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Abstract

Introduction: This study focuses on developing and vali-
dating an e-learning educational program for nurturing in-
flammatory bowel disease (IBD) nursing specialists. Methods:
The program was developed using the attention, relevance,
confidence, and satisfaction models within the instructional
design framework. The program validation encompassed four
steps: (1) nurses took a basic IBD knowledge test (pretest), (2)
participants scoring <80% were encouraged to undergo web-
based training, (3) a follow-up test (posttest) gauged post-
training improvement, and (4) participant satisfaction with
e-learning was assessed. Results: The analysis included 63
participants. The average score in the pretest was 81.3%, 40
participants exceeded the pretest passing score, which is 80%
(average: 88.3%), and 23 participants failed (average: 69.1%).
Of those who failed, 19 participants showed improvement
after undergoing web-based training, with their posttest
scores exceeding the passing threshold (average: 97.4%). The
comparison results between the passing and failing groups

revealed no correlation between the baseline characteristics of
the participants. The participants were highly satisfied with the
e-learning program. Conclusion: The program was effective as
an educational program for acquiring basic knowledge to
foster IBD nursing professionals. The learning design was
adapted to the participants’ lifestyles and tailored to the
readiness of the nurse, ensuring a satisfactory e-learning user

experience for the nurses. © 2024 The Author(s).
Published by S. Karger AG, Basel

Introduction

Inflammatory bowel disease (IBD), encompassing
chronic inflammatory conditions of the intestinal tract
characterized by repeated remissions and relapses,
comprises two primary disorders: ulcerative colitis and
Crohn’s disease [1]. In Japan, the patient count for ul-
cerative colitis and Crohn’s disease was expected to ex-
ceed 220,000 and 70,000, respectively, in 2014, with a
continuous rise in patient numbers observed since the
1990s [2]. Treatment options encompass a combination
of medical and surgical therapy, diet and nutritional
therapy, and various other treatments [3].
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Recently, the focus of IBD treatment has shifted to-
ward achieving endoscopic remission [4]. Consequently,
even among patients experiencing clinical remission,
endoscopic examinations may unveil mucosal inflam-
mation. This underscores the need for nurses to provide
comprehensive support to patients with IBD by evalu-
ating disease activity through individualized patient care,
which includes inflammation assessment using objective
measures [5].

IBD is often characterized by symptoms including
abdominal pain, diarrhea, and bloody stool and persists
chronically with repeated flare-ups and remissions. This
trajectory can lead to long-term restrictions on daily
activities while triggering concern about psychosocial
effects extending beyond the disease’s physical dimension
[6]. Studies have highlighted the substantial demand for
nurses to facilitate self-care, which contributes to indi-
viduals’ self-actualization across employment, lifestyle,
and life events [7, 8]. Harnessing the self-care abilities of
patients with IBD can result in improved QOL [9].

Because patients with IBD must select one treatment
option that suits their lifestyle and maintain a
treatment — work balance while achieving developmental
goals, nurses must proficiently assess disease activity and
provide suitable self-care guidance. In the practice of
nursing care, nurses must possess the fundamental
knowledge encompassing pathophysiology, diagnosis,
examination, and treatment while demonstrating the
ability to holistically assess patients’ living conditions and
needs. Owing to the evolving epidemiological landscape,
the need to train IBD specialist nurses is both urgent and
poised to gain heightened importance in the future.

Although IBD treatment options and changing treat-
ment goals have diversified, there is no program in Japan
to train IBD nursing specialists. IBD nursing care
guidelines play a role in multidisciplinary management
[10], particularly in providing clinical support and treat-
ment education [11]. Previous reports have shown that
IBD nursing practices can improve patient outcomes
[12-15]. Based on the IBD nursing care index [16], IBD
nurses are required to improve their competence from a
clinical perspective. Therefore, patient interventions by
IBD nurses are an individual practice that can improve
patient outcomes in multidisciplinary management, and a
certain level of quality assurance is necessary. However,
practices adopted by foreign nurses, such as nurse-led
telephone calls and medication reconciliation, are chal-
lenging to apply in Japan. Thus, there is a difference be-
tween Japanese and foreign nursing practices. This di-
vergence curtails the seamless adaptation of foreign
findings into domestic educational initiatives. Although
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educational seminars for clinical nurses have been held
in Japan, the availability of these seminars to the general
public is limited due to constraints related to dates and
locations, highlighting the need for developing educa-
tional programs to foster IBD nursing professionals in
this country.

Recently, the demand for online training using in-
formation communication technology has surged due to
COVID-19-triggered activity restrictions. Utilizing in-
formation communication technology-based training will
likely be effective in preparing nurses to provide pro-
fessional assistance to patients with IBD, thereby im-
proving their outcomes. The attention, relevance, con-
fidence, and satisfaction (ARCS) model within the in-
structional design (ID) framework is useful in designing
training programs for clinical nurse education [17].
Training design based on the ID and ARCS models are
suitable for continuing nursing education [18]. Therefore,
an educational program that follows the ARCS model
within the ID framework, offering training sessions to
nurses involved in clinical IBD nursing, can effectively
foster IBD nursing professionals. Therefore, an e-learning
training program for acquiring basic knowledge in IBD
nursing was developed and validated as part of a project
to foster IBD nursing professionals. This study aimed to
validate the efficacy of an e-learning (1) educational
program for acquiring basic knowledge on IBD nursing
practice.

Materials and Methods

Study Design

This study adopted a prospective quantitative survey approach
through a self-administered, anonymous online questionnaire.
This educational program incorporates ID, a methodology con-
cerning a systematic approach to enhancing the effectiveness,
efficiency, and attractiveness of education [19]. ID clarifies the
“current status of learners,” which is the entry point, and sets the
“learning objectives,” which is the exit point, so that training can be
designed to meet learner needs. Therefore, considering the various
growth stages nurses undergo, from new to mid-level and skilled
nurses [20], the entry point was “having basic knowledge of IBD as
the required qualities for new IBD nurses.” The exit point was “to
develop IBD nursing professionals who focus on assessing IBD
activity from a nursing practice perspective and support self-care.”
Therefore, e-learning (1) was used as an educational program to
acquire basic knowledge of IBD as an entry point to the program.
The program was designed to assess participants’ readiness for
further professional development, and in cases where deficiencies
existed, the participants underwent web-based training. The exit
point was designed so that the goal could be achieved through
e-learning (2) and in-person training. Figure 1 presents the ed-
ucational program framework.

Mizuno/Fujimoto/Furukawa/Katashima/
Yamamoto/Sakagami/Nunotani/Seto


https://doi.org/10.1159/000539005

Training participation

E-learning®
Basic knowledge training

E-learning®
Training to understand the
theory

In-person training
training to use theory

Less than 80% | 2 80% or more

Application
]

Access to e-learning site

|

Pretest

Web-based training
basic knowledge about IBD

Post-test

\— @Support using di

XIf less than 80%, the web-
based training will be retaken

On-demand video training
activity
@Support using self-care agency

nent

In-person training
(discussion and case studies)
@Support using di activity
@Support using self-care agency

nent

Fig. 1. Framework for IBD nursing professional development educational programs.

This training design employed the ARCS model. This model
creates strategies to stimulate and maintain learners’ motivation in
four areas: ARCS [21]. The proposed program focuses on the
subject matter pertinent to nurses engaged in clinical care for
patients with IBD, addressing potential queries. Our approach
aims to facilitate incremental learning for the participants, pro-
gressing from foundational concepts to practical applications. This
method empowers the subject to accomplish each task system-
atically, building confidence along the way. Additionally, the
program was structured to make the training content directly
applicable to everyday nursing scenarios. This approach aims to
enable participants to establish a link between their clinical
practice and the acquired knowledge, ultimately leading to a sense
of satisfaction.

Development of Teaching Materials

During e-learning (1) development, we reviewed previous re-
search and discussions with IBD specialists, IBD nurse practi-
tioners, and IBD nurse researchers, and found the following topics
to be relevant to the clinical practice of nurses: “Structure and
Function of the Digestive Organs,” “Characteristics of IBD, UC,
and CD,” “Examination of IBD,” “Treatment of IBD,” and “Diet
and Nutrition Therapy.” To confirm the acquisition of basic
knowledge, a test reflecting the contents of these five chapters and
web-based materials was created. The test comprised four option-
based questions for single best answer selection, with a question
pool consisting of 40 questions. Participants who scored below the
standard were required to undergo web-based training and retest
to ensure that all learners had acquired basic knowledge before
proceeding to the next stage, e-learning (2). We defined these tests
and web materials as e-learning (1).

E-Learning Educational Program for
Acquiring Basic IBD Knowledge

E-Learning System

Modular object-oriented dynamic learning environment
(Moodle: Version 4.0.1), a learning management system, was used
for e-learning owing to its cost-effectiveness, ease of custom-
ization, and security. In this Moodle, we embedded our established
tests and web materials to ensure that learners can receive
e-learning (1). E-learning (1) is designed to incorporate only
knowledge so that learners can take the test at any time and
complete the course using a computer or cell phone. The pretest
comprises 20 random questions per chapter from a question pool
of 40. A score >80% is required to complete e-learning (1); learners
who score >80% can still learn through web-based materials.
Learners scoring <80% must learn through the web-based ma-
terials and undergo a confirmation test. For course completion, a
score >80% is required in all chapters. To address challenges
related to the online system and potential confusion in its oper-
ation, an instruction manual was prepared in advance and dis-
tributed to the participants. Furthermore, the learners could ask
questions at any time via e-mail about Moodle operation and
training content.

The e-learning courses (1) and (2) were open to the public from
early July until the day before the in-person training on August 21,
2022. These e-learning courses were open to all participants re-
gardless of their consent to participate in the study.

Participants

Nurses involved in supporting patients with IBD at facilities
treating these patients in Japan were invited to participate. Par-
ticipants were recruited from facilities where physicians registered
as IBD specialists were listed on the website of the Crohn’s and
Colitis Foundation of Japan [22]. According to these lists [22], 186
facilities in Japan provide IBD treatment. Assuming that there are
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3-4 nurses at these facilities providing care to patients with IBD,
there are 550-650 nurses in Japan. Based on these numbers, we
targeted ~60 people or 10% of the target population. The selection
criteria for the subjects were nurses currently providing nursing
care to patients with IBD. Years of experience in IBD nursing,
years of nursing experience, work status, and employment status
were not considered.

Measures

Participant Background

Upon applying for training through the website, participants
were required to provide their consent for participation in the
research. Those who agreed to the study were asked to enter their
demographics (sex, workplace, age, years of nursing experience,
and years of IBD nursing experience) and were able to take a
pretest at any time.

Percentage of Correct Answers in the Test

The percentage of correct answers (0-100%) in the pretest was
automatically collected by Moodle, and those who passed the
pretest with a score >80% were asked to complete an e-learning
satisfaction survey. Participants who did not achieve a score of 80%
in the pretest were randomly assigned questions from the same
question pool used for the pretest for each of the following
chapters - “Structure and Function of the Digestive Organs,”
“Characteristics of IBD, UC, and CD,” “Examination of IBD,”
“Treatment of IBD,” and “Diet and Nutrition Therapy” - in
Chapters 1 through 5 of the web-based training.

Scoring Change Ratio

We defined “first post test score” as the first test score per-
centage after receiving training through web-based materials as the
primary measure of the effectiveness of web-based materials and
the posttest. Furthermore, we collected the scores of the second
and subsequent tests training through web-based materials as the
“last post test score” because the score may be <80% after the
retest.

E-Learning Satisfaction

The survey items on satisfaction with e-learning were devel-
oped following previous studies [23]. The survey items were re-
lated to the operation and appearance of e-learning, the content
and difficulty of the test, the online session, and e-learning. For
those who took the web-based training with <80% in the pretest,
we added the items “Training amount,” “Training difficulty,” and
“Taking the test again after attending the training” to the above
items. All items were rated on a six-point scale ranging from very
good (6 points) to very bad (1 point).

Statistical Analysis

The baseline characteristics were summarized by descriptive
statistics, and the scores of the passing and failing groups were
compared: the former comprised those who scored at least 80% on
the pretest, and the latter comprised those who scored below 80%.
The ¢ coefficients for the two groups and “workplace” were ob-
tained from Pearson’s x> test, while association between the two
groups with “years of nursing experience” and “years of IBD
nursing experience” explored by nominal logistic regression
analysis. The failing group was readministered the posttest after
undergoing web-based training, and the test was terminated upon
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Table 1. Demographic information of the study participants
(N = 63)

Sex, n (%)
Female 60 (95.2)
Male 3 (04.8)
Workplace, n (%)
Hospital ward 27 (42.9)
Outpatient clinic 34 (54.0)
Others 2 (3.2)
Mean age, years (SD) 395 106
Mean years of experience as a nurse (SD) 16.5 +09.3
Mean years of IBD nursing experience (SD) 6.2 +05.8

IBD, inflammatory bowel disease; SD, standard deviation.

achieving at least an 80% score. Descriptive statistics were used to
check changes at three points in time: pretest, first posttest, and
final posttest score rates. Statistical analysis software JMP®PRO
17.0.0 was used, and the significance level was set at p < 0.05.

Results

After mailing invitations for research requests to 264
facilities, 75 applied for training participation and 68 agreed
to participate in the study (agreement rate: 90.7%). Of the 68
respondents, 3 respondents who did not enter their de-
mographic information and 2 respondents who reported
zero years of IBD nursing experience were excluded from the
study population, leaving a total of 63 respondents for the
analysis. Table 1 shows the baseline characteristics.

Furthermore, 40 participants passed the pretest as they
achieved at least an 80% score, while 23 failed as they
scored below 80% (63.5% exceed rate). The overall mean
score was 81.3%, with the passing group having an av-
erage of 88.3% and the failing group having an average of
69.1%. Of the 34 participants working in the outpatient
clinic, 25 and 9 were in the passing and failing groups,
respectively. Of the 27 participants working in the wards,
14 and 13 were in the passing and failing groups, re-
spectively. The @ coefficient from Pearson’s X* test was
0.224 (p = 0.079), indicating no significant association.
Nominal logistic regression of the association between the
two groups and years of nursing experience revealed an
odds ratio of 1.017 and a 95% confidence interval of
0.963-1.077 (p = 0.531), and an odds ratio of 1.076 and
confidence interval of 0.974-1.224 for years of IBD
nursing experience (p = 0.157). A significant association
was not observed between the pretest and baseline
characteristics. Table 2 shows the details.
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Table 2. Comparison of the baseline
characteristics of the passing and
failing groups (N = 63)

Variable Passing  Failing Total p value
group group
Total score (SD) 88.3 6.4 69.1 +54 81.3 +11.0 <0.001
Years of experience as a nurse (SD) 17.1 9.3 156 9.8 16.5 +9.4 0.531
Years of IBD nursing experience (SD) 6.9 +6.7 49 +38 62 +59 0.157
Workplace, n
Hospital ward 14 13 27 0.079
Outpatient clinic 25 9 34

The Wilcoxon rank-sum test was used for mean scores, nominal logistic regression
analysis was used for years of experience as a nurse as well as IBD nursing experience,
and the Pearson ¥ test and @ coefficient were used for workplace. IBD, inflammatory
bowel disease; SD, standard deviation.

Table 3. Scoring change ratio

ltem Mean score
percentagexstandard
deviation
Percentage of pretest scores 69.1 +054
Score rate for the first posttest 86.8 +11.7
after receiving web training
Score rate for the final posttest 97.4 +03.8

after receiving web training

Of the 23 participants in the failing group, 19 underwent
web-based training from Chapters 1 to 5 and completed all
posttests, while 4 dropped out of the course. The average score
of the failing group was 69.1% at the time of the pretest but
improved to 86.8% after one attempt at the posttest, and 14 of
the 19 participants had an average score above 80% after taking
the first test. Six participants passed the posttest for all chapters
in one attempt, and 13 participants passed the posttest for each
chapter after multiple attempts. This test was designed such that
a minimum score of 80% must be obtained for each chapter to
meet the requirements of passing the test. Thus, participants
who scored below 80% for some chapters were noted, despite
achieving an overall score of >80% in the first posttest. Thus,
when the 19 participants scored above 80% on all chapter tests,
their scoring rate improved further, with an average score of
97.4% at the time of the final score. Table 3 shows the details.

Table 4 shows the percentage of correct responses for each
question and chapter in the pretest. The number of re-
spondents for each question varied due to the randomness of
the questions. Chapter 3 had a relatively high mean, whereas
Chapters 4 and 5 had relatively low percentages of correct
answers.

E-Learning Educational Program for
Acquiring Basic IBD Knowledge

Notably, 13 respondents did not respond to the
e-learning satisfaction survey and dropped out, including
9 who passed the pretest but did not respond to the
satisfaction survey, and 4 who did not respond to the post
test. Thus, 50 respondents finally responded to the sat-
isfaction survey on e-learning.

The satisfaction survey results are shown, with par-
ticipants categorized by those who passed or failed the
pretest. The average satisfaction scores of the group
passing the pretest were higher than those of the group
failing the pretest. Furthermore, the average scores of Q1
“Operation simplicity” and Q2 “Appearance of the screen”
indicated that the participants found the training system
easy to use and read. Furthermore, the mean scores for
each of Q3 “Test taken at the start of the training,” Q6 “To
be developed while looking at the correct answers and
explanations of the test,” Q7 “Testing amount,” and Q8
“Testing difficulty” indicated that the participants were
somewhat satisfied with the pretest. The questions for the
failing group, Q4 “Training amount,” Q5 “Training dif-
ficulty,” and Q9 “Taking the test again after attending the
training” indicate that the participants were somewhat
satisfied with the amount and difficulty of the web-based
material and retest. The average scores for Q10 “Taking the
course online,” and Q11 “Overall training” indicated that
the participants were extremely satisfied with the training.
Table 5 shows further details.

Discussion

The educational program developed in this study was
effective, as ~60% of the participants passed the pretest,
with those who failed the pretest improving their score
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Table 4. Percentage of correct answers in pretest

Chapter Question Percentage of correct n
answers (%)

Chapter 1 1-a Which is the correct organ/tissue located in the small  97.0 34
Structure and Function of the intestine?
Digestive Organs 1-b Which is true for the organs and tissues located in the 90.2 41
large intestine?
1-c Which is true about the structure of the digestive tract? 68.8 32
1-d Which is true about the function of the digestive tract? 55.8 43
Average response rate for Chapter 1 78.0
Chapter 2 2-a Which is incorrect about IBD? 89.5 38
Characteristics of IBD, UC, and CD 2-b Which is incorrect about IBD? 88.2 34
2-c Which is true about IBD? 97.4 39
2-d Which is true about IBD? 974 39
2-e Which is correct about the characteristics of Crohn’s 91.9 37
disease?
2-f Which is correct about the intestinal complications of 87.1 31
Crohn’s disease?
2-g Which is correct about endoscopic findings of Crohn’s  81.1 37
disease?
2-h Which is correct about the characteristics of ulcerative  73.3 45
colitis?
2-i Which is correct about the intestinal complications of 54.1 37
ulcerative colitis?
2-j Which is correct about the endoscopic findings of 395 38
ulcerative colitis?
Average response rate for Chapter 2 80.0
Chapter 3 3-a Which test is necessary for the diagnosis of Crohn'’s 97.6 41
Examination of IBD disease?
3-b Which test is incorrect for the diagnosis of Crohn’s 97.1 34
disease?
3-c Which test is necessary for the diagnosis of ulcerative  96.4 28
colitis?
3-d Which is an incorrect test for the diagnosis of ulcerative 95.7 47
colitis?
3-e Which is the correct laboratory test to evaluate the 91.7 36
inflammatory status of Crohn’s disease?
3-f Which test is incorrect for monitoring the disease status of 85.7 35
Crohn’s disease?
3-g Which is the correct laboratory test to evaluate the 86.1 43
inflammatory status of ulcerative colitis?
3-h Which test is incorrect for monitoring the disease status of 88.9 35
ulcerative colitis?
Average response rate for Chapter 3 924
Chapter 4 4-a Which is correct regarding medical therapy for Crohn’s  90.9 33
Treatment of IBD disease?
4-b Which is incorrect regarding medical therapy for Crohn’s 91.5 47
disease?
4-c Which is correct regarding drugs used in the 75.0 36
pharmacological treatment of Crohn'’s disease?
4-d Which is correct regarding medical therapy for ulcerative 80.6 36
colitis?
4-e Which is incorrect regarding medical therapy for ulcerative 46.9 32
colitis?
4-f Which drug is correct for use in the pharmacological 76.9 39

treatment of ulcerative colitis?
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Table 4 (continued)

Chapter Question Percentage of correct n
answers (%)

4-g Which is correct regarding the surgical treatment of 78.1 41
Crohn’s disease?
4-h Which is correct regarding postoperative complications of 62.2 37
Crohn’s disease?
4-i Which is correct regarding surgical treatment of ulcerative 63.6 33
colitis?
4-j Which is correct regarding postoperative complications of 74.4 38
ulcerative colitis?
Average response rate for Chapter 4 74.0

Chapter 5 5-a Which is correct regarding nutritional therapy for Crohn’s 91.7 36

Diet and Nutrition Therapy disease?
5-b Which is incorrect about nutritional therapy for Crohn's 87.2 39
disease?
5-c Which is correct about nutritional therapy for ulcerative 16.7 36
colitis?
5-d Which is incorrect regarding nutritional therapy for 51.3 39
ulcerative colitis?
5-e Which is incorrect regarding the application of nutritional 91.9 37
therapy for Crohn’s disease?
5-f Which is correct about enteral nutritional therapy for 85.7 42
Crohn’s disease?
5-g Which is correct about transvenous nutritional therapy for 66.7 36
Crohn’s disease?
5-h Which is correct about dietary and nutritional therapy for 100.0 35
Crohn’s disease?
Average response rate for Chapter 5 73.9

The question is in the form of a right/wrong question in which one of four options should be selected. For reasons of space
limitation, the choices are omitted. The questions were randomly set up so that there would be 20 questions in total, with random
questions from each chapter. This will ensure that there is variation in the number of respondents to each question. IBD, in-
flammatory bowel disease; CD, Crohn's disease; UC, ulcerative colitis.

Table 5. E-learning satisfaction survey

No. Question Passing group Failing group

mean+zSD max-min n  meanzSD max-min n

1 Operation simplicity 469+1.03 6-3 32 433+0.84 6-3 18
2 Appearance of the screen 4.88+0.94 6-3 32 3.89+0.76 5-2 18
3 Test taken at the start of the training 4.81+0.83 6-3 31 4.41+0.80 6-3 17
4 Training amount® 4.39+0.92 6-2 17
5 Training difficulty? 4.29+0.99 6-2 16
6 To be developed while looking at the correct answers and 5.19+0.78 6-3 32 4.50+1.10 6-2 17
explanations of the test
7  Testing amount 4.90£0.89 6-3 32 411+£1.13 6-2 17
8  Testing difficulty 4.75£0.92 6-3 32 4.28+0.89 6-3 17
9  Taking the test again after attending the training? 459+0.87 6-4 16
10 Taking the course online 559+0.61 6-4 32 4.78+0.94 6-4 17
11 Overall training 5.16+0.86 6-4 31 4.70+£0.92 6-3 16
@Nos. 4, 5, and 9 are conducted only for those who failed the pretest. SD, standard deviation.
E-Learning Educational Program for Inflamm Intest Dis 2024;9:125-134 131
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rate upon undergoing web-based training. Furthermore,
the elevated satisfaction levels indicated by the
e-learning survey suggest that nurses are likely to
acquire a proficient user experience. Based on the ID
concept, this educational program has established
training objectives with clear entry and exit points,
which were derived from the needs of nurses involved
in IBD nursing. Therefore, the pretest and the web-
based course materials effectively prepared the par-
ticipants for entry into the course to prepare them to
become IBD nursing professionals. Additionally,
based on the ARCS model, the difficulty levels of the
pretest and the structure of the web materials were
created based on participant readiness, and Moodle
was employed to ensure a user-friendly and engaging
volume and structure aimed at preventing participant
disinterest.

It was difficult to assess whether workplace, years of
nursing experience, and years of IBD nursing experience
were related to pretest scores because there were no
significant differences between pretest pass/fail and
nurses’ baseline characteristics. The S-shaped curve is
known as a typical type of learning curve in the
knowledge acquisition of nurses in their specialized
fields. This means that a constant growth rate is observed
at the beginning of skill acquisition, but after some time,
the growth rate stagnates and then increases again [24].
As no significant difference was observed in the number
of years of experience between the passing and failing
groups, some participants were in a stagnant period
regarding knowledge acquisition. As professional au-
tonomy is necessary to overcome this stagnation [24],
autonomous learning content and learning experience,
rather than years of experience, are predicted as a factor
for classifying knowledge acquisition status. Therefore,
when evaluating nurse readiness for IBD nursing, as-
sessing the learning content of the individual is more
important than attributes that change over time, such as
years of experience.

Based on the pretest, we inferred the areas where the
participants were strong and weak. According to the
percentage of correct answers for each chapter, the
accuracy rate was relatively high for “Examination of
IBD” but relatively low for “Treatment of IBD” and
“Diet and Nutrition Therapy.” These trends suggest
that knowledge about procedures, such as testing, is
relatively easy to obtain, but knowledge about treat-
ment and diet is often lacking, depending on the fa-
cility’s characteristics and the nurses’ background.
Therefore, further study on treatment and diet/
nutritional therapy may increase the relevance of
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these issues to nurses’ clinical practice and enhance the
effectiveness of their education.

The test score for the failed group increased from
69.1% (pretest) to 86.8% (first posttest). This suggests
that undergoing web-based training and then taking
the posttest contributed to knowledge acquisition.
The average score rate on the final post test was 97.4%,
but as the score rate naturally improved when the
participants repeated the test until they finally
completed all chapters, determining whether the in-
creased final score rate truly contributed to knowledge
acquisition in training seemed difficult. As training to
acquire basic knowledge in IBD nursing, the process
of undergoing web-based training and then taking a
posttest once is expected for acquiring enough
knowledge without having to repeat the test until
completion.

Online seminars in an on-demand format were in
high demand. Although the participants were unlikely to
have much experience with e-learning, they rated
themselves as somewhat satisfied with the “operation
simplicity” and “appearance of the screen” in the sat-
isfaction survey. Despite the participants” unfamiliarity
with online training, the provision of comprehensive
explanatory materials facilitated the successful execution
of a highly satisfactory online training program.
Therefore, the participants’ high satisfaction with the
online course format and their overall contentment with
the course suggest a great demand for an online seminar
centered on IBD nursing. To enhance the efficacy of
e-learning, the utilization of educational materials with
varying levels of complexity [25] has been advocated.
This approach enables participants to engage in self-
directed learning at their own convenience [26, 27].
Therefore, the free time of the course, which suits the
participants’ lifestyles, and the pretest to prepare the
participants’ readiness were factors that increased sat-
isfaction levels.

Despite the findings, this study has some limitations.
The relatively small number of participants may pose
challenges in comparing identifying factors related to
passing/failing in the baseline/posttest. This educational
program is the first IBD nursing professional develop-
ment project in Japan and is expected to contribute to
improving the ability of nurses involved in IBD nursing.
Therefore, our findings are significant for nurses who
work with patients with IBD, regardless of whether
patients are inpatients or outpatients. Although previous
studies have described the assurance of quality of care by
meeting the recommended number of IBD nurses in an
organization [28], further empirical validation within
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this educational program is warranted, considering the
current situation where even small numbers of nurses
can significantly impact patient outcomes.

Conclusion

In this study, ~60% of the participants passed the
pretest, and for those who failed, the score improved after
undergoing web-based training. As a training program
aimed at acquiring basic knowledge in IBD nursing, the
process of taking the test after taking the web-based
training was effective for those who did not meet the
requirements initially. This online educational program
allows participants to take a preliminary test to determine
the need for training. Its high satisfaction levels con-
tribute to an assured positive user experience for nurses.

Acknowledgments

We would like to thank all the nurses who participated in the
training and responded to the questionnaire, and all the IBD
specialists who helped us prepare the training materials.

Statement of Ethics

This study protocol was reviewed and approved by the Medical
Ethics Review Committee of the institution to which the researcher
belongings (Approval No. 2022103) and was conducted following
the Declaration of Helsinki. Written informed consent to par-
ticipate was not directly obtained but inferred by completion of the
questionnaire/participation in the interview. Informed consent
was obtained through written explanations on the website. These

References

details highlighted the voluntary nature of participation, option for
refusal or withdrawal, possibility of attending training without
study participation, and assurance that nonparticipation would
carry no disadvantages.

Conflict of Interest Statement

The authors have no conflicts of interest to declare.

Funding Sources

This study was funded by the Pfizer Independent Medical
Education Grants “Development of an educational program using
instructional design for nursing experts of outpatient with in-
flammatory bowel disease (grant number: 54223157)” (September
2019-January 2024). The researcher conducted this research
project independently, and the company concerned was not in-
volved in its conduct, analysis, or reporting.

Author Contributions

Hikaru Mizuno, Yu Fujimoto, and Natsuko Seto initiated the
entire research process from conception to data collection.
Yoshiko Furukawa, Koji Yamamoto, Mayu Katashima, Kayoko
Sakagami, and Maya Nunotani contributed to the creation of
e-learning, educational programs, and training sessions, and the
data collection process.

Data Availability Statement

The data supporting the findings of this study are not publicly
available due to (e.g., privacy reasons) but are available from the
corresponding author (H.M.) upon reasonable request.

—_

Kobayashi T, Hibi T. I. Concept, defini-
tion and epidemiology of inflammatory
bowel diseases. J Jpn Soc Intern Med.
2009;98(1):5-11. https://doi.org/10.2169/
naika.98.5

Murakami Y, Nishiwaki Y, Oba MS, Asa-
kura K, Ohfuji S, Fukushima W, et al. Es-
timated prevalence of ulcerative colitis and
Crohn’s disease in Japan in 2014: an anal-
ysis of a nationwide survey. ] Gastroenterol.
2019;54(12):1070-7.  https://doi.org/10.
1007/s00535-019-01603-8

The Japanese Society of Gastroenterology.
Evidence-based clinical practice guidelines
for inflammatory bowel disease (IBD). 2nd
ed. Rev Tokyo: Nankodo. 2020.

Turner D, Ricciuto A, Lewis A, D’Amico F,
Dhaliwal J, Griffiths AM, et al. STRIDE-II:

E-Learning Educational Program for
Acquiring Basic IBD Knowledge

w

=)

an update on the selecting therapeutic tar-
gets in inflammatory bowel disease
(STRIDE) initiative of the International
Organization for the study of IBD
(IOIBD) - determining therapeutic goals for
treat-to-target strategies in IBD. Gastroen-
terology. 2021;160(5):1570-83. https://doi.
org/10.1053/j.gastro.2020.12.031

Mizuno H, Fujimoto Y, Sakagami K, Ya-
mamoto K, Nunotani M, Katasima M, et al.
Examination of disease activity evaluation
items in inflammatory bowel disease from the
viewpoint of nursing. Jpn Soc Chronic Illn
Cond Nurs. 2022;16(1):21-33. https://doi.
org/10.34523/jscicn.202216004

Keeton RL, Mikocka-Walus A, Andrews JM.
Concerns and worries in people living with
inflammatory bowel disease (IBD): a mixed

methods study. ] Psychosom Res. 2015;78(6):
573-8.  https://doi.org/10.1016/j.jpsychores.
2014.12.004

Yamamoto K, Nunotani M. Nursing as-
sessment perspectives necessary to support
self care among patients with Crohn’s
disease. J Jpn Intractable Illness Nurs Soc.
2022;27(3):62-73.

Kono T, Toyoshima Y. Self-regulation of
working ulcerative colitis patients. Jpn Soc
Chronic Illn Cond Nurs. 2021;15(1):23-9.
https://doi.org/10.34523/jscicn.15.1_1_23
Nagahori M, Imai T, Nakashoji M, Tairaka A,
Fernandez JL. A web-based survey on self-
management for patients with inflammatory
bowel disease in Japan. PLoS One. 2023;18(7):
€0287618. https://doi.org/10.1371/journal.pone.
0287618

Inflamm Intest Dis 2024;9:125-134 133

DOI: 10.1159/000539005


https://doi.org/10.2169/naika.98.5
https://doi.org/10.2169/naika.98.5
https://doi.org/10.1007/s00535-019-01603-8
https://doi.org/10.1007/s00535-019-01603-8
https://doi.org/10.1053/j.gastro.2020.12.031
https://doi.org/10.1053/j.gastro.2020.12.031
https://doi.org/10.34523/jscicn.202216004
https://doi.org/10.34523/jscicn.202216004
https://doi.org/10.1016/j.jpsychores.2014.12.004
https://doi.org/10.1016/j.jpsychores.2014.12.004
https://doi.org/10.34523/jscicn.15.1_1_23
https://doi.org/10.1371/journal.pone.0287618
https://doi.org/10.1371/journal.pone.0287618
https://doi.org/10.1159/000539005

10

11

12

13

14

15

Kemp K, Dibley L, Chauhan U, Greveson K,
Jaghult S, Ashton K, et al. Second N-ECCO
consensus statements on the European
nursing roles in caring for patients with
Crohn’s disease or ulcerative colitis. ] Crohns
Colitis. 2018;12(7):760-76. https://doi.org/
10.1093/ecco-jcc/jjy020

Rosso C, Aaron AA, Armandi A, Caviglia GP,
Vernero M, Saracco GM, et al. Inflammatory
bowel disease nurse-practical messages. Nurs
Rep. 2021;11(2):229-41. https://doi.org/10.
3390/nursrep11020023

Leach P, De Silva M, Mountifield R, Edwards
S, Chitti L, Fraser R]J, et al. The effect of an
inflammatory bowel disease nurse position
on service delivery. J Crohns Colitis. 2014;
8(5):370-4. https://doi.org/10.1016/j.crohns.
2013.09.018

Molander P, Jussila A, Toivonen T, Mikkeli P,
Alho A, Kolho KL. The impacts of an in-
flammatory bowel disease nurse specialist on
the quality of care and costs in Finland. Scand J
Gastroenterol. 2018;53(12):1463-8. https://
doi.org/10.1080/00365521.2018.1541477
Martinez-Vinson C, Le S, Blachier A, Lipari
M, Hugot JP, Viala J. Effects of introduc-
tion of an inflammatory bowel disease
nurse position on healthcare use. BM]J
Open. 2020;10(5):€036929. https://doi.org/
10.1136/bmjopen-2020-036929

Coenen S, Weyts E, Vermeire S, Ferrante M,
Noman M, Ballet V, et al. Effects of introduction
of an inflammatory bowel disease nurse position
on the quality of delivered care. Eur ] Gastro-
enterol Hepatol. 2017;29(6):646-50. https://doi.
org/10.1097/MEG.0000000000000839

16

17

18

19

20

21

22

Torrején A, Oltra L, Herndndez-Sampelayo P,
Marin L, Garcfa-Sanchez V, Casellas F, et al.
Development of quality standards in inflam-
matory bowel disease management and design
of an evaluation tool of nursing care. Rev Esp
Enferm Dig. 2013;105(5):262-71. https://doi.
0rg/10.4321/s1130-01082013000500004
Yamamoto K, Ooshige N, Sonoda Y, Fu-
kushima A, Himeno T, Takahashi K, et al.
Trial of disaster nursing training based on
ARCS model in area without disaster base
hospital. ] Jpn Red Cross Soc Nurs Sci. 2021;
21(1):74-80. https://doi.org/10.24754/jjrcsns.
21.1_74

Asano H, Nakatsuji S, Kukinaka C, Sasaki N,
Nomaguchi C. Evaluation of an ARCS
model-based perinatal genetic nursing Edu-
cation Program. J Jpn Soc Genet Nurs. 2021;
19(2):54-65.

Osaka Otani University support pro-
gram for contemporary educational
needs Website: using instructional de-
sign to improve classes [cited Aug
11 2023]. Available from: http://www3.
osaka-ohtani.ac.jp/gp/info/080301/suzuki.
pdf

Benner P, Park M. From novice to expert:
excellence and power in clinical nursing
practice. CA: Sddison-Wesley; 1984.

Keller JM. Development and use of the
ARCS model of instructional design. J Instr
Dev. 1987;10(3):2-10. https://doi.org/10.
1007/BF02905780

Crohn’s and Colitis Foundation of Japan. List
of specialists in Japan. [cited Jul 29 2023].
Available from: http://ccfj.jp/doctor_list/

134

Inflamm Intest Dis 2024;9:125-134

DOI: 10.1159/000539005

23

24

25

26

27

28

Ota Y. Development and operation of an
e-learning programme for nurses to facilitate
mother-infant bonding in the early post-
partum period. Jpn ] Matern Health. 2021;
62(1):168-78.

Tsuji C, Ogasawara C, Takeda C, Katayama
Y, Imura K, Nagayama H. The plateau
phenomena and factors related to the de-
velopment of nurses’practical abilities. J Jpn
Soc Nurs Res. 2007;30(5):31-8. https://doi.
org/10.15065/jjsnr.20070910003

Tsuji K, Komatsugawa H. Experimental
study of web-based education for knowl-
edge understanding in nursing process.
Trans Jpn Soc Inf Syst Educ. 2014;31(1):
99-104.

Yoshikawa C, Nakasima E, Suzaki S, Yama-
shita C, Kawaguchi K. Study of the utilization
of an e-learning system with a blended
learning approach for nursing skills educa-
tion. J Jpn Soc Nurs Res. 2012;35(5):105-15.
https://doi.org/10.15065/jjsnr.20120529011
TakahashiYoshizato AT, Moto N, Suzuki K.
Development and practice of online exercises
with multiple difficulty levels in physical
assessment training for novice nurse. J Jpn
Soc Inf Syst Education. 2015;32(2):186-91.
https://doi.org/10.14926/jsise.32.186
Hawthorne AB, Glatter J, Blackwell J,
Ainley R, Arnott I, Barrett KJ, et al. In-
flammatory bowel disease patient-reported
quality assessment should drive service
improvement: a national survey of UK IBD
units and patients. Aliment Pharmacol
Ther. 2022;56(4):625-45. https://doi.org/
10.1111/apt.17042

Mizuno/Fujimoto/Furukawa/Katashima/
Yamamoto/Sakagami/Nunotani/Seto


https://doi.org/10.1093/ecco-jcc/jjy020
https://doi.org/10.1093/ecco-jcc/jjy020
https://doi.org/10.3390/nursrep11020023
https://doi.org/10.3390/nursrep11020023
https://doi.org/10.1016/j.crohns.2013.09.018
https://doi.org/10.1016/j.crohns.2013.09.018
https://doi.org/10.1080/00365521.2018.1541477
https://doi.org/10.1080/00365521.2018.1541477
https://doi.org/10.1136/bmjopen-2020-036929
https://doi.org/10.1136/bmjopen-2020-036929
https://doi.org/10.1097/MEG.0000000000000839
https://doi.org/10.1097/MEG.0000000000000839
https://doi.org/10.4321/s1130-01082013000500004
https://doi.org/10.4321/s1130-01082013000500004
https://doi.org/10.24754/jjrcsns.21.1_74
https://doi.org/10.24754/jjrcsns.21.1_74
http://www3.osaka-ohtani.ac.jp/gp/info/080301/suzuki.pdf
http://www3.osaka-ohtani.ac.jp/gp/info/080301/suzuki.pdf
http://www3.osaka-ohtani.ac.jp/gp/info/080301/suzuki.pdf
https://doi.org/10.1007/BF02905780
https://doi.org/10.1007/BF02905780
http://ccfj.jp/doctor_list/
https://doi.org/10.15065/jjsnr.20070910003
https://doi.org/10.15065/jjsnr.20070910003
https://doi.org/10.15065/jjsnr.20120529011
https://doi.org/10.14926/jsise.32.186
https://doi.org/10.1111/apt.17042
https://doi.org/10.1111/apt.17042
https://doi.org/10.1159/000539005

	Development and Validation of an E-Learning Educational Program for Acquiring Basic Knowledge in Inflammatory Bowel Disease ...
	Introduction
	Materials and Methods
	Study Design
	Development of Teaching Materials
	E-Learning System
	Participants
	Measures
	Participant Background
	Percentage of Correct Answers in the Test
	Scoring Change Ratio
	E-Learning Satisfaction

	Statistical Analysis

	Results
	Discussion
	Conclusion
	Acknowledgments
	Statement of Ethics
	Conflict of Interest Statement
	Funding Sources
	Author Contributions
	Data Availability Statement
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


