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Abstract

Background: Drug literature evaluation has been taught at pharmacy schools in the United States, allowing pharmacy
students to learn how to read clinical literature critically. In advanced pharmacy practice experiences, preceptors often
assign pharmacy students to journal clubs in which they repeatedly train how to read such literature. This enables them
to understand the importance of reading clinical literature prior to graduation. The objective of this study was to create
evidence-based medicine (EBM) workshop that would enhance Japanese pharmacy students’ awareness regarding the
importance of reading up-to-date clinical literature.

Methods: The EBM workshop were designed as a one-day workshop consisting of student presentations
regarding their opinions about reading clinical literature, a lecture on methods for reading required literature
critically, and small group discussions using the KJ (Kawakita Jiro) Method. To evaluate the effectiveness of
the EBM workshop, students were administered questionnaire surveys both before and after the workshop.
The students also took a 15-question test on EBM. Regarding the questionnaires, students were asked to respond to
dichotomous items (yes/no) and to indicate on a 7-point Likert scale the extent to which they agreed with statements
about clinical literature. Student responses to both the pre- and post-workshop questionnaires were then compared to
evaluate the effectiveness of the EBM workshop.

Results: A total of 37 students participated in the EBM workshop. Significant improvement was seen between
the pre- and post-workshop questionnaires in responses regarding whether they thought that pharmacists
should read clinical literature regularly (pre-workshop: 5.70+0.17 versus 6.51 +0.13 post-workshop; p < 0.0001),
whether they were confident in their ability to read clinical literature (1.81 +0.15 versus 3.92 + 0.18; p < 0.0001),
and whether they could discuss treatment with nurses and physicians based on the results of clinical literature if
they were a hospital pharmacist (249 + 0.22 versus 3.86 + 0.21; p < 0.0001). Significant improvement was also seen
in scores on the EBM tests (11.4 +0.29 versus 12.6 +0.22; p < 0.0001).

Conclusion: Our EBM workshop significantly enhanced student awareness regarding the importance of reading
up-to-date clinical literature. It is therefore expected that students who participated in our EBM workshop will
contribute to improvements in the quality of the pharmacy profession in the future.
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Background

Since 2006, pharmaceutical education in Japan has under-
gone a number of reforms, and the duration of pharma-
ceutical education has changed from 4 to 6 years. This
revised version of pharmaceutical education is based on
Model Core Curriculum (MCC) [1]. This new curriculum
was introduced to enable pharmacy students in Japan to
obtain more clinical experience and knowledge.

Evidence-based medicine (EBM) is well known around
the world. Drug literature evaluation courses have been
taught as in-class activities at almost every college or
school of pharmacy in the United States [2, 3], and jour-
nal clubs have been so popular that both pharmacists
and pharmacy students alike are able to easily access
and critically read clinical literature [4, 5]. On the other
hand, although the MCC in Japan includes an EBM
category, it has not provided guidance on how to read
clinical literature critically, and thus pharmacy students
in Japan do not seem to have critical reading skills in re-
lation to clinical literature. Therefore, some activities
are necessary to enhance pharmacy students’ skills and
awareness regarding the importance of reading up-to-
date clinical literature.

Bookstarver et al. reported that EBM courses improve
student performance in advanced pharmacy practice ex-
periences [6] in the United States. In this report, we
chose to adopt a small class size (5 to 6 students) be-
cause a small group style is considered to be one of the
most effective instruction methods. In addition, the K]
(Kawakita Jiro) Method, which is known as an effective
problem-solving technique, has often been utilized in the
decision-making process in Japan [7]. Briefly, the KJ
method involves the following four essential procedures: 1)
Label making (using brainstorming); 2) Label grouping; 3)
Chart-making; and 4) Written or verbal explanations. This
method can promote a deeper understanding of problems
and promote exposure to new viewpoints from other
students. We considered that an activity involving the K]
Method might help facilitate student understanding of
pharmacy-related topics. Therefore, for the purpose of
enhancing student awareness of the importance of reading
clinical literature regularly, we developed an EBM work-
shop for students and evaluated its effectiveness using
questionnaire surveys administered both before and after
the EBM workshop.

Methods

Orientation

Before the study began, an orientation was held to inform
pharmacy students of optional programs given at the
beginning of pharmacy practice experiences. During the
orientation, students were provided with an outline of the
EBM workshop, which included a role-play scenario,
required readings, and a suggested reading (Fig. 1).
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Fig. 1 Role-play scenario activity in the EBM workshop

Role-play scenario

Researching a physician’s drug information (DI) question
is included in pharmacy practice experiences for 5th
grade pharmacy students at Tohoku University Hospital;
therefore, a role-play scenario involving a conversation
between a physician, a pharmacist in a ward, and a DI
pharmacist was created. Briefly, the patient being dis-
cussed was a 55-year-old female inpatient with congest-
ive heart failure (New York Heart Association functional
classification III) and diabetes. Her left ventricular ejec-
tion fraction was 40 % two months previously, and then,
after developing shortness of breath, decreased to 35 %
three days previously. The cardiologist considering her
treatment was asking a question to the pharmacist in
the ward (Fig. 2).

Required and suggested readings

The pharmacy students were assigned two required
readings related to the role-play regarding the clinical
literature of valsartan [8] and candesartan [9]. A thera-
peutic guideline created by the Japanese Circulation
Society for patients with chronic heart failure in Japan
was also assigned as a suggested reading [10]. These
materials were given to the pharmacy students during
orientation before the EBM workshop. Based on these
readings, the students had to make a decision during
the role-play regarding which drug was better for the
patient.

EBM workshop

The EBM workshop was part of a one-day workshop and
one of the elective options in pharmacy practice experi-
ences at Tohoku University Hospital. The EBM workshop
consisted of two domains. The first domain involved
student presentations regarding their opinions on critically
reading clinical literature. Student presentations were
based on required reading and a lecture by a preceptor
was given to the students regarding how to read critically
in a small group (5 to 6 students). The other domain
involved using the KJ method (Fig. 3) to answer the
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In a ward
Cardiologist: "I think the symptoms of the patient with heart failure in room #905
have been gradually worsening. Standard treatment was performed. Adding an
angiotensin receptor blocker (ARB) is a good option for her. Excuse me, pharmacist,
could you please tell me which ARB is recommended for heart failure? ”
Pharmacist: "To confirm, she has been taking enalapril, right? Are you thinking
about combination angiotensin-converting enzyme inhibitor (ACEI) and ARB
therapy? I will check with the Drug Information (DI) pharmacist and let you know
soon. ”
Cardiologist: “Yes, thank you.”
On the telephone
Pharmacist: "That’s the question. Let me know as soon as you can.”
DI pharmacist: "OK. I will do a literature search. Give me a little time.”
Pharmacist: "All right. Thank you.”
In the DI room
DI pharmacist: Combination ACEI and ARB therapy is discussed in a therapeutic
guideline for patients with heart failure. Which ARB is better? Valsartan or
candesartan?
Patient Information
55-year-old female
Chief complaint: shortness of breath
Prior medical history: diabetes, congestive heart failure (New York Heart
Association functional classification IIT)
Examination: left ventricular ejection fraction (LVEF): 40% (2 months ago), 35%
(3 days ago)
Medication:
Glimepiride (1 mg): 1 tab daily after breakfast
Enalapril (5 mg): 2 tabs daily after breakfast
Carvedilol (10 mg): 1 tab twice a day
Furosemide (40 mg): 1 tab twice a day after breakfast and lunch
Spironolactone (25 mg): 2 tabs twice a day after breakfast and lunch
Digoxin (0.125 mg): 2 tabs daily after breakfast
Tobacco and alcohol use: tobacco (-), alcohol (+)
Fig. 2 EBM workshop schedule
A\
~
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I Small group discussion I
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Chart-making Written explanation

Fig. 3 The four basic procedures of the KJ Method




Nakagawa et al. Journal of Pharmaceutical Health Care and Sciences (2015) 1:23

Page 4 of 7

Please circle the appropriate answer (Yes or No):
Q1. Have you ever read English or Japanese clinical literature?
Yes No

Q2. Have you ever learned how to critically read clinical literature? (If Yes, proceed to

Q3.)
Yes No

Q3. How did you learn to critically read clinical literature?
(Please circle the most appropriate answer. If “Other”, please specify.)
A university lecture
A pharmacy pre-lecture
Self-learning
Alaboratory seminar
A community lecture
An academic meeting
Other ( )

Please circle the number that best describes your view on each statement:
Q4. Pharmacists should read clinical literature regularly.
Strongly disagree Strongly agree
1 2 3 4 5 6 7

Q5. I am confident in my ability to read clinical literature.
Strongly disagree Strongly agree
1 2 3 4 5 6 7

Q6. If I were a hospital pharmacist, I could discuss treatment with nurses and
physicians based on the results of clinical literature.
Strongly disagree Strongly agree
1 2 3 4 5 6 7

Please circle the number that best describes your view on each statement:
Q4. Pharmacists should read clinical literature regularly.
Strongly disagree Strongly agree
1 2 3 4 6 7

ot

Q5. I am confident in my ability to read clinical literature.
Strongly disagree Strongly agree
1 2 3 4 6 7

S

Q6. If T were a hospital pharmacist, I could discuss treatment with nurses and
physicians based on the results of clinical literature.
Strongly disagree Strongly agree
1 2 3 4 6 7

ot

Q7. What was the best thing about the EBM workshop?

Q8. What was the worst thing about the EBM workshop?

Q9. Please provide any additional comments here.

Fig. 4 The questionnaires administered to pharmacy students. a Pre-workshop questionnaire; b Post-workshop questionnaire
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following two questions: (1) “Is it possible to compare the
clinical efficacy of valsartan and candesartan using pack-
age inserts and interview forms?”; and (2) “How can up-
to-date evidence be obtained for questions arising or
changes occurring after the therapeutic guidelines have
been published?”

Evaluation of the EBM workshop using-questionnaires

To evaluate the effectiveness of the EBM workshop, we
created questionnaires to administer both before and
after participation. The pre-workshop questionnaire was
designed to confirm the students’ background know-
ledge of and readiness to read clinical literature. The
post-workshop questionnaire was almost as same as the
pre-workshop questionnaire, but was designed to assess
changes in student readiness. Both questionnaires asked
students to indicate on a 7-point Likert scale (1: strongly
disagree, 7: strongly agree) their level of agreement with
statements regarding clinical literature (Figs. 4a and b).

Pre-and post-workshop EBM test

Identical 15-question tests (Fig. 5) were administered to
the students before and after the workshop to assess
their baseline knowledge of EBM and to evaluate what
they had learned, respectively.

Evaluation of the EBM workshop in optional programs

An evaluation of the EBM workshop in terms of “Under-
standing”, “Satisfaction”, and “Necessity” was performed
by pharmacy students in several optional programs at
the end of pharmacy practice experiences. This evalu-
ation used a 5-point Likert scale (1: Not understandable
at all, Unsatisfying, Not necessary at all; 5: Completely
understandable, Very satisfying, Extremely necessary).

Statistics

The Wilcoxon signed-rank test was used to determine
the statistically significant differences between the pre-
and the post-workshop questionnaires, and the paired
Student’s t test was used to determine the statistically
significant differences between the pre- and post-tests. P
values less than 0.05 were considered to indicate statis-
tical significance.

Ethical approval

This study was approved by the Tohoku University
School of Medicine ethics committee (No0.2013-1-050).
The purpose of the study was explained to the pharmacy
students during orientation for pharmacy practice expe-
riences; participation in the questionnaire surveys was
considered to indicate provision of informed consent.

Drug Information pharmacy experience ~ EBM test

Q1. EBM means “evidence based medicine”.
True False

Q2. We are required to apply the principles of EBM when evaluating drug information.
True False

Q3. Randomized comparative studies are able to eliminate bias and minimize confounding
factors.

True False

Q4. Typical types of observational studies include case-control studies and cohort studies.
True False

Q5. A randomized comparative study in clinical trials is a type of interventional study.
True False

Q6. An advantage of cohort studies over other types of studies that the cohort study tends to
take less time and effort.

True False
Q7. Generally, a case-control study is called a prospective study.
True False
Q8. "Meta-analysis" describes when several independent studies are unified and evaluated
statistically.
True False
Q9. "End-point" describes the meaning of treatment.
True False
Q10. "Surrogate end-point" is a concise end-point, essential in clinical study.
True False

Q11. Relative risk is a ratio of the patient with specific disease compared to the population
exposed to a risk factor for that disease.

True False

Q12. Arelative risk of 1.0 is relatively high. Ie., the percentage of individuals
effected is high in risk factor-exposed group in comparison with risk
factor-non-exposed group.

True False

Q13. The smaller the Number Needed to Treat (NNT) is, the more effective the
treatment is.

True False

Q14. A meta-analysis was performed to evaluate the prophylactic effect of angiotensin
converting enzyme inhibitors (ACEIs) for cardiovascular death in patients with acute
myocardial infarction. The resulting odds ratio was 0.82 (95%CI 0.69-0.97) in

comparison with the placebo group. Circle correct two answers.

1. There is no significant difference between the two groups because the odds ratio
is close to 1.

2. ACEIs tend to decrease cardiovascular death because odds ratio is less than 1.

3. ACEIs do not decrease cardiovascular death significantly because a width of
95% confidential interval is 0.28.

4. The meta-analysis gives significant result because 95%CI does not exceed 1

Q15. Line up the following clinical trials in order, from the highest level of evidence to
the lowest level of evidence. Circle the correct order below.

A. cohort study

B. randomized comparative study

C. meta-analysis of randomized comparative studies

D.

case-control study

1. A>C>B>D
2. B>C>D>A
3. B>A>D>C
4. C>A>B>D
5. C>B>A>D
6. D>C>B>A

Fig. 5 Pre- and post-workshop EBM test
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Results

A total of 37 pharmacy students participated in the EBM
workshop, and 5 to 6 students per activity attended the
small group discussions. The EBM workshop was held
eight times between May 2013 and November 2013. Of 37
pharmacy students, 17 students participated in the EBM
workshop in the first term of the long-term pharmacy
practice experience and 20 students in the second term.

Partial results of the pre-workshop questionnaire, as
well as a comparison of student responses between the
pre- and post-workshop questionnaires, are shown in
Table 1. We found that 57 % of the pharmacy students
had previously read clinical literature, but 81 % had not
learned how to read critically.

The results of the EBM workshop evaluations by phar-
macy students are shown in Fig. 6. Regarding “Under-
standing”, 10 students considered the EBM workshop to
be mostly understandable, and 17 students considered it
to be completely understandable. Regarding “Satisfaction”,
5 students considered the workshop to be satisfying, and
22 students considered it to be very satisfying. Regarding
“Necessity”, 2 students considered the workshop to be
somewhat necessary, and 25 considered it to be extremely
necessary.

Discussion

Although over 50 % of the pharmacy students had pre-
viously read clinical literature, a majority of the stu-
dents had not learned how to read such literature
critically, suggesting that most pharmacy students do
not read clinical literature correctly. Therefore, the
EBM workshop is one of the best opportunities to gain
awareness of this inability, which suggests that new
information from clinical literature would be applied to
pharmacy practice when these students become phar-
macists in the future. Based on the pre-workshop ques-
tionnaire, it was clear that most pharmacy students
believe that pharmacists should read clinical literature
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regularly. Furthermore, student awareness of this point
was significantly increased on the post-workshop ques-
tionnaire, which suggests the effectiveness of the EBM
workshop. Therefore, it is expected that pharmacy stu-
dents who participate in EBM workshop, such as those
described in the present study, will read clinical litera-
ture critically and correctly and apply new information
to pharmacy practice in the future.

In addition, although scores regarding student confi-
dence in their ability to read clinical literature were low,
they significantly increased from 1.81 + 0.15 before the
workshop to 3.92 +0.18 after the workshop; however,
the post-workshop scores remained under 4, indicating
an ongoing low level of student confidence. In addition,
although scores regarding discussions with physicians
and nurses were low, they significantly increased from
2.49 +0.22 before to 3.86+0.21 after the workshop;
however, similar to results for student confidence, these
scores also remained low (under 4). These results suggest
that our EBM workshop needs to be revised in order to
significantly increase these scores. For example, one possi-
bility would be to repeat EBM workshop twice or 3 times
in pharmacy practice experiences. Repeated training in
regard to clinical decision making based on clinical litera-
ture could also be of benefit.

Scores on the EBM pre-test were high (Table 1), indi-
cating that Japanese pharmacy students already under-
stood the concept of EBM. Scores on the EBM post-test
were slightly higher, but significant, after the EBM work-
shop, suggesting that it was useful to summarize phar-
macy students’ knowledge regarding EBM.

A majority of the pharmacy students considered the
EBM workshop to be understandable, satisfying, and ne-
cessary (Fig. 6). In particular, “necessity” was the aspect
most highly evaluated by the pharmacy students, suggest-
ing that they were aware that reading clinical literature is
necessary for pharmacists. In other words, if the revised
MCC includes teaching how to read clinical literature crit-
ically, future students will understand the necessity of and

Table 1 Results of the pre- and post-workshop questionnaires on EBM (n = 37).

Questions Yes (%) No (%) Pre- Post- p value
Q1. Have you ever read English or Japanese clinical literature? 21 (57 %) 16 (43 %)

Q2. Have you ever learned how to critically read clinical literature? 7 (19 %) 30 (81 %)

Q3. How did you learn to critically read clinical literature? University lecture: 6

Laboratory seminar: 1
Q4. Do you think that pharmacists should read clinical literature regularly? 570+£0.17 651+£013 <0.0001
Q5. Are you confident in your ability to read clinical literature? 181+0.15 392+0.18 <0.0001
Q6. If you were a hospital pharmacist, could you discuss treatment with 249+£022 386+021 <0.0001
nurses and physicians based on the results of clinical literature?
EBM test (15 questions) 114+029 126+022 <0.0001

EBM: Evidence-based medicine. Data are expressed as mean + standard error (SE).
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Fig. 6 Student’s self-evaluations of the EBM workshop (n=27) (1: Not
understandable at all, Unsatisfying, Not necessary at all; 2: Difficult to
understand, Somewhat unsatisfying, Somewhat unnecessary; 3: Neutral;
4: Mostly understandable, Satisfying, Somewhat necessary; 5: Completely
understandable, Very satisfying, Extremely necessary)

appropriate methods for reading clinical literature cor-
rectly. Moreover, as these students begin their careers as
pharmacists, the quality of health care can be expected to
improve.

This study did have some limitations. First, as phar-
macy students only had two required readings, compre-
hensive EBM items were not included in the EBM
workshop. For example, relative risk and hazard ratios
were used in the literature, so the preceptor had to pro-
vide descriptions of these ratios. Furthermore, although
interpreting mean differences is also important for EBM,
this was not covered in the workshop. Secondly, we did
not evaluate how effective the KJ method is in the EBM
workshop. Positive results might be due to the lecture
by the preceptor or effectiveness of the KJ method or
both. We will need to evaluate which domain is more
effective in the next study. Finally, as the EBM workshop
was conducted during one day, and the post-workshop
questionnaire was administered immediately after its
conclusion, the long-term effects of the workshop are
unclear. A follow-up study might be necessary to deter-
mine any long-term effects.

Conclusions

The results of this study suggest that our EBM work-
shop significantly enhanced student awareness of the
importance of reading the clinical literature regularly.
Therefore, reading up-to-date clinical literature prior to
graduation is an important part of education for phar-
macy students in Japan. It is therefore expected that
pharmacy students who participated in our EBM work-
shop will contribute to improvements in the quality of
the pharmacy profession in the future.

Competing interests
The authors declare that they have no competing interests.

Page 7 of 7

Authors’ contributions

NN created and was in charge of carrying out the EBM workshop. YM and
HS arranged the EBM workshop involving pharmacy practice experience at
Tohoku University Hospital. YM also helped create the EBM workshop and
write the first draft of the manuscript. MY arranged the EBM workshop for
pharmacy students. NM also assisted in writing the first draft of the
manuscript. All authors read and approved the final manuscript.

Author details

'Department of Pharmaceutical Sciences, Tohoku University Hospital, Sendai,
Miyagi, Japan. “Graduate School of Pharmaceutical Sciences, Tohoku
University, Sendai, Miyagi, Japan.

Received: 6 June 2015 Accepted: 13 August 2015
Published online: 25 August 2015

References

1. The Pharmaceutical Society of Japan; http://www.pharm.or.jp/eng/
curriculum.html. Accessed 22 May 2014.

2. Wang F, Troutman WG, Seo T, Peak A, Rosenberg JM. Drug information
education in doctor of pharmacy programs. Am J Pharm Educ. 2006;70:51.

3. Timpe EM, Motl SE, Eichner SF. Weekly active-learning activities in a drug
information and literature evaluation course. Am J Pharm Educ. 2006;70:52.

4. Kleinpell RM. Rediscovering the value of the journal club. Am J Crit Care.
2002;11:412-4.

5. Kirchhoff KT, Beck SL. Using the journal club as a component of the
research utilization process. Heart Lung. 1995;24:246-50.

6. Bookstaver PB, Rudisill CN, Bickley AR, et al. An evidence-based medicine
elective course to improve student performance in advanced pharmacy
practice experiences. Am J Pharm Educ. 2011;75:9.

7. Scupin R, The KJ. Method: A Technique for Analyzing Data Drived from
Japanese Ethnology. Hum Org. 1997,56:233-7.

8. Cohn JN, Tognoni G. A randomized trial of the angiotensin-receptor blocker
valsartan in chronic heart failure. N Engl J Med. 2001;345:1667-75.

9. McMurray JJ, Ostergren J, Swedberg K, et al. Effects of candesartan in patients
with chronic heart failure and reduced left-ventricular systolic function taking
angiotensin-converting-enzyme inhibitors: the CHARM-Added trial. Lancet.
2003;362:767-71.

10.  The Japanese Circulation Society; http://www. j-circ.orjp/guideline/pdf/
JCS2010_matsuzaki_h.pdf. Accessed 22 May 2014.

Submit your next manuscript to BioMed Central
and take full advantage of:

¢ Convenient online submission

¢ Thorough peer review

* No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

* Research which is freely available for redistribution

Submit your manuscript at
www.biomedcentral.com/submit

( BiolVied Central



http://www.pharm.or.jp/eng/curriculum.html
http://www.pharm.or.jp/eng/curriculum.html
http://www.j-circ.or.jp/guideline/pdf/JCS2010_matsuzaki_h.pdf
http://www.j-circ.or.jp/guideline/pdf/JCS2010_matsuzaki_h.pdf

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Orientation
	Role-play scenario
	Required and suggested readings
	EBM workshop
	Evaluation of the EBM workshop using-questionnaires
	Pre-and post-workshop EBM test
	Evaluation of the EBM workshop in optional programs
	Statistics
	Ethical approval

	Results
	Discussion
	Conclusions
	Competing interests
	Authors’ contributions
	Author details
	References



