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RESUMO
Introdução: Em Portugal, o número de médicos internos em Neurocirurgia tem vindo a aumentar progressivamente ao longo dos 
anos, contudo esta evolução não tem sido acompanhada de estudos que permitam compreender o estado atual da formação. Foi ob-
jetivo deste estudo caracterizar e quantificar a satisfação na formação especializada em Neurocirurgia, em Portugal, no ano de 2019.
Material e Métodos: Estudo quantitativo, observacional e transversal baseado num questionário original enviado eletronicamente 
aos internos e recém-especialistas de Neurocirurgia entre outubro e dezembro de 2019. Incluiu-se perguntas sobre características e 
satisfação em termos de formação teórica, prática, entre outras. 
Resultados: Obtiveram-se 37 respostas em médicos com cerca de 29,0 (± 4,0) anos, 78,4% homens e 54,1% provenientes de centros 
do Centro/Sul/Ilhas. Do total de respostas obtidas, 51,4% vieram de internos dos três primeiros anos. Quanto à formação teórica, evi-
denciou-se insatisfação em relação às reuniões de morbimortalidade (59,5%), existência de sessões/laboratório anatómico (89,2%), 
participação no ensino graduado (64,9%) e em investigação (64,9%). Quanto à formação prática, a insatisfação evidencia-se apenas 
em relação à consulta externa (56,8%). A primeira intervenção cirúrgica tende a ser realizada no primeiro mês de internato, no primeiro 
ano. Por ordem crescente, a primeira cirurgia é de trauma craniano (5,09 ± 4,59 meses), patologia de liquor (5,95 ± 4,3 meses), nervos 
periféricos (6,0 ± 7,0 meses), craniotomia (6,59 ± 3,88 meses) e patologia lombar (11,41 ± 1,5 meses). A cirurgia pediátrica é a última  
a ser iniciada (19,36 ± 20,0 meses). Parece existir satisfação geral com a avaliação anual (59,5%) mas não com a final (37,8%). 
Conclusão: Este estudo cumpriu o objetivo principal de ser um ponto de partida na caracterização dos centros neurocirúrgicos portu-
gueses e da satisfação no internato de formação especializada em Neurocirurgia.
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ABSTRACT
Introduction: In Portugal, the number of neurosurgery residents has been rising steadily. However, there are no robust studies as-
sesing the level of satisfaction and quality of the current training programs. The aim of this study was to describe and quantify the level 
of satisfaction about Neurosurgery residency in 2019, in Portugal.
Material and Methods: Quantitative observational cross-sectional study based on an original questionnaire about the level of sat-
isfaction of neurosurgical training in Portugal in 2019, sent electronically to residents and young consultants between October and 
December 2019. 
Results: A total of 37 responses were obtained from physicians aged around 29.0 (± 4.0) years old, of which 78.4% were men and 
54.1% from centers in the center/south of the country/islands. Overall, 51.4% of the answers came from first three years’ residents. As 
for the theoretical training, there was dissatisfaction with the morbidity and mortality meetings (59.5%), existence of sessions/anatomi-
cal lab (89.2%), participation in medical education (64.9%) and in research (64.9%). As for practical training, there was dissatisfaction 
only towards outpatient clinics (56.8%). There is a tendency for the first surgery to occur in the first month of residency and, in ascending 
order, firstly a cranial trauma surgery (5.09 ± 4.59 months), then for cerebrospinal fluid diseases (5.95 ± 4.3 months), peripheral nerves 
(6.0 ± 7.0 months), craniotomy (6.59 ± 3.88 months) and lumbar spine diseases (11.41 ± 1.5 months). Pediatric surgery was the last 
type of surgery to begin (19.36 ± 20.0 months). There seems to be a generalized satisfaction with the annual (59.5%) but not with the 
final examination (37.8%). 
Conclusion: This study has succeed at being a better description of the Portuguese neurosurgical centers and of the level of satisfac-
tion about neurosurgical training in Portugal.
Keywords: Education, Medical, Graduate; Internship and Residency; Neurosurgery/education; Portugal

INTRODUCTION
	 The number of Portuguese neurosurgery registrars and 
consultants has been increasing over the years, in line with 
other specialties, to compensate for the increasing pre-
graduate training.1 Even though un effort has been made 
by the Ministry of Health to match the existing medical staff 
with the population requirements,1 there are no Portuguese 
studies aimed to characterise the medical training in neuro-
surgery, its quality and the level of satisfaction.2-5 
	

Neurosurgery residency program in Portugal
	 According to the latest data from the Ministry of Health, 
nine to 12 departments have been approved for neurosur-
gery training programmes since 2014, some with partial ap-
proval (five out of 12), however not every year with available 
vacancies.1 Each centre tends to receive between one and 
two registrars, according to what is requested by the depart-
ment/hospital, with training capability assessment approved 
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by the College of Neurosurgery of the Portuguese Medical 
Association and by the National Board of Medical Intern-
ship – Conselho Nacional do Internato Médico (CNIM) and 
upon final decision by the Ministry of Health (ACSS - Ad-
ministração Central do Sistema de Saúde, IP). Around 50 
neurosurgery registrars are trained in Portugal each year.1

	 The neurosurgery training programme was defined in 
2019 according to Ordinance number 146/98 of 9 March 
and including a six-year (72 months) training program.6 This 
legislation was repealed and was replaced by Ordinance 
number 393/2019 of 6 November and is not fully applicable 
to the respondents to this survey. Each registrar has to com-
ply with performance objectives at the surgical level (mini-
mum number of surgeries per pathology group), knowledge 
objectives (ability to diagnose and treat) and scientific pro-
duction (communications and publications), in addition to 
guidelines for an annual assessment with two components: 
performance (technical skills, professional enhancement, 
professional responsibility and interpersonal relationships) 
and knowledge (continuous education, in addition to an ex-
amination and discussion of an annual report). 
	 The training programme is carried out by the College 
of Neurosurgery of the Portuguese Medical Association, 
aimed at keeping in line with European standards and en-
suring uniformity and continuous quality improvement.1 
	 In order to be formally approved as neurosurgery train-
ing centres, according to the College of Neurosurgery, an 
adequate number of cases and diversity of pathologies are 
required to provide adequate training, involving at least four 
training supervisors, 30 beds in the department and 10 in-
tensive care beds per million people within the area of direct 
influence of the department.1,7,8 It is also required that the 
departments should be equipped with microscope, neuro-
navigation support, ultrasonic aspirator, endoscope, motors 
such as craniotome and bone thinning burs, image intensi-
fier, use of intraoperative electro-physiological monitoring 
and access to outpatient surgery,1,8 in addition to the pres-
ence of a 24-hour emergency department with the capacity 
to contribute with an adequate number of surgeries (within 
the range of values) to the registrar’s curriculum at the end 
of the training.1,8 These should also include at least two op-
erating rooms for neurosurgery, with anaesthetists trained 
in neuroanaesthesia and with a 24-hour availability.1,8 An 
internship in paediatric neurosurgery and in functional neu-
rosurgery should be included in the training programme, 
carried out at the registrar´s training site or at another insti-
tution recognised by the Portuguese Medical Association.1,8 
Despite all these requirements, there is a perception that 
not all departments are equally equipped and that some 
training inequalities may exist. 

Background and study design
	 Portuguese studies on neurosurgery training are scarce, 
making the identification of training inequalities more diffi-
cult, nationwide and internationally, namely regarding the 
working hours, gender, scientific publication and academic 

career.10-18 
	 It is the authors’ opinion that registrars’ satisfaction can 
be affected by different factors that were found in interna-
tional studies, including the characteristics and organisa-
tion of the departments, workload, distribution of tasks and 
available training opportunities (theoretical and practical). 
	 As regards the constitution and organisation of depart-
ments, it is believed that this satisfaction could be affected 
by the number of registrars within the department and could 
be higher within emergency (where there are not as many 
emergency periods) and lower within the operating room 
(with less opportunities). A higher number of physicians with 
a PhD degree working in the department may possibly be 
associated with a higher scientific production of the depart-
ment, with a contribution to higher satisfaction. 
	 The implementation of clinical conferences or journal 
clubs, allowing for a review of important subjects and knowl-
edge update, may be an asset and a reason for satisfac-
tion as regards theory training, as well as multidisciplinary 
conferences, depending on the presence of subspecialities, 
morbidity and mortality conferences, anatomy courses and 
access to neurosurgical training laboratory. The collabo-
ration in undergraduate neurosurgery teaching, through 
classes or master’s thesis advisory (or other scientific pro-
duction documents such as communications or publica-
tions) may be associated to greater satisfaction related to 
up-to-date information. This satisfaction also seems to be 
associated with on-site research opportunities and with ex-
ternal training, including attendance at national and interna-
tional courses or internships. 
	 As regards practical training, the performance and sat-
isfaction of registrars may be associated with a better or-
ganisation of the department, workload, task distribution, 
support and number of patients looked after in emergency, 
the ward and the outpatient clinic. More importantly, since 
this is a surgical specialty, the opportunities at the operating 
room are considered one of the most relevant contributors 
to satisfaction throughout the whole internship. 
	 There seems to be a great variability between Europe-
an countries regarding practical and theoretical aspects of 
neurosurgery training, despite the attempt to develop har-
monised programmes that have occurred within the past 
two decades, as regards European standards.8,9 Accord-
ing to Stienen et al., Portuguese registrars are among the 
most satisfied when it comes to journal clubs, early surgical 
practice and contact with different pathologies. However, 
satisfaction is below the European average as regards the 
frequency of neuroradiology conferences.9 
	 Therefore, a survey in line with the one carried out at 
a European level9 could be a useful tool for the College of 
Neurosurgery of the Portuguese Medical Association, the 
residency programme coordinators, training supervisors, 
the Portuguese Society of Neurosurgery and hospital de-
partment managers, allowing for the identification of as-
pects with potential for improvement in Portugal. 
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Final objectives
	 This study was aimed to characterise the neurosurgery 
training programme in Portugal, as well as the satisfaction 
of current registrars or newly qualified consultants, in 2019, 
regarding theory and clinical practice training and their as-
sessment. In a second moment, this study also aimed to the 
identification of a possible association between satisfaction 
and the factors that were analysed. 

MATERIAL AND METHODS
	 This was a quantitative, observational, cross-sectional 
study based on an original questionnaire sent by email to 
neurosurgery registrars and newly qualified consultants be-
tween October and December 2019. 

Questionnaire 
	 The questionnaire was produced in Portuguese lan-
guage, consisting of single and multiple response ques-
tions (Appendix 1: https://www.actamedicaportuguesa.com/
revista/index.php/amp/article/view/15110/6497). This is an 
original work, with some questions having been adapted 
from the study by MN Stienen, published in Acta Neuro-
chirurgica, approved by the EANS.9 
	 ‘Theory training’, ‘Clinical practice training’, ‘Residency 
assessment’, ‘Surgical figures’ and ‘Final (general) issues’ 
were included in the survey. The satisfaction of the respon-
dents was ranked with multiple choice questions and these 
were presented with a five-point Likert scale ranging from 
‘Very satisfied’ to ‘Very dissatisfied’ and included a ‘Not ap-
plicable’ option.
	 The questionnaire was uploaded to Google Forms and 
the link was sent by email to respondents. Its completion 
was voluntary and anonymous, and was made available on-
line for seven weeks, between 21 October and 9 December 
2019.

Ethical approval
	 For this type of study, the respondent’s tacit consent 
was considered upon completion of the questionnaire, as 
the cover page contains information about the study and 
informed consent.
	 The research protocol was submitted and approved by 
the Ethics Committee of the Centro Hospitalar de Lisboa 
Ocidental (CHLO), following a favourable opinion and ap-
proval by the board of directors.

Statistical analysis
	 A descriptive analysis was performed by obtaining 
measures of central tendency (mean/median) and disper-
sion (standard deviation/interquartile range) for continuous 
quantitative variables, whenever appropriate. Absolute and 
relative frequencies (percentage) were obtained for qualita-
tive variables. The association between different variables 
was analysed with the chi-square test (or Fisher’s test, 
when expected frequencies were less than 5), which was 
used for categorical variables and Student’s t-test/ANOVA 
or Mann-Whitney-U/Kruskal Wallis test for continuous vari-

ables, whenever appropriate. A 5% level of statistical signifi-
cance was used (p = 0.05). IBM SPSS Statistics version 21 
was used.
	 In some cases, the five-category scale was dichot-
omised into ‘Very satisfied’, ‘Satisfied’ and ‘Indifferent’, as 
well as ‘Dissatisfied’, ‘Very dissatisfied’ and ‘Not applicable’, 
for an easier analysis and understanding of the results.

RESULTS
Basic characterisation
	 A total of 37 responses were obtained and were included 
in the study. The respondents’ characteristics, including de-
mographic parameters is shown in Table 1. Most responses 
came from first, third and fifth-year registrars. Respondents 
were divided according to their region of origin in two groups 
- Northern and Central/Southern/Islands regions, to protect 
their identity.
	 As shown in Table 1, most training centres tend to in-
volve around seven registrars and 13 consultants, including 
a small number of consultants with a PhD degree. 

Theory training: characterisation
	 The characteristics of multidisciplinary conferences, as 
described by respondents, are shown in Table 2. Those on 
primary and secondary tumours of the central nervous sys-
tem (CNS) seem to be most frequently carried out (86.1%) 
in Portuguese departments, followed by those on epilepsy 
(58.3%), deep brain stimulation (DBS) (44.4%) and neuro-
vascular conferences (38.9%).

Theory training: satisfaction
	 The distribution of satisfaction of the respondents about 
the clinical conferences (including journal clubs), multidis-
ciplinary conferences, morbidity and mortality conferences, 
anatomy sessions and access to the anatomy laboratory, 
contribution to postgraduate medical training, clinical re-
search and attendance to courses and/or rotations (intern-
ships) is shown in Fig. 1. In general, the participants were 
not satisfied about morbidity and mortality conferences 
(59.5%), the presence (or rather, the absence) of anatomy 
sessions / laboratory (89.2%), the contribution to postgrad-
uate medical training (64.9%), nor with research opportuni-
ties (64.9%).

Theory training: additional statistical analysis and brief 
discussion
	 The overall satisfaction rate with multidisciplinary con-
ferences seems to be related to their frequency in Portu-
guese departments and therefore particularly with those on 
epilepsy (p = 0.001 non-parametric test), DBS (p = 0.006 
non-parametric test) and CNS tumours (p = 0.062 non-
parametric test).
	 The satisfaction rate (with a five-category scale that was 
dichotomised to satisfied/non-satisfied) with morbidity-mor-
tality conferences seems to be associated with the residen-
cy year (p = 0.0036 non-parametric test) (Fig. 2), meaning 
that this type of conferences seems to be preferred by older 

Nunes Dias L, et al. Neurosurgical residency in Portugal, Acta Med Port 2022 Jan;35(1):20-29
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Table 2 – Multidisciplinary conferences

Multidisciplinary conferences Results
(n = 37)

Epilepsy n (%) 21 (58.3)

DBS n (%) 16 (44.4)

Chronic pain n (%) 5 (13.9)

Sellar and parasellar lesions n (%) 18 (50.0)

CNS primary and/or secondary tumours n (%) 31 (86.1)

Spine n (%) 8 (22.2)

Neurovascular pathology n (%) 14 (38.9)

Skull base surgery n (%) 0 (0)

Neuroscience n (%) 27 (75.0)

registrars. In addition, the number of consultants (p = 0.017 
non-parametric test) and the number of consultants with a 
PhD degree (p = 0.009 non-parametric test) also showed a 
positive association with satisfaction.
	 The higher degree of dissatisfaction that was described 
as regards morbidity and mortality conferences (59.5% vs. 
40.5%) seems to be associated with their absence in some 

departments. The opposite rate was found as regards to 
their frequency, with greater satisfaction for weekly (70% 
satisfaction) and quarterly (71.4% satisfaction) conferenc-
es.
	 Satisfaction with the presence of research opportunities 
appears to be associated with the number of hours dedi-
cated to research (p = 0.008 non-parametric test).

Nunes Dias L, et al. Neurosurgical residency in Portugal, Acta Med Port 2022 Jan;35(1):20-29

Table 1 – Characteristics of the study sample

Variable Results
(n = 37)

Age (years) Median (IQR) 29 (± 4.0)

Male gender n (%) 29 (78.4)

Region
Northern n (%) 17 (45.9)

Central, Southern and Islands n (%) 20 (54.1)

Residency year
     1st year n (%) 8 (21.6)

     2nd year n (%) 4 (10.8)

     3rd year n (%) 7 (18.9)

     4th year n (%) 4 (10.8)

     5th year n (%) 8 (21.6)

     6th year n (%) 4 (10.8)

     Newly qualified consultant n (%) 2 (5.4)

Characteristics of the departments
     No. of registrars Median (IQR) 7 (± 3.0)

     No. of consultants Mean (SD) 13 (± 4.0)

     No. of consultants with a PhD degree Median (IQR) 1 (± 3.0)

Neurosurgery as first choice
     Yes n (%) 32 (86.5)

Weekly workload
     Total Median (IQR) 70 (± 20.0)

     OR Median (IQR) 20 (± 9.0)

     Ward Median (IQR) 15 (± 14.0)

     Emergency Median (IQR) 24 (± 4.0)

     Outpatients Median (IQR) 5 (± 2.0)

     Research activity Median (IQR) 4 (± 6.0)
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Figure 1 – Histogram of the level of satisfaction with clinical conferences (including journal clubs) (A), multidisciplinary conferences (B), 
morbidity and mortality conferences (C), anatomy courses and access to neurosurgical training laboratory (D), contribution to postgradua-
te medical training (E), clinical research (F), attendance at courses (G) and off-site rotations (H). The percentages regarding the levels 
of satisfaction are shown on the x-axis and the degrees in the five-point Likert scale on the y-axis, ranging from ‘Very satisfied’ to ‘Very 
dissatisfied’, including a ‘Not applicable’ option.
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	 Working time in emergency seems to show an inverse 
association in satisfaction with the possibility of attending 
courses (p = 0.049, non-parametric test) and off-service ro-
tations (p = 0.036, non-parametric test). 

Clinical practice training: characterisation
	 The characterisation of clinical practice is shown in 
Table 1. A registrar’s 70-hour weekly workload includes 24 
hours in emergency (not discriminating whether as a whole 
or corresponding to two 12-hour periods) and time at the 
operating room (OR).

Clinical practice training: satisfaction
	 A greater dissatisfaction seems to exist as regards out-
patient work (56.8%) (as shown in Table 3).

Clinical practice training: additional statistical analysis 
and brief discussion
	 Statistical analysis (with non-parametric tests) was car-
ried out, in order to check the association between satis-
faction and possible influencers (continuous variables), 
including (i) the number of emergency shifts and emer-
gency working hours (overall satisfaction); (ii) visits to the 
ward, number of patients/day, beds, number of hours on 
the ward, number of registrars and consultants (distribution 
of patients) (inpatient care); (iii) number of working periods 
in outpatients, number of patients and outpatient working 
hours (outpatient care); (iv) number of hours in the OR (in 
surgery) and number of registrars and consultants (in OR) 
(OR overall satisfaction as well as participation and pro-
gressive autonomy.

	 Overall satisfaction (or rather dissatisfaction) with out-
patient work, in an initial Likert scale (non-dichotomised), 
seems to be associated with satisfaction regarding the 
number of working periods in outpatients (p = 0.002), num-
ber of patients (p = 0.016) and number of outpatients work-
ing hours (p = 0.008). 

Surgical data: characterisation
	 The approximate time of the residency (in months) when 
each registrar attended their first surgery, by type of surgical 
procedure is shown in Table 4.
	 There is a trend towards the first surgical procedure be-
ing attended within the first month of residency and, within 
the first year, in increasing order, the first surgery regarded 
head trauma (5.09 ± 4.59 months), followed by CSF pathol-
ogy (5.95 ± 4.3 months), peripheral nerves (6 ± 7 months), 
craniotomy (6.59 ± 3.88) and lumbar spine pathology (11.41 
± 1.5 months). Paediatric surgery is the last group of pa-
thologies to be initiated (19.36 ± 20 months) and the one 
with the greatest inconsistency.
	 It is worth mentioning that there is an important range 
of responses in our sample and that statistically significant 
differences were found when comparing the responses of 
registrars in departments from the Northern versus Central 
/ Southern / Islands regions, regarding first lumbar surgery 
(p = 0, 047), craniotomy (p = 0.020) and especially oncology 
(brain tumours) (p = 0.007) and peripheral nerve surgery (p 
= 0.001) - Mann-Whitney U-test), suggesting that registrars 
working at departments in the Northern region are involved 
in this type of surgery later when compared to the remaining 
regions (Table 5). In an attempt to identify which variables 

Nunes Dias L, et al. Neurosurgical residency in Portugal, Acta Med Port 2022 Jan;35(1):20-29

 

Figure 2 – Satisfaction with morbidity/mortality conferences as regards the year of residency, which is shown on the x-axis (number 7 
corresponds to newly qualified consultants). The number of satisfied and dissatisfied registrars is shown for each year. 
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Table 3 – Satisfaction with clinical practice
Satisfied

n (%)
Dissatisfied

n (%)
Emergency (ER) 26 (70.3) 11 (29.7)

Ward 25 (67.6) 12 (32.4)

Outpatients 16 (43.2) 21 (56.8)

Operating room (OR) 32 (86.5) 5 (13.5)
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had contributed to the timing of the first surgery, the cur-
rent residency year (first to third-year versus fourth year up 
to newly-qualified consultant) seems to have some impor-
tance, as it was found, for example, that the involvement in 
peripheral nerve surgeries started later in recent years (p 
= 0.049, Mann-Whitney U test), while no impact has been 
shown by the registrar’s gender, in our sample.

Surgical data: satisfaction and additional statistical 
analysis
	 As regards the satisfaction with working in the OR, 
this seems to be related to the time of the first surgery of 
cerebrospinal fluid (CSF) pathology (p = 0.017, Kruskal-
Wallis test) and brain trauma surgery (p = 0.011, Kruskal-
Wallis test). An association seems to exist only with CSF 
pathology as regards progressive autonomy, with those reg-
istrars who were for the first time involved in this type of sur-
gery later showing the greatest dissatisfaction (p = 0.027, 
Kruskal-Wallis test).

Assessment
	 Overall satisfaction seems to exist with the annual ex-
amination (59.5%), rather than the final one (37.8%). The 

results may be affected by the fact that most participants 
have not yet been submitted to this final assessment.
	 According to national guidelines, the annual exam 
should be divided into three parts. According to the ques-
tionnaire responses, this seems to include a theory sec-
tion in 89.2% of the institutions, clinical practice section in 
83.8% and curriculum assessment in 94.6% of the cases. A 
new bias is to be expected since there are some first-year 
registrars who may have answered without having been 
submitted to this assessment yet.

Other issues
	 Teamwork with rotation (59.5%) throughout the residen-
cy appears to be the most common work organisation in 
training centres, with satisfaction with the different practical 
components. The other modalities include working within a 
fixed team throughout the residency (13.5%), only/overly 
with a training supervisor (2.7%) and none of the above 
(24.3%).
	 Subspecialties mostly present in the departments in our 
sample are shown in Table 6; 48.6% of the registrars are 
satisfied with the opportunity of a dedication to a specific 
neurosurgical subspecialty, while 51.4% have described 

Nunes Dias L, et al. Neurosurgical residency in Portugal, Acta Med Port 2022 Jan;35(1):20-29

Table 4 – First operative experience, per surgical procedure, throughout the residency

Variable Dispersion
measure

Result 
(residency month)

Range  
(min. - max.)

(residency month)

Valid
responses 

n (%)

General Median (IQR) 1.00 (± 1.00) 0 - 6 36 (97.3%)

Lumbar spine Mean (SD) 11.41 (± 1.50) 2 - 24 32 (86.5%)

Cervical spine Median (IQR) 13.00 (± 13.00) 2 - 30 29 (78.4%)

CSF pathology Mean (SD) 5.95 (± 4.30) 0 - 16 33 (89.2%)

Craniotomy Mean (SD) 6.59 (± 3.88) 0 - 12 35 (94.6%)

Head trauma Mean (SD) 5.09 (± 4.59) 0 - 16 33 (89.2%)

Head and neck cancer Mean (SD) 16.70 (± 8.15) 3 - 36 29 (89.2%)

Peripheral nerves Median (IQR) 6.00 (± 7.00) 1 - 24 34 (91.9%)

Paediatric neurosurgery Mean (SD) 19.36 (± 20.00) 3 - 48 24 (64.9%)

Table 5 – First operative experience, per surgery, throughout the residency, Northern versus Central / Southern / Islands

Variable Dispersion 
measure

Result 
(residency month)

Northern

Dispersion
measure

Result
(residency month) 

Central / Southern / Islands
General Median (IQR) 1.00 (± 0.0) Mean (SD) 1.5 (± 1.1)

Lumbar spine Median (IQR) 12.50 (± 4.0) Median (IQR) 7.0 (± 15.0)

Cervical spine Mean (SD) 16.75 (± 5.8) Median (IQR) 11.0 (± 22.0)

CSF pathology Mean (SD) 3.84 (± 4.7) Mean (SD) 4.9 (± 3.8)

Craniotomy Median (IQR) 8.00 (± 7.0) Mean (SD) 4.9 (± 6.3)

Head trauma Mean (SD) 5.58 (± 5.2) Mean (SD) 4.5 (± 3.9)

Head and neck cancer Median (IQR) 18.00 (± 8.0) Mean (SD) 12.2 (± 7.3)

Peripheral nerves Mean (SD) 10.66 (± 7.0) Mean (SD) 4.0 (± 1.8)

Paediatric neurosurgery Median (IQR) 22.00 (± 17.0) Mean (SD) 17.2 (± 15.2)
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dissatisfaction (with an important number of ‘not applicable’ 
responses).
	 A percentage of 81.1% of the respondents have delib-
erately described that he/she would like to be hired as a 
consultant in the same hospital where he/she is trained.

DISCUSSION 
	 A certain trend towards dissatisfaction of Portuguese 
registrars has been generally found in our study, as regards 
theory training, even though satisfaction regarding clinical 
practice training (mainly surgical) has been found.
	 As regards theory training, dissatisfaction was especial-
ly focused on anatomy courses and access to neurosurgi-
cal training laboratory (89.2%), which is unavailable in most 
training centres, in addition to the participation in medical 
training (64.9%) and clinical research (64.9%) since there 
is no specific residency or neurosurgical rotation in most of 
the Portuguese medical faculties, even though most training 
centres are in university hospitals linked to a medical facul-
ty. In addition, research opportunities are scarce, as well as 
the opportunity to travel either nationally or internationally 
to attend a course or off-site rotation, which are extremely 
important and gratifying educational opportunities, mainly 
due to the registrar’s workload in emergency. Nevertheless, 
at least during the final year of the residency, registrars are 
allowed to focus on a specific area/subspecialty, on-site and 
off-site. Portugal seems to be quite behind other countries 
as regards scientific research and publication, probably 
due to less tradition and lack of essential conditions such 
as financial resources, infrastructures, time and availability. 
However, this issue was not clearly identified, namely the 
relationship with publications and research at each depart-
ment, given the specificity and an already long question-
naire.
	 A weekly workload of more than 60 hours has been con-
firmed by our group of respondents, in line with what was 
shown by Stienen in 2016, putting us at the top of the Euro-
pean countries with the longest workloads.15

	 As regards clinical practice training, dissatisfaction 
was mainly described in association with outpatient work 

(56.8%), which is apparently associated with the continu-
ously increasing number of patients referred to outpatients 
- number of working periods in outpatients (p = 0.002), num-
ber of patients (p = 0.016) and number of working hours in 
outpatients (p = 0.008), which is always beyond the hospi-
tal’s capacity to respond. 
	 These results are in line with the EANS survey that 
showed that Portuguese registrars are among the most sat-
isfied regarding the organisation of journal clubs, the first 
operative experience and the contact with different patholo-
gies.
	 Although the initial objective was the assessment of sur-
gical numbers, it was realised in the test questionnaires that 
these types of questions would take longer to be responded 
and would affect the adherence to the questionnaire, which 
was already quite long. Therefore, it was decided to assess 
surgical activity based on the moment (timing) of the first 
operative experience. The results seem quite appropriate 
and correspond to what was expected, including the fact 
that the first experience in paediatric neurosurgery occurred 
later in training, due to its specificity, and quite variable, 
probably because this is not available in all departments, 
sending registrars to off-site rotations. Furthermore, there 
are currently not many paediatric cases and therefore most 
patients are referred to reference centres, so that these also 
do not lose skills or knowledge on the subject. It is worth 
mentioning that there is still an important gap regarding the 
time of a registrar’s first operative experience in our sample: 
when comparing the departments in the Northern versus 
those in the Central / Southern / Islands regions, there is 
a trend towards a later operative experience in the depart-
ments in the Northern region. The question we should ask 
is whether the problem lies in policies and/or traditions of 
the different departments, in the availability of pathologies/
cases or in the need for a more adequate minimum number 
of surgeries.

Limitations
	 This study has several limitations.
	 Despite the small sample size of the study, consider-
ing that around 50 registrars currently work in Portugal and 
approximately 9 to 11 consultants qualify each year, 37 re-
sponses correspond to around 61 to 63% of collaboration 
from this target population, which does not seem to be a 
poor result for a long and potentially controversial question-
naire.
	 As this is the first time that this type of survey has been 
developed and carried out in Portugal, the authors preferred 
to use a previously published survey,9 adapting it to the Por-
tuguese reality. A point was reached where there seemed to 
be two types of study in one, or two different types of ques-
tions and objectives - on the one hand, the characterisation 
of the training centres and, on the other hand, the analysis 
of the satisfaction with neurosurgical training - which led to 
a greater number of questions and longer response time. 
This may have compromised the participation of the target 
population, with little time to spare. The formulation of the 
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Table 6 – Characteristics of the specific areas within the depart-
ments in our sample

Specific areas Results
(n = 37)

Spine n (%) 31 (83.8)

Neurovascular pathology n (%) 34 (91.9)

Oncology n (%) 29 (78.4)

Head trauma n (%) 28 (75.7)

DBS n (%) 25 (67.6)

Pain n (%) 20 (54.1)

Epilepsy n (%) 23 (62.2)

Sellar lesions n (%) 31 (83.8)

Skull base n (%) 26 (70.3)

Paediatric neurosurgery n (%) 24 (64.9)
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questionnaire and the small sample size made it almost im-
possible to find the associations, which made the statistical 
analysis very difficult. The study presented different biases, 
such as the fact that not all members of the target popula-
tion could have been reached by email, multiple responses 
were possible by the same individual, questions that may 
not be so well adapted to the target population may have 
been included (such as questions regarding surgical times 
and assessments, among others) and recall bias was a pos-
sibility, such as the fact that younger registrars may be more 
aware of certain data, namely regarding surgical timings, as 
these were more recent. Although we know that the quality 
of education is not necessarily related to satisfaction, we 
believe that it is directly proportional. The authors recognise 
that quality studies should involve the definitions of official 
criteria that go beyond their competence.
	 Nevertheless, this could have represented a starting 
point for studies more focused on certain issues, including 
the identification of associations between the timing of the 
first operative experience and the final surgery numbers, 
the role of the tutor in the residency, in addition to a warning 
to the current situation of training in neurosurgery in Portu-
gal, in which the increasing number of registrars and newly 
qualified consultants within the different departments could 
have an impact on the surgical curricula of the younger reg-
istrars.
	 Finally, the authors expect that this study could corre-
spond to a starting point for further studies more focused 
on certain areas of training, intra and inter-hospital im-
provements and for the preparation of the new training pro-
gramme.

CONCLUSION
	 In general, Portuguese registrars seem satisfied with 
most of the proposed training areas (some exceptions 
mainly relate to the unavailability of theory training and out-
patient overbooking).
	 This study has fulfilled the main objective of being a 

starting point for the characterisation of the Portuguese 
neurosurgery departments and satisfaction with the neuro-
surgery residency. We hope that it may contribute to the 
improvement and standardisation of neurosurgery training 
in Portugal.
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