to the nonintervened students.

Participants

A total of 207 female freshmen medical students
participated in the study (Table 1). Except for 2 stu-
dents, all were high school graduates. The intervened
group (class of 2001) consisted of 1st-year medical
school students in 2001 (n = 103). The nonintervened
group (class of 2000-2001) consisted of 1st-year med-
ical school students in 2000 (n = 104). Among the
freshmen, a small number of repeaters and participants
who did not take the examinations were excluded from
the analysis. A total of 89 intervened and 95
nonintervened participants remained in the study.

To compare interclass variance, the nonintervened
sophomores in 2000 (class of 1999) and sophomores in
2001 (class of 2000-2002) were compared (Table 2).
The sophomores in 2001 (class of 2000-2002) were
mostly the nonintervened freshmen in 2000 (class of
2000-2001) who advanced to their 2nd year.

Methods

We introduced three strategies to enhance self-di-
rected problem findings among 1st-year medical stu-
dents. We then evaluated if such interventions alter

Table 1. Participants in the Modified PBL Program (Intervened) and the Conventional PBL

Program (Nonintervened)

Conventional PBL Modified PBL
(Nonintervened) Class (Intervened) Class
Participants of 2000-2001 of 2001
1st-year students
Number of participants 104 103
Repeaters 2 1
Noncompliant students 7 13
Total subjects studied 95 89
Note: PBL = problem-based learning.
Table 2. Sophomores in the Conventional PBL Program
Participants Class of 1999 Class of 200020022
Sophomore students
Total number 100 105
Repeaters 1 5
Noncompliant students 11 20
Total students studied 88 80

2Sophomore students in the year 2001 were mostly the nonintervened freshmen (Class of 2000-2001) in the previ-

ous year.

137



YOSHIOKA ET AL.

problem-finding skill by the number of problems ex-
tracted as the outcome factors. The outcome factor was
measured by giving an examination to both the inter-
vened and the nonintervened freshmen, with which
they were to find relevant problems in a diversified
field of a given case.

Format of a PBL Program

A group of six to seven students and a tutor met four
times (twice a week) to complete 1 case. The initial 4
cases in the freshman year are introductory PBL tutori-
als to familiarize the high school graduates with
self-directed learning. All cases in the freshman year
are parts of the human biology courses that integrate
basic sciences (biology, physics, and chemistry) re-
lated to the human body and basic medical sciences
(physiology, biochemistry, anatomy, pharmacology).

Regular PBL starts from the fifth case, and lst-year

students complete a total of 11 cases. There are five
sessions of lectures and workshops in the Ist year ad-
dressing self-directed learning and PBL. Students of
the class are randomly assigned to 16 tutorial groups,
and the groups are shuffled three times in 1 year. One
tutor is assigned to 1 tutorial term. Tutors consisted of
scholars and clinical teachers who are not necessary
content experts. All tutors are trained for the PBL and
tutoring, and most tutors (83%) in the study groups
have tutoring experiences in PBL.

Interventions

In addition to the aforementioned described fresh-
man year PBL program, the following interventions
were given to the freshmen in 2001 (class of 2001) to
enhance problem finding and problem solving: (a)
Lectures with special emphasis on self-directed PBL to
enhance learners’ motivations were given. Repeated
briefings on the importance of self-directed prob-
lem-finding and diversified problem identification
were given. A demonstration to find problems from a
clinical case was given; (b) Tutors gave special encour-
agement to students to identify problems in various
fields. The tutors had tutor meetings every 2 weeks
during the tutorial term to be briefed on the reinforce-
ment program; and (c) A nonverbal reinforcement was
given with a self-evaluation sheet to help students find
problems and explore different resources.

Evaluation of Problem-Finding
Capability

Evaluation was performed at the end of the year.
Students of respective years had experienced the same
number of cases at the evaluation time (i.e., 11 cases
for the freshmen and 22 cases for the sophomores).
Students were given short cases as shown in Table 3.
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Table 3. Short Cases Presented to the Freshmen and
Sophomores for Extraction of Problems

Freshmen 1 played tennis yesterday after not playing fora
long time. Now I have muscle ache.
Sophomores M. Miyaunchi, a 64-year-old man, had a

sudden onset of chest pain in the moming.

Note: The freshmen and sophomores were given these statements
to extract problems in 20 min. Students were instructed to extract
problems related to three major areas: structural, functional, and so-
cial or behavioral.

The same cases were used for both freshmen and soph-
omores. Students were given 20 min to extract
problems from the case. A problem was defined as the
initial question or interest that came across a student’s
mind after reading the given case. The students were
instructed to find problems that would form learning
objectives, but students were not directed to consider
specific areas. The problem lists were collected for
analyses. The problems extracted by the students were
categorized as follows: (a) macrostructure (normal),
(b) microstructures (normal), (c) pathology (abnormal
structures), (d) embryology or genetics, () physiol-
ogy, (f) chemistry or biochemistry, (g)
pathophysiology, (h) pharmacology, (i) clinical medi-
cine, (j) social medicine or epidemiology, (k) behav-
joral or psychological medicine, and (1) nonmedical
problems. The categorization was made by two inde-
pendent researchers (Toshimasa Yoshioka and Taiyo
Suganuma). The total number of problems extracted
and the number of categories covered by each student
were obtained.

Statistical analysis was performed using SPSS Ver-
sion 11.5 The total numbers of extracted problems
were compared by unpaired ¢ tests after F tests showed
no difference in the variance. The proportions of stu-
dents who extracted problems related to each category
were compared by Fisher’s test (p < .05 was considered
statistically significant for all data).

Results

Number of Problems Extracted by the
Freshmen :

The total number of problems extracted by the inter-
vened group (class of 2001) was significantly higher
when compared with the nonintervened group (class of
2000-2001; see Figure 1). The total number of prob-
lems extracted by the intervened students was almost
the same as the nonintervened sophomores.

The nonintervened sophomores (class of 1999 and
class of 2000-2002) showed no differences. The
nonsignificant difference between the two sophomore
classes meant that there was little class variance that
could have influenced the interventional study. The




PROBLEM FINDINGS FOR PROBLEM-BASED LEARNING BEGINNERS

+
Total number of ]
NS Non-intervened
problems 25—
% ~——
extracted T - . Intervened

15 1

Class Class Class Class
2000-1 2001 1989 2000-2

Freshmen Sophomora

Figure 1. Comparison of the total number of problems extracted
by students. Number of problems extracted from a short case by the
freshmen and the sophomores are compared. Grey pillars denote
non-intervened students and black pillar denotes intervened stu-
dents. Values are mean + SE.

*Significant difference between intervened and non-intervened sto-

dents.
tSignificant improvement by the conventional PBL method from

freshman to sophomore year.
N.S. = Non-significant interclass variance.

class of 2000 to 2002 mostly consisted of the
nonintervened freshmen (class of 2000-2001) who ad-
vanced to their 2nd year in 2001. A significant increase
between the class of 2000 to 2001 and the class of 2000
to 2002 showed the natural improvement of the conven-
tional PBL program.

Categories of Problems Extracted

The problems extracted by the students were cate-
gorized, and the results are presented in Table 4. Aver-
age numbers of category per student for the freshmen
were 6.2 £ 0.2 for the intervened group and 4.7 + 0.2
for the nonintervened group. A significantly greater
percentage of the intervened group extracted problems
categorized in microstructure, pathology, embryology

or genetics, social medicine or epidemiology, behav-
ioral or psychological medicine, and nonmedical
problems. The intervened group performed equally or
better in problem finding, and the difference was sig-
nificantly greater in 6 out of the 12 categories. The re-
sults show that the intervened group was able to extract
significantly more problems in more diversified cate-
gories than the nonintervened group.

For the sophomores, the average numbers of cate-
gory per student were 6.8 £ 0.1 (class of 1999) and 7.1
+ 0.1 (class of 2000-2002), respectively. The
nonintervened sophomores in different classes showed
small and insignificant differences in their diversity of
problem extraction except for pathology (Table 4).

Discussion

This study demonstrated that strategic interventions
to facilitate problem finding significantly improved
problem-extraction skill among medical school fresh-
men. The intervened students were able to extract more
problems in more diversified areas when compared
with the nonintervened students. The interventions re-
inforced the beginners who were not used to PBL or
self-directed learning. The interventions fostered the
initial step to PBL learning: problem-finding skill.

To formulate learning issues to solve problems from
a PBL case that usually consists of various complex or-
igins, the initial step is to form problems, questions,
and uncertain thoughts.” Students did not just write any
problem that they could think of but presented prob-
lems that were relevant to the case. Problems extracted
were then evaluated, sorted, and some were solved dur-
ing the tutorial group discussion.l.”7 Leamning issues
were formulated through discussion with some assis-
tance by a tutor.11.12 Difficulty in problem finding was
found to be a common characteristic of medical school

Table 4. Percentage of Students Who Listed Problems in the Different Categories

Freshmen Sophomores
Class of 2000-2001 Class of 2001 Class of 1999 Class of 2000-2002
Categories — (=95 (n=89) (n = 88) (n =80)
Macrostructure 94.7 100.0 100.0 100.0
Microstructure 14.7 36.0* 17.0 30.0
Pathology 32 31.4* 87.5 100.0*
Embryology or genetics 42 16.9* 63.6 60.0
Physiology 98.9 98.9 100.0 100.0
Chemistry or biochemistry 61.1 68.5 13.4 113
Pathophysiology 473 454 875 91.2
Pharmacology 9.5 18.0 5.7 2.5
Clinical medicine 53.7 66.3 80.7 92.5
Social medicine or epidemiology 326 53.9* 80.7 86.3
Behavioral or psychological medicine 147 38.2% 38.6 325
Non-medical problems 274 - 55.1% 12.5 2.5

Note: Values are percentages of students who extracted at least one problem related to each category.
*p < .05. Fisher’s test: Significant increase in the percentage of students who extracted problems related to the category.
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freshmen in our pilot study. Whether problem-finding
difficulty is unique to Japanese medical school fresh-
men who just graduated from high school is unclear.
However, it is probable that most students have this
characteristic due to prevailing teacher-centered learn-
ing education prior to the eniry.!3 Development of
problem-finding skill is one of the objectives in the
early stages of PBL.6#

In this study, problem-finding improvement was
measured by the total number of problems extracted by
the students. Although the number of problems found
may not fully reflect the PBL objectives as a whole,
number of problems found was thought to be the first
step of problem-finding skill learned among the medi-
cal school freshmen. When comparing the intervened
and the nonintervened groups, we were able to find sig-
nificant differences in how students could increase the
number of problems related to the case given after ap-
propriate interventions were given. The fact that soph-
omores from different classes (class of 1999 and class
of 2000-2002) who received no interventions showed
identical ability to extract problems suggests that the
improved performance of the freshmen was not due to
class variance but due to the intervention. Moreover,
the improvement of the intervened freshmen was al-
most close to the sophomores who were not inter-
vened, suggesting that the intervention program was
effective. We believe such problem-finding skill in
PBL would lead to other fundamental skills for pa-
tient-based problem solving and clinical reasoning in
later medical careers.1413

Problems extracted by the students were grouped
into different categories. The categories of problems
extracted by the students demonstrated some charac-
teristics of the improvement in problem finding as are-
sult of interventions. The categories used were based
on the context of the integrated curriculum in our medi-
cal school. Although the categories may not be totally
inclusive of medical education, it gives a general idea
of the area covered by the PBL.

Students who received interventions demonstrated
an ability to expand problém finding in areas that they
have not studied.! In our study, the students in the in-
tervened group reflected not only the subjects learned
in their problem extraction but also on subjects taught
in the later years of medical schools such as pathology,
social medicine or epidemiology, behavioral or psy-
chological medicine, and clinical medicine. For exam-
ple, embryology and genetics were not subjects cov-
ered in the freshman year, and few students from the
nonintervened group related the case to this category.
In contrast, some students of the intervened group ex-
tracted problems related to embryology and genetics as
their initial thoughts. Embryology may not quite be rel-
evant to the case presented in the study, and one may
question whether quality of clinical problems identi-
fied directly relates to learning objectives in higher
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years. We consider the ability to generate questions in
various areas important, and we valued these problems
because clinical reasoning is not a defined or predeter-
mined process; it requires flexible, diverse, and inte-
grated thoughts.

Problems extracted were categorized by two evalua-
tors. Inter- and intraevaluator variation was not mea-
sured. However, the evaluators were asked to group the
problems into categories, and the results were com-
pared. Matching of the problem categorization showed
that 92.0% of the problems were grouped in the same
categories between the two evaluators. The remaining
problems were discussed between the evaluators and
categorized again.

The nonintervened freshmen in 2000 (class of
2000-2001) showed a significant improvement in
problem finding when they became sophomores in
2001 (class of 2000~2002). This reflects conventional
PBL skill improvement acquired by the end of the 2nd
year.

Our results showed a difference in performance be-
tween the intervened and the nonintervened groups
among the freshmen. We showed that the intervened
1st-year stndents outperformed their controls. The re-
sult is important because our pilot study showed that
Ist-year medical students found difficulties in prob-
lem-finding ability. We did not examine if the inter-
vened students further improved and continuously out-
performed the nonintervened students in their
sophomore year. Data to examine sustained effect of
the intervened freshmen remains to be studied. Acqui-
sition of self-directed learning skills is affected by edu-
cational environment in the previous year. For
long-lasting PBL tutorials, students need to be kept
motivated in their learning. Proper imprinting of a PBL
program at the initial stage may improve the outcome
in later years in a cumulative manner. Despite these
factors to consider, our assessment of the initial step
showed favorable results.

To conclude, this study suggests that strategic prob-
lem-finding interventions facilitate acquisition of
problem-finding skills among freshmen in medical
school.
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