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Abstract

Background: Electronic learning (e-learning) isawidely accessible, low-cost option for learning remotely in various settings
that allows interaction between an instructor and alearner.

Objective: We describe the devel opment of afree and globally accessible multilingual e-learning modul e that provides education
material on topics in pediatric endocrinology and diabetes and that is intended for first-line physicians and health workers but
also trainees or medical specialistsin resource-limited countries.

Methods: Ascomplementsto concise chapters, interactive vignettes were constructed, exemplifying clinical issues and pitfalls,
with specific attention to the 3 levels of medical health carein resource-limited countries. The moduleis part of alarge e-learning
portal, ESPE e-learning, which is based on ILIAS (Integriertes Lern-, Informations- und Arbeitskooperations-System), an
open-source web-based |earning management system. Following areview by global experts, the content was translated by native
French, Spanish, Swahili, and Chinese—speaking colleagues into their respective languages using a commercial web-based
trangdlation tool (SDL Trados Studio).

Results: Preliminary data suggest that the module is well received, particularly in targeted parts of the world and that active
promotion to inform target usersis warranted.

Conclusions. Thee-learning moduleisafree globally accessible multilingual up-to-datetool for usein resource-limited countries
that has been utilized thus far with success. Widespread use will require dissemination of the tool on a global scale.
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Introduction

Background

Electronic learning (e-learning), defined as the application of
telecommuni cations and electroni ¢ devicesthat enables students
and learners to receive instruction from some distant location
has evolved greatly due to improved and reliable accessto high
quality internet. In medical education, a broad spectrum of
approachesthat include the use of electronic mediaand adapted
tools have been developed [1]. The objectives are to deliver
educational material in various e-learning settings; to allow
health care trainees and professionals to further develop their
knowledge, skills, attitudes, and competencies; and to keep
them actively engaged inlearning in an ongoing manner. Today,
it isimpossible to imagine life without e-learning, consulting,
and the sharing of information. The major advantages of
e-learning are global availability, relatively low cost, options
for unlimited expansion, and regular updates, as well as the
ability to link to current textbooks in real time. Moreover,
current technology allowsthe construction of portalsin multiple
languages as well as interactions between tutors and students
at regional but also international levels. Importantly, an
additional e-learning associated benefit is a lower carbon
footprint [2].

Prephase

In an effort to combine education and formative assessment in
learning as well as competency-based medical education, the
European Society for Paediatric Endocrinology (ESPE) launched
an initiative to develop an interactive e-learning portal for
pediatric endocrinology [3,4]. The ESPE e-learning porta [5]
provides a rich source of information for experts, fellows,
residents, and students. The portal is freely and globally
accessible through an automated login procedure and can be
viewed on computers and mobile devices. Chapters on awide
variety of pediatric endocrine themes, including diabetes,
concisely describe physiology and pathophysiology, along with
practical approachesto management and treatment. The chapters
arepresented in bullet point format. In addition, real-life clinical
cases accompany each chapter so that students can identify
practical solutions for diagnosis and management of specific
medical conditions in a step-wise and interactive manner.

In a survey initiated by Global Pediatric Endocrinology and
Diabetes Society, colleaguesin most continentsand particularly
inresource-limited countriesindicated that there wasaneed for
up to date teaching and instruction materials specifically
intended for first-line physicians (nonspecialists) and health
workers in resource-limited countries. The resource-limited
countries module was suggested as a way of filling this gap
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given the advantages of e-learning. Sustainable e-learning
implementation requires a systemic approach considering the
objectives and the target group, availability of acurriculum and
active involvement of teachers and administrators, sufficient
information technology support and infrastructure, and political
and ingtitutional support [6], al of which were considered during
the development of the resource-limited countries module.

In thisreport, we describe the devel opment of aseparate module
within the portal that focuses on front-line health care providers,
medical doctors, and specialists in resource-limited countries.
This free e-learning module provides up-to-date globaly
accessible multilingual curriculum in pediatric endocrinology
and diabetes.

Methods

Development of ESPE E-L earning Resour ce-Limited
CountriesModule

Target Groups

In resource-limited countries, three levels of care in pediatric
endocrinology and diabetes are recognized (Table 1). In primary
health care centers, the focusis to recognize and appropriately
triage serious and life-threatening endocrine conditions such as
diabetic ketoacidosis and adrenal insufficiency, and also, to
monitor treatment of patientsreferred from secondary or tertiary
health care centers, such as regional or central hospitals. Staff
in secondary health care centers, usually regional hospitals, are
expected to diagnose and investigate the most common
endocrinedisorders, and to treat those patientswho arereferred
from thetertiary health care centersfor ongoing care. Examples
of conditions managed at secondary health care centersinclude
congenital hypothyroidism, variations of puberty timing (early,
late), and vitamin D deficiency, among others. Although diabetes
should be ideally managed in tertiary health care centers to
prevent complications, in reality, care will often be provided
by a combination of secondary and tertiary health care centers.
Examples of conditions managed at tertiary health care centers,
which usually involve medical doctors or specialists working
inacentral hospital, include more complex endocrine disorders
such as endocrine abnormalities associated with chromosomal
disorders, disorders of sex development, precocious or delayed
puberty, hypo- and hyperthyroidism, adrenal gland
abnormalities, and chronic endocrine disorders with
complicationsincluding diabetic ketoacidosis. It should be noted
that tertiary hedth care centers, as well as equipment,
medications, and other laboratory and diagnostic facilities that
are described here may not be available in all resource-limited
countries.
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Table 1. Levelsof care of health care centersin resource-limited countries.

Kalaitzoglou et al

Level of care Staffed by

Laboratory and imaging facilities

Primary (basic or rural)

Secondary (district and regional hospitals)

Clinical officer or assistant medical officer (paramedic)

Medical officer or pediatrician and/or pediatrician with interest in

Very limited
Limited

endocrine disorders including diabetes

Tertiary (zonal referral hospitals and the
main/national referral hospital)

Pediatrician or pediatric endocrinol ogist/diabetes team

Most available but not all

In contrast to the content and casesin themain e-learning section
of the portal that are targeted to students, trainees, and health
care professionals in countries with access to tertiary care,
content and cases for resource-limited countries were designed
to assist health care professionals at al three health carelevels,
in away that is practical. Therefore, for example, a primary
care provider in aresource-limited country isguided by the case
on thetype of carethat can be provided in aprimary health care
center in resource-limited countries and care that can only be
provided in a secondary or tertiary health care center. This
approach isuniqueto the e-learning modulefor resource-limited
countries and isintended to assist in real-time decision making
by health care professionals in resource-limited countries.

Technical Design

The resource-limited countriesHearning module has been
developed as an additional section within the ESPE website. It
is based on ILIAS (Integriertes Lern-, Informations- und
Arbeitskooperations-System), an open-source web-based
learning management system [3,7].
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Content Creation

For the endocrinology chapters, the content of arecent textbook
[8] wastaken asastarting point. The diabetes chapters are based
on the content of the Changing Diabetes in Children Manual
[9]. Considerationsregarding social and cultural aspectsaswell
asaccessto carein resource-limited countrieswereincorporated
in the content.

Authors and colleagues from all over the world (n=63) agreed
to contribute content consisting of brief chapters and
complementary short cases (vignettes) with multiple choice
questions and feedback that explain the rationale behind
recommended and not recommended steps. In applying this
approach, the three levels of care in resource-limited countries
were strictly adhered to. After areview process by members of
aninternational editorial board, with representation fromall 10
participating pediatric endocrine societies, atotal of 16 chapters
and 23 vignettes amounting to >850 PowerPoint (Microsoft
Inc) pages were published online over a 3-year period (Figure
1).
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Figure 1. Screenshot of content of the resource-limited countries module in the e-learning portal.
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Multilingualism (Trandation)

Initidly, al content was created in English after which a
trandation process into French, Spanish, Swahili, and Chinese
wasfacilitated by acommercia web-based trandation tool (SDL
Trados Studio). A trandation memory and a terminology
database in French, Spanish, Swahili, and Chinese was created,
with the contribution of 31 native speaking junior or senior
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colleagues from various continents who had agreed to assist in
the trandlation process.

Whilee-learning isone of the better known cases of coordinated
web-based trandlation, the project team implemented a solution
that required, and achieved, a remarkable level of global
cooperation.

The approach was based on establishing a central project
management team, which wasin control of the entire workflow.
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To maximize the efficiency of the trandation phase, the team
combined state-of -the-art machine trandl ation with expert human
trandation. Medical professionalsfrom multiple continentswere
involved in finalizing the content in all target languages. The
automated reuse of all suitable translated content was built into
theworkflow from the start. Thisapproach also helped maintain
high levels of consistency—always a critical factor in medical
trandation. To maximize the correct and consistent use of
terminology, the team built and maintained a professiona
terminology database throughout the project life cycle.

Technologically, the project was based on a multilayered
information technology infrastructure. Project management
used acombination of desktop software and online components.
Reviewers from all corners of the world worked online, fully
remotely. Machine trandation was channeled in from a
cloud-based pool of trandation engines. Once the trandation
was completed, the selected technology automatically applied
the original layout of the newly created e-learning material.
Subsequently, the translated text and the original English
version, both in the same version of PowerPoint, were sent to
the trandator for final review.

Applicability
The resource-limited countries module of ESPE portal can be

viewed on a computer, laptop, or any mobile device and is
particularly designed for primary, secondary, and tertiary health

Kalaitzoglou et al

care workers including nurses (pediatric endocrine nurses or
nurse practitioners) in resource-limited countriesto be used for
self-study or classroom case discussion monitored by atutor or
instructor. The multiple tasks of the tutor, instructor, or
e-moderator should not be underestimated (see Textbox 1). In
addition, the module is useful for tertiary health care workers
in regional or academic training centers as tutors of medical
students or other health care workers and offers the option to
be used with avirtual classroom where participants, including
the instructor or tutor can join remotely. Finally, there may be
an important role complementary to remote consultation.

The module is designed to address the needs of participants,
and the information is intended to add to their existing
knowledge. Since clinica cases are important learning
experiences, relevant real cases that require problem-solving
on behalf of the participant have been identified and discussed.
Personal experiences and previous conclusions are the building
blocks for learning on the job. Feedback is given on any
multiple-choice question; the case-specific feedback will
facilitate instructive hands-on learning without patient risk.
Additionally, the e-learning portal islearner-oriented: the learner
can make choices regarding cases, level, theory, and way of
learning and support. Thereis easy access and navigation using
mobile devices. Additionally, learners may contact
expert-authors.

Textbox 1. Tasks for small private online courses tutor, instructor, or e-moderator [10,11].

«  Ensuring asafe learning environment

«  Naming (compulsory and voluntary) activities
«  Suggesting €eligible criteriafor the course certificate

«  Answering or referring questions from participants

«  Summarizing the contributions of participants

«  Reflecting on what has been learned

«  Clarifying the thread

« Archiving information

«  Posting messages to motivate or clarify the learning process

«  Encouraging active contributions from participants

«  Helping participants to familiarize themselves with the digital environment and its possibilities

« ldentifying and highlighting relevant comments from participants who tend to get underexposed

«  Transfer of learning needs and answers to questions from participants (sources, experts)

«  Optimizing the course design based on experience of and with participants

Results

The number of visits to the resource-limited countries module
during the construction phase between May 2018 and November

https://formative.jmir.org/2020/11/e18555

2019 is shown in Table 2. Case discussions using the
resource-limited countries module have been held in Kenya
(English, Pediatric Endocrine Training Centers for Africa), in
the Dominican Republic (Spanish), in Guyana (French), in
Tanzania (Swahili), and in China (Chinesg).
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Table 2. Number of visits to the online resource-limited countries module between May 2018 and November 2019 per region.

Region Users, n (%)

Western Europe 46 (12)

Eastern Europe/Caucasus 68 (17)

USA/Canada 24(6)

Central/South America 25(7)

Asia/Australia 120 (31)

Africa 106 (27)
Discussion fcering, clirial reoning, olrical problem soving. and
General decision making by providing repeated experiencesin classand

In this report, we described the development of a free and
globally accessible e-learning module containing educational
material related to pediatric endocrinology and diabetes
specifically intended for first-line physicians and health workers
inresource-limited countries. This modul e offersthe opportunity
for feedback on every multiple choice question that is
case-specific to facilitate instructive hands-on learning without
patient risk. Additionally, the content and cases are available
in 5 different languages, for use around the world.

In many resource-limited countries, disease burden far
outweighs health care resources, and health systems are poorly
adapted to the emerging burden of chronic non-communicable
diseases, including endocrine disorders and diabetes. Major
shortages in the health care professional workforce prevail, in
particular, in subspecialties such as pediatric endocrinology
[12,13].

While interaction between students and expertsin the field still
remains essential for an optimal learning experience through
exchange, review, and reflection on one another'sideas, contact
time with expertsis relatively expensive and should be used as
efficiently aspossible, especially in low-resource settingswhere
teachersarelimited [14]. Infact, the World Health Organization
and the United Nations consider the use of highly innovative,
flexible, interactive, adaptive technologies in learning as one
of the possible solutions to the shortage of well-trained health
care teachers and workers [15]. Carefully considering which
activities can take place online, and using an inverted or flipped
classroom model, can lead to better utilization of contact time,
reduced costs, and improved quality of the course [16].

Recent prospective controlled randomized studies [17]
evaluating the effects of e-learning versus traditional learning
suggest that both online and offline e-learning are equivalent,
and possibly even superior, to exclusively utilizing traditional
learning; however, these studies have largely focused on
preclinical medical studentsin Western societies.

The resource-limited countries module offers actual
problem-solving cases complementary to the various chapters,
recognizing the value of illustrating teaching points. The goal
of case-based learning isto prepare studentsfor clinical practice
through the use of authentic clinical cases. It links theory to
practicethrough the application of knowledgeto the cases, using
inquiry-based learning methods [18]. The advantages of the

https://formative.jmir.org/2020/11/e18555

by enabling studentsto focus on the complexity of clinical care
[18]. As mentioned above, learning is more effective if the
information is linked to a specific experience, with a relative
context and different environments to which this knowledge
can be applied. The use of real cases in the resource-limited
countries module emphasizes to the learner the limitations that
patients and health care workers could face in aresource-limited
countries and how to address these limitations. For example, in
many resource-limited countries, there is limited access to
medication, equipment, and diagnostic facilities, requiring
diagnostic tests or therapiesto be performed in private hospitals
or outside the country. M oreover, case-based |earning promotes
deeper learning, aiming toward understanding, critical thinking,
and integrating what a student islearning with what the student
already knows. It favors an approach with the intention to
understand and to construct meaning and make assumptions,
relating new ideasto previous knowledge and relating concepts
to everyday experience [10].

The resource-limited countries module is well suited for
classroom teaching [19,20] or small private online courseswhere
continuous interaction and discussion between the teacher and
the students are present. In fact, health professional educators
may require more information and communication technology
training and support to facilitate better information and
communication technology integration in health professional
education settings [6,10,11].

In designing an e-learning modul e for resource-limited countries
with simulation of clinical scenarios it is important to realize
that there are many relevant issues with respect to the local
setting, for example, common diagnostic tests may not be
available, and conditions may be diagnosed or treated according
to regiona rather than international standards [21]. But,
specifically, cultural aspects should also be considered. The
importance of culture, defined as the shared ideas, meanings,
and values that are acquired by individuals as members of a
society, liesin the influence it has on how individuals relate to
the health information they are presented with, and in the
fundamental relationship they have with the concepts of health
andillness[22]. Tutors must take into consideration the cultural
and demographic background of their learnersto fully enhance
content delivery and maximize subsequent knowledge potential .
In addition, issues to be considered include understanding and
respecting cultural differenceswhile maintaining legal or ethical
standards and safe translation between languages.
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In order to reach out to health care workers in remote areas and
to promote accessibility in large parts of the world in the
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proven in the field, this approach could be recommended as a
potential template for similar future applications involving

development of the resource-limited countries module, great  contributors in resource-limited countries.
effort has been put into making the complete content available . . .
in 5 languages: English, French, Spanish, Swahili, and Chinese. Conclusionsand Future Directions
Very preliminary data suggest that the moduleiswell received,
particularly in targeted parts of the world, but active promotion
to inform target users such as health care workers in primary
and secondary health care centers as well as training in
information and communications technology of teachers or
tutorsin tertiary training centersisin order [23]. The next step
is to assess the learned knowledge demonstrating improving
clinical performance, practice behavior, and ultimately, patient

outcomes.

Given the often complex layout of the original e-learning
material, the decision was made early on to separate layout from
content and use this unformatted content as the basis for the
trangdlation efforts. This technique made it possible to involve
medical professionalsfrom multiple continents, who were able
toreview thetrandation and provide their insight using asimple
browser application and an internet connection, without
problems arising from poor connectivity in their part of the
world or alack of professional design skills. Having now been
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