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ABSTRACT (248 words)

Introduction

In the era of neurological sub-specialization, the majority of neurologists decide to have an area of specialist interest.  Program directors are called to shape the training of the residents to achieve a sound background in general Neurology but offer further experience to fields that the residents are interested in.  The aim of this cross-sectional multi-national study was to identify the key areas of interest among Resident Neurologists or junior specialists (within three years of completion of their training) and examine any differences between those who are research-orientated and those who are not
Methods

In total, 191 Neurologists in training or junior specialists participated in this study. Demographic and work-related characteristics, as well as main sub-specialty of choice were examined via an anonymous electronic questionnaire. As research-orientated we considered participants holding a higher degree (PhD/MD) or working in research posts.
Results
The study sample had a mean age of 30.5±3.4 years years, ranging from 25 to 45 years. Seventy-six (40.6%) participants were male. The most popular subspecialty of choice was movement disorders (18.2%), followed by multiple sclerosis (11.2%) and epilepsy (10.2%). No significant differences in the subspecialties of choice were found between the research orientated participants and the participants not research-orientated. 
Conclusions

Shaping the core neurological training to include exposure to less popular subspecialties (i.e. neurorehabilitation, pain management, neuropathology and neurocritical care) could be considered, as the needs in those areas can be covered by Neurologists with a different specialist interest who had adequate training during their residency.
INTRODUCTION
Neurological training varies significantly between countries [1]. The differences not only involve the duration but also the exposure the resident is having to different neurological subspecialties. District hospitals tend to offer experience mainly in general neurology when tertiary centers, such as University Hospitals, tend to offer (along with research) clinical experience in more specialized neurological fields.
In this era of neurological sub-specialization program directors are called to shape the training of the residents to achieve a sound background in general Neurology and also offer further training to fields that the residents are interested in. The latter is particularly important as higher chances of professional development improve work engagement [2] and mental health [3], but also protect from burnout [4, 5]. On the other hand, the needs of Neurologists are and will be increasing in specific fields and therefore having an adequate number of Neurologists with an interest in those fields is important in order to offer optimal patient care.
The aim of this cross-sectional multi-national study was to identify the key areas of interest among Resident Neurologists or junior specialists (within three years of completion of their training).

METHODS
Procedure and participants

In January 2017, we approached by e-mail 300 residents and junior Neurologists who received a bursary to attend the European Academy of Neurology (EAN) conference.  Eligible for applying and receiving a bursary are all Neurologists in training or Neurologists within 3 years after completion of training.

An anonymous questionnaire was administered electronically to all participants. Participation was voluntary. Reminder e-mail was sent within a week.

Measures

The questionnaire included the following items: gender, age, qualifications (MSc and/or MD/PhD), country of practice, current position (resident/junior specialist/research), years until completion of training (for residents) or years since completion of training (for junior specialists), main subspecialty of interest, all subspecialties of interest and questions regarding whether clinical neurophysiology, pediatric neurology and neuroradiology should be subspecialties following completion of Neurology training.
Statistical analysis

A database was developed using the statistical software package SPSS (version 23.0 for Mac; Chicago, IL).  Frequencies and descriptive statistics were examined for each variable. Statistical comparisons were performed between the participants research orientated (have completed a PhD/MD or currently working in a research post) and the not research orientated participants. Dichotomous variables were compared with the chi-square test and normally distributed continuous variables by using Student’s t-test. Statistical significance was defined as p<0.05.
RESULTS
Response rate and characteristics of the participants

We received 191 responses (response rate 63.7%). Full data were available for 187 responders from 37 countries as follows: Albania (1), Austria (2), Belarus (6), Belgium (2), Bulgaria (3), Cyprus (1), Czech Republic (1), Denmark (4), France (4), Georgia (1), Germany (4), Greece (5), Hungary (6), Ireland (2), Italy (27), Latvia (1), Montenegro (1), Nepal (1), Netherlands (13), Norway (1), Poland (6), Portugal (30), Moldova (3), Romania (5), Russia (12), Serbia (4), Slovakia (1), Slovenia (3), Spain (12), Sweden (1), Switzerland (8), Tunisia (3), Turkey (1), Ukraine (2), United Kingdom (9), Uzbekistan (1).
Seventy-six (40.6%) participants were male. The study sample had a mean age of 30.5±3.4 years, ranging from 25 to 45 years. The majority (69.0%) of the participants were Neurologists in training, meaning residents (45.5%) or researchers before completion of neurological specialty training (23.5%). For those, the mean remaining time to complete Neurology training was 2.9±1.7 years.
The remaining participants (31.0%) were qualified Neurologists in non-University Hospitals (5.3%), University Hospitals (11.2%) or in research (14.4%). For those, the mean time since completion of Neurology training was 2.0±1.5 years.
Six participants (3.2%) had successfully completed both a Masters of Science (MSc) and a Doctor of Philosophy (PhD) or medical doctorate (MD) degree, when 68 (36.4%) had completed an MSc and 44 (23.5%) a PhD/MD only. 
Subspecialties of interest

When the participants were asked to choose just one, the most popular subspecialty of choice was movement disorders (18.2%), followed by multiple sclerosis (11.2%) and epilepsy (10.2%). When the participants were asked to choose all subspecialties that interest them, the most popular subspecialty was movement disorders (42.9%), followed by stroke (34.52%) and neurogenetics and dementia (31.6% each). 
The majority of the participants (91.4%) believe that Clinical Neurophysiology should be a subspecialty after neurology training. The majority of participants (76.9%) believe that Pediatric Neurology should be a possible as a sub-specialization after neurology training. Interestingly, 43.2% of the responders answered that pediatric neurology should only be possible with a neurology rather than a pediatrics background.  The majority of participants (71.2%) believe that interventional neuroradiology should be a possible as a sub-specialization after neurology training. Interestingly, 20.9% of the responders answered that interventional neuroradiology should only be possible with a neurology rather than a radiology background.  

Research orientated versus not 
In total, 95 participants (50.8%) were research orientated, when 92 were not (49.2%). Research orientated participants were older (mean age 31.7±3.7 versus 29.3±2.6 years, p<0.001). Also, more research-orientated participants had already completed neurological training compared to participants not research-orientated (40.0% versus 21.7%, p=0.007). The two groups did not differ statistically regarding gender. 
Overall there was no statistically significant difference regarding the subspecialty of choice between the two groups. The three most popular subspecialties of choice for the research-orientated participants were movement disorders (20.0%), epilepsy (10.5%) and multiple sclerosis (8.4%) when for the participants not research-orientated the three most popular subspecialties of choice were movement disorders (16.3%), multiple sclerosis (14.1%) and stroke (10.9%). 

Table 1 summarizes the preferences and the popularity of all neurological subspecialties in our study population.

DISCUSSION
This cross-sectional study involved Neurologists in training or Neurologists within 3 years after completion of training. The novelty of our study is that it was designed to overview the subspecialty choices in these doctors, the Neurologists of the future.
Our study population comprised trainee Neurologists or junior Specialists from many countries, the majority of which are within the European Union. Our results suggest that the subspecialty of choice in the majority of participants, as well as the most popular subspecialty is movement disorders.

An interesting finding in our study population is that research orientated Neurologists have similar subspecialty preferences compared to Neurologists not research-orientated. However, we must acknowledge the limitation that in the group of research-orientated participants we considered those who didn’t have the chance to work in a research post or towards a higher degree (MD/PhD) yet, which doesn’t necessarily mean that they are not genuinely interested in research.
 Another interesting finding is that there are growing neurological subspecialties with high popularity (but still not the first choice) such as neurogenetics. Clinical neurophysiology was very popular among the participants of our study reaching 29.3% when combining EMG interested and EEG interested together. Also, the vast majority of the participants agree that clinical neurophysiology should be a sub-specialization after neurology training and not a separate specialty as it is at the moment in few countries [1]. Apart from those countries, as well as the United Stated of America where official fellowships exist, a formal clinical neurophysiology qualification is lacking in most countries. Similarly the percentage of the participants who consider pediatric neurology and interventional neuroradiology a subspecialty of neurology is high and therefore, such pathways of sub-specialization should be considered where not available yet.
Each country and of course each setting (district general hospitals versus university hospitals) have different needs in terms of neurological subspecialties and therefore our results only overview the choices in a large group of Neurologists of the next decades. Further training in less popular subspecialties (i.e. neurorehabilitation, pain management, neuropathology and neurocritical care) as part of the core neurological training is an option for educators and program directors, as the needs in those areas can be covered by Neurologists with a different specialist interest who had adequate training during their residency.
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