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Abstract
Purpose The aim of this study was to compare differences in
current orthopaedic and trauma training programs across
Europe.
Methods A questionnaire was sent to the FORTE (Federation
of Orthopaedic Trainees in Europe) representatives of 25 dif-
ferent European countries, of which 18 responded. The ques-
tionnaire included demographic information and information
concerning the structure of the training programs, including
duration, selection, and mandatory training requirements.
Results The number of trainees per specialist varied between
countries from a ratio of 1:2 to 1:7. Residency was generally

five to six years in all the countries. In more than half of the
countries selection was interview-based. Nearly all countries
utilized a logbook. About 80% of the participating countries
had a final examination. When assessing the components of
training it was found that only one country (the United
Kingdom) had mandatory minimum requirements for (1)
courses, (2) surgical procedures, (3) research and (4) leader-
ship. Nearly 40% of the participating countries had only one
or none of these four components as a mandatory training
requirement.
Conclusions There are many similarities in training programs,
but some important differences remain in overall requirements
and final qualification. The main limitation of this study was
that we were unable to get data from all the European coun-
tries. FORTEwill continue to serve as a forum for sharing best
practices with the ultimate goal of improving and harmonizing
the level of orthopaedic training across Europe. Future studies
should aim to include further details about training programs
as well as to include data from more countries.
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Introduction

The evolving paradigm of orthopaedic and trauma training is
an area that remains frequently discussed among institutions
responsible for orthopaedic education. The European Union
of Medical Specialists (UEMS) was founded in Brussels in
1958 by the representative delegates of the professional orga-
nizations of medical specialists of the six member countries of
the European Economic Community (EEC) [1]. The main
objectives of UEMS were to establish a high quality and com-
parable level of medical specialist training in the EU. The
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section of Orthopaedics and Traumatology was founded in
1962 shortly after the initiative of UEMS in order to establish
specialist sections.

As in other sections of UEMS, a European Board of
Orthopaedics and Traumatology (EBOT) was established
in 1994, and the first undertaking was to organize a
board examination. The EBOT fellowship examination
has been designed to standardize and improve the stan-
dard of orthopaedic training in Europe [2]. Although the
high quality of the diploma of the EBOT examination
has been achieved by a very broad base of support and
cooperation of all orthopaedic associations of the UEMS
countries, it is still not a mandatory requirement in
Europe. Nevertheless, within the EU, the specialist qual-
ification of orthopaedic surgery is automatically recog-
nized (Directive 2005/36/EC on recognition of profes-
sional qualifications) in several countries. Furthermore,
even if the qualification does not meet the automatic
criteria for recognition, it may still be recognised in
another EU country, under the general system for rec-
ognition of qualifications [3]. Nonetheless, little is
known about the similarities and differences in ortho-
paedic and trauma training programs in European coun-
tries, as this information is, in general, not readily
available.

Since its inception, The Federation of Orthopaedic
Trainees in Europe (FORTE) has aimed to promote
and improve the standards of orthopaedic and trauma
training in Europe. FORTE also attempts to harmonize
orthopaedic training among European countries. This
objective is becoming increasingly important with recent
developments in the medical profession that introduced
a great amount of movement of medical graduates
across Europe [4]. For orthopaedic surgery and trauma
training, harmonization may be extremely important as
training involves knowledge but also practical skills [5].
A descriptive study, which included 857 trainees survey
data, has highlighted the importance of several key fac-
tors for orthopaedics education such as the development
of training programs and increasing the time spent with
faculty as well as spreading and promotion of logbook
application [6].

In 2015, at the first FORTE summit held in Geneva,
national representatives from several European countries
met and shared current requirements for residency in
their respective countries. Although there were similari-
ties in the residency programs, there were also signifi-
cant differences as well as several issues acknowledged
to be problematic or needing improvement.

The aim of this study was to compare current ortho-
paedic and trauma training programs across Europe and
to understand the main similarities and possible
differences.

Materials and methods

A questionnaire was sent by email to the FORTE representa-
tives of national trainee societies of 25 European countries in
September 2015, with reminders sent in October and
December of the same year for non-responders. The question-
naire included demographic information regarding the num-
ber and gender distribution of trainees and specialists in 2014.
The survey also inquired if there was a national association for
trainees and, if so, was it dependent on the national orthopae-
dic association. The remainder of the questionnaire was relat-
ed to the structure of the respective orthopaedic training pro-
grams and included the following information with emphasis
on mandatory requirements: selection process, duration,
course training, number of surgical procedures, research, lead-
ership training, examinations, fellowship, and use of a training
logbook. The information obtained from the different coun-
tries was then compared.

Results

Representatives from 18 countries (Croatia, Denmark,
Finland, France, Germany, Greece, Ireland, Kosovo, Malta,
Norway, Portugal, Slovakia, Slovenia, Spain, Sweden,
Switzerland, Turkey, and the United Kingdom) answered the
questionnaire. The demographic data from the different coun-
tries is presented in Table 1 and the information regarding the
structure of the residency program in Table 2.

Orthopaedic surgeon densities (number of surgeons per
100,000 population) varied substantially among the participat-
ing countries (Fig. 1a). The highest densities were in the
Nordic countries with nearly 20 orthopaedic surgeons per
100,000 population. More than half of the participating coun-
tries only had densities of only two to six orthopaedic special-
ists per 100,000 population. The number of trainees per ortho-
paedic surgeon was calculated in order to understand differ-
ences in surgeon replacement rates. This ratio varied between
countries from a ratio of 1:2 to 1:7, with no clear geographic
patterns within Europe (Fig. 1b). The highest replacement
rates were in Finland, Switzerland, Spain and Ireland and the
lowest in France, Sweden, and Denmark. The proportion of
female trainees was higher (mean 20%) than the proportion of
female orthopaedic specialists (mean 9%) in nearly all the
countries (Fig. 2).

The selection process for entering a residency program
varied widely. In more than half of the participating countries
selection was based on an interview or a combination of merit
and interview. In the remainder, selection was based on the
results of a national exam or a simple application process
(Fig. 3). The residency programwas generally five to six years
in all the countries. Nearly all countries utilized a mandatory
logbook throughout residency but only a few countries
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utilized a web-based logbook (Ireland, Malta, Slovenia, the
United Kingdom). There were still a small number of coun-
tries (France, Norway, Sweden) that did not require a logbook
for keeping track of residents’ achievements (Fig. 3).

Nearly 80% of the participating countries had a final ex-
amination at completion of residency but the remainder only
had some form of interim exams without a mandatory final
examination (Fig. 4). Most of the participating countries did
not have a mandatory fellowship requirement. When
assessing the components of training it was found that only
one country (the United Kingdom) had mandatory minimum
requirements for (1) courses, (2) surgical procedures, (3) re-
search and (4) leadership. Surprisingly, nearly 40% of the
participating countries had only one or none of these four
training components as a mandatory part of residency require-
ments (Fig. 4). For the countries that had minimum require-
ments for course training and surgical procedures, these re-
quirements varied from 50–360 hours and 300–1800 proce-
dures, respectively. Research and leadership training were on-
ly a mandatory part of orthopaedic training programs in 40%
of the countries (Fig. 5). Finally, nearly 70% of the countries

had an association for orthopaedic residents. Most of these
associations were dependent on the national orthopaedic
association.

Discussion

The aim of this study was to collect demographic and struc-
tural data regarding current orthopaedic and trauma training
programs across Europe and make comparisons between
them. We found that while there are many similarities across
residency programs, some important differences still remain in
overall requirements and final qualification.

There were clear differences in both orthopaedic surgeon
densities and replacement rates across Europe, reflecting pos-
sible inherent disparities in both the structure of the healthcare
systems as well as in the future need for orthopaedic special-
ists. The larger proportion of female trainees compared to
specialists would indicate a shift in gender parity in the near
future. This may be particularly important as orthopaedic sur-
gery has among the lowest percentages of women in residency

Table 1 Demographic data on
the number of orthopaedic
surgeons and trainees in 18
European countries in 2014

Country Number of
orthopaedic
surgeons
(% female)

Number of
orthopaedic
surgeons/100,000
population

Number of
orthopaedic
trainees
(% female)

Number of
orthopaedic
trainees/100,000
population

Is there a national
association for
trainees?

Dependent on
national
orthopaedic
association?

Croatia 218 (6.8%) 5.0 55 (11%) 1.3 Yes, dependent

Denmark 1057 (16%) 18.9 164 (29%) 2.9 Yes, independent

Finland 488 (14%) 9.0 248 (13%) 4.6 No

France 3157 (5%) 5.0 450 (15%) 0.8 Yes, dependent

Germany NA NA 500a (NA) NA Yes, dependent

Greece 1819 (9%) 14.2 562 (15%) 4.4 Yes, dependent

Ireland 84 (0.9%) 1.8 39 (13%) 0.9 Yes, independent

Kosovo 75 (1.3%) 3.8 19 (11%) 0.9 No

Malta 19 (6%) 3.2 7 (14%) 1.4 No

Norway 975 (17%) 18.5 375 (NA) 7.5 Yes, dependent

Portugal 1005 (10%) 9.0 262 (27%) 2.5 Yes, dependent

Slovakia 550 (NA) 10.0 97 (NA) 1.7 Yes, dependent

Slovenia 90 (3%) 4.5 22 (13%) 1.1 No

Spain 2350 (29%) 15.0 1125 (41%) 2.4 No

Sweden 1874 19.5 286 (33%)b 2.9 Yes, dependent

Switzerland 889 (7%) 11.0 442 (NA) 5.5 Yes, independent

Turkey 3117 (NA) 4.0 976 (NA) 1.2 Yes, dependent

United
Kingdo-
m

5071 (4.2%) 8.0 976 (19%) 1.6 Yes

NA data not available
a Approximate number
b Number of orthopaedic trainees who are members of the national organization. Membership is not mandatory
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programs of any surgical specialty [7]. The selection process
to enter a training program was based on an interview in most
countries. In a few countries selection was based on perfor-
mance in a national examination. One could argue that some
form of summative assessment might be beneficial in
selecting appropriate candidates for residency. The training

program duration in all the countries ranged from five to six
years meeting the minimum EU requirements for orthopaedic
specialist training. Nearly all countries utilized a logbook for
tracking the performance of residents and there was a tenden-
cy for the logbook to be moving from a paper version towards
a web-based form. Some countries still did not have a

Fig. 1 a Orthopaedic surgeon
densities (number of specialists/
100,000 population) for the
different European countries in
2014. b Orthopaedic surgeon
replacement rates (the number of
trainees per orthopaedic
specialist) for the different
European countries in 2014

Fig. 2 Proportion of female
orthopaedic trainees and
specialists for the different
European countries in 2014
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mandatory logbook and we believe this is an important issue
that can be easily addressed.

Most countries had a final exam but there were still a few
that had no form of final examination. In such countries the
EBOT exam could serve as a potential final assessment of
competency. For the purposes of the present study, we divided
the key mandatory components of training into four catego-
ries: course training, surgical procedures, research, and lead-
ership. Most would agree that the first two are essential com-
ponents of training, whereas the latter two could be considered
more elective in nature. Only one country (the United
Kingdom) had all four of the aforementioned components of
training as mandatory. Nearly half of the countries did not
have a minimum number of mandatory surgical procedures
or course training requirements. For the remainder that did,
there was a substantial variation in the minimum require-
ments. We believe there is definitely room for improvement
in both of these aspects. A recent study by LaPorte et al. aimed
to determine the best way to assess the operating skills of
would-be orthopaedic surgeons [8]. They argued that tradi-
tional measures for assessing skills such as logbooks tend to
assess volume but not level of surgical proficiency. They
found that tracking the trainees’ performance on cadavers
using step-by-step checklists and measures of general skills

works well but should be coupled with an equally rigorous
system for tracking errors [8]. Another recent study examined
the implementation of a month long, low-cost, comprehensive
surgical skills curriculum built to address the needs of first-
year orthopaedic trainees without sacrificing clinical experi-
ence or burdening inpatient services with trainee absence [9].
The authors found that the program received high satisfaction
from both trainees as well as faculty. The program was also
found to foster early working relationships between trainees
and faculty, which was an unforeseen benefit [9]. Such inno-
vation with both training and assessments will be valuable in
further strengthening the various orthopaedic training pro-
grams in Europe.

Based on the results of the present study we believe
a modern European orthopaedic curriculum should in-
clude: (1) a minimum required number of essential sur-
gical procedures that need to be mastered, (2) a mini-
mum mandatory number of hours of course training,
and (3) a final comprehensive examination that assesses
the trainee’s knowledge at the end of training. We also
believe that a mandatory log-book, preferably web-
based, is an efficient way to track progress and perfor-
mance throughout training. Leadership training, research
projects, and fellowships are also valuable and could be
included as an elective addition to the training
programs.

The present study had some limitations. We were
only able to get data from 18 of 25 countries even
though several reminders were sent to non-responders.
Furthermore, some of the provided data from the 18
countries was unfortunately lacking due to difficulties
in getting reliable information. For these two aforemen-
tioned reasons we cannot make definitive statements
about the level of orthopaedic and trauma training in
Europe as a whole. Another limitation is that we did
not include more granular information regarding the de-
tailed structure of the residency programs such as the
required rotations through subspecialties or on-call

Fig. 3 Duration, selection process and log book requirement for
residency programs in the different European countries

Fig. 4 Mandatory examinations, fellowship, and training requirements
(courses, surgical procedures, research, and leadership) for residency
programs in the different European countries

Fig. 5 Minimum requirements for four main areas of training (courses,
surgical procedures, research, and leadership) for residency programs in
the different European countries
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requirements as this was outside the scope of the pres-
ent study. To our knowledge this is the first study that
has collected essential information regarding similarities
and differences in orthopaedic training programs in nu-
merous European countries. Only by sharing such valu-
able information can we aim to improve orthopaedic
training for future generations not only in Europe but
around the world. Future studies should aim at includ-
ing information from more countries globally.

The labour movement across Europe has become
more widespread. However, concerns have been raised
regarding the level of knowledge and professional com-
petence of surgeons who have qualified in one country
and move to practice in another [1]. It is clear that not
only are there differences in training programs between
countries, but there may also be considerable variation
in training systems and assessments within larger
European countries [10]. Furthermore, the scope of the
specialty is variable, with some countries distinctly sep-
arating orthopaedics and traumatology and varying
levels of non-operative and operative management train-
ing. The launch of the European educational platform
(EEP) in 2012 and the recent work on a European cur-
riculum by UEMS and EFORT are meant to act as a
guide for all national associations [1]. It is up to each
national association to adopt it or modify it based on
national requirements.

In addition to the European curriculum, FORTE has
been actively involved in multiple endeavours aimed at
improving and harmonizing the level of orthopaedic train-
ing across Europe. Some of these projects include a book
series for trainees and an orthopaedic summer school, to
name a few. FORTE will continue to serve as a forum for
sharing best practices with the ultimate goal of building
competencies essential for the twenty-first-century ortho-
paedic surgeon in Europe.
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