
RESIDENT
& FELLOW
SECTION

Section Editor
Mitchell S.V. Elkind,
MD, MS

Antonella Macerollo, MD
Krisztina Róna-Vörös,

MD
Walter Struhal, MD
Xenia Kobeleva, MD
Johann Sellner, MD

Correspondence to
Dr. Macerollo:
a.macerollo@ucl.ac.uk

Supplemental data
at Neurology.org

International Issues:
An international survey of young
neurologists’ perceptions of future health
care and neurology

The future occupations and interests of the med-
ical profession have to be in some respects differ-
ent from those of the past, and they have to be
more various.1

Medicine continues to evolve in response to our
greater understanding of disorders and the discovery
of new therapies. As the 21st century begins, once
again neurology finds itself in a pivotal evolutionary
point of its eventful history. Breakthrough discover-
ies linked to molecular biology and genetic engineer-
ing have made personalized medicine foreseeable.2

Information technologies have paved the way for
consultation of remote patients and have adapted
to the educational demands of upcoming neurolo-
gists, patients, and caregivers. Moreover, there has
been an increase in the percentage of women in the
neurology workforce.3 Importantly, the voice of
junior neurologists is increasingly recognized and
incorporated in decision-making processes at the
national and continental level.4

The spectrum of neurology has been ever chang-
ing and frontiers have to be regularly redefined. In
some countries, subspecialties have been established
to deal with different needs required by acute and
chronic neurologic diseases.5 Demand and alloca-
tion of specialized doctors is likely to be defined
by 3 interconnected developments: the aging popu-
lation, the parallel rise in chronic disease, and the
affordability of health care. Indeed, contemporary
health care is barely managing to cover its costs and
gaps in sufficient neurology service have become evi-
dent across Europe.6

There are limited data available on the current
visions of neurologists for health care and neurol-
ogy. It would be interesting to know whether the
upcoming generation of neurologists is aware of
global health care concerns. We aimed to garner
ideas about current challenges and future develop-
ment of health care among residents and junior
neurologists from member states of the European

Union and neighboring countries. We further as-
sessed emerging constraints for clinical practice as
well as perceptions for the development of neurol-
ogy subdisciplines and core competences.

METHODS Details on the Methods are in appendix e-1 on the

Neurology® Web site at Neurology.org. The questionnaire is

provided in appendix e-2.

RESULTS Demographics. A total of 86 participants
completed the survey, yielding a participation rate
of 80%. There were 45 in residency training
(median 4.6 years [interquartile range (IQR)
1–12] since graduation from medical school) and
41 board-certified neurologists (for a median of
5.5 years [IQR 1–15]). The participants originated
from the European Union or the European Economic
Area (EEA) (n 5 49; countries: Bulgaria, Croatia,
Denmark, Estonia, Germany, Greece, Hungary, Italy,
Lithuania, Macedonia, Poland, Portugal, Romania,
Slovenia, Spain, Turkey, United Kingdom) and
Eastern Europe (n 5 30; countries: Armenia,
Azerbaijan, Belarus, Bosnia and Herzegovina, Georgia,
Moldova, Russia, Serbia, Ukraine). A minor group
consisted of delegates from Africa and the Middle East
(n 5 7; Egypt, Iraq, Nigeria, Tunisia). From each
country, there were 1 to 4 participants, except for
Romania (n 5 10) and Russia (n 5 14). The analysis
of country of graduation and current workplace revealed
that 95.2% had remained in their home country.

Current perception about health care and neurology.

The analysis of the perception for the current status
of health care revealed that the majority were con-
tent, as 11% were highly satisfied and 35% some-
what satisfied (figure, A). On the other range of
the scale, 30% showed a level of discontent (some-
what, 27%; highly, 3%). There was a higher per-
centage of satisficed people among Africans/Middle
Eastern and Eastern Europeans compared to
European Union/EEA.
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The current feeling of satisfaction specifically for
neurology was again assessed on a 5-level ranking
scale (figure, B). The percentage of satisfied partici-
pants was higher than ones who were dissatisfied
(46% and 35%, respectively), whereas 22% were

neutral. The colleagues most satisfied with neurology
in the home country came from Africa and the Mid-
dle East (43%), followed by those from Eastern
Europe (37%). In contrast, only 8% from European
Union/EEA reported high satisfaction.

Figure Perceptions of the future of health care and neurology among junior neurologists: Results of a European survey

(A) What is your current perception of health care? (B) What is your current perception of neurology? (C) What is your level of optimism regarding neurology?
(D) In 10 years, will you be working as a neurologist? (E) In 10 years, will you be working in your home country? EEA 5 European Economic Area.
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Level of optimism regarding the future of health care and

neurology and reasons for skepticism for the future of

medicine. An optimistic future of general health care
was anticipated by 83%. When asked about the
future of neurology, 80% responded that they were
optimistic (figure, C). The analysis of the demo-
graphic cohorts revealed a higher percentage of opti-
mistic feeling for neurology among Africans and
Middle Easterners (86%). Lower optimism rates were
present among participants from Eastern Europe and
European Union/EEA (50% and 47%, respectively).

Regardless of the level of optimism, we analyzed
potential factors related to demoralizing factors for the
future of medicine. Three main factors were identified
as reasons for skepticism: the expectation of a declining
income and increasing living costs, distrust in the gov-
ernment, and the assumption that the revenue of the
insurance would not be able to cover the increasing
health care costs (table e-1). Analyzing the 3 demo-
graphic groups, we found differences for the European
Union vs Eastern Europe vs Africa/Middle East
(table e-1) for one to expect a progressive worsening
of the health system (European Union/EEA, 43%; East-
ern Europe, 10%; Africa/Middle East, 0%). Moreover,
there were differences towards increase of clinical work-
load and nonclinical workload, which were important
reasons of skepticism for the European Union and East-
ern Europe but not for Africa/Middle East (table e-1).

In 10 years, will you be working as a neurologist? Where?

Seventy-six percent of respondents expect to practice
as a neurologist in 10 years. This finding was homog-
enous among the 3 demographic groups (figure, D).
Only 35% estimated to remain in the originating
country in 10 years. There was a higher rate among
Africans/Middle Easterners (57%; figure, E).

Emerging subspecialties for neurologists. Most frequently,
aging and dementia (85%), cerebrovascular disorders
(82%), cognitive neurology (74%), neurodegenerative
disorders (73%), and multiple sclerosis (72%) were con-
sidered to gain relevance in the future. There were no
differences in the 3 subgroups (table e-2).

Key competences. Among the key competences gaining
further relevance in the future were neuroimaging
(85%), neurogenetics (84%), and laboratory exami-
nations (80%). We did not find differences in the 3
demographic groups (table e-3).

DISCUSSION The data presented are an effort to unveil
the current visions of residents and young neurologists
about the future of health care and neurology. The main
finding was common optimism about health care as well
as neurology. This enthusiasm is confirmed by the pre-
dominant plans to practice as a neurologist in 10 years.
Interestingly, cross-border mobility might be
considered, which corroborates the current interests in

international relocation. The interest to relocate was
prevailing and an increment of insufficient provision
for neurologic service in certain areas can be
anticipated. Hence, national bodies need to be aware
of this mindset and counteract by raising the
attractiveness for remaining in less attractive regions
and countries.

Overall, young neurologists share the concerns of
insufficient income and fear the subsequent impaired
quality of life. The latter is viewed central in career de-
cisions for the current generation of neurologists.7

Bradley8 proposed a rise in the number of medical
graduates entering neurology residency between 2000
and 2020. The estimation was supported by the explo-
sion of knowledge in neuroscience and potential insights
into previously unclear disorders.9 There were differences
among the demographic cohorts. The level of optimism
was particularly high in Africans/Middle Easterners.

Regardless of the level of optimism, we inquired for
potential reasons leading to constraints. An expected
worsening of the health system was more important
for colleagues from the European Union/EEA (43%)
compared to Eastern Europe (10%) and Africa/Middle
East (0%). Furthermore, there were differences in the
expected consequences of the clinical and nonclinical
workload, which were important reasons for skepticism
in the European Union and Eastern Europe but not in
Africa/Middle East.

The results of our survey highlighted that the
upcoming generation of neurologists are aware of
challenges related to demographic trends. The per-
ception of subspecialties that will gain further impor-
tance included dementia, cerebrovascular diseases,
cognitive neurology, and neurodegenerative diseases.
Other relevant fields were movement disorders, sleep
disorders, and multiple sclerosis, where bench to bed-
side approaches have been able to change diagnosis
and treatment of disease over recent decades. Gene-
based therapies and stem cell technology are predicted
to have rapid development to delay or repair the pro-
gression of brain degeneration disease, as well as deep
brain stimulation devices to treat the most serious
cases of movement disorders.8 The respondents of
this survey did not indicate neuroinfectious diseases
to gain importance in the future, although the WHO
rates infectious diseases as major issue that will gain
further importance within the next years.10 This may
be related to the recent development in many European
countries that other disciplines have taken over the care
of patients with neuroinfections (e.g., internal medi-
cine, critical care medicine).

We assume a couple of biases and limitations of this
study. First, a selection bias is likely, as participants of this
international neurology course were self-nominated and
mainly originating from academic departments, andmore
updated on the progress and demands in the wide
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spectrum of neurologic subspecialties. This recruitment
bias may also support the tendency to consider relocation.

Our survey confirms neurology in the 21st cen-
tury being a dynamic area of medicine, with constant
advances and transitions.

Our data suggest that talented junior colleagues
continue to be attracted to neurology and acknowl-
edge ever-changing demands and upcoming
challenges.
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