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1 | INTRODUCTION

Sleep medicine is a broad and interdisciplinary field including several
highly prevalent diseases such as insomnia, sleep related breathing
disorders, and sleep related movement disorders. Despite its impor-
tant clinical relevance, structured education and certification has been
implemented only in a few countries around the world and clinical
practice is performed by many health care professionals without
formalised education. In order to improve knowledge and quality of
care based on internationally accepted criteria, the European Sleep
Research Society (ESRS) launched an examination and certification
programme for sleep medicine experts - called the “European
Somnologist” certification programme. Preparations started 15 years
ago, and the first examination took place in 2012. The examination is
performed using multiple choice (MC) questions (single best answer
[SBA]-type). In addition, a practically oriented, paper-based test proce-
dure has been added in recent years.

Thereby the ESRS certification programme is one of three inter-
national certification programmes next to those organised by the
American Academy of Sleep Medicine and the World Sleep Society.
Our paper describes the development of the examination programme,
the milestones achieved by running the programme during the past
10 years and - by performing a critical appraisal - we would like to
illustrate our vision on how this programme can be further developed

during the upcoming decade.

2 | THE DEVELOPMENT OF LEARNING
CONTENT AND EXAMINATION
PROCEDURES FOR SLEEP MEDICINE
EDUCATION IN EUROPE

As the field of clinical sleep medicine rapidly expanded after the turn
of the previous century, a framework for education and certification
of sleep medicine professionals became mandatory. In the light of
this evolution, the ESRS commissioned its sleep medicine and educa-
tional committees to create a comprehensive plan for professional
credentialing in concert with the assembly of European national
sleep societies. The envisaged educational construction required
several building blocks that yet had to be supplied. A series of state-
ment papers was published to provide the context for the certifica-
tion process, the development of which has been summarised in

Figure 1.

certification programme.

appraisal pinpoints several missing links in the process - mainly as a missing construc-
tive alignment between learning objectives, learning and teaching activities, and the

final assessment. A series of suggestions has been made to further improve the ESRS

constructive alignment, curriculum, education, learning objectives, sleep medicine specialists

The first step was to define an outline for the accreditation of
Sleep Medicine Centres (SMCs). SMCs are the core facilities for muilti-
disciplinary sleep healthcare (Pevernagie, 2006). They also serve for
practical education and training in the skills of the future workforce in
clinical sleep medicine. In this paper, the structural and operational
requirements for SMCs are defined. As a subsequent step, the certifi-
cation of sleep healthcare practitioners was addressed. In a separate
guideline, the principles for the formation and credentialing of sleep
professionals were described, considering education in the science of
sleep, achievement of technical and practical skills, and acquiring suffi-
cient expertise in sleep medicine (Pevernagie et al., 2009). In this
paper, it is also stipulated that a sleep medicine specialist in charge of
a sleep medicine centre needs to work full time in this area and that
trainees must perform a specific number of diagnostic and treatment
procedures during their curriculum. It was recommended that certifi-
cation should be implemented at the national level by sleep societies
or healthcare authorities, rather than to be organised centrally by a
European expert society such as the ESRS. No specifications regarding
assessment or examination procedures were issued at that time.

Subsequently, the ESRS published the “Catalogue of Knowledge
and Skills for Sleep Medicine”, which specified the content of the cur-
riculum for clinical sleep medicine in detail (Penzel et al., 2014). Con-
sidering the multidisciplinary structure of sleep medicine, the
curriculum was divided into 14 subchapters reflecting the basic physi-
ology of sleep, diagnostic methodology, and the different disease cat-
egories in line with the International Classification of Sleep Disorders
(American Academy of Sleep Medicine, 2014). European Credit Trans-
fer System (ECTS) credits were allocated to the learning content in
the different chapters (European Education Area, downloaded, 2022).
In total, 15 ECTS points were linked to theoretical matter, whereas
45 ECTS points were associated with practical training, to be per-
formed in teaching centres accredited for sleep medicine, the SMCs.
The Catalogue of Knowledge and Skills for Sleep Medicine has
recently been revised to keep track of current advances in sleep sci-
ence and to serve as a backbone for the second edition of the ESRS
sleep medicine textbook (Penzel et al., 2021).

Plans for introducing the assessment of professional knowledge
and skills, based on formal examination procedures, were made early
on. Such an instrument was deemed pivotal to define sleep medicine
as a clinical competence area. An authentic certificate would strongly
add to improving patient care, harmonising education in Europe,
enhancing the competence of practitioners, and increasing profes-

sional recognition within Europe. Furthermore, it was considered that
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The ESRS pathway to improve quality of sleep medicine practice in Europe
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FIGURE 1

awardees should receive a certificate with an appealing title: the term
“Somnologist - Expert in sleep medicine” was chosen. By now, these
goals have been reached, as all over Europe teaching courses have
been organised to prepare candidates for the annual examination ses-
sions organised by the ESRS. Furthermore, in many countries the
European qualification of “Somnologist”, whilst not a professional title
from a legal point of view, has become an obligatory credential for
practitioners who want to be acknowledged as specialists in the field
of sleep medicine.

In 2012, the first examination and certification of somnologists
took place at the ESRS congress in Paris. An examination subcommit-
tee had been appointed to prepare this first “grandparenting” exami-
nation. The committee decided to have two rounds of grandparenting,
corresponding a 2-year transition, for all somnologists. The examina-
tion consisted of 50 multiple choice questions. Candidates eligible for
the examination process were experienced sleep medicine experts
with proven track records in the field. A second grandparenting exam-
ination for somnologists was organised in 2013 in Berlin, on the occa-
sion of the Sleep and Breathing meeting. In the following year, a
grandparenting examination for somnologist-technologists was
implemented. It took place together with the first regular examination
for somnologists at the ESRS congress in Tallinn. Afterwards, regular
examinations for both professional categories were repeated on an
annual basis. Figure 2 shows the number of somnologists and
somnologist-technologists who passed the examination in consecutive
years. The format of the examination was adapted over time, the most
important changes of which are presented in Table 1.

Initially, the examination procedure had not been backed up by a
systematic educational programme. Questions were collected from

senior sleep experts across Europe and reviewed by this group. The

Implementation

>

Review, reflection and revision

Historic overview of the ESRS European Somnologist certification programme from the start in 2006 until today

ESRS did not have the capacity to offer a comprehensive training
course for a sizeable number of examinees. Also, European reading
material to prepare for this specific examination was lacking. Only
American and national language textbooks on sleep medicine were
available. Therefore, a new textbook was compiled to provide suitable
learning content, addressing all chapters of the catalogue of knowl-
edge and skills (Bassetti et al., 2014). To meet the growing body of sci-
entific knowledge, and to compensate for missing information in the
previous version, a second edition of this reference book was publi-
shed (Bassetti et al., 2021). More specifically, content related to major
medical disciplines was added, including pulmonary medicine, neurol-
ogy, psychiatry, paediatrics, geriatrics, as well as internal medicine.
The new edition now specifies the learning objectives (LO), thereby
orienting candidates who want to study the vast domains of basic
sleep science and sleep medicine.

The integration of paediatric sleep in the second edition of the
Sleep Medicine textbook gives proof of the relevance of this domain.
Accordingly, paediatric sleep questions have been incorporated into
the examination process, and now comprise 6% of all questions. Basic
knowledge of paediatric sleep disorders is mandatory, not only for

paediatricians but also for adult sleep medicine specialists.

3 | PERFORMANCE OF THE
EXAMINATION AND CERTIFICATION
PROCESS

Between 2012 and 2021, 1046 European Somnologists have success-
fully passed the examination (Figure 2). Of them 821 are physicians,
psychologists, or researchers with at least a master's degree and
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FIGURE 2 Number of certified European Somnologists by year and profession

TABLE 1 Changes in the format of the examination
Somnologist-technologist
Year  Somnologist examination examination
2012  Grandparenting examination
50 Theoretical questions
2014  Regular examination Grandparenting examination
applying eligibility criteria 50 Theoretical questions
50 Theoretical questions Practical part: Sleep scoring,
MSLT, respiratory and
cardiac event
interpretation, PSG limb
movement event
interpretation
2017 75 Theoretical questions
2018 100 Theoretical questions
30 Practical questions
2020  On-line examination On-line examination
2021 70 Theoretical questions
2022  Hybrid (on-site and on-line) Hybrid (on-site and on-line)

format format

225 certified somnologists are sleep technologists or nurses. In the
latter group, education and examination followed a slightly different
path with higher emphasis on the practical aspects of diagnosing sleep
disorders and treating sleep disordered breathing with ventilatory
support devices.

The candidates come from 55 different countries and the distri-

bution of examinees per countries varied substantially (Figure 3).

Smaller European countries do not provide their own certification pro-
cess, and the European Somnologist examination and certification is
used to certify health care professionals with proven knowledge and
skills in sleep medicine. Larger countries such as Germany, France,
Spain, and ltaly maintained their national certification process, but
several sleep medicine experts even from those countries decided to
aim for certification as a European Somnologist.

Eligibility for the examination and certification requires prior
theoretical and practical training as outlined in the publications
stated above (Penzel et al., 2021; Pevernagie, 2006) (Appendix S1).
Over time, 88% of the applicants in the group of physicians/psy-
chologists/scientists have fulfilled the eligibility criteria. For tech-
nologists, the criteria were fulfilled even to a slightly higher degree
(93%). The number of participants and finally certified somnologists
varied between the years and the higher numbers are associated
with the examinations performed prior to the ESRS bi-annual con-
gresses (2012, 2014, 2016, and 2018) (Figure 2). In 2020 and 2021
the examinations were performed online as a direct consequence of
the COVID-19 pandemic and participation was high on both
occasions.

The overall examination failure rate was slightly higher in the
examination for technologists (11%) when compared with the
somnologists (7%). Overall, the failure rate increased after 2016, when
the number of questions was increased from 50 over 75 to
100 (Table 2) and today is around 10% for somnologists.

The finally certified European Somnologists are most frequently

physicians with a background as specialists in pneumology (23%),
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FIGURE 3 Distribution of European Somnologists across countries (n = 30) including the examinations from 2012-2021. Only countries with

at least three certified specialists are listed

neurology (14%), and ear nose throat surgery (8%) underlining the
multidisciplinary character of the field. Technologists were the second
most frequent profession followed by behavioural therapists and
sleep scientists.

4 | CRITICAL APPRAISAL AND FUTURE
PERSPECTIVES

4.1 | Question 1: Does the ESRS education and
certification programme follow the principles of
“constructive alighment”?

The concept of “constructive alignment” (CA) has been adopted in the
Bologna process for European wide higher education (Bologna
Declaration, 1999). Constructive alignment describes the interaction
between the learning objectives outlined in the course curriculum, the
actual teaching and learning activities (LTA) and the final assessment
which should be all aligned to each other (Biggs, 2003; Biggs, 2014;
Tyler, 1940). In short, can the assessment reflect that the student really
learned what he/she was supposed to learn? It is essential, that the
course plan a priori designs the learning objectives, the LTA, and the
final assessment in order to achieve the optimal learning outcome for
the student. As outlined in Figure 4, some critical issues about the cur-
rent ESRS certification and assessment practice for sleep medicine can
be raised.

First, the learning objectives were not predefined from the begin-
ning. The curriculum describes subject headings in the different areas
of sleep medicine without defining what kind of knowledge and prac-
tical skills are necessary to achieve the level of an expert in the field
(Penzel et al., 2014; Penzel et al., 2021).

Second, teaching activities are not performed by the examiner,
the ESRS. The current structure creates a potential problem in the
attempt to follow the widely accepted concept of constructive
alignment. However, this problem is evident in several other educa-
tional programmes in medicine. For example, specialist education
programmes have developed the concept of entrustable profes-
sional activities (EPA) to define a priori what kind of clinical skills are
necessary for a physician to perform in a patient safe manner (Ten
Cate, 2005). For sleep medicine, the publication of Pevernagie
describes that sleep medicine experts should have performed a
number of activities (“Practical skills”) (Pevernagie, 2006).This
includes specialised evaluation and clinical care of at least
100 patients from the different disciplines of sleep medicine (includ-
ing sleep-breathing disorder, insomnia disorder, hypersomnia, move-
ment disorder, circadian disorder). However, a systematic and
detailed definition of, for instance, EPAs in the practice of sleep
medicine have not been provided in the rules for eligibility of certifi-
cation candidates (Appendix S1).

Third, the ESRS Textbook is suggested as the main source of
knowledge necessary to pass the examination. The book had more
than 500 pages in the first edition, now more than 1000 pages in the
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Room for improvement in the current ESRS certification procedure?

* The lerning outcomes (LO) are not
predefined and no consensus document
has been published.

* The current catalogue of knowledge
and skills (CKS) defines areas of
knowledge on a superficial level and
not on the level of detailed, a-priori
defined LO’s.

—

Teachingand f————" Assessment |:> )

’ Learning activities

* Teaching and learning activities (TLA) are
not performed by the examinator ( ESRS).

* The ESRS textbook is curently the main teaching instrument
aligned with the curriculum. However, this type of learning
has a number of limitations and excludes students with
certain learning skills. True understanding of the subject

* Sleep Medicine Centers and the National
Sleep Societies are the locations for
TLA’s. However, they are not guided by a
course plan with detailed LO to actually
guide the execution of TLA.

matter may be limited.

* The new textbook defines LO’s in each chapter but they

Constructive alignment .

Learning
outcomes

The assessment (A) by today is
organized as a MC questionnaire plus a
practical part (paper based). The A is
not specifically linked to LO’s and the
TLA in the current format

* After the A, no feedback is given to the
student — lack of learning and
improving through the assessment

Mainly low level learning is assessed,
not the higher degree of learing like
reflection over or solving of complex
Biggs 2014 clinical situations

*  Online-examinations are more
vulnerable for fraud when assessing
direct questions with short answers

Relevance : Each questions creates 1
point, but are the questions equal in
their relevance for the overall learning
goal/knowledge?

were not constructed and aligned with the overall learning
content and with the assessment.

FIGURE 4 Critical appraisal: Alignment between components of learning, teaching and assessment

second edition (Bassetti et al., 2014; Bassetti et al., 2021). The chap-
ters of the book are aligned with the chapter number and headings of
the curriculum (Penzel et al., 2014; Penzel et al., 2021). Further, in the
second edition, each author of the chapter was asked to define learn-
ing objectives. However, as learning objectives were not drafted a
priori to define the most important content that the student should
know as a future sleep medicine expert, they might not be con-
structed in an optimal, systematic way.

Albeit providing an uniform and transparent framework, a text-
book as a main learning resource has also several limitations. It is
restricted to individuals with English language skills. It might also
favour students with a learning style based on theoretical learning
compared with those more capable of learning, understanding, and
reflecting through practical tasks (see also discussion under question
3). According to Kolb's theory of different learning styles, students
with a proneness to “abstract conceptualisation” and “reflective
observation” may have better chances in the final assessment com-
pared with students with a proneness to learning styles favouring
“concrete experience” and “active experimentation”. (Kolb, 1984).

Fourth, the assessment uses mainly multiple choice (SBA-style)
questions (N = 100), with an additional paper-based part where more
practical skills are assessed, for example by performing sleep diagnostic
procedures or classification of sleep stages or breathing events from
patient practice. The overall success rate should be at least 60% for the
SBA-questions and 80% for the practical part. As outlined above, the
current ESRS somnologist examination does not fully comply with the
principle of constructive alignment as the SBA questions are not com-

prehensively designed to align with the learning objectives. Further,

providing feedback to the students after the examination would be
important to combine the examination with a strong learning event.
The feedback may guide the student to a better achievement and to

pinpoint areas for future studies and/or practice.

4.2 | Question 2: What learning skills and type of
knowledge is assessed in the current examination?

Bloom's taxonomy describes six different learning skills: “Remember-
ing and Understanding” as low level, “Analysing and Applying” as
intermediate level and “Evaluating and Creating” as high level learning
skills (Bloom, 1956). To achieve broad knowledge in sleep medicine,
all types of learning skills are necessary during the learning process.
As emphasised by Pereira (Pereira et al., 2016), examination using
mainly multiple choice questions encourages surface rather than deep
learning corresponding to low level learning. It has been shown that
students with poor learning skills may prefer multiple-choice question
examinations rather than other examination forms, such as those
based on essays or oral interviews. Students in general rate multiple
choice question-based examinations very low due to its potential neg-
ative impact on the overall learning process as deep learning or critical
thinking are not examined. There is a clear risk that the student learns
what is in the examination and not what is necessary to practise as a
sleep medicine expert. This would of course significantly affect the
content validity of the examination.

In this line of argumentation, examination of the practical aspects

in sleep medicine needs some consideration. In the current
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examination, practical skills are tested mainly by the sleep scoring per-
formance. This may not be an ideal test, as the inter-scorer variability is
rather high (only 60-80% agreement between scorers). Further, the
profession (physician, psychologist, technician, nurse, researcher) of the
sleep scorer could have an influence on performance during the exami-
nation. Another aspect, which is also unexplored, is whether the knowl-
edge tested is relevant for the final clinical decision making, the
diagnostic accuracy. However, one study performed in students of
three Swedish sleep scoring courses showed that the student's self-
assessment of their increase in knowledge and satisfaction with the
scoring course did not differ between the professions or the level of
experience at the start of the course (Grote, 2019). From this indirect
evidence it can be hypothesised that the current practice in the ESRS
examination may be a valid approach to use at least similar cases for

sleep medicine experts from various academic backgrounds.

4.3 | Question 3: Are there any considerations to
new online-examination?

The COVID-19 pandemic resulted in the need to change the “in real
life” examination procedure performed during 2012-2019 to an
online-examination event. In general, the content of the multiple choice
questionnaire and the practical session were easy to adapt to a web-
based format. In contrast, online examinations need preventive mea-
sures against fraud. This was in part ensured by external cameras to be
installed by the student. In addition, the answer alternatives of the mul-
tiple choice questions were also presented in a random order. This
technical procedure may prevent systematic fraud. However, questions
in the MC-SBA format with short answers potentially increase the risk
for fraud and thereby reduce the reliability of the examination. More
open questions with answers in short essays could be a more reliable
examination tool when compared with multiple choice questions.

As shown in Figure 2, during the pandemic years 2020 and 2021,
more than 270 students passed the examinations. This is the highest pass-
through on a 2-year basis, but the failure rates tended also to be higher
(9.8% and 15.5%, respectively). After balancing the advantages and disad-
vantages, the examination committee decided to offer even in the future

both an off-line and an on-line examination in 2022 and onwards.

5 | SUGGESTIONS FORIMPROVEMENT OF
THE CERTIFICATION AND ASSESSMENT
PROCESS

The historic overview and the critical appraisal of the current certification
and examination process show the strengths but also the limitations of
the current approach. Non-conformance with constructive alignment,
reduced validity and reliability of the examination and the reduced
emphasis on higher learning skills point towards the need for further
development in the pedagogical construct of the certification process.
Therefore, some suggestions can be formulated to further improve and

align the process according to current knowledge and evidence.

Research

e Course curriculum
The first suggestion is to streamline the process towards the principle
of constructive alignment in more detail. To achieve this, learning
objectives need to be defined more precisely. Teaching and learning
activities also need to be specified in more detail with the current
catalogue of knowledge and skills as the basis. As the ESRS will not
be able to perform all teaching and learning under their umbrella, a
detailed course programme can be designed which may guide both
the teaching bodies for theoretical knowledge (universities, insti-
tutes, national sleep societies) as well as for practical knowledge and
skills (the accredited SMCs). The current examination will align the
questions more tightly to the learning objectives.

e Textbook
The next edition of the ESRS Textbook would hence need a
reformulation accordingly, with a specific focus on the learning objec-
tives. One needs to consider if the learning objectives are focussed
on professional development or more on patient related outcomes: a
patient-centred or a profession-centred educational learning content.
Thus, Edition 3 may need substantial changes in both the structure
and content within each chapter to align with the a priori defined
learning objectives. One may even consider pedagogic expert support
to improve the content and presentation of knowledge.

e Assessment
Along with these improvements, also the assessment may be modi-
fied. While students are systematically asked for feedback, they
should also be provided with feedback, for example by highlighting
their performance in respect to reach chapter A-O in the curriculum.
Questions and tasks evaluating the student's high level learning skills
should be considered. One alternative would be to elaborate the
online examination with practical parts or group seminars in the
online environment and even peer- or self-examination tasks could
be probed. Nevertheless, along with the aim to improve the exami-
nation, one should also bear in mind the time requirements and
objectivity for the evaluation of the written examination.

e Structured development towards competence-based education
For example, the widely practised EPA evaluation system could be
incorporated in practical teaching at the level of accredited sleep cen-
tres (SMCs) for the training of future sleep specialists (Ten Cate, 2005).
Furthermore, the principle of Objective Structured Clinical Examination
(OSCE) may be probed in teaching courses at the national level (Tervo
et al,, 1997). OSCE are built by a circuit of different stations that evalu-
ate knowledge and skills. It has been used mainly in the assessment of
medical students but may also be very helpful to assess medical pro-

fessionals in the later stage of specialisation.

6 | CONCLUSION

In retrospect, the entire education and certification programme was
developed to improve the quality of care and professional compe-
tence in European sleep medicine. The model has been built in a step-
wise fashion. The procedure of providing annual examinations whilst

adapting the format and content has been quite successful.
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Eventually, the certification process has turned out to a be long-term
initiative of the ESRS with an ever-increasing number of applicants
over time. Altogether, the number of certified sleep medicine experts
is exceeding 1000 and more than 220 individuals have applied to sit
the somnologists' examination in 2022. So far, the examination proce-
dure has been fueled by the know-how of sleep experts with a track
record in university-based teaching. However, the expertise of consul-
tants for quality assessment or pedagogic experts has not been inte-
grated yet. These professionals will have to be involved to strengthen
the foundations of learning and assessment services offered by the
ESRS. Reaching this objective is a challenge for the society in its drive
to further improve this already successful programme.
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