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INTRODUCTION

Neurology arose as a new medical specialty first in France, the UK

and Germany and then in North and South America in the second
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Abstract

Background and purpose: Neurology residency programmes, which were first estab-
lished at the beginning of the 20th century, have become mandatory all over Europe
in the last 40-50years. The first European Training Requirements in Neurology (ETRN)
were published in 2005 and first updated in 2016. This paper reports the most recent
revisions of the ETRN.

Methods: Members of the EAN board performed an in depth revision of the ETNR
2016-version, which was reviewed by members of the European Board and Section of
Neurology of the UEMS, the Education and Scientific Panels, the Resident and Research
Fellow Section and the Board of the EAN, as well as the presidents of the 47 European
National Societies.

Results: The new (2022) ETRN suggest a 5-year training subdivided in three phases: a
first phase (2years) of general neurology training, a second phase (2 years) of training in
neurophysiology/neurological subspecialties and a third phase (1 year) to expand clinical
training (e.g., in other neurodisciplines) or for research (path for clinical neuroscientist).
The necessary theoretical and clinical competences as well as learning objectives in diag-
nostic tests have been updated, are newly organized in four levels and include 19 neuro-
logical subspecialties. Finally, the new ETRN require, in addition to a programme director,
a team of clinician-educators who regularly review the resident's progress.

The 2022 update of the ETRN reflects emerging requirements for the practice of neu-
rology and contributes to the international standardization of training necessary for the

increasing needs of residents and specialists across Europe.
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half of the 19th century [1]. The first chair of neurology was created
in 1882 in Paris for J.M. Charcot (chairs with other denomination
and broader responsibility had been established for neurologists in

other countries such as Germany, the United States and Russia) [2,

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction
in any medium, provided the original work is properly cited and is not used for commercial purposes.
© 2023 The Authors. European Journal of Neurology published by John Wiley & Sons Ltd on behalf of European Academy of Neurology.

Eur J Neurol. 2024;31:€15909.
https://doi.org/10.1111/ene.15909

wileyonlinelibrary.com/journal/ene 10f8


https://doi.org/10.1111/ene.15909
www.wileyonlinelibrary.com/journal/ene
mailto:
https://orcid.org/0000-0002-4535-0245
https://orcid.org/0000-0003-4433-3985
https://orcid.org/0000-0002-7265-7429
http://creativecommons.org/licenses/by-nc/4.0/
mailto:claudio.bassetti@insel.ch

20f8 |

BASSETTI ET AL.

3]. By the end of the century chairs of neurology had been estab-
lished in several countries including Argentina, the Netherlands and
Switzerland [1, 4].

The first national neurological societies were founded in the
United States (1875) and Belgium (1896) [2]. The German (1907),
Italian (1907) and Swiss (1908) neurological societies were founded
a few years later [4]. In many countries neurological societies were
founded only after the Second World War (e.g., in 1948 in Canada).
First clinics, wards, divisions and departments of neurology were es-
tablished in Europe, the United States and South America at the turn
of the 20th century [1, 4, 5].

The recognition of neurology as an independent medical spe-
cialty in Europe remained slow, however, taking place rarely before
(e.g., Germany in 1919, the Netherlands in 1931, Switzerland in
1932) and most commonly after the Second World War (e.g., 1945
in the UK, 1965 in Canada, 1968 in France, 1976 in Slovenia, 1977 in
Italy, 1991 in Belgium, 1994 in Austria [2, 6, 7]). It is noteworthy that
in several countries, including Austria, Canada, France, Germany,
Japan, Italy, the United States and Switzerland, joint neurology-
psychiatry or neurology-neurosurgery training programmes (and
certifications) persisted for a long time and were separated only in
the second half of the late 20th century [2, 8].

EUROPEAN PREGRADUATE PROGRAMMES
(MEDICAL SCHOOL TEACHING) IN
NEUROLOGY

In 1911 there was no independent medical school teaching (pregrad-
uate programmes) in neurology in most countries [9]. At the time of
the first World Neurology Meeting in Bern in 1931, neurology was
recognized in Europe as a mandatory field of the pregraduate medi-
cal curriculum only in Bulgaria, Estonia, Romania, Russia and Norway
[4].

In a few other countries pregraduate programmes were estab-
lished shortly thereafter (e.g., in 1913 in the Netherlands, in 1935 in
Switzerland, in the 1930s in Belgium, in 1945 in Slovenia) [10]. In a
survey published in 2011 a pregraduate curriculum in neurology was
found to be present in all 31 participating European countries with
a mean number of hours of training ranging from 20 (Spain) to 240h
(Hungary) [11, 12].

In the United States, most medical schools offer rotations for
students that average 4 weeks in length and are typically placed in
the third year [13]. In several European countries clinical rotations

are placed in the last 2 years of the master training.

EUROPEAN POSTGRADUATE (RESIDENCY)
PROGRAMMES IN NEUROLOGY

Postgraduate training in neurology started to be available in some
European countries and the United States already in the 19th cen-
tury. Neurology residency programmes were established in the first

decades of the 20th century in the United States (e.g., in 1919 at
Mayo Clinic) and Europe (e.g., in 1931 in the Netherlands, in 1939 in
Switzerland) [10, 14].

In most European countries, South America and Asia indepen-
dent neurology curricula were established only after the Second
World War (e.g., 1945 in the UK and Slovenia, 1967 in Argentina,
1970 in Australia, 1990 in Belgium, 1991 in Italy [7, 15]). The result
of this delay was a very limited number of neurologists in most coun-
tries (e.g., two in Australia at the eve of the Second World War, 57 in
in the UK in 1954 compared to 166 in 1956 in Switzerland) [6, 10, 15,
16]. In the USA residency review committees were introduced in the
1950s and only 19 Americans became board-certified neurologists
in 1960 [2, 14, 17]. The introduction of the National Health Service
in the UK (1945) and of Medicare in the United States (1965) had a
major impact on the creation (UK) and expansion (United States) of
neurological residency programmes in these two countries [6, 15,
17].

The European Union of Medical Specialists (UEMS) was created
in 1958 to oversee and promote the highest level of training and
the development of European standards in the different medical
disciplines. The UEMS, Section of Neurology/European Board of
Neurology (UEMS-SN/EBN) oversees the qualification in neurology.

The first European Training Requirements in Neurology (ETRN)
were published in 2005 by the European Federation of Neurological
Societies (EFNS) and the UEMS Section of Neurology and were first
updated in 2016 [18].

The first European Board examination organized by the
UEMS-SN/EBN took place in 2009. Currently the yearly examina-
tion is organized under the supervision of the Examination Board
with support from the Joint Educational Board (JEB), which was
created in 2019. The JEB consists of representatives from both
the European Academy of Neurology (EAN) and UEMS-SN/EBN.
Passing the examination is considered as proof of excellence of a
neurologist. Still, it is without legal value unless national authori-
ties adopt it as equivalent to or instead of their national examina-
tion (e.g., Flanders in Belgium) or accept it as an exit examination
if no national equivalent exists. If no national examination exists,
health authorities still must ratify the EBN examination. Slovenia,
for example, recently shortened the residency programme from 6
to 5years and recognized the EBN examination as equivalent to the
national exit examination [19].

Today, postgraduate specialty training in neurology is defined in
every European country. However, as expected, there is consider-
able heterogeneity in the access systems, duration, types of train-
ing, formal curriculum, international opportunities and assessment
methods [20, 21]. For instance, not all countries have an examination
to enter or at the end of postgraduate training (typically regulated by
national rules), the duration ranges from 2 to 3 (Russia, Moldavia) to
6 (The Netherlands, Denmark) years (most commonly 4 or 5years),
and the balance between theoretical and clinical parts is highly vari-
able [20]. Simultaneously, training centres have their accreditation
and exceptionally also visitation from their national authorities but
the process tends to vary significantly between countries.



EUROPEAN TRAINING REQUIREMENTS IN NEUROLOGY (ETRN)

3of8

THE NEW EUROPEAN POSTGRADUATE
(RESIDENCY) PROGRAMME

European Training Requirements for Neurology
(ETRN)

In 2021 the President of the EAN (CB) and four members of the
EAN board (CB, RS, DV, PB) started an in-depth revision of the
ETRN 2016 version motivated by several considerations. First,
knowledge in basic and clinical neurosciences is increasing expo-
nentially. Secondly, the subspecialization in neurology is increas-
ing. For example, in 2012 there were 25 neurological subspecialties
recognized in the United States [22]. Thirdly, different surveys
have shown shortcomings in current residency programmes con-
cerning diagnostic and therapeutic procedures, practical skills and
specialized contents such as sleep medicine [23, 24]. Fourthly,
there is a growing need for international standardization of teach-
ing due to the increased mobility of European students, residents
and specialists.

The draft document was first reviewed by members of the Joint
EAN-SN/EBN (European Board and Section of Neurology of the
UEMS, RS, BS, JBMK, MR, PC) and subsequently by the Education
and Scientific Panels, the Resident and Research Fellow Section and
the Board of the EAN. The 47 European National Societies were also
given the possibility to provide their input. Finally, the UEMS council
provided the final review and approval of the document.

The primary aim of the ETRN remains the definition of the basic

educational requirements in the different domains of neurology to

country to country

enable specialists to move across European country borders for pro-
fessional purposes.

The aim of ETRN is the acquisition of broad (general) neurolog-
ical knowledge and skills for competent diagnosis and management
of both common and rare neurological diseases. Such training may
be followed by the acquisition of a particular competence in one or
more subspecialties of neurology, and by neurological research.

The residency programme should consist of a minimum of
4years, subdivided into a phase of basic (general neurology) clini-
cal training (years 1 and 2) and a phase of advanced clinical train-
ing in neurophysiology/neurological subspecialties (years 3 and 4)
(Figure 1). At least one additional year of training is recommended to
expand the advanced clinical training.

Additional requirements to the specific training in neurology are
requested in some countries (e.g., a 3-4year rotation in general and
internal medicine in Australia and New Zealand, a 4-year rotation in
general and internal medicine in the UK, a 1-year rotation in internal
medicine in the United States and Switzerland, a 6-month rotation in
emergency medicine in Slovenia).

The first phase (years 1 and 2) allows the acquisition of the basic
(general neurology) neurological skills (including the art of detailed
history taking and clinical examination) through the exposure to
neurological calls/emergencies and intensive care neurology and the
management of both inpatients and outpatients with a balanced pro-
portion of a broad spectrum of neurological diseases, as well as the
opportunity to follow up patients.

The second phase (years 3 and 4) should include rotations in neu-

rophysiology (electroencephalography, electromyography, evoked

Clinical neurology:
Advanced phase

N

YEAR 3 -4

FIGURE 1 Different phases of the residency training in neurology. From European Training Requirements for Neurology, version 2021.



40f8 |

BASSETTI ET AL.

potentials, cerebrovascular neurosonography, sleep-wake tests),
neuroradiology (standard and advanced neuroimaging techniques),
neurorehabilitation and work in units specializing in the complex
care of neurological diseases (epilepsy, stroke, movement disorders,
neuroimmunology/multiple sclerosis, sleep-wake disorders, neuro-
oncology, neuromuscular diseases, dementia, neurorehabilitation,
paediatric neurology etc.). A minimum of two subspecialized fields
should be covered.

In parallel, the possibility of a combined clinical-research ap-
pointment over a limited period (e.g., 6-12 months) should be made
available to promote a career as clinical neuroscientist with expo-
sure to patient-oriented/clinical neurological research.

Optional rotation in general or internal medicine, neurosurgery,
psychiatry, neuro-paediatrics, neuroradiology and neuropathology
should be offered, preferably in the recommended additional year
of training.

A precise list of competences to be acquired by trainees to be a
European neurologist at the start of unsupervised practice has been
defined. In some countries, a system of entrustable professional
activities (EPA) has been defined so that residents can be followed
more closely with regard to clinical skills. The current ETRN does not
refer to EPA, but their implementation is being considered within the
EAN and UEMS-SN/EBN in the future.

A certified trainer should supervise a trainee's clinical work
during every particular training period, and every trainee should
have a mentor for the whole duration of training.

Trainees should keep a logbook to record their clinical activ-
ity and to document all structured assessments: Mini CEX (Mini
Clinical Evaluation Exercise—observed clinical skills), DOPS (Direct
Observation of Procedural Skills, e.g., lumbar puncture), case-based
discussions, multisource 360° feedback (from colleagues, nurses
and other professionals), patient feedback from inpatients and

outpatients, discussion of diagnostic/treatment errors, teaching

observation, logbook assessment, qualifications experience and
core competences for trainers and training centres are extensively
detailed. In many training centres, the CanMeds model has been ad-
opted for this purpose [25].

Theoretical knowledge of specific competences for trainees is
summarized in Figure 2. Clinical knowledge of specific competences
is articulated in four levels (Figure 3).

In this regard 19 neurological diseases have been categorized and
their sub-items rated in terms of the required level of knowledge:
cerebrovascular disorders, cognitive disorders/dementias, epilepsies
and other paroxysmal disorders, headache and facial pain, immune-
mediated diseases, infections of the nervous system, movement dis-
orders, neuro-emergency and intensive care, neurological trauma,
neurological manifestations and complications of non-primary neu-
rological diseases/conditions and intoxications, neuromuscular dis-
orders, neuro-oncology, neuro-ophthalmology and neuro-otology,
neuropsychiatric and functional neurological disturbances, neurore-
habilitation, pain and neurological pain syndromes, disturbances of
circulation of cerebrospinal fluid, sleep-wake disorders, spinal cord
and root disorders.

Advances in diagnostic technology have been extensive. Hence,
the Learning Objectives section in Diagnostic Tests has been signifi-
cantly updated (Figure 4).

The interdisciplinary aspects of several neurological disorders
require that a resident in neurology will acquire knowledge and se-
lected skills for managing issues related to neurosurgery, psychiatry,

neuro-paediatrics, neuro-geriatrics and palliative medicine.

DISCUSSION

This paper presents the in-depth revision of the ETRN, the European

Postgraduate (Residency) Programme, which was created in 2005

m Neuroanatomy, neurophysiology, neurochemistry of the central and
peripheral nervous system and the neuromuscular system

Neuropathology

Neurogenetics

Neuropharmacology
Neuroepidemiology

Neuroimaging

Neuroimmunology

Neuroinformatics

Digital care / telemedicine

Omics, precision neurology

Principles of public health

Palliative medicine

Research methodology and biostatistics
Ethics and law

Communication with patients and carers
Advocacy for neurology

FIGURE 2 Specific competences:
theoretical knowledge. From European
Training Requirements for Neurology,
version 2021.
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Knows basic
concepts

Knows of

Knows Knows specifically
generally and broadly

(able to make (competent to

a complete treat as far as
diagnosis) possible).

Knows own
capacities and
limitations, ready
for referral to
other specialists.

FIGURE 3 Specific competences: clinical knowledge. From European Training Requirements for Neurology, version 2021.

and first revised in 2016. Overall, the structure of ETRN has been
maintained. Still, the organization and content of the training have
been modified in depth to reflect contemporary and emerging re-
quirements for the practice of neurology and the resulting training
needs.

The subdivision in the two (basic and advanced) phases over a
period of 5years is similar to the model of the Swiss neurology res-
idency programme and to the 3-year residency (always including a
1-year rotation in internal medicine) and 1- to 2-year fellowship pro-
grammes of the United States [10, 26]. The first 3years are devoted
to acquiring the skills in general neurology, whilst the remaining two
include elective rotations in neurophysiology and different subspe-
cialties and the option of rotations in research. In this revised version
of the ETRN emerging subspecialties (e.g., sleep medicine, neurore-
habilitation, palliative and preventive neurology/brain health [24,
271) and novel approaches (e.g., neuroinformatics, teleneurology)
are better represented.

The description of the neurology competences remains rela-
tively short compared to those described in the recent document on
the Standards of Accreditation for Residency Programmes in Adult
and Paediatric Neurology from Canada [28]. In this document the
training experience required or recommended or optional is artic-
ulated in phases, such as transition discipline, foundations of disci-
plines, core of discipline and transition to practice. It is interesting to
note that in the competences of a neurologist the following specific
roles were defined: medical expert, communicator, leader, scholar
and professional with specific requirements for all roles. Overall, the
skills required for managing neurological diseases of the ETRN are
described similarly to those published by other continental specialty
societies such as the European Society of Cardiology [29].

The worldwide movement towards competency-based post-
graduate medical education has shifted the paradigm of training with
fixed length and variable competence to fixed competence (meeting
standards) but variable length if needed, based on the individual



60f8 | BASSETTI €T AL.

FIGURE 4 Learning objectivesin

e diagnostic tests within ETRN. The table
specifies four groups of diagnostic tests

and the four levels of competence (basic
11 Interpretation of laboratory data of blood, CSF and other body fluids or tissue .
e n_ 1-2, advanced 3-4, see Figure 2). From

e e nn European Training Requirements for
Neurology, version 2021.

1. General laboratory knowledge

Basic Advanced

Pasis 3. Enioal hl

P ang, P

and normal findings at different ages

Special techniques: Video EEG, telemetry, polysomnography and
multiple sleep latency, depth recording and cortical mapping

o e e R
Reflex tech (H-, F-, C-resp )

23 Electromyography and SFEMG

24 Evoked potentials

25 Magnetic stimulation

26  Autonomic function tests

27  Sleep-wake tests (poly h il test, hy)

3. Neuroimaging

T i e T PG e
medicine including CT, MRI, SPECT and PET scanning.

32 Vascular investigations: Digital subtraction MR and CT angiograph

33  Interventional neuroradiology

3.4  Extraand transcranial Doppler / Duplex

== )

36  Indications, cost, value and risks of different investigations

37 Reading CT/MRI for acute in vascular disord

4. Neuropathology and molecular neurobiology
(central nervous system, spinal cord, nerve and muscle)

Basic

4.2 Techniques for brain fixation and cutting, and on staining methods

43  Basic molecul hniques (PCR, next g i ing, MLPA,
Sanger sequencing ...)

4.4 Indications for and limitations of different techniques and correct interpreta-
tion of information obtained from biopsy, surgical and autopsy material

45  Forensic neuropathology

46 N ics (inds andl need for ling)

4.7 Current and emerging biomarkers
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progression of the resident [29]. This does not preclude that there is
an average of 5years of training with a minimum (‘experience in neu-
rology’) of 4years. Competent individuals or those with extensive
experience before they start their neurology training might meet the
standards in less than 5years of neurology training, whilst some may
need more than 5years.

Another important advancement is that there should be a
programme director and a team of clinician-educators who regu-
larly meet and review the resident's progress. In North America
the so-called Clinical Competency Committees are required by an
Accreditation Council of General Medical Education and are becom-
ing central in all postgraduate medical education programmes, with
a minimum documented review of each resident every é months.
Similar teams operate in the Netherlands and Belgium [30].

The ETRN has not specified the quantitative aspects of teaching
(i.e., total hours of education per week or month) and leaves this
quite open to national solutions.

Neurologists (as all other health professionals) should keep up
with the advancements in knowledge and skills in their field of com-
petence throughout their professional lives (clearly evident for pa-
tients and referring colleagues) by adhering to adequate continuing
professional development and continuing medical education [31].
However, the regulation of this continuing medical education is still
a matter of discussion in many European countries.

FUTURE

The EAN will keep track of all advances in neurology residency train-
ings throughout the European space and the rest of the world and
continue to collaborate with the UEMS-SN/EBN to ensure timely
updates of the ETRN.

Future potential approaches may include modern teaching ap-
proaches (e.g., e-learning, web-based case repositories), the defini-
tion of academic programmes for ‘clinical neuroscientists’ (in which
residency programmes are combined with research activities/PhD
and clinical PhD programmes), a more systematic adoption and val-
idation of EPA (to translate competences in clinical practice [32,33])
and new tools to evaluate training programmes (e.g., involvement
of patients, Delphi surveys). An important challenge will also be the
format of the examination including clinical neurology skills tested
in a practice-based setting or in a virtual environment with real-time

simulated patient interactions.
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