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ABSTRACT

Objective: To reduce the gap between what can be achieved in endodontic treatments and the
observed treatment outcome among general dental practitioners, the present study set out to assess
the status of the endodontic practices as regards to knowledge and self-assessed skills among general
dental practitioners in Sweden and Norway.

Material and method: The questionnaire was sent to 1384 general dental practitioners. It contained
questions regarding access to continuing education in endodontics, sources of knowledge for clinical
management of patients, post-operative follow-ups, self-assessed success-rate, and the initial diagnosis
impact on the outcome of endodontic treatments.

Results: The response rate was 61.4%. Almost half estimated their endodontic success-rate to be 90%.
About two-thirds of the respondents did not know, or did not believe, that the initial diagnosis could
affect the outcome of their endodontic treatments. Respondents who did not believe the diagnosis
could impact the outcome were more likely to estimate their success rate as the highest (p<.001).
Less than half performed post-operative follow-ups a year after treatment. A third of the respondents
had not attended any continuing endodontic education.

Conclusion: Dentists who do not receive regular feedback on their treatments may lack insight into
their own shortcomings. If this is combined with insufficient knowledge and understanding it may
result in sub-par endodontic treatments being performed. It is important to have reliable ways to com-
municate current endodontic knowledge and to establish robust methods that may help dentists
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accurately assess their own performance in endodontics.

Introduction

Epidemiological surveys have shown apical periodontitis to
be frequently associated with root-filled teeth [1]. Despite
technological advances made during the last couple of deca-
des, studies continue to find high frequencies of substandard
root fillings [2,3]. Some reports show improvement in the
quality of root fillings as assessed radiographically, but with-
out a concomitant improvement in the apical health in con-
nection with the root-filled teeth [4,5]. Of course, the real
key factor for the outcome of endodontic treatments is
whether microorganisms are present in the root canal system
or not [6], and radiographs do not tell us anything about
possible microbial contamination.

While general dental practitioners (GDPs) often report high
confidence in their clinical endodontic skills [7,8] studies show
that root canal treatments performed by specialists in endodon-
tics, or at dental student clinics, have a better outcome than
root canal treatments performed in general dental care [9,10].
Studies indicate that many GDPs lack sufficient knowledge of
the factors important in determining the outcome of root canal

treatments [7,8] and that basic principles, for instance, the asep-
tic control and follow-ups, are often ignored [8,11,12].

To reduce the gap between what can be achieved in
endodontic treatments and the observed treatment outcome
among GDPs, it seems relevant to assess the GDPs’ endodon-
tic treatment protocols and sources of knowledge. The pre-
sent study is the second part of a twofold questionnaire
survey set out to investigate different aspects of GDPs' endo-
dontic management of patients. In the first part, infection
prevention and control measures were assessed [13]. The
aim of the present part of the questionnaire survey is to
investigate other aspects that may affect the outcome: The
status of the endodontic practices among GDPs as regards
to knowledge, attitudes, self-assessed skills, and whether the
GDPs have access to continuing endodontic education.

Material and method

An invitation to take part in the questionnaire was sent by
email to all GDPs working in: The public dental care in two
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counties (Vastra Gotaland and Skdne) in Sweden (n 984), the
public dental care in three counties (Trendelag, Mgre og
Romsdal, and Telemark) in Norway (n 231), and the private
dental care chain Colosseum Smile AB in Sweden (n 169).
The questionnaire was checked and revised on the context
of validity by a statistician at the University of Gothenburg
and by being piloted by 3 GDPs. The questionnaire was
modified in accordance with their comments, mostly by
being re-worded to clarify the questions and responses, and
by changing the order of the questions to make it more
coherent for the respondents. The questionnaires sent to
Norway had been translated into Norwegian and reviewed
by a Norwegian specialist in endodontics.

The questionnaire consisted of 9 questions regarding con-
tinuing professional education in endodontics, post-operative
follow-ups, self-assessed success-rate, and the initial diagno-
sis’ impact on treatment outcome. The respondents were
also asked questions regarding their age, gender and year of
graduation. A comment box for additional remarks was
included in the questionnaire. The questionnaire was fully
anonymous. It was accompanied by an explanatory covering
letter. It was distributed to the recipients using esMaker
(Entergate AB, Halmstad, Sweden) during three periods in
2016-2017. Two reminders were sent to all recipients with
an interval of two weeks in between.

Completed questionnaires were analysed using SPSS ver-
sion 25 (Chicago, IL, USA). A non-response analysis was car-
ried out. Blank answers on questions were counted as
missing, and only valid responses were included in the
descriptive analysis of each question, where absolute and
relative frequencies were determined. The association
between variables was examined by cross-tabulations and
the statistical significance of such relationships determined
by Pearson’s chi-squared test and Fishers’ exact test.
Statistical tests were two-tailed at the 5% significance level.

Results

Fity-one of the questionnaires could not be delivered as the
recipient had moved or retired. Of the delivered 1333 ques-
tionnaires; 499 were not returned, 5 returned empty, and 10
returned with the information that the recipient was not a
GDP, did not work clinically, or did not perform endodontic
treatments. The overall response rate was 61.4% (n 819). The
questions were answered by 98.7-100% of the participants.
The non-response analysis showed an even gender and age
distribution compared to the full target sample. There were
no significant differences regarding the distribution of gen-
der, age, or years in the profession (Table 1).

Table 1. Characteristics of respondents.

Year of
Gender n % Age n %  graduation n %
Female 518 63.6 72-65 31 38 <1975 26 32
Male 282 346 64-55 172 213 1976-1985 136 16.7
Prefer notto say 14 1.7 54-45 116 144 1986-1995 113 139
44-35 193 239 1996-2005 147 18.1
34-24 295 36.6 2006< 390 48.0

Successful treatment outcome

The majority estimated their endodontic success-rate to be
75% or above, and more than half did not believe or did not
know if the initial diagnosis could impact the outcome of
endodontic treatments (Table 2). GDPs who did not believe
the initial diagnosis could affect treatment outcome were
more likely to estimate their success rate as the highest
(p<.001). Swedish GDPs were more likely to believe the ini-
tial diagnosis did not affect the outcome of treatments:
27.5% compared to 14.6% in Norway (p=.029). 7 GDPs com-
mented that they considered just being able to finish a root
filling without any mishaps a successful outcome, while 23
respondents considered endodontic treatments successful so
long as the patients did not experience symptoms. GDPs
who did not enjoy performing RCT were less likely to esti-
mate their success-rate as the highest (p<.001).

Post-operative follow-ups

Most GDPs stated that they performed post-operative follow-
ups with radiographs (Table 2). 5.8% (n 48) only performed
follow-ups if the patient showed symptoms, or if the tooth
needed prosthodontic restoration. 4.0% (n 33) remarked that
they tried to do follow-ups the following year, but external
factors affected how many years would pass until they saw
the patient again. GDPs in Norway were more likely to do a
follow-up 1year after treatment: 65.6% compared to 41.6%
in Sweden (p<.001).

Sources of knowledge

Most stated 1-4 sources of knowledge for their clinical man-
agement of patients (Figure 1). 16.9% (n 139) stated under-
graduate dental education as the only source of knowledge,
65% of those had 5years or less in the profession. GDPs with
over 30years in the profession were more likely to state con-
tinuing endodontic education as their only source of know-
ledge (p=.001).

Continuing endodontic education

A majority wanted to attend more courses in endodontics,
but a third of the respondents had not attended a single
course in endodontics after their undergraduate training
(Table 2). Dentists who had graduated after 2006 were more
likely to not have attended any continuing endodontic edu-
cation (p<.001). 46.6% of the GDPs who had attended
courses in endodontics had done so within the last 3 years.
82.3% of the GDPs who had attended courses in endodontics
listed them as a source of knowledge for their clinical man-
agement of patients. 12 GDPs had not attended any continu-
ing endodontic education in over 20 years.

Discussion

Most respondents held that their clinical endodontic man-
agement of patients worked well, and almost half of the
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Undergraduate dental education

Continuing endodontic education

The clinic's endodontic guidelines

Feedback and advice from colleagues

Scientific papers

The Dental Association's journal
7.3%

Internet resources

Other sources* 7.0%

0.0%

20.0%

85.8%

55.8%

36.5%

27.8%

23.4%

16.8%

40.0% 60.0% 80.0% 100.0%

*Other: Consulting with specialist in endodontics, reading text-books, “learning while doing"

Figure 1. Sources of knowledge for the endodontic management of patients.

GDPs estimated their endodontic success-rate to be 90%,
indicating that many have a high level of self-confidence in
their ability to perform endodontic treatments. Similar find-
ings have been reported in other studies [7,8]. A contributing
factor to the good self-confidence may lie in how the indi-
vidual dentist defines a successful treatment outcome. The
European Society of Endodontology defines a favourable out-
come as: ‘Absence of pain, swelling and other symptoms, no
sinus tract, no loss of function and radiological evidence of a
normal periodontal ligament space around the root’ [14].
But, some GDPs had adopted variations of ‘functional reten-
tion’ [15] as their definition of a successful outcome, while
other GDPs just defined it as being able to complete a root
filling without any mishaps. Moreover, over half of the
respondents either did not know, or did not believe, that the
initial diagnosis could affect the outcome of their endodontic
treatments. The GDPs who did not believe the diagnosis
could impact the outcome were also more likely to estimate
their success rate as the highest. This lends support to the
notion that many GDPs view endodontic treatments as a
technical procedure to keep a patient symptom-free rather
than a way of treating, or preventing, infection in the root
canal system [7,16]. The potential lack of understanding of
microbiological factors’ influence on the outcome of endo-
dontic treatments is a troubling notion since dentists need
to be able to evaluate preoperative factors accurately. A lack
of microbiological understanding might also impact how
meticulously infection prevention and control measures are
carried out during endodontic treatments.

The recommendation from the European Society of
Endodontology is that root canal treatments should be
assessed at least after one year and subsequently as required
[14]. Although a majority of the GDPs reported that they per-
formed post-operative follow-ups, a different picture
emerged when asked when the follow-ups were performed.
Less than half carried out follow-ups one year after root
canal treatment, and more than a quarter did not have a set

routine for endodontic follow-ups. This is in line with other
studies that have found endodontic post-operative follow-
ups to be infrequently performed [11,12,17]. Post-operative
follow-ups are not only important for the patient, but also
for the dentist. Without systematic follow-ups, the GDPs will
not obtain knowledge about their performance or gain
awareness of any shortcomings that may be important for
changing their treatment strategies. However, the idea of fol-
low-ups being important for feedback may fall short if the
GDP simply defines a patient being symptom-free as a suc-
cessful treatment outcome.

Most GDPs based their endodontic management of
patients on two to four sources of knowledge, with under-
graduate dental education and continuing endodontic edu-
cation being most frequently stated. This is not a surprising
find, as many dentists continue the practice they have been
taught during their undergraduate training [12,18]. But,
almost a fifth of the respondents based their clinical man-
agement of patients solely on their undergraduate training.
While many were relatively new to the profession, the under-
graduate training probably cannot cover all aspects of endo-
dontology in the depth needed in everyday clinical practice.
‘Learning while doing’ could work well at a practice that
encourages in-house development of skills, but some GDPs
are left to their own devices in clinics that lack systematic in-
house learning [19]. There were respondents who com-
mented on a lack of regular case discussions with colleagues,
which perhaps is why only a quarter considered feedback
and advice from colleagues as a source of knowledge for
their management of patients. Receiving feedback, watching
others practice and engaging in case reviews is important for
developing insight into professional performance and for
identifying gaps in knowledge [20,21]. Without regular feed-
back, there is a risk that clinical practices will be impaired.

A third of the respondents had not attended any continu-
ing endodontic education, and the use of other sources of
knowledge (internet resources, scientific papers, and so on)



was relatively low. This could indicate that several GDPs may
find it difficult to stay up to date on current practices and
guidelines. Among the respondents who had attended
courses in endodontics, a majority stated that they used the
continuing education as a source of knowledge in their clin-
ical management of patients. Research also indicates that
continuing dental education can play a key role in changing
practices in dentistry [22]. However, the outcome of endo-
dontic treatments does not automatically improve by attend-
ing continuing endodontic education [23,24]. To initiate and
maintain relevant changes, there must be an awareness of a
need for change and a motivation to implement the changes
[25]. So, the crucial question is whether the focus of courses
correctly identifies shortcomings that need to be addressed
and whether GDPs attending the courses correctly identifies
their own shortcomings - otherwise educational efforts may
miss the mark. Unfortunately, studies show that poorly per-
forming individuals often are unaware of their gaps in know-
ledge and skills [20,25], so it is probably not possible for all
GDPs to individually identify their own weaknesses correctly.
Perhaps platforms for performance assessment feedback are
needed as a complement to help GDPs direct their learning
towards improving their performance in their specific areas
of weakness.

A limitation of the methodology in this study was that
the pilot group was small and the questionnaire was not
tested with similar questions to assess the reliability of the
responses. There are communication barriers that can give
inaccurate results as the respondents may understand ques-
tions and definitions differently than was intended [26]. For
instance, the GDPs’ self-assessed success-rate may have been
lower had we included the European Society of
Endodontology’s definition of a favourable treatment out-
come in the questionnaire. Furthermore, the self-reported
performance of post-operative follow-ups could differ from
what is actually done in the clinical practice, as there is a risk
of recall bias when asking someone what they do and not
assessing the actual behaviour objectively as a comparison.
Another limitation is the inability to probe responses in a
written questionnaire. For example, the finding that respond-
ents in Norway were more likely than respondents in
Sweden to perform follow-ups one year after treatment,
raised questions on the origin of this difference: Is it educa-
tional, a result of differences in how the dental care systems
are organised, or something else? Since the questionnaire
does not offer the opportunity to clarify these issues, further
investigation is warranted.

To sum it up, GDPs with a lack of understanding of
microbiological factors’ impact on the outcome of endodon-
tic treatments, combined with limited insight into their own
level of knowledge and clinical performance, could be a
recipe for poorly performed endodontic treatments. The
results from this study indicate that many GDPs may receive
insufficient feedback on their performance in endodontics,
and that they also may find it difficult to stay up-to-date.
Therefore, it is vital to establish robust methods that help
GDPs accurately assess their own performance in endodon-
tics. It is also important to have reliable ways to
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communicate essential endodontic knowledge and modern
guidelines, so GDPs can stay competent for current practice.
The process will likely have to start with a critical appraisal
of both undergraduate endodontic training and continuing
endodontic education, especially as regards to endodontic
microbiological ~ factors,  self-assessments, and  out-
come measures.
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