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Abstract
The European Society for Paediatric Endocrinology (ESPE) 
interactive website, https://www.espe-elearning.org, was first 
published online in 2012. We describe the various applica-
tions of the content of the e-learning website that has been 
greatly expanded over the last 10 years. A large module on pe-
diatric diabetes was added with the support of the Interna-
tional Society for Paediatric and Adolescent Diabetes (ISPAD). A 
separate multilingual module was created that focuses on 
frontline health care providers in limited resource settings. This 
module has been well received, particularly in targeted parts 
of the world. e-Learning may also be an opportunity to expand 
or tailor educational activities for learners according to their 

differing learning needs. The e-learning website provides 
guidelines for those interested in general pediatrics, neonatol-
ogy, clinical genetics, and pediatric gynecology. We also de-
scribe various new applications such as master classes in the 
format of interactive video lectures and joint and complemen-
tary e-learning/e-consultation webinars. Finally, internation-
al certification was recently realized as e-learning courses 
were recognized by the European Accreditation Council for 
Continuing Medical Education (EACCME). As a result of the 
social distancing measures introduced to control the CO-
VID-19 pandemic, digital education, whether individual or in a 
virtual classroom setting, has become even more important 
since e-learning can connect and engage individuals across 
geographic boundaries as well as those who live in remote 
areas. The future of education delivery may include hybrid 
learning strategies, which include in-person and e-learning 
platforms. Combined e-learning and e-consultation webinars 
illustrate how international academic institutions, learned 
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medical specialty societies and networks are uniquely placed 
to deliver balanced, disease-oriented, and patient-centered 
e-learning education and at the same time provide expert con-
sultation. Moreover, they are well equipped to maintain pro-
fessional standards and to offer appropriate accreditation.

© 2022 The Author(s).
Published by S. Karger AG, Basel

Introduction

e-Learning can be defined as “an approach to teaching 
and learning, representing all or part of the educational 
model applied, that is based on the use of electronic media 
and devices as tools for improving access to training, com-
munication, and interaction and that facilitates the adop-
tion of new ways of understanding and developing learning” 
[1]. The European Society for Paediatric Endocrinology 
(ESPE) interactive website, https://www.espe-elearning.org, 
was first published online in 2012 in an effort to combine 
education, training, and formative assessment in learning as 
well as competency-based medical education of pediatric 
endocrinology and diabetes. It was preceded by a system-
atic approach to identify relevant aspects of accessibility, dis-
semination, and analysis of the needs of student and teacher 
pediatric endocrinologists; to define the key learning ob-
jectives, research the educational literature, and explore 
information and communication technology design specifi-
cations [2]. A large module on pediatric diabetes was added 
with the support of the International Society for Paediatric 
and Adolescent Diabetes (ISPAD). The e-learning website 
supports the delivery of educational material in various e-
learning settings and allows health care trainees and profes-
sionals to further develop their knowledge, skills, attitudes, 
and competencies, keeping them actively engaged in learning 
in an ongoing manner [3–6]. The purpose of the e-learning 
website is directed at formative assessment, where the goal is 
to monitor learning and teaching by providing ongoing as-
sessment which is information rich and serves to steer and 
foster the student’s learning to the maximum of his/her abil-
ity [2]. The e-Learning Committees of ESPE and ISPAD are 
responsible for the development and quality of its content. 
The website is free of charge and globally accessible.

In this paper, we describe the various applications of the 
e-learning website that have been developed over the last 
10 years. Self-directed study and (virtual) classroom teach-
ing, termed as blended learning and instruction, are com-
plementary as online educational materials can be studied 
first followed by in-depth and interactive instruction by a 
tutor either online or in a classroom setting.

We also describe the development of a separate module 
within the e-learning website that focuses on frontline 
health care providers, medical doctors, and specialists in 
limited resource settings. Most recently, master classes in 
the format of interactive video lectures have also been in-
cluded. Formal recognition for the educational value of 
the e-learning project has been obtained by securing for-
mal continuing medical education (CME) accreditation 
through the European Accreditation Council for Con-
tinuing Medical Education (EACCME-UEMS, Brussels).

Finally, given that recent literature has indicated com-
plementary roles for e-learning and e-consultation [7], 
we describe pilot studies aimed at establishing joint e-
learning/e-consultation webinars. We conclude by briefly 
reviewing some proposals to help develop further e-learn-
ing strategies in the future.

Applications

Self-Directed Study
The content of the e-learning project, which has been 

greatly expanded over the years thanks to contributions 
of many authors from all over the world, is well suited to 
support self-directed study in order to acquire up-to-
date knowledge. Table 1 lists some of the chapters deal-
ing with a wide variety of pediatric endocrine themes, 
including diabetes, which concisely describe physiology 
and pathophysiology, along with practical approaches to 
management and treatment. The chapters are presented 
in bullet point format. As shown in Figure 1 and Table 1, 
the content of the website consists of 13 categories com-
prising 62 chapters and 103 problem-solving cases. The 
text includes references to textbooks, review articles, and 
original studies. In addition, real-life clinical cases accom-
pany each chapter so that students can identify practical 
solutions for diagnosis and management of specific med-
ical conditions in a stepwise and interactive manner. Case 
studies are focusing on common general pediatric endo-
crine conditions such as disorders of growth and puberty 
and are of particular interest to medical students or junior 
trainees. Registration for the website is free of charge, and 
the site is readily accessed through a computer, tablet, and 
with increasing frequency via smartphones as shown in 
Figure 2.

e-Learning of Pediatric Diabetes
The e-learning website contains a large module on 

pediatric diabetes, providing the complete content of the 
most recent clinical practice consensus guidelines of the 
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International Society for Paediatric and Adolescent Dia-
betes (ISPAD) [6]. In addition to 24 chapters, 37 problem-
solving case studies have been added to complement 
the various chapters. The module on health care in re-
source-limited setting contains a chapter and 4 interac-
tive problem-solving cases and focuses particularly on 
management at primary and secondary health care levels. 
The ISPAD consensus guidelines are updated and revised 
every 4 years, and the pediatric diabetes modules will be 
reviewed and updated to reflect important new manage-
ment recommendations. ISPAD also offers free 60-min 
live webinars (including time for questions and answers) 
on major topics approximately every 3–4 months. These 
have been selected and prioritized in response to a ques-
tionnaire seeking suggestions for topics. Examples of re-
cent webinars include “Advances in medical nutrition 
therapy in type 1 diabetes – from theory to practice”; 
“Navigating strategies to encourage physical activity in 
children and adolescents with type 1 diabetes”; and 
“Glucose monitoring in different health care settings”; 
recognizing that resources for diabetes care are highly 
variable throughout the world, the content is deliber-
ately adapted to a worldwide audience. Importantly, the 

webinars are all archived and freely available at any time 
to learners unable to attend the live broadcasts. Future 
webinars will focus on major updates and revisions to 
the ISPAD guidelines due to be completed in October 
2022. At the present time, all webinars are in English, 
which limits their utility for potential learners who are 
not fluent in English. Also, CME accreditation for atten-
dance is currently not available.

Health Care in Limited Resource Setting
From 2017 onward, a Health Care in Limited Resource 

Setting module has been developed for frontline physi-
cians and health workers and also for trainees or medical 
specialists in resource-limited countries. The module 
comprises 16 chapters and 24 interactive problem-solving 
case studies (vignettes) exemplifying clinical issues and 
pitfalls, with specific attention to the 3 levels of medical 
health care in resource-limited settings (Table 1). The en-
tire content has been translated by native French-, Span-
ish-, Swahili-, and Chinese-speaking colleagues into their 
respective languages [5]. This module has been well re-
ceived, particularly in targeted parts of the world as shown 
in Figure 3.

Table 1. Content of courses available on the e-learning website, subdivided into courses in pediatric endocrinology and diabetes and 
health care modules in resource-limited settings

Category Courses in pediatric endocrinology and diabetes Health care in resource-limited setting

members, n chapters cases members, n chapters cases

Adrenal disorders 1,483 1 4 155 2 1
Calcium and bone 810 5 13 82 1 2
Diabetes ISPAD Guidelines 559 24 37 113 1 4
Disorders of sex development 654 14 7 98 1 3
Growth and growth regulation 940 4 18 118 2 1
Gynecology – – – 36 4 1
Hyperinsulinism/hypoglycemia 433 1 1 98 1 3
Hyponatremia 353 1 0 – – –
Multiple endocrine deficits 141 1 1 – – –
Obesity 418 1 3 62 1 0
Pituitary 328 1 2 – – –
Puberty 978 5 9 103 1 3
Sodium and water – – – 62 1 3
Thyroid disorders 806 3 7 118 1 3
Transgender care 27 1 1 – – –
Total on August 8, 2022 7,930 62 103 1,045 16 24

Note that learning modules (as chapters and clinical cases) are available in English and cover development, pathophysiological 
mechanisms, and current views on diagnostic and therapeutic interventions. The content of the Health Care in Resource Limited Setting 
module is specifically intended for practitioners working in resource-limited countries, and chapters and case studies are also available in 
the French, Spanish, Swahili, and Chinese language. Users of the ESPE e-Learning website can add any available course and learning module 
of their interest to their personal learning path by “joining” the course and becoming a “member.” The number of members depicts the 
user’s interest related to the total number of users.
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Master Classes in Normal Growth and Puberty and 
Associated Problems
These master classes have been devised recently in an at-

tempt to present the student with a series of informal inter-
active video lectures which can be viewed and completed at 
leisure. After a 12-min introduction, the first master class 
(25 min) deals with Karlberg’s infantile, childhood, and pu-
bertal growth curves and the factors driving each. The sec-
ond master class (40 min) describes practical skills – data 
calculation and plotting, concepts such as centiles, normal 
distribution, and standard deviations (which students often 
find difficult), and a discourse on available growth charts. 
The third and final master class (60 min) deals with com-
mon problems of growth and puberty in the context of each 
of Karlberg’s growth phases. Each class contains exercises 
and problems for the student to engage with and is intended 
to be studied in at least two if not three sessions.

This initiative, which represents a departure from tra-
ditional teaching, may prove to be a more realistic learn-
ing strategy than the classic 45-min lecture model. This is 
because experience has shown that students have diffi-
culty assimilating and retaining information imparted in 
a time-restricted setting.

The master classes are now available in English with 
English subtitles and are currently being translated with 
Russian subtitles and text. They will be redone in French 
with French subtitles in early 2023.

Classroom Teaching
The content of the website is also suited for classroom 

case discussions monitored by a tutor or moderator. 
The suggested answers to the multiple choice questions 
in the problem-solving case studies can often lead to live-
ly discussions. In particular, the Health Care in Resource 

Fig. 1. Screenshot of the home page of the espe-elearning.org website showing 13 categories consisting of 79 
chapters and 120 real-life problem-solving case studies.
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Limited Setting module is useful in helping tertiary health 
care workers in regional or academic training centers 
to act as tutors to medical students or other health care 
workers. Of note, the website offers the option of a virtual 
classroom setting in which participants, including the in-
structor or tutor, can join remotely.

Target Groups
As already stated, the various applications discussed are 

targeted at pre- and postdoctoral medical students, resi-
dents, and fellows as well as nurses or nurse practitioners 
with an interest in pediatric endocrinology and diabetes. 
The classroom and master class applications are helpful in 
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Fig. 2. Device categories desktop, tablet, 
and mobile are shown in relation to the 
number of online session per year. Desktop 
use has increased from 7,108 in 2016 to 
9,862 sessions in 2021, tablet use has de-
creased from 538 in 2016 to 310 sessions in 
2021, mobile use has significantly increased 
from 898 in 2016 to 5,205 sessions in 2021.

Fig. 3. In 2021, ESPE e-Learning has counted 15,377 online visits from a total of 143 countries. The top 20 countries are depicted in this 
figure indicating global application as well as use in resource-limited regions.
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various postgraduate training settings such as Pediatric En-
docrinology Training Center for Africa (PETCA) [8, 9] and 
ESPE Winter School. For the ESPE Maghreb School, mate-
rial is available in French, and for the ESPE Caucasus and 
Central Asia School, material is available in Russian.

Continued Medical Accreditation
The European Accreditation Council for Continuing 

Medical Education (EACCME), an institution of the Eu-
ropean Union of Medical Specialists (UEMS), has signed 
agreements recognizing EACCME® e-learning credits 
with most European countries. In addition, agreement 
of mutual recognition exists with the USA and Canada, 
while other countries may recognize EACCME® credits 
on a voluntary basis. Providing accreditation for medi-
cal education of the highest quality requires that a set of 
principles and essential criteria are defined [10, 11]. Six-
ty minutes of educational activity earns 1 ECMEC®.

A set of 30 e-learning courses taken from the General 
Content, the Health Care in Limited Resource Setting mod-
ule, and the Diabetes module of the e-learning website has 
recently been accredited by EACCME in 2022. This set 
includes 10 CME credit hours for pediatric endocrinology 
core topics, pediatric endocrinology in resource-limited 
setting topics, and Diabetes ISPAD Guidelines core topics, 
respectively. Each section consists of 10 learning sequenc-
es, 1 CME each, containing a part of a chapter and/or one 
or more problem-solving cases. An example is shown in 
Figure 4. Learning progress is measured by the learning 

management system (LMS), tracking whether every page 
has been visited before allowing the learner to proceed to 
the next item in the sequence. The last item is a survey, 
where the learner provides feedback that will be used for 
statistical purposes and further development. After finish-
ing the survey, the learner receives a personalized down-
loadable certificate.

Combined e-Learning and e-Consultation in 
Resource-Limited Setting
While e-learning can be briefly defined as “any edu-

cational intervention mediated electronically via the In-
ternet” [12], e-consultation is defined as “synchronous or 
asynchronous, consultative, provider-to-provider com-
munications within a shared electronic health record” 
[13] or as “the use of information communication and 
technology for interaction between health professionals.” 
e-Learning improves professional knowledge and skills 
of health care workers, particularly when simple, stable, 
and easy-to-use technology is applied, and technical 
problems can be circumvented [14]. Telemedicine net-
works such as “Médecins Sans Frontières” and Collegium 
Telemedicus, a store-and-forward consultation platform 
(www.collegiumtelemedicus.org), enable provision of spe-
cialized care through supervision and evaluation provided 
remotely [15, 16]. It is important to note that explicitly 
offering e-learning in combination with e-consultation 
will enhance the usability of e-consultation. As illustrated 
in Figure 5, e-learning provides background and in-depth 

Fig. 4. An example of a continuing medical education (CME) course indicating the content and learning ob-
jectives.
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understanding of underlying pathophysiology and evi-
dence-based management, which will improve effective-
ness, efficiency as well as satisfaction and empowerment 
within the community [7].

For example, in 2021, a series of combined e-learning 
and e-consultation webinars were initiated in close col-
laboration with the Indonesian Pediatric Society (IPS) 
and ESPE. The format is as follows: the expert tutor starts 
the session by discussing relevant parts of the e-learning 
website (chapter and/or case) for 30–40 min during which 
interactive polling is launched to keep the audience en-
gaged. Participants present 2 or 3 anonymized cases in 
PowerPoint format. The last slide contains questions or 
management dilemmas for discussion by the tutor. The 
total session lasts 90 min. Finally, the tutor prepares a brief 
written summary including the e-learning points dis-
cussed, key messages and provides suggestions for further 
study using the website content and relevant, up-to-date 
literature references.

Survey details from respondents of the Indonesian we-
binar series indicated that after 9 sessions, the attendance 
number of fellows and junior staff was steady at around 
45 participants, and more than 90% indicated that access 
to the online web series modules was appropriate and 

objectives of the course were clearly identified and met. 
Moreover, content was rated most interesting, the level of 
the e-learning content being in accordance with current 
knowledge. These sentiments are reflected by 98% of the 
participants agreeing to use the webinar format to reach 
out to referring physicians and health care workers in 
their own city or region.

Discussion

In this review, we describe the various global applica-
tions of an interactive e-learning website that has been 
developed over the last 10 years. e-Learning is as effective 
as other educational approaches for the acquisition of 
knowledge and skills [17]. It serves as an effective adjunct 
to conventional teaching due to the ease of access online, 
the ability to quickly revise and update educational mate-
rials, and the ability to serve numerous students at a rela-
tively low cost. Research on outcomes of e-learning has 
predominantly focused on acquisition of knowledge and 
skills and participant satisfaction, whether at the level of 
a medical student or of continuing professional develop-
ment of health care professionals.

Fig. 5. Complementary nature of e-learning and e-consultation on knowledge, skills, attitudes, and adherence to 
practice of health care workers (HCW) and the role of international academic institutions, learned societies, and 
networks.
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However, research on assessment of performance – the 
combination of skills and behavioral changes that result 
from e-learning intervention and on patient outcomes – 
meets with conceptual and practical challenges. Tudor et al. 
[18] reviewed many research questions identified from an 
extensive overview of systematic reviews on health profes-
sions’ digital education. Questions regarding the evaluation 
of digital health education include how studies should be 
designed to ensure the generalizability of their findings 
across different settings and how to report them and to 
what extent e-learning is effective in improving the applica-
tion of knowledge and performance of skills of health care 
professionals in the clinical setting. To answer these ques-
tions, reliable and validated instruments to objectively eval-
uate behavioral and patient outcomes need to be developed.

Traditional methodologies such as randomized con-
trolled trials are clearly impractical in the postdoctoral clin-
ical setting. Research on e-learning, including face-to-face 
or virtual classroom teaching, and whether preceded by 
blended e-learning [19], needs to move from assessing 
knowledge acquisition and participant experiences toward 
cultivating an understanding of how e-learning is influenc-
ing behavior and consequently improving patient outcomes 
[20]. In addition, relevant to the application of global e-
learning are questions about whether cultural and socio-
economic factors within different countries influence the 
use of digital education. Urstad et al. [21] concluded that 
when sharing e-learning resources across countries, an ad-
aptation and translation process that includes a multicul-
tural and multidisciplinary perspective is needed. In view 
of this concern, authors from all over the world have been 
invited to contribute to the content of the ESPE e-Learning 
website, and, in particular, the content of the module 
“Health Care in Resource Limited Setting” was written by 
authors from low- and middle-income countries [5].

Although global and free access to up-to-date content 
under the guidance of members of learned societies such 
as ESPE and ISPAD is a great asset, the language in which 
the content is provided may be a major barrier, particu-
larly in continents and countries where English is not the 
native language. Although in recent years, considerable 
advances in translation using artificial intelligence have 
been made, significant limitations with currently avail-
able machine translation technologies prevent its general 
use, so that time-consuming and costly human correction 
is still required [22, 23].

The social distancing measures introduced to control the 
COVID-19 pandemic have dramatically changed the deliv-
ery of education worldwide. With this sudden shift, digital 
education, whether individual or in a virtual classroom 

setting, has become even more important since e-learning 
can connect and engage individuals across geographic 
boundaries as well as those who live in remote areas. In a 
recent review, an up-to-date summary of best practice of 
virtual classroom e-learning and how to effectively apply 
blended learning is given [24]. A recommended integrat-
ed approach involves case-based learning in which an online 
case presentation leads the participants via an unfolding case 
scenario featuring a series of trigger questions and model 
responses that encourage use of their clinical reasoning 
skills to reach a definitive diagnosis and management 
plan. Interpersonal interaction can be provided by facili-
tator-led group work in virtual break-out rooms or by 
engaging students using online polling which has the ad-
ditional advantage of giving the tutor an impression of the 
level of knowledge of the students and provides an imme-
diate incentive for further discussion.

e-Learning may also be an opportunity to expand or 
tailor educational activities for learners according to their 
differing learning needs. Thus, the pediatric endocrinol-
ogy e-learning website provides guidelines for those inter-
ested in general pediatrics, neonatology, clinical genetics, 
and pediatric gynecology. Moreover, competencies in 
clinical management and communication from e-learn-
ing have been evaluated in two global studies focusing on 
the “medical expert” and the “communicator” [25, 26]. All 
the clinical fellows involved appreciated the personalized 
feedback from the various experts and particularly valued 
the many different viewpoints expressed and the encour-
agement provided.

In general, learning by practice is regarded as the most 
powerful way of learning. However, even in major referral 
centers, the number of patients with rare diseases, such as 
disorders of sex development, is small. Thus, exposure to 
the clinical management of newly referred patients with 
rare conditions is very limited. There is also a strong need 
for alternative learning methods to train the necessary 
competencies for a medical specialist. e-Learning is in-
creasingly being used to train competencies such as “schol-
ar” and medical expert. The use of e-learning to train other 
competencies such as communicator and collaborator is 
not yet common practice. The global study evaluating 
competencies of fellows in pediatric endocrinology, as de-
scribed, shows that e-learning with personal feedback of-
fers possibilities to teach these competencies. In principle, 
the LMS allows direct interaction between fellow and tutor/
expert. As the emphasis is on formative assessment, the tu-
tor is able to correct any misunderstanding of the assign-
ment or to request further details. Similarly, the combined 
e-learning and e-consultation webinars have been shown to 
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not only improve knowledge and understanding of patho-
physiology but also to promote clinical management by 
direct interaction between tutor and participant. The role 
of the tutor in the classroom setting and of the e-moder-
ator in webinar teaching should not be underestimated 
and warrants training in digital and educational compe-
tence, assessment of educational skills as well as specific 
(academic) accreditation [18, 27–29]. However, it should 
be stressed that the ESPE e-Learning website is different 
from LMS in how it serves both students and tutors. The 
e-learning website is freely accessible on a global scale but 
lacks the administration and managerial structure of an 
institution where specified groups of students are assigned 
to a tutor who is monitoring learning progress from within 
the system. However, it is targeting institutions and indi-
viduals to use parts of the website content, within or in ad-
dition to their internal system.

Conclusions and Future Directions

This review demonstrates that a global e-learning 
platform can be successfully developed and maintained. 
However, ensuring that objectives are met and content is 
maintained requires frequent updates within the e-learning 
environment – a laborious, time-consuming, and complex 
task requiring a dedicated team of content experts willing 
to provide their time voluntarily for the greater good. More-
over, the e-learning platform model depends on a dedicat-
ed management team that is well equipped to handle the 
ever-changing technical online standards, new information 
technology developments, and the growing workload in 
project and content management.

During the pandemic, we have seen an exponential 
growth in digital health information [29]. In the future, 
clinicians and students with limited time for continuing 
education may require customized education that is tai-
lored to their specific learning needs. e-Learning plat-
forms such as the ESPE e-Learning website can be more 
readily updated and customized to the participants’ learn-
ing and educational needs to be able to reach geographi-
cally dispersed health professionals, especially in low- and 
middle-income settings.

The future of education delivery may include hybrid 
learning strategies, which include in-person and e-learn-
ing platforms and are likely to become the universal mode 
of delivering health education [30]. Combined e-learning 
and e-consultation webinars illustrate how international 
academic institutions, learned medical specialty societ-
ies, and networks are uniquely placed to deliver balanced, 

disease-oriented, and patient-centered e-learning educa-
tion and at the same time provide expert consultation, as 
illustrated in Figure 5 [7]. Moreover, they are well equipped 
to maintain professional standards and to offer appropri-
ate accreditation [10, 11].
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