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SUMMARY: 21 

This protocol describes the development process of a digital dyspepsia educational tool. 22 

Assessment of unmet needs and literature, content development, and building of the tool 23 

are presented. The methodology can be used as a guide for future development of digital 24 

educational tools.  25 

 26 

ABSTRACT: 27 

Digital educational tools have a well-established role in current healthcare. In particular, 28 

disorders that are managed non-pharmacologically benefit from this development, as it 29 

enables patient engagement in self-management. Dyspepsia is a condition thought to arise 30 

from gastric and duodenal perturbations, brain-gut axis disturbances, and dietary factors. 31 

Behavioral interventions are a major part of dyspepsia treatment, hence patient 32 

engagement and motivation through education is essential. Protocols that describe the 33 

development process of such educational tools are scarce. We provide a methodology 34 

describing development of a dyspepsia educational tool. Assessment of users’ needs is the 35 

first step, followed by a literature search. The content is developed based on the main 36 

themes and entered into a content management system, to build the program. Final 37 

adjustments are made after a pilot test of the tool. The presented protocol can be used as a 38 

guide for development of a digital dyspepsia educational tool or as a tool for similar 39 

situations.  40 

 41 

INTRODUCTION: 42 

Patient education is an important component of healthcare, enabling active engagement of 43 

patients in responsible management of their health1. To improve efficacy and appropriate 44 

use of healthcare resources, contemporary and disease-specific measures are needed to 45 

facilitate patient engagement.  46 

 47 
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Nowadays, digital tools increasingly replace paper versions of patient education, benefiting 48 

from their sustainability, effective distribution, and potential to visualize information. For 49 

chronic illnesses that lack curative treatment and biological substrate, education is essential 50 

for motivation of patients to engage in self-management2,3. Dyspepsia is a condition that 51 

often causes long-term complaints. Exact origin of symptoms remains unclear, although 52 

evidence indicates three main pathophysiological mechanisms, including 1) hypersensitivity 53 

to gastric distension, 2) impaired gastric accommodation, causing inadequate distension in 54 

reaction to a meal, and 3) delayed gastric emptying4. Additionally, duodenal perturbations, 55 

brain-gut disturbances, and dietary factors have been suggested to play a role5. Main 56 

symptoms comprise post-prandial fullness, epigastric pain, early satiety, and epigastric 57 

burning. Upper gastrointestinal (GI) endoscopy in dyspeptic patients reveals no cause of 58 

symptoms in over 70%; these cases are referred to as functional dyspepsia. Pharmacological 59 

treatment options for dyspepsia are limited, often inciting patients to resolve to 60 

complementary and alternative therapies6,7. Quality of life in dyspepsia patients is often 61 

reduced as dyspepsia is associated with concomitant issues, such as impaired sleep quality 62 

and loss of work productivity8. Dyspepsia management benefits from active patient 63 

engagement, as behavioral interventions are a main component of dyspepsia treatment9,10. 64 

These interventions require a significant effort from patients, which may be facilitated by 65 

personalized and interactive support.  66 

 67 

Correct management of dyspepsia is essential to improve healthcare outcomes and prevent 68 

overuse of medical resources. Upper gastrointestinal (GI) endoscopy for dyspepsia is a well-69 

known form of overuse as its diagnostic yield is limited11. Several methods have been 70 

proposed to reduce the number of upper GI endoscopies, mostly focused on physician 71 

education or drug-based symptom reduction12. Uncertainty about the cause of dyspepsia is 72 

often unsatisfactory for patients, and diagnostic tests may be performed in excess as a 73 

consequence. Consequently, education of patients about pathogenesis, treatment options, 74 

and conservative management would be an effective strategy to reduce the number of 75 

upper GI endoscopies.  76 

 77 

While digital tools potentially provide an excellent platform for patient education, several 78 

functionalities of a digital tool are required, in order to maximize patient adoption and 79 

subsequent patient engagement in disease management13. The expected success of digital 80 

education mainly depends on its development process and measures taken to optimize 81 

information transfer. However, development processes of digital educational tools are 82 

infrequently published, impairing reproduction, progression, and evaluation of the validity 83 

and safety1,14. 84 

 85 

There is need for a detailed description and evaluation of development of a patient-centered 86 

digital educational tool. We describe the development of our dyspepsia educational tool, to 87 

serve as a template for future educational tool development. 88 

 89 

PROTOCOL: 90 

All procedures described in this protocol were approved by the Radboud university medical 91 

center Institutional Review Board (file no. 2016-3074).  92 

 93 

1. Preliminary research  94 
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 95 

1.1. Focus groups to assess unmet needs in dyspepsia management 96 

 97 

1.1.1. Create a structure for a focus group with dyspeptic patients and with general 98 

practitioners.  99 

 100 

1.1.2. Conduct a focus group. Keep conducting additional focus groups until saturation of 101 

information is reached.  102 

 103 

NOTE: For this study two focus groups were conducted.  104 

 105 

1.1.2.1. Recruit participants from patient organization platforms and the gastroenterology 106 

outpatient clinic. 107 

 108 

1.1.2.2. Recruit general practitioners through local general practitioner networks.  109 

 110 

1.1.2.3. Provide all participants with a patient information form, explaining the concept and 111 

goal of the focus group. Do not present the questions of the focus group in the information 112 

form. 113 

 114 

1.1.2.4. Obtain written informed consent from all participants.  115 

 116 

NOTE: Informed consent was obtained from all participants in this study. 117 

 118 

1.1.2.5. Conduct the focus groups with two researchers. Appoint a moderator and an 119 

observer. As a moderator, emphasize that there are no wrong answers, ensure all 120 

participants have the opportunity to express their views, and monitor the time. As an 121 

observer, observe and take notes of the group dynamics and body language of participants. 122 

 123 

1.1.2.6. Start the recording of the session using a voice recorder.  124 

 125 

1.1.2.7. Present each question to the group and encourage discussion about varying views. 126 

Ask the following questions; ‘Could you describe the symptoms you feel?’, ‘How do the 127 

symptoms influence your day-to-day life?’, ‘What measures have you taken yourself to 128 

relieve your symptoms?’, ‘Where did you get most information about your disease?’, and 129 

‘Which elements lacked in the management of your disease?’. 130 

 131 

1.1.2.8. Transcribe the voice recording. Process the focus groups and interviews using the 132 

qualitative data analysis software (e.g., ATLAS.ti version 8.3.16).  133 

 134 

1.1.2.9. Highlight and connect topics and views that overlap. Use the observer notes for 135 

interpretation of discussion and opposite views of participants.  136 

 137 

1.1.2.10. Extract the main themes resulting from the focus group to form the structure of the 138 

tool.  139 

 140 

1.2. Existing scientific evidence  141 
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 142 

1.2.1. Based on the main outlines that resulted from assessment of needs, make an overview 143 

of the topics that should be supported by literature. Examples are pathophysiology of 144 

dyspepsia, dietary interventions, pharmacological treatment, and (the value of) diagnostics.  145 

 146 

1.2.2. Use the online databases Medline and EMBASE to search for recent literature. To build 147 

a search, MeSH terms (Medline) or Emtree terms (EMBASE) should be combined with free 148 

text words.  149 

 150 

1.2.3. Select the most relevant articles to use as scientific background in the tool.  151 

 152 

1.2.4. Find local and national guidelines related to dyspepsia management. Make a selection 153 

of recommendations most relevant to the target audience.  154 

 155 

1.2.5. Summarize existing national patient information on dyspepsia. Use approved primary 156 

and secondary care information, as well as government supported web-based information.  157 

 158 

2. Content development 159 

 160 

2.1. Software development partner  161 

 162 

2.1.1. Select a partner for software production to involve in the development. Make a 163 

selection based on available products, such as 3D visualization, video recording, user friendly 164 

content management system, and possibilities to do adjustments after pilot test. 165 

 166 

NOTE: For this study, Medify Media B.V. was contracted for software development.  167 

 168 

2.2. Organization of data 169 

 170 

2.2.1. Combine all collected data in one file and merge related topics. Create a clear 171 

overview of all items that should be addressed in the tool.  172 

 173 

2.2.2. Categorize the information into manageable chapters.  174 

 175 

2.2.3. Organize the items into a logical flow that will be maintained in the tool, for example 176 

by drawing up a flowchart illustrating the flow and content of each chapter and 177 

interconnection between chapters. 178 

 179 

2.2.4. Organize the chapters in a nonlinear structure, allowing completion of chapters in 180 

random order.  181 

 182 

2.3. Process session 183 

 184 

2.3.1. Organize a process session with all stakeholders, including involved researchers, 185 

doctors, software developers, and visual designers.  186 

 187 
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2.3.2. Within the process session, identify all elements that can be visualized through real-188 

life videos or animation or should appear as text.  189 

 190 

2.4. Creation of content 191 

 192 

2.4.1. Start every chapter with an overview of the chapter, introduce important items and 193 

terms.  194 

 195 

2.4.2. At the end of every chapter, give a chapter summary. Refrain from giving redundant 196 

information that may distract attention.  197 

 198 

2.4.3. Highlight essential information using bullet points and/or bold text.  199 

 200 

2.4.4. Use plain language writing when writing texts. 201 

 202 

2.4.4.1. Clearly consider the target audience and write from that perspective.  203 

 204 

2.4.4.2. Maintain a 7th to 8th grade reading level.  205 

 206 

2.4.4.3. Use active rather than passive sentences, writing in a conversational style, including 207 

the frequent use of questions and personal pronouns (e.g., ‘do you regularly feel full after a 208 

normal sized meal? Try to avoid fatty foods.’, rather than ‘if a full feeling after a normal sized 209 

meal is regularly encountered, avoiding fatty foods may be tried.’). 210 

  211 

2.4.4.4. Limit the amount of text per paragraph to a maximum of 10 sentences.  212 

 213 

2.4.5. For the videos: 214 

 215 

2.4.5.1. Make a list of people needed for the real-life videos (e.g., patients, doctors, 216 

dieticians). 217 

 218 

2.4.5.2. Write detailed scripts and log files for all videos.  219 

 220 

2.4.5.3. Select an entourage for shooting of the videos, appropriate to the subject of the 221 

video, and with reduced noise level.  222 

 223 

2.4.6. For 3D visualization of elements of the content:  224 

 225 

2.4.6.1. Use visual references for each step of the desired 3D animation. 226 

 227 

2.4.6.2. Split animations into clips of 8−12 s. Before and after a clip, provide text blocks with 228 

information about the clip.  229 

 230 

3. Building the digital educational tool 231 

 232 

3.1. Add all the content to a content management system to adjust the order and 233 

appearance. 234 
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 235 

NOTE: In this study, the Medify B.V. content management system was used. 236 

 237 

3.2. Add all the text and the videos to panels. Choose a background image or a 3D 238 

visualization. Add customized questionnaires. 239 

 240 

3.3. Check whether everything is correctly incorporated in the tool. 241 

 242 

3.4. When all content is built into the content management system, create a pilot version of 243 

the educational tool.  244 

 245 

4. User experience and validation  246 

 247 

4.1. Administer the pilot educational tool to two patients and two general practitioners and 248 

ask for feedback on lay-out, content, and user friendliness.  249 

 250 

4.2. Adjust the tool based on the test comments.  251 

 252 

4.3. Validate the efficacy and usability of the educational tool in a randomized controlled 253 

trial.  254 

 255 

REPRESENTATIVE RESULTS: 256 

 257 

Results of focus groups 258 

 259 

Five patients, recruited through patient networks (n = 2) or at the outpatient clinic (n = 3), 260 

were invited to join a focus group. All focus group patients were diagnosed with dyspepsia 261 

based on the opinion of a gastroenterologist. Characteristics of included patients are 262 

presented in Table 1. 263 

  264 

Most participants agreed that uncertainty about the cause and origin of symptoms is a major 265 

issue. Participants agreed that it would have helped if they had received more information, 266 

such as prevalence of dyspepsia. Symptoms were related to diet for nearly all patients. 267 

Extensive dietary advice was missed by several participants. Two views on upper GI 268 

endoscopies were expressed; most considered upper GI endoscopies useful to rule out 269 

serious disease and reduce worries, and few thought upper GI endoscopies would be 270 

redundant for their symptoms. Sources of information used by participants were private 271 

web-pages, online patient networks, general practitioners, dieticians, and friends and family 272 

with similar complaints.  273 

 274 

Five general practitioners agreed to participate in the focus group. All were currently 275 

practice-based in the Nijmegen (the Netherlands) area. Main issues participants 276 

encountered with dyspeptic patients were fear of disease (patients as well as doctors), and 277 

uncertainty about cause and origin of symptoms. All agreed they have a desire to offer 278 

patients ‘something’, but that options are limited. Often, upper GI endoscopy is used as a 279 

step in the management process, even though no abnormalities are expected. Arguments 280 
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were reassurance, and use as a ‘final part’ of the management process. Experiences with the 281 

effect of acid-reducing drugs were varied.  282 

 283 

Themes extracted from both focus groups were 1) reassurance; 2) pathophysiology of 284 

dyspepsia; 3) prevalence, symptoms, and prognosis of dyspepsia; 4) lifestyle interventions; 285 

5) availability and value of therapy and diagnostics; 6) psychosocial factors in dyspepsia; and 286 

7) experiences of other dyspeptic patients with symptoms and treatments. For all themes 287 

literature searches were performed and data obtained was distributed across five chapters. 288 

Every chapter was arranged with an overview of the content, followed by multimedia 289 

information, and final summary statement. All text blocks were given a title representing the 290 

core message of the text below. Text blocks were organized to appear at alternating 291 

locations on the screen, creating a dynamic flow. If applicable, illustrations were inserted as 292 

a background. Within each chapter, several self-tests were incorporated. The self-tests 293 

contained three to four questions and answers. Videos were kept to a minimum length, with 294 

a maximum of one minute.  295 

 296 

Overview of the digital dyspepsia educational tool per chapter 297 

 298 

Chapter 1. Upper gastrointestinal endoscopy for dyspepsia.  299 

 300 

Chapter 1 provides information on prevalence and different types of symptoms. The 301 

prevalence is explained through 3D animation (Figure 1) and text. Reassurance about the 302 

usually benign nature of symptoms and acknowledgement of the impact on quality of life is 303 

given in several short text blocks. The value and capabilities of upper GI endoscopy is 304 

explained in text, and 3D animation illustrates an endoscopy procedure (Figure 2). Outcomes 305 

of upper GI endoscopy are depicted in a pie chart. The chapter concludes with several 306 

experiences of patients with dyspepsia, one of which includes a video clip of a patient. 307 

 308 

Chapter 2. Information about symptoms and potential causes 309 

 310 

In chapter 2, normal gastric function is explained. In a video, a gastroenterologist elucidates 311 

on this function. After the video, 3D animation (Figure 3), accompanied by text, depicts the 312 

anatomy of the stomach and natural food processing in the stomach. After this natural 313 

function, it is explained how several disturbances of the stomach can cause symptoms. 314 

These are alternatingly explained in text and background illustration (Figure 4), or text and 315 

3D animation (Figure 5).  316 

 317 

Chapter 3. Symptoms due to inflammation of the stomach 318 

 319 

The third chapter starts with a video of a gastroenterologist explaining gastric inflammation 320 

(Figure 6). 3D animations (Figure 7) and text illustrate how alcohol, medication, smoking, 321 

and Helicobacter pylori affect the stomach.  322 

 323 

Chapter 4. What measures can you take against the symptoms? 324 

 325 

In chapter 4, the role of diet is explained. A hyperlink to a food diary is provided (Figure 8). In 326 

this diary, patients are encouraged to keep track of their diet and report their complaints. A 327 
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dietician gives dietary advice in two videos, including a list of foods known to cause 328 

symptoms. The text explains how stress reduction may reduce symptoms and which role a 329 

therapist can play. The relevance of general health is explained, including a healthy weight, 330 

regular physical activity, and sufficient sleep.  331 

 332 

Chapter 5. What can the doctor do to mitigate symptoms? 333 

 334 

In chapter 5, the pharmacological mechanisms of proton pump inhibitors, histamin2-335 

receptor antagonists, and anti-acids are illustrated by 3D animations (Figure 9), 336 

accompanied by text. It is also explained in text that several other drugs exist, such as 337 

prokinetics and antidepressants, although indications are more stringent. In text, 338 

information is also given about which therapists the general practitioner can potentially 339 

refer to, i.e., a dietician, psychologist, or a therapist focusing on stress reduction.  340 

 341 

FIGURE AND TABLE LEGENDS: 342 

 343 

Figure 1: 3D illustration of dyspepsia prevalence. As dyspepsia prevalence is 40%, 4 out of 344 

10 people are highlighted. 345 

  346 

Figure 2: 3D animation of endoscopy procedure. The endoscope passes through the 347 

esophagus and stomach, displayed transparently. 348 

 349 

Figure 3: 3D animation of natural food processing. Food enters the stomach and the 350 

stomach contracts for food processing. Gastric acid is present in the stomach. 351 

  352 

Figure 4: Text block and background illustration of gastric irritants. A text block explains the 353 

effect of spicy food. The background image shows a variety of spices. 354 

 355 

Figure 5: 3D animation of natural gastric function disturbance. Stress, shown as blue lines, 356 

influences the stomach, by delaying gastric emptying. This is depicted by food stagnated in 357 

the stomach. 358 

  359 

Figure 6: Video of a gastroenterologist explaining inflammation of the stomach. In a video, 360 

a gastroenterologist explains how several factors can irritate the stomach. In text, a 361 

summary of the explanation is given. 362 

 363 

Figure 7: 3D animation of mucosal damage in the stomach. Several ulcers are shown in the 364 

gastric mucosa.  365 

 366 

Figure 8: Food diary. In a food diary, patients can fill in day, time of food consumption, 367 

description of the food, amount of food, description of symptoms, duration of symptoms, 368 

measures taken against symptoms, and whether measures were effective.  369 

 370 

Figure 9: 3D animation of pharmacological mechanism of anti-acids. A broken-down tablet 371 

is shown to reach the gastric lining.  372 

 373 
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Table 1: Characteristics of (patient) focus group participants. Five patients were invited to a 374 

focus group to assess unmet needs in dyspepsia management.  375 

 376 

DISCUSSION: 377 

The digital dyspepsia educational tool, developed using the abovementioned protocol, is a 378 

novel multimedia educational tool to assist patients and physicians in management of 379 

dyspepsia. This tool may be deployed to stimulate patient engagement, and improve health 380 

outcomes while curtailing inappropriate use of medical resources.  381 

 382 

A similar procedure has been described for development of a fibromyalgia app15. As with 383 

dyspepsia, management of fibromyalgia focuses initially on non-pharmacological therapy, 384 

emphasizing the importance of patient engagement. Preliminary research for this app used a 385 

different approach, and was based on semi-structured interviews rather than focus groups. 386 

As a result, there is a risk of missing information through discussion. Questions for interviews 387 

for the fibromyalgia app were based on a literature search. Our literature search was based 388 

on focus group results, and themes were not restricted by availability of literature. Similar to 389 

our educational tool, patients and clinicians were involved in development of the tool. 390 

Involving clinicians is important for validity and safety of the tool14,16. This is not always the 391 

case as a review of 112 available digital tools for chronic respiratory diseases revealed that 392 

only 18% of the apps involved medical staff in the development process14.  393 

 394 

Using multimedia for educational purposes has a substantial advantage over information in 395 

printed text, as information can be delivered interactively and visualized in detail. When 396 

applied inappropriately, multimedia education also has several pitfalls. Principles for the 397 

design of multimedia instruction have been described, including pitfalls and correct 398 

application of multimedia17. Main principles for effective multimedia education are 399 

‘reduction of extraneous processing’, i.e., minimizing stimulants distracting focus; ‘managing 400 

essential processing’, i.e., guiding learners through complex and large quantities of 401 

information; and ‘fostering generative processing’, i.e., stimulating learners to process the 402 

presented information. In the dyspepsia educational tool, a selection of these principles is 403 

implemented. First, extraneous processing was reduced by only displaying essential 404 

information, highlighting important information, and adding frequent overviews. Secondly, 405 

essential processing was managed by refraining from showing text during animations, to 406 

avoid split attentions. Also, animations were segmented, rather than continuous. 407 

Subsequent information could be accessed through a ‘next-button’, enabling users to control 408 

the pace of information processing18. Chapters were available in random order, allowing for 409 

selecting or bypassing information, based on patients’ own needs. While this also imposes 410 

the risk that potentially relevant information is missed, it is an important component that 411 

contributed to user satisfaction. Lastly, generative processing was fostered by alternately 412 

using text, videos, and 3D animations. Text was written according to the personalization 413 

principle, entailing the use of a conversational writing style, with frequent use of personal 414 

pronouns.  415 

 416 

In addition to the multimedia principles, interactivity was found to be positively correlated 417 

with learner performance19. In our protocol, interactivity was introduced by intermittently 418 

posing questions reflecting on the content, with direct feedback on the answers.  419 

 420 
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This protocol also has several limitations. No strict guidelines exist for focus group size, but 421 

six to eight participants allow for sufficient varying opinions and equal speaking chance, 422 

without the risk of group formation20. We included five participants for both focus groups, 423 

imposing a risk of achieving limited overview of perspectives. In addition, while a single focus 424 

group exercise provides important information, optimal assessment of unmet needs is done 425 

by conducting focus groups until information saturation is achieved. Collecting information 426 

from a broader range of stakeholders through focus groups, i.e., gastroenterologists, may 427 

also be an asset. Furthermore, a still greater element of interactivity could be introduced to 428 

further stimulate patient engagement, such as direct or indirect contact with a healthcare 429 

provider or peers, or adding a game aspect. Lastly, the information provided was equal for 430 

all patients. Patient adoption may have been further enhanced by using pre-entered 431 

symptoms to create personalized information and feedback.  432 

 433 

Validation of the educational tool is in progress. Currently, a trial is being conducted with the 434 

dyspepsia educational tool for validation, and to determine whether it can be used to 435 

prevent inappropriate upper GI endoscopies (ClinicalTrials.gov Identifier NCT03205319).  436 

 437 

In this study, we presented and evaluated a protocol for development of a dyspepsia 438 

educational tool. This protocol can be adopted to create similar dyspepsia tools, as well as 439 

tools for diseases with a similar management strategy, in order to improve health outcomes 440 

and efficient use of healthcare.  441 

 442 
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n = 5

Age (Median [IQR]) 44 (39-59)

Gender (% men) 20

Upper gastrointestinal endoscopy (%) 80

Duration of symptoms (n)

12-24 months

>24 months

2

3

Type of symptoms 

Epigastric pain

Early satiation or post-prandial fullness

Epigastric burning

Nausea

100%

40%

20%

20%

Table 1. Characteristics of (patient) focus 

group participants.
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Name of Material/ Equipment Company Catalog Number Comments/Description

Dyspepsia e-learning

Dyspepsia 

e-learning Digital educational tool for dyspepsia management

Paper Food Diary Any Schedule to record food consumption and symptoms

Computer Any A computer or tablet should be used to complete the e-learning
Medify Content Management 

System Medify BV A content management system to process the e-learning content
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Title of Article

Author(s)

L. Defined Terms, As used in this Article and Video
License Agreement, the following terms shall have the
following meanings: "Agreement" means th¡s Article and
Video License Agreement; "Article" means the article
specified on the last page ofthis Agreement, including any
associated materials such as texts, figures, tables, artwork,
abstracts, or summaries contained therein; "Author"
means the author who is a signatory to th¡s Agreement;
"Collective Work" means a work, such as a periodical issue,

anthology or encyclopedia, in which the Mater¡als in the¡r
entirety in unmodified form, along with a number of other
contributions, constituting separate and independent
works in themselves, are assembled into a collective whole;
"CRC License" means the Creative Commons Attribution-
Non Commercial-No Derivs 3.0 Unported Agreement, the
terms and conditions of which can be found at:
http://creativecom mons.orgllicenses/by-nc-
nd/3.0/legalcode; "Derivative Work' means a work based

upon the Materials or upon the Materials and other pre-

existing works, such as a translation, musical arrangement,
dramatization, fictional¡zation, motion picture version,
sound recording, art reproduct¡on, abridgment,
condensation, or any other form in which the Materials may

be recast, transformed, or adapted; "lnstitution" means

the institution, listed on the last page of this Agreement, by
which the Author was employed at the time of the creation
of the Materials; "JoVE" means MyJove Corporation, a

Massachusetts corporat¡on and the publisher ofThe Journal
of Visualized Experiments; "Materíals" means the Art¡cle
and / or the Video; "Part¡es" means the Author and JoVE;

'Video" means any video(s) made by the Author, alone or
in conjunction w¡th any other parties, or by JoVE or its
affiliates or agents, individually or in collaboration with the
Author or any other parties, incorporating all or any portion
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Item L: The Author elects to have the Materials be made available (as described at

http://www.jove.com/publish) via :

lXstandard Access noo"n Access

Item 2: Please select one of the following items

The Author is NOT a Un¡ted States government employee.

The Author is a United States government employee and the Materials were prepared in the
course of his or her duties as a United States government employee.

The Author is a United States government employee but the Materials were NOT prepared in the
course of his or her duties as a United States government employee.

ARTICTE AND VIDEO TICENSE AGREEMENT

of the Article, and in which the Author may or may not
appear.
2. Background. The Author, who is the author ofthe
Article, in order to ensure the dissemination and protection

of the Article, desires to have the JoVE publish the Article
and create and transmit videos based on the Article. ln

furtherance of such goals, the Parties desire to memorialize
in this Agreement the respective rights of each Party in and
to the Article and the Video.

3. Grant of Rithts in Artícle. ln consideration of JoVE

agreeing to publish the Article, the Author hereby grants to
JoVE, subject to Sections 4 and 7 below, the exclusive,

royalty-free, perpetual (for the full term of copyright in the
Article, including any extensions thereto) license (a) to
publish, reproduce, distribute, display and store the Article
in all forms, formats and media whether now known or
hereafter developed (including without limitation in print,

digital and electronic form) throughout the world, (b) to
translate the Article into other languages, create
adaptations, summaries or extracts of the Article or other
Derivative Works (including, without limitation, the Video)

or Collective Works based on all or any portion of the Article
and exercise all of the rights set forth in (a) above in such

translations, adaptations, summaries, extracts, Derivative
Works or Collective Works and(c) to license others to do any

or all ofthe above. The foregoing rights may be exercised in

all media and formats, whether now known or hereafter
devised, and include the right to make such modifications
as are technically necessary to exercise the rights in other
media and formats. lf the "Open Access" box has been

checked in ltem 1 above, JoVE and the Author hereby grant

to the public all such rights in the Article as provided in, but
subject to all limitations and requirements set forth in, the
CRC License.

6L2542.6 For questions, please contact us at submiss¡ons@jove.com or +1.617.945.9051

Judith J de Jong, Marten A Lantinga, Joost PH Drenth
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4. Retent¡on of Rights in Article. Notwithstanding
the exclusive license granted to JoVE in Section 3 above, the
Author shall, with respect to the Article, retain the non-
exclusive right to use all or part of the Article for the non-
commercial purpose of giving lectures, presentations or
teaching classes, and to post a copy of the Article on the
lnstitution's website or the Author's personal webs¡te, in
each case provided that a link to the Article on the JoVE
website is provided and notice of JoVE's copyright in the
Article is included. All non-copyright intellectual property
rights in and to the Article, such as patent rights, shall
remain with the Author.
5. Grant of Ríghts in Video - Standard Access. This
Section 5 applies if the "Standard Access" box has been
checked in ltem 1 above or if no box has been checked in
Item 1 above. ln consideration ofJoVE agreeingto produce,
display or otherwise assist with the Video, the Author
hereby acknowledges and agrees that, Subject to Section 7
below, JoVE is and shall be the sole and exclusive owner of
all rights of any nature, including, without limitation, all
copyrights, ¡n and to the Video. To the extent that, by law,
the Author is deemed, now or at any time in the future, to
have any rights of any nature in or to the Video, the Author
hereby disclaims all such rights and transfers all such rights
tO JOVE.

6. Grant of Rights in Video - Open Access. This
Section 6 applies only if the "Open Access" box has been
checked in ltem 1 above. ln consideration ofJoVE agreeing
to produce, display or otherwise assist with the Video, the
Author hereby grants to JoVE, subject to Sect¡on 7 below,
the exclusive, royalty-free, perpetual (for the full term of
copyright in the Article, including any extens¡ons thereto)
license (a) to publish, reproduce, distr¡bute, display and
store the Video in all forms, formats and media whether
now known or hereafter developed (including without
limitation ¡n print, digital and electronic form) throughout
the world, (b) to translate the Video into other languages,
create adaptat¡ons, summaries or extracts of the Video or
other Derivative Works or Collective Works based on all or
any portion of the Video and exercise all of the rights set
forth in (a) above in such translations, adaptations,
summaries, extracts, Derivative Works or Collective Works
and (c) to license others to do any or all of the above. The
foregoing rights may be exercised in all media and formats,
whether now known or hereafter devised, and include the
right to make such modifications as are technically
necessary to exercise the rights in other media and formats.
For any Video to wh¡ch this Section 6 is applicable, JoVE and
the Author hereby grant to the public all such rights in the
Video as provided in, but subject to all limitations and
requirements set forth in, the CRC License.
7 . Government Employees. lf the Author is a United
States government employee and the Article was prepared
in the course of his or her duties as a Un¡ted States
government employee, as indicated in ltem 2 above, and
any of the licenses or grants granted by the Author
hereunder exceed the scope ofthe 17 U.S.C. 403, then the
rights granted hereunder shall be lim¡ted to the maximum

ARTICLE AND VIDEO LICENSE AGREEMENT

rights permitted under such statute. ln such case, all
provisions contained here¡n that are not in conflict with
such statute shall remain in full force and effect, and all
provisions contained herein that do so conflict shall be
deemed to be amended so as to prov¡de to JovE the
maximum rights permissible within such statute.
8. Protection of the Work. The Author(s) authorize
JoVE to take steps in the Author(s) name and on their behalf
if JoVE believes some third party could be infringing or
might infringe the copyright of e¡ther the Author's Article
and/or Video.

9. LÍkeness, Privacy, Personality. The Author hereby
grants JoVE the right to use the Author's name, voice,
likeness, picture, photograph, image, biography and
performance in any way, commercial or otherwise, in
connection with the Materials and the sale, promotion and
distribution thereof. The Author hereby waives any and all
rights he or she may have, relating to his or her appearance
¡n the Video or otherwise relating to the Mater¡als, under
all applicable privacy, likeness, personality or similar laws.
10. Author Warrant¡es. The Author represents and
warrants that the Art¡cle ¡s original, that it has not been
published, that the copyright interest is owned by the
Author (or, if more than one author is l¡sted at the beginning
ofthis Agreement, by such authors collectively) and has not
been assigned, licensed, or otherwise transferred to any
other party. The Author represents and warrants that the
author(s) l¡sted at the top of this Agreement are the only
authors of the Materials. lf more than one author is listed
at the top of this Agreement and if any such author has not
entered into a separate Article and Video License
Agreement with JoVE relat¡ng to the Materials, the Author
represents and warrants that the Author has been
authorized by each ofthe other such authors to execute this
Agreement on his or her behalf and to bind him or her with
respect to the terms of this Agreement as ¡f each of them
had been a party hereto as an Author. The Author warrants
that the use, reproduction, distr¡bution, public or private
performance or display, and/or modification of all or any
portion of the Materials does not and will not violate,
infringe and/or misappropriate the patent, trademark,
intellectual property or other rights of any third party. The
Author represents and warrants that it has and will
continue to comply with all government, institut¡onal and
other regulations, including, without limitation all
institutional, laboratory, hospital, ethical, human and
animal treatment, privacy, and all other rules, regulations,
laws, procedures or guidelines, applicable to the Materials,
and that all research involving human and animal subjects
has been approved by the Author's relevant institut¡onal
review board.
LL. JoVE Discret¡on, lf the Author requests the
assistance of JoVE in producing the Video in the Author's
facility, the Author shall ensure that the presence of JoVE
employees, agents or independent contractors is in
accordance with the relevant regulations of the Author's
institution. lf more than one author is listed at the
beginning of th¡s Agreement, JoVE may, in its sole

612542.6 For questions, please contact us at submissions@jove.com or +1.617.945.9051.
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discretion, elect not take any act¡on w¡th respect to the
Article until such t¡me as it has received complete, executed
Article and Video License Agreements from each such

author. JoVE reserves the right, in its absolute and sole

discretion and without giving any reason therefore, to
accept or decline any work submitted to JoVE. JoVE and its

employees, agents and independent contractors shall have
full, unfettered access to the facilities of the Author or of
the Autho/s institution as necessary to make the Video,

whether actually published or not. JoVE has sole discretion
as to the method of making and publishing the Materials,
including, without limitation, to all decisions regarding
editing, lighting, filming, tim¡ng of publication, if any,
length, quality, content and the like.
t2. lndemnification. The Author agrees to indemnifo
JoVE and/or its successors and assigns from and against any

and all claims, costs, and expenses, including attorney's
fees, arising out of any breach of any warranty or other
representat¡ons contained herein. The Author further
agrees to indemnify and hold harmless JoVE from and
against any and all claims, costs, and expenses, including
attorney's fees, resulting from the breach by the Author of
any representation or warranty conta¡ned herein or from
allegations or instances of violation of intellectual property
rights, damage to the Author's or the Author's institution's
facilities, fraud, libel, defamation, research, equipment,
experiments, property damage, personal injury, violations
of inst¡tutional, laboratory, hospital, ethical, human and
animal treatment, pr¡vacy or other rules, regulations, laws,
procedures or guidelines, liabilities and other losses or
damages related in any way to the subm¡ssion of work to
JoVE, making of videos by JoVE, or publication in JoVE or
elsewhere by JoVE. The Author shall be responsible for, and

shall hold JoVE harmless from, damages caused by lack of
sterilization, lack of cleanliness or by contam¡nation due to

ARTICLE AND VIDEO L¡CENSE AGREEMENT

the making of a video by JoVE its employees, agents or
independent contractors. All sterilization, cleanliness or
decontamination procedures shall be solely the
responsibility of the Author and shall be undertaken at the
Author's expense. All indemnifications provided herein

shall include JoVE's attorney's fees and costs related to said

losses or damages. Such indemnification and holding
harmless shall include such losses or damages incurred by,

or ¡n connection with, acts or omissions of JoVE, its

employees, agents or independent contractors.
13. Fees. To cover the cost incurred for publication,

JoVE must receive payment before product¡on and
publication of the Materials. Payment is due in 21 days of
invoice. Should the Materials not be published due to an

editorial or production decision, these funds will be

returned to the Author. Withdrawal by the Author of any

submitted Materials after fìnal peer review approval will
result in a USSL,200 fee to cover pre-production expenses

incurred by JoVE. lf payment is not received by the
completion of filming, production and publicat¡on of the
Materials will be suspended until payment is received.

L4. Transfer, Governing [aw. This Agreement may be

assigned by JoVE and shall inure to the benefits of any of
JoVE's successors and assignees. This Agreement shall be
governed and construed by the internal laws of the
Commonwealth of Massachusetts without giving effect to
any conflict of law provision thereunder. This Agreement
may be executed in counterparts, each of which shall be

deemed an original, but all of which together shall be

deemed to me one and the same agreement. A signed copy

of this Agreement delivered by facsimile, e-mail or other
means of electronic transmission shall be deemed to have

the same legal effect as delivery of an original signed copy

of this Agreement.
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A signed copy of this document must be sent with all new submissions. Only one Agreement is required per submission.

CORRESPONDING AUTHOR

Name:

Department:

lnstitution:

Title:

Signature: Date

Please submit a s¡gned and copy of thls license by one of the following three methods:

1. Upload an electronic version on the JoVE submission site
2. Fax the document to +1.866.381,.2236

3. Mail the document to JoVE / Attn: JoVE Editorial / L Alewife Center #2OO /Cambridge, MA 021.40
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Title: The dyspepsia educational tool as a novel aid in dyspepsia management 

 

Authors: Judith J de Jong, Marten A Lantinga, Joost PH Drenth 

 

 

Dear editor, 

 

 

We kindly thank you and the reviewers for your valuable time and useful contributions. We 

thoroughly read and considered all comments.  

 

Please find below a detailed point-to-point reply to the comments in blue font. Enclosed is the 

revised manuscript with all revisions marked in red, underlined font. 

 

 

Kind regards, 

Drs. Judith de Jong 

Dr. Marten Lantinga 

Prof. Dr. Joost Drenth 

 
 
 
 
  

Rebuttal Letter Click here to access/download;Rebuttal Letter;Rebuttal
letter_The digital dyspepsia educational tool.docx

https://www.editorialmanager.com/jove/download.aspx?id=1045226&guid=eec530b2-eb31-4e5f-b60b-5b47d7a8ffef&scheme=1
https://www.editorialmanager.com/jove/download.aspx?id=1045226&guid=eec530b2-eb31-4e5f-b60b-5b47d7a8ffef&scheme=1


Editorial and production comments 
1) Please take this opportunity to thoroughly proofread the manuscript to ensure that there are 

no spelling or grammar issues. The JoVE editor will not copy-edit your manuscript and any 
errors in the submitted revision may be present in the published version. 

 
We have proofread the manuscript thoroughly and corrected all errors accordingly.  
 

2) Title: Please revise to avoid the use of colon or hyphen. 
 
We changed the title to: ‘The dyspepsia educational tool as a novel aid in dyspepsia management’ to 
avoid the use of a colon or hyphen.  
 

3) Figures: All text should be in English. Please revise. 
 
We apologize for any Dutch text in the figures. All figures have been  revised accordingly.  
 

4) Please include an Acknowledgements section, containing any acknowledgments and all 
funding sources for this work. 

 
We added an Acknowledgements section (line 417-421).  
 

5) References: Please do not abbreviate journal titles. 
 
We revised the references following the advice of the reviewer.  
 

6) Does the title of the protocol make grammatical sense? The authors refer to "e-learning" 
throughout the video as "an e-learning" or "the e-learning". I've only ever heard "e-learning" 
as a subject or field, not as a discreet physical thing. 

 
This is an interesting query. To our knowledge, ‘e-learning’ is often used as an independent noun. 
However, after research and discussion following this comment we concluded that, grammatically, 
using e-learning as a noun is indeed incorrect. We adjusted this by hereafter referring to the program 
as a “digital educational tool”.  
 
Changes to be made by the author(s) regarding the video: 
1. Please update the video according to the revised manuscript. 
2. Please increase the homogeneity between the written protocol and the narration in the video. It 
would be best if the narration is a word for word from the written protocol text. 
3. Please present the same results in the video as in the written manuscript. 
4. Please upload a revised high-resolution video here: 
https://www.dropbox.com/request/wZdgohY9ylxl0ymbazw5 
 
We completely revised the protocol and results section of the video. The homogeneity between the 
written protocol and the narration is increased by changing the narrator’s text to a near-exact copy. 
The visual material has been revised to match the figures in the results section of the written 
protocol.    
 
 
  

https://www.dropbox.com/request/wZdgohY9ylxl0ymbazw5


Reviewer #1 
Manuscript Summary:  
de Jong, Lantinga and Drenth described the development process of dyspepsia e-learning, a tool to 
enhance the knowledge of patients regarding dyspepsia and the management of dyspepsia. 
 
Major Concerns: 

1) The authors developed a new tool regarding dyspepsia. I believe e-learning would be very 
interesting to expand the knowledge of patients and other health care providers. The video 
gives a nice overview of the protocol. However, this article only describes the tool and does 
not validate the tool. 
 

We thank the reviewer for raising this relevant issue. Indeed, validation of the tool is essential before 
further use in clinical practice. We are therefore carrying out a randomized clinical trial 
(ClinicalTrials.gov Identifier NCT03205319). We refer to this study in the penultimate paragraph of 
our discussion (line no. 405-407). As this manuscript is focused on the essentials of developing the e-
learning educational tool, we believe that incorporating our validation study in the current 
manuscript would distract readers. 
 

2) Patients were invited and recruited to participate in a focus group, but results of this focus 
group are missing. In addition, a group of five patients and five general practitioners is not 
enough to reach saturation. I would recommend to organize other focus groups and describe 
the results of those focus groups in the article. Furthermore, information of the patients of 
the focus group is lacking. Were they diagnosed with dyspepsia based on the opinion of a 
gastroenterologist, a general practitioner, the Rome criteria? Same type of symptoms? Age? 
All together in one focus group? 

 
Indeed, two focus groups with five participants is limited in size. However, the ideal number of focus 
groups and group size remain a point of debate and can vary widely depending on factors such as 
goal of the focus group, complexity of the topic and experience of participants (Stalmeijer et al.; 
Medical Teacher 2014). While six to ten participants is considered an ideal situation, in some cases 
even as few as three to four participants are preferable (Bloor et al.; Focus Groups in Social Research 
2001). Concerning the number of focus groups, a recent study (Guest et al.; Field Methods 2017) 
concluded that 80% of all themes will emerge within 2-3 focus group sessions 

With this is mind, we would like to offer some additional arguments in support of our 
choices. Firstly, prior to the development process, we performed seven explorative semi-structured 
interviews with patients referred for upper gastro-intestinal endoscopy because of dyspeptic 
symptoms (unpublished). As acquired information was insufficiently substantial for the educational 
e-learning tool, we performed a focus group instead, using different participants. The group-element 
of a focus group has the capability of encouraging patients to engage in discussion, subsequently 
enriching the information. Rough comparison of the focus group results with the interview results 
showed a high level of similarity, albeit more detailed, allowing us to tentatively declare information 
saturation.  

In addition, the focus group was conducted with the main goal to construct the outline of the 
tool, rather than the content. The scientific content is based on a systematic literature review, to 
ensure the scientific value of the tool. The outlines resulting from the two focus groups were 
extensive and encompassed a broad spectrum of dyspepsia issues. We did not expect any major 
supplementary items to result from additional focus groups. Nevertheless, future developers of e-
learning tools should indeed ensure to conduct enough focus groups to reach information saturation. 
We therefore added a line (94-96) in the manuscript to emphasize this point.  

In compliance with the reviewers’ remark about the missing results and patient information, we 
added the results and information to the representative results section (line no. 252-273 and table 



1.). We apologize for the initial omission. We agree with the reviewer that addition of these results 
improves the manuscript.  
 

3) I would explain the different parts of the protocol in attachment. Too many details to put it 
in the article. 

 
The protocol is indeed described in considerable detail and we thank the reviewer for this 
suggestion. We presented this level of detail following the instruction on JoVE’s website, stating that: 
‘The protocol text should provide a detailed description to enable the accurate replication of the 
presented method (including setup, materials, actions, conditions, etc.) by both experts and 
researchers new to the field.’ . In order to replicate this tool accurately, we considered the presented 
details to be an essential part of the protocol. As the protocol-section is intended to be the central 
part of the manuscript, leaving out these details would result in loss of relevant information  
 
Minor Concerns: 

1) Symptoms of dyspepsia - The authors of this article described the main symptoms of 
dyspepsia: post-prandial fullness and epigastric pain, but they forgot to mention other very 
common symptoms as early satiation and epigastric burning 

 
We thank the reviewer for this remark. We added the symptoms to the introduction (line 49-50). In 
addition, we would like to inform the reviewer that in the educational tool, these symptoms are 
indeed discussed.   
 

2) Pathophysiology of dyspepsia - The role of impaired accommodation is not discussed as a 
pathophysiological mechanism that is likely to explain dyspepsia symptoms. 
 

We agree with the reviewer that impaired accommodation is thought to be one of the cornerstones 
of dyspepsia’s pathophysiological mechanisms, and that this was missing in the manuscript. We 
revised the lines on dyspepsia pathophysiology and added impaired accommodation (line 48-56). 
 

3) Chapter 5: What can the doctor do to mitigate symptoms? 
Some type of medication is listed that could avoid the occurrence of symptoms, but the list 
of medication does not contain groups as prokinetics and antidepressants/ antipsychotics. 
Do the authors explain this via the 3D animations? 

 
The reviewer raises an important query, as these groups of medications are indeed part of dyspepsia 
management. We chose to mention existence of these groups of medication descriptively in the tool 
in a text block. Prokinetics and antidepressants/antipsychotics are beneficial for a selected group of 
patients and require thorough assessment of indication and contra-indications by a physician. For 
this reason we were hesitant to elaborate on these medications in the educational tool. We added a 
sentence about these medications under chapter 5, for clarification (line 322-323).   
 

4) Spelling mistakes - 22 'used a guide'  'used as a guide', 286 Chapter 5. What can the doctor 

to mitigate symptoms?  What can the doctor do to mitigate symptoms? 
 
We thank the reviewer for reading the manuscript in extensive detail and corrected the 
aforementioned mistakes accordingly 

 
  



Reviewer #2 
This paper describes an interesting study describing a patient-centered educational approach for 
functional dyspepsia. I suggest some issues that may be clarified in the paper. 
 
Minor comments: 

1) Is it possible to show the characteristics of the patients involved in the focus group? (age, 
sex, duration of disease or some more information that can show their "experience" with the 
disease). 

 
We thank the reviewer for this addition and kindly refer to the last paragraph of our reply to major 
comment #2 of reviewer #1. In short, as the reviewer suggested, we added characteristics (age, 
gender, previous endoscopy, duration of symptoms, type of symptoms) of participants and results of 
the focus group.  
 

2) Line 49-50: If a cause of symptoms is found in 30% of cases, we should not consider these 
cases as functional dyspepsia. I understand the final message, but please consider an 
alternative text. 

 
We agree with the reviewer that this sentence may imply unjust assumptions. We addressed this 
issue by revising this and adjacent sentences (line 48-56). 
 

3) Line 97: Please confirm if the informed consent was obtained after organizing the focus 
group and all participants. 

 
We can confirm that informed consent was obtained from all our participants and apologize for not 
stating this clearly. A sentence confirming this point was added (line 108).  
 

4) Line 246 and 264: Please clarify the expression "peer's experiences". 
 
With peers’ experiences we meant the experiences of other dyspeptic patients with symptoms and 
therapies. We agree with the reviewer that this terminology was not clear and we used a different 
expression instead (line 279 and 297).  
 

5) Please, check the expression "gastric irritation" as it is not usually employed in the medical 
literature. 

 
The reviewer is correct in pointing out this error. This term is indeed incorrect and has been changed 
to ‘inflammation of the stomach’.   


