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Aim The purpose of this study was to gather information from across the EU about requirements of dental undergraduates
in the area of root canal treatment (RCT). Methodology One hundred and ninety-two EU dental schools were invited to
complete an online survey. The survey inquired about assessment in RCT, whether students complete a minimum number
of RCTs, whether this includes both anterior and posterior teeth, and if root canal retreatment and endodontic surgery are
compulsory. The final question asked how competence in RCT can be described. Results Forty-eight dental schools in 20
countries responded. Results showed variation in assessment methods. Ninety-four percent insist on students performing
RCT in anterior and posterior teeth. Eighty-one percent ensure students perform a minimum number and there is considerable
variation in what that minimum number is. Seventy-nine percent require undergraduates to perform retreatment and 4%

require them to perform endodontic surgery. Descriptions of what might constitute competence in RCT varied greatly.
Conclusions Despite convergence of the undergraduate curriculum being endorsed by many and movement of dentists
within the EU escalating, there is still inconsistency in the output of dental schools with regard to RCT. This sample
demonstrated deviation from the ESE's 2001 Undergraduate Curriculum Guidelines for Endodontology.

INTRODUCTION

Untreated apical periodontitis has a high
prevalence within the European popula-
tion.""* Studies in European countries have
also demonstrated that the standard of root
canal treatment provided is generally not

high.> There is a clear need for dental
practitioners who are able to address this
current dental health issue.

In the year leading up to March 2006
almost 46% of new National Health Service
dentists qualified outside of the United
Kingdom." This proportion is the highest
recorded for the last ten years, and the
majority of these new recruits came from
within the European Union (EU). The EU
openly encourages freedom of movement
between member states for dental profes-
sionals, but with such an escalated influx
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of non-UK graduates, do we have any
guarantee that schools across the EU are
providing comparable degrees? It would
be beneficial for all EU dental graduates
to have reached a mutually-agreed level
of competency in specified subjects. This
would ensure appropriate protection of the
public. It would also benefit the European
graduate applying for employment and
his/her prospective employer.

Dental education in Europe

Clearly, there are variations in disease
expression, culture, politics, history, lan-
guages and traditions across the 27 coun-
tries of the EU. Considering the influence
these variants have on healthcare in gen-
eral, it is not surprising to find noticeable
distinctions in dental education across the
continent. While some diversity is, to a
degree, inevitable and should be encour-
aged, many of those involved in dental
education believe harmonisation of the
EU undergraduate dental curriculum to
be key to provision of a high-standard
of dental care throughout Europe.''?
Harmonisation of curricula is a lengthy
and complex process, but already many

efforts have been made to encourage EU
dental schools to converge in this area.
One manifestation of this is the ERASMUS
scheme, which promotes the exchange of
students and teachers within the European
community. ERASMUS was developed in
1987 with a view to ‘enhance the quality
and reinforce the European dimension of
higher education’ and to boost European
mobility ‘improving the transparency and
Sfull academic recognition of studies and
qualifications throughout the Union.’"

In June 1999, Ministries of Education
of the EU countries signed the Bologna
Declaration. This declaration pinpointed
the desirability of ‘the effective exercise
of free movement’ in the workforce, and
‘adoption of a system of easily readable
and comparable degrees’ across the EU."
Since 1978 EU law has contained the
Dental Directives,' which require member
states to recognise qualifications awarded
by other members and outline subjects
to be covered in undergraduate dental
training. In accordance, dental qualifica-
tions gained in the EU by nationals of EU
member states, are eligible for registration
with the GDC in the UK. Other EU member
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states have reciprocal arrangements for
registration. The Dental Directive, 78/687/
EEC, covers course content and provides
a basic framework around which a cur-
riculum should be built. However, Shanley
et al.'* demonstrated that there was little
convergence of curricula within EU den-
tal schools and suggested that the Dental
Directives alone offer no guarantee of the
standard of dental education.

Following Shanley’s findings in 1997,
the EU funded the DentEd Project. This
project set out to encourage convergence
towards a higher standard of dental edu-
cation in member countries through
peer review, communication and sharing
of best practices and innovations. The
DentEd Project (1997-2000) developed
into DentEd Evolves (2000-2003) and the
current project DentEd III (2004-2007).
In 2005 DentEd III published its ‘Profile
and Competences Document’ (PCD)."” This
document was published for dental schools
across Europe to use as a foundation to
build their courses around.

Teaching of root canal
treatment in the UK

In the UK and many European coun-
tries, root canal treatment is considered
a routine part of primary dental care.
This is usually reflected by its inclusion
in the undergraduate curriculum, but
there have been studies demonstrating
a wide variation in student experience
and teaching even within a single coun-
try.’#2° In the UK, it is the responsibility
of the General Dental Council (GDC) to
regulate the undergraduate curriculum.
In 2002 the GDC published a second edi-
tion of The first five years which outlines
their requirements for content and deliv-
ery of the undergraduate dental degree
programme. They require graduates to
be ‘competent at completing endodontic
treatments of single and multi-rooted
teeth.”! It is also clearly stated within the
Profile and Competences Document that
the dental graduate must ‘be competent to
perform endodontic treatment on uncom-
plicated single and multi-rooted teeth’ and
‘be competent to recognize indications for
surgical and complicated non-surgical
root canal therapy and take appropriate
action.”'” In 2001, the European Society of
Endodontology issued its ‘Undergraduate
Curriculum Guidelines for Endodontology’

Fig. 1 Questionnaire responses per country
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Fig. 2 Assessment methods used for RCT

which provide further details on what
they suggest ought to be incorporated
into the curriculum.”

RATIONALE

Previous studies have indicated a great
range in undergraduate requirements,

teaching and assessment with regard to root

canal treatment.'**° Since the publication of
the European guidelines and the Profile and
Competences Document, little research has
been conducted in this area. The present
study aims to assess whether there is cur-
rently convergence of requirements with
regard to root canal treatment for under-
graduates in the European Union.
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Table 1 Schools grouped by minimum
number of canals required prior to graduation

11-20 3

MATERIALS AND METHODS

A confidential online survey was created,
using Bristol Online Survey software,
developed by the Institute for Learning

and Research Technology. This software
collates data electronically for analysis.
The survey was brief, with eight questions
in total, including two questions covering
demographics. Where possible, anticipated
responses were provided as multiple-choice
questions and, when appropriate, more
than one option could be checked. Each
question also provided space for free text
entry for further explanation of responses
if required.

Ethical approval was gained from the
Cardiff University Dental School Ethics
Committee. It was made clear to participants
that the information provided would be
treated confidentially and used to form this
report. A list of email addresses was com-
piled, using addresses from the Directory of
European Dental Schools of the Association
for Dental Education in Europe, links with
Erasmus students’ schools and addresses pro-
vided by individual school websites found
through information in the EU Manual of
Dental Practice.”*** The list contained email
addresses for 192 out of the 198 dental
schools in the EU, and the three EU candi-
date countries (Croatia, the former Yugoslav
Republic of Macedonia and Turkey). Each
school was sent a link to the online survey
and asked if they would complete it.

After the initial email, second and third
mailings were made to any non-respond-
ing schools at intervals of three weeks.

RESULTS
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Fig. 3 Number of schools requiring anterior and posterior RCT

Croatia, Czech Republic, Denmark, Finland,
France, Germany, Greece, Hungary, Ireland,
Malta, The Netherlands, Poland, Portugal,
Romania, Slovenia, Spain, Sweden, Turkey
and the United Kingdom. The greatest
number of responses from one country was
nine, which came from both Germany and
the United Kingdom (Fig. 1).

Assessment methods

If you assess learning in root canal
treatment at undergraduate level,
which method(s) do you use?

All schools stated that they assess learning
in undergraduate root canal treatment. The
most common assessment method was the
written examination, with 90% of schools
choosing this format (Fig. 2). Slightly fewer
schools (81%) use practical examinations.
Logbooks or portfolios of clinical experi-
ence in root canal treatment are required
in 67% of schools and 48% use oral exami-
nations. Three schools require students to
complete case reports of any root canal
treatment. One school stated that students
‘perform evaluations’ of both their clinical
and pre-clinical root canal treatments.

Requirements

Forty-eight dental schools, spread across
20 countries, provided responses to
the questionnaire. Twenty-five schools
answered every question - twenty-three
did not answer the final question regarding
a description of competence in root canal
treatment. Replies came from Belgium,

Do undergraduates in your dental
school have to perform a minimum
number of root canal treatments
before graduation?

Eighty-one percent of schools state a mini-

mum number of root canal treatments
which undergraduates must perform before

graduation. This minimum number ranges
from three to 80 canals with an average of
17 canals. Eight schools also ensure students
perform a certain number of pre-clinical root
canal treatments before commencing clini-
cal experience. Table 1 shows the responses
grouped by minimum number of canals with
the most common group being 1-10 canals.

Do undergraduates in your dental
school have to perform root canal
treatment in both posterior and

anterior teeth before graduation?

Ninety-four percent of schools require stu-
dents to perform root canal treatment in
both posterior and anterior teeth (Fig. 3).
Several schools prefer students not to treat
multi-rooted teeth until later years of the
undergraduate course.

Is it a requirement that
undergraduates in your dental school
perform root canal retreatment?

Root canal retreatment is a requirement of
undergraduates in 79% of schools in this
sample. Several of the schools in which
retreatment is not compulsory acknowl-
edged that while it is not a requirement,
it is almost inevitable due to insufficient
primary cases.

Is it a requirement that
undergraduates in your dental
school perform endodontic surgery?

Four percent of schools stated that it is
a requirement for their undergraduates to
perform endodontic surgery.
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Descriptions of competence
in root canal treatment

How would you describe ‘competence
in root canal treatment'?

There were 25 responses to this open-format
question. Forty-four percent of respondents
emphasised the role of knowledge and expe-
rience of different techniques as contribut-
ing to competence in root canal treatment.
One school actually highlighted elements of
technique they consider important; ‘anaes-
thesia, rubber dam and length control. Forty
percent included diagnosis of pulpal disease
in the definition of competence asserting
that students should be ‘capable of diag-
nosing and treating diseases affecting the
pulp and periapical tissues’ and the diag-
nosis should be based on ‘clinical and radi-
ographic findings. Thirty-two percent felt
that the outcome and method of competent
root canal treatment should meet ‘acceptable
standards’. Twenty-eight percent suggested
that competence implies ability to undertake
‘uncomplicated’ or ‘simple’ root canal treat-
ment and 8% highlighted that this should be
performed unsupervised. In addition, three
schools referred to the ESE guidelines stat-
ing that students should be able to:

‘Perform root canal treatments according
to recommendations of the ESE.

‘Prepare and obturate canals in accord-
ance with the recognized ESE guidelines.

‘Complete root canal treatment in
accordance with the quality guidelines of
the ESE.

Some descriptions of competence were
vague, eg ‘To treat a patient’s tooth in
acceptable quality and time.

‘When you know how to and can do a
good treatment.

Two UK schools appeared sceptical about
competence at undergraduate level, eg:

‘We can only work with the definition
encapsulated within the GDC’s The first
five years. Sadly this is unachievable and
I'm not sure we secure competence within
that definition for most graduates.’

‘The GDC definition is our goal, but we
recognize that it is not achievable within
the undergraduate curriculum.’

DISCUSSION

This survey was conducted using the inter-

net because information had to be gathered

from a large area in a relatively short space
of time. Online surveys facilitate data col-
lection from a broad geographical area
since they allow an immediate response
and real-time analysis.

One limitation of this study is that the
survey was only provided in English. There
was also a problem identifying up-to-date
contact details for appropriate people
within dental schools. Although data-
bases exist (eg ADEE database), many of
the addresses they contain are not current
nor are the lists comprehensive. Several
school websites also lacked the latest con-
tact details for staff. This could, in part,
be due to the frequency of staff changes
in higher education institutions. It should
also be borne in mind that academic staff
probably receive many requests for similar
information and there is little incentive for
them to complete such surveys. However,
as Figure 1 shows, the range of countries
which responded to the present survey was
ample for an overview of the current status
of undergraduate root canal treatment in
the EU and it represents the potential foun-
dation of a network of contacts.

The prevalence of untreated apical peri-
odontitis among EU countries has been
shown to be high, indicating a need for
graduates able to address this current health
issue."* Although endodontics is now a rec-
ognised specialty in several EU countries, a
large proportion of root canal treatment is
still performed by general dental practition-
ers. Studies in the UK, France and Spain
have revealed that many practitioners per-
form root canal treatment which is not in
line with current guidelines and that the
standard achieved is generally not high.>®

At present a competency-based education
is provided in many institutions with a view
to achieving improved standards in clini-
cal practice. Competency-based education
allegedly encourages students to critically
assess their work, a skill which is crucial
in improving standards in healthcare. The
major problem for endodontics is breaking
down root canal treatment into objective,
measurable elements. It is the hope of the
European Society of Endodontology that
newly qualified EU graduates will have the
minimum level of competence as described
within their guidelines.?

Competence in the context of dental
education has been described in a vari-
ety of ways but most consider knowledge,

skills and values as fundamental. Put suc-
cinctly, ‘competency means the behaviour
expected of beginning independent prac-
titioners)* Competence is considered to
be a mid-stage in the continuum from
beginner to master in a discipline and not
the end-point. Chambers* suggests that a
competent student is able to make choices
between effective procedures, knows and
understands the applications involved,
can respond appropriately to a ‘reasonable
range of variation’ and can recognise their
limitations. At this stage students are inde-
pendent practitioners and apply standards
gained from teaching and experience to
use their knowledge and skills.*

In the present survey, the respondents
were asked to define competence in root
canal treatment. Considering the empha-
sis in many modern dental curricula to
achieve competence in specified areas,
it was surprising to find such dispar-
ity between the definitions provided by
those very people charged with assess-
ing undergraduates. Many focused on the
skills involved in successful treatment but
failed to emphasise that those skills need to
be put into the broader context of under-
standing the rationale for treatment and
the ability to perform independently. Only
12% of schools acknowledged the role of
the European Society of Endodontology
curriculum and quality guidelines?*?®in
describing or measuring competence. If it
is the aim of dental schools to produce
graduates competent in root canal treat-
ment then they ought to be able to define
the qualities that make a student compe-
tent. Without an adequate definition to
work towards, what are schools looking
for in their assessment of students?

It was not the aim of this study to
debate the meaning or suitability of the
concept of ‘competence’ in dental educa-
tion. However, we did set out to discover
if dental educators held a shared under-
standing of the term. This section was not
completed well, perhaps as a result of the
confusion over the term, or the fact that it
is not a universal concept in dental edu-
cation. The results indicate that there is a
variation in the understandings of the term
‘competence’ In this context the findings
agree with those of Licari and Chambers?
although these authors saw the ‘openness
of the competency concept’ as something
of value. Our concern lies in this concept
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being used as a form of common currency
within the EU as a predictive indicator of
future (clinical) performance. We would
argue that even assuming a basic level of
technical ability, the desire to perform at
an acceptable level is as much a matter of
professionalism (desire to do one’s best and
to consider if one’s best is good enough)
as it is of competence.

Appropriate assessment regimes rein-
force the acquirement of both skill and
knowledge and are integral to a com-
petency-based curriculum. They ensure
undergraduates achieve agreed competen-
cies by graduation. The European guide-
lines state ‘demonstration of competence
should involve both formative and sum-
mative assessment.””> It has been sug-
gested that effective formative methods
of assessing competence are the Objective
Structured Clinical Examination (OSCE)
and the Structured Clinical Operative Test
(SCOT).** The OSCE has been found use-
ful for assessing diagnostic, interpreta-
tive and treatment planning skills, while
the SCOT assesses individual elements
of clinical skills on real patients under
supervision.?** While several schools men-
tioned use of an OSCE system, no schools
highlighted the use of a SCOT.

Summative assessment should take the
form of written or oral examinations or
presentation of completed treatments.??
One school stated students may get:

‘written and oral questions as part
of restorative exams,” and another
explained:

‘endodontic questions are included in
the final written examination in Dental
Pathology, Operative Dentistry and
Endodontics.

The European guidelines emphasise that
‘consideration should be given to provid-
ing examinations specifically in endodon-
tics.”” However, few schools stated that
they provide an examination exclusively
in endodontics. Ninety percent of the
sample schools appear to provide both
formative and summative assessment in
root canal treatment and therefore fulfil
current guidelines.

The European guidelines express that the
graduating student must ‘demonstrate sat-
isfactory non-surgical root canal treatment
of single rooted and multirooted teeth’ and
the majority of dental school requirements

(949%) were in accordance with this.*
Interestingly, most schools (79%) also
required students to perform root canal
retreatment, which is not necessarily what
the European guidelines mean by ‘expe-
rience of non-surgical root canal retreat-
ment of single and multirooted teeth.*
The European Society of Endodontology
does not consider it appropriate for under-
graduates to perform surgical root canal
treatment. It is therefore surprising that a
minority of schools (4%) still hold endo-
dontic surgery as a requirement.

The EU dental schools which do not
comply with the European guidelines
may not be producing graduates with the
skills or experience in root canal treatment
which are usually expected of a general
dental practitioner in the EU. While it is
recognised that across the EU, there are
differences in allocation of resources to
teaching, the results of this study suggest
that there are some schools which should
review their requirements for root canal
treatment, since current guidelines are
considered minimum requirements.?**

Competency-based education focuses
on quality rather than quantity of treat-
ment. However, 81% of schools in this
sample still required a minimum number
of root canal treatments to be performed
by undergraduates. It is clear from the
results of this survey that numerical
requirements enforced are wide-ranging
and there is little consistency even within
a single country. The results from Germany
for example provided a range of require-
ments from 1 to 12 canals minimum and
in the UK the range was from no mini-
mum up to 20 canals. This suggests that
the great variation in requirements can-
not simply be explained by factors local
to each country, such as oral conditions
of the population or physical resources.
Lee ef al®' recommended that the amount
of clinical experience in root canal treat-
ment obtained by students should be deter-
mined by ‘evidence of competence and not
by subjective estimates of what is appro-
priate! Nevertheless, the European guide-
lines assert ‘a minimum number to gain
the requisite experience is probably neces-
sary.””* They set this minimum number at
20 teeth including extracted teeth. Since
those 20 teeth should include experience
of both single and multirooted teeth, then
in terms of canals the figure should be

greater than 20. In this survey, only 18%
of schools require undergraduates to per-
form root canal treatment on more than 20
canals (Table 1). Almost half of the dental
schools set their requirement at ten canals
or fewer. This suggests that the major-
ity of EU graduates are qualifying with
considerably less experience in root canal
treatment than currently recommended
by the European specialist body. In 1989,
Brookman noted that a majority of new
dental graduates expressed ‘dissatisfaction
with the content of endodontic teaching
received as an undergraduate.’” With this
in mind it is hardly surprising that more
recent surveys of new UK graduates have
shown a large proportion of students felt
they required greater training and practical
experience in root canal treatment as an
undergraduate.®*?*

In a study by Stewardson et al.** it was
established that confidence levels of grad-
uates correlate with the number of cases
completed as an undergraduate. Gaining
confidence to use the acquired practical
skills and knowledge should be at the heart
of any curriculum and it seems clear that
assessing practical competence alone does
not guarantee a graduate who is comfort-
able using their skills. It is also evident
that while competence may be achieved by
some students before reaching the mini-
mum requirement suggested by European
guidelines, the experience and confidence
gained from completing that minimum
should be seen as necessary for a well-
rounded education.

In 1995, the FDI World Dental Federation
issued a statement about the equivalency
of dental diplomas.*® Within this statement,
the FDI maintained that ‘in the interest of
protecting and enhancing the oral health
of the population and the professional val-
ues of the dental profession’, they support
the concept of freedom of movement of
dentists on the condition that their ‘train-
ing and education are equivalent*® It was
recommended that appropriate dental
professional organisations evaluate this
equivalency and therefore candidates’
rights to practise in their country. With
freedom of movement already permit-
ted in the EU, it is implied that dental
training and education have been judged
equivalent. However, it is apparent from
the present study that some EU graduates
do not show evidence of conforming to
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the current European curriculum guide-
lines for endodontics and therefore their
equivalence in this area may be ques-
tionable. Nevertheless, the guidelines of
the European Society of Endodontology
have no official status; rather it is the
licensing body of each country which
dictates policy.

Future research

In future research it would be beneficial
to establish why some schools choose to
deviate from the European guidelines for
endodontics. The present survey does not
ascertain whether this is due to lack of
resources or difference of opinion regard-
ing requirements. This would clarify
whether dental schools feel the current
EU guidelines are realistic and appropriate
and if so what needs to be done for more
graduates to reach the European Society
of Endodontology targets.

CONCLUSION

Despite convergence of the undergraduate
curriculum being endorsed by many''>and
movement of dentists within the EU esca-

lating,' there is still inconsistency in the
output of dental schools with regard to root
canal treatment experience. This sample
demonstrated diversity in requirements and
assessment methods, and deviation from
the European Society of Endodontology’s

Undergraduate Curriculum Guidelines.*?
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