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Abstract

Aim: The aim of this study was to assess senior dental students’ acquisition of knowledge after 3 months
following a reminder lecture.

Materials and methods: A 1 h lecture including a slide presentation was prepared according to the
Guidelines of International Association of Dental Traumatology (IADT). The participants were asked to
fill-out a questionnaire of 31 questions before (T0), after (T1) and 3 months (T2) after the lecture and
were given 15 min for the completion of each questionnaire. Statistical significance level was set at
P<0.05.

Results: The average percentage of correct answers was higher after lecture than before (P<0.05) and
there was some retention of knowledge after three months (P<0.05). The information was more retentive
when delivered in the second part of the lecture (P<0.05) and for the students who encountered no
trauma cases previously, whereas there was no difference between genders.

Conclusions: One-hour reminder lecture on trauma just before graduation is beneficial for dental
students. Provision of students with take home messages in the last part of the lecture can be
recommended as information seems more retentive when delivered at this stage. The students who

encountered no trauma cases previously may benefit more from a 1 h reminder lecture.

Keywords: Dental education, Knowledge retention, Teaching assessment.

Introduction

Traumatic dental injury is a general name given to impacts to
teeth as well as other hard and soft tissues neighboring the
mouth and the oral cavity. It is a sudden incident which
requires emergency intervention in most cases. One of the most
striking consequences of dental trauma is the life-changing
dental procedures performed on an individual who otherwise
has perfect oral hygiene and only has to visit the dentist for
regular check-ups [1]. One of the most common types of health
problems in public is traumatic dental injuries. Although
differences exist with respect to geographic origin, a general
statistical result is that one-third of preschool children, one-
fourth of school children and one-third of adults sustained
dental trauma [2].

Dental trauma may lead to a wide range of complications
including loss of tooth vitality, occurrence of periapical
disease, esthetic disorders or the necessity of extraction [3]. It
has been indicated that victims of traumatic incidents have
certain expectations from the dental practitioners among which
alleviation of pain and suffering as well as successful
management of the compromised tooth are the foremost.
Furthermore; adequate management should be provided to
ensure a successful long-term prognosis [4,5]. It has been
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reported that dental trauma should be considered as an
important issue related with public health as it has significant
impacts on economy and overall life quality [1]. The economic
influences of trauma on the victim as well as the community
are of extensive magnitude [6-10]. This is not only related with
the physical or economic issues associated with the traumatic
incident but also with the psychological and social impact on
the individual [1]. Consequently, dental trauma is a frequently
encountered incident that is problematic not only to the
affected individual but also on the society in general [11-14].

Whilst management of dental trauma is a very serious issue
that needs to be dealt with care by the dental practitioners,
some studies have shown significant inadequacy in the delivery
of appropriate care [15] whereas others have shown reluctance
of patients in receiving dental treatment for traumatized teeth
[16]. This necessitates dental practitioners to be well-equipped
with sufficient knowledge and experience in the first-aid and
management of dental traumatic injuries. Furthermore; the
dental practitioner should possess a fundamental knowledge
and understanding of dental trauma as well as awareness on
personal limitations to be able to refer the patient to the
relevant specialists when confronted with cases beyond his/her
expertise.
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The level of competencies that a dental student is expected to
have acquired prior to graduation has been well-defined by the
guidelines released by acknowledged organizations. According
to the “Profile and Competencies for the Graduating European
Dentist-Update 2009, the dental student must be competent in
identifying and managing dental emergencies including those
of pulpal, periodontal or traumatic origin, providing urgent
dental treatment of traumatic uncomplicated dental injuries in
deciduous and permanent dentitions or referring appropriately
the more severe cases to specialist or Child Care Services and
management of trauma in deciduous and permanent dentitions.
The graduating dentist is further expected to be familiar with
the surgical and non-surgical aspects of the management of
maxillofacial trauma [17]. The American Dental Education
Association (ADEA) Competencies for the New General
Dentist also underlines that the graduates must be competent in
the prevention, identification, and management of trauma, oral
diseases, and other disorders (ADEA Competencies for the
New General Dentist-as approved by the 2008 ADEA House
of Delegates). The opportunity of a dental student to encounter
a traumatic injury during undergraduate education depends on
a variety of factors such as the location of the dental school,
the dental requirements of the community in the vicinity of the
dental school and the triage plan of the institution; therefore, it
is likely that the student is not able to manage or even observe
the management of a traumatic dental injury during the
educational period. Meanwhile, in the majority of the cases,
traumatic incidents are managed by specialists or post-graduate
students, leaving the dental students with very little
opportunity to be directly involved in the treatment process to
acquire sufficient clinical competency prior to graduation.
Some authors indicated that outreach training might be one
way to resolve this issue and training of students in areas other
than the dental school might result in boosting the self-
confidence of students and generation of better treatment plans
[18,19]. However, this strategy is not yet implemented in
Turkey and students and educators are still dependent upon
what is received during the educational period spent at the
dental school when trauma knowledge is concerned. In the
Dental School where this study is conducted, dental
traumatology course is delivered as a multidisciplinary module
during the 4™ year with the collaboration of multiple
departments including Pediatric Dentistry, Endodontics,
Restorative Dentistry, Prosthodontics, Maxillofacial Surgery
and Periodontology. These individual departments that deliver
information from their own perspective divide the course, thus
unnecessary repetition is avoided. The final acquired
knowledge and skill of the student in terms of dental trauma is
highly dependent on the theoretical information received
during this course, thus instillation and preservation of
satisfactory knowledge during this period is of utmost
importance to display the correct professional attitude during
independent practice following graduation.

Studies that aim to assess the general knowledge of dentists on
the diagnosis and management of dental trauma revealed that
dental practitioners lack sufficient knowledge regarding the
identification and treatment of dental traumatic injuries
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[15,20-23]. A survey on Turkish dentists has also given similar
results [24]. Dental trauma is a specific incident which
incorporates varying types of management. It is an untimely
occurrence which in most cases shows up with an unscheduled
visit. Additionally, the management of the traumatic cases
carry inherent risks such as lack of diagnostic certainty and the
necessity of patient follow-up for an extended period of time.
The impact of patient’s surroundings as well as his/her own
characteristic factors should also not be overlooked; thus every
case is specific and unique in the way it presents [I].
Consequently, adequate knowledge in dental trauma including
diagnosis and management will have many positive influences
on the victim and his/her family as well as the dental
practitioner and increase the level of success of the prognosis
of the case [24-26].

To the authors’ knowledge, there is yet no published study that
investigates the knowledge of Turkish dental students on dental
trauma. On the other hand, little information exists on the
knowledge of wundergraduate dental students on the
management of dental trauma and how a theoretical reminder
lecture will contribute to overall knowledge prior to
graduation. The positive influences and appropriateness of
repetitive dental trauma lectures is definitely a topic that
should be evaluated and consolidated, because data obtained
from such research will significantly contribute to the
development of educational programs and consequently
prognosis improvement [27]. Furthermore, the increase in the
number of such investigations will support the view that a
general necessity arises as to focus more on the delivery of
adequate information on dental trauma to dental students who
are on the verge of serving the community.

The purpose of this study was to evaluate the level of
knowledge of the 5th year dental students who received the
Dental Traumatology course in the previous year, to assess the
effect of refreshment of knowledge a few months before
graduation and understand whether such a repetitive training
will contribute to students’ knowledge retention which might
have an impact on overall performance during independent
practice.

The following information was expected to be provided by the
results of the study:

1) The level of knowledge of senior dental students who
received dental trauma education in the previous year.

2) Student acquisition of knowledge after a 1 h reminder
lecture.

3) The retention of knowledge 3 months after the lecture.

4) Any difference between the 15t and 2" halves of the lecture
at the time points mentioned above.

5)Any difference between genders at the time points mentioned
above.
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Materials and Methods

This study was approved by the Institutional Review Board of
Yeditepe University, Istanbul, Turkey. A study was conducted
among the senior dental students of Yeditepe University,
Faculty of Dentistry, Istanbul, Turkey. Prior to the study,
signed informed consent forms were received from all
participants who volunteered. A 1 h lecture including a slide
presentation was prepared according to the Guidelines of
International Association of Dental Traumatology (IADT)
[28,29]. Meanwhile, a questionnaire was prepared which
included 32 questions related with dental trauma and based on
the prepared lecture. In the first part of the questionnaire,
students were asked to indicate whether they previously
observed any case of dental traumatic injury at the clinics. The
remaining 31 questions were prepared to assess students’
knowledge on dental trauma. Thirty of the questions were
multiple-choice whereas only one question was prepared in the
fill-in the-blank mode.

The participants were presented with 2 attached copies of the
questionnaire, one to be filled out before (T0) and the other
(T1) to be completed after the lecture. After the completion of
the first copy of the questionnaire (T0), the previously prepared
1 h lecture was given by one of the faculty members of the
Department of Endodontics. The lecture included all aspects of
dental traumatology by taking the IADT guidelines [28,29] as
the reference. The participants were asked to complete the
second copy of the questionnaire immediately after the lecture
(T1). For the assessment of the retention of acquired
knowledge, the participants were invited to complete the same
questionnaire 3 months later (T2). Consequently, the students
were given the questionnaire a total of 3 times and a 15 min
time for the completion of each questionnaire.

The normal distribution of the answers given by the
participants was assessed using the Shapiro-Wilk test,
Histogram and normal QQ pilot. It was observed that the ratio
of wrong answers in “fill-in-the blanks” type of question was
considerably high; therefore this part of the questionnaire was
excluded. Statistical analysis was performed using the IBM
SPSS Statistics 22 (IBM SPSS, Turkey) program. The
conformity of parameters to normal distribution was assessed
using Shapiro-Wilk test which revealed that there was non-
conformity in terms of distribution. Friedman and Wilcoxon
sign tests were used for the comparisons of the average
percentages of correct answers at TO (before the lecture), T1
(immediately after the lecture) and T2 (3 months after the
lecture) within groups, whereas the inter-group comparisons of
average percentages of correct answers at TO-T2 and their
differences were performed using Mann Whitney U test.
Statistical significance level was set at P<0.05.

Results

Thirty-five (67%) of the senior students accepted to participate
in the study. All these students completed the initial
questionnaires before and immediately after the lecture;
however 5 students failed to attend the completion of the
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questionnaire 3 months later, leaving a total of 30 students to
be evaluated. Twenty-three (76.7%) of these participants were
females whereas 7 (23.3%) were males. Six (20%) of the
participants reported that they previously had the chance to
observe dental traumatic injuries at the student clinic.

The Friedman test and post-hoc Wilcoxon sign test showed
statistically significant differences between the average
percentages of correct answers at TO-T2 (P: 0.001; P<0.05)
(Table 1).

Based on the Mann Whitney U test evaluations, no statistically
significant differences were observed between genders in terms
of the average percentages of correct answers given at TO-T2
(P>0.05). Furthermore, no significant differences were noted in
the differences between the average percentages of correct
answers between genders in all retesting periods (P>0.05)
(Table 2).

Based on the Wilcoxon sign test evaluations, the increase in the
average percentage of correct answers immediately after the
lecture compared to pre-lecture questionnaire was statistically
significant for both genders (P<0.05). The increase in the
average percentage of correct answers 3 months after the
lecture compared to pre-lecture questionnaire was also
statistically significant for both genders (P<0.05). On the other
hand, a reduction in the average percentage of correct answers
was observed in the 3-month questionnaire compared to the
questionnaire given immediately after the lecture, which was
statistically significant for both genders (P<0.05) (Table 2).

When the average percentages of correct answers of students
who encountered with trauma cases previously were
statistically evaluated with the Wilcoxon sign test, the average
percentage obtained before the lecture was not significantly
different from those observed immediately after and 3 months
after the lecture (P>0.05). A decrease was observed between
the average percentage of correct answers in the questionnaire
given 3 months later compared to the questionnaire given
immediately after the lecture, however the difference was not
statistically significant (P>0.05) (Table 3).

When students with no previous experience were assessed, the
Wilcoxon sign test showed that the increases in the average
percentages of correct answers in the questionnaires given
immediately and 3 months after the lecture compared to that
conducted before the lecture were statistically significant
(P<0.05). On the other hand, a decrease was observed in terms
of the average percentage of correct answers in the
questionnaire given after 3 months compared to the one
performed immediately after the lecture with a statistically
significant difference (P: 0.001; P<0.05) (Table 3).

The Mann Whitney U test indicated no statistically significant
differences between TO, T1 and T2 scores for the questions
related to the first part (slides 1-40) and the second part (slides
41-80) of the lecture (P>0.05) (Table 4).

Based on the Wilcoxon sign test evaluations, in regard to the
first part of the lecture, there was an increase at T1 when
compared to TO (P: 0.008; P<0.05). The increase at T2 when
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compared to TO was not statistically significant (P: 0.125;
P>0.05). There was a decrease at T2 when compared to T1 (P:
0.021; P<0.05) (Table 4). In regard to the second part of the
lecture, there was an increase at T1 when compared to TO (P:
0.004; P<0.05). There was an increase at T2 when compared to
TO (P: 0.016; P<0.05). There was a decrease at T2 when
compared to T1 (P: 0.030; P<0.05) (Table 4).

Table 1. Statistical comparison of the average percentages of correct
answers (%) at the three time points.

Aver * SD (median)

TO 46.33 + 8.32 (43.3)

T 73.33 £ 16.91 (73.3)
T2 58.89 + 8.13 (60)
P1 0.001"

T0/T1  P2:0.001

T0/T2  P2:0.001

T1/T2  P2:0.001

'Friedman test; 2Wilcoxon sign test; ‘p<0.05. Aver: Average; SD: Standard
Deviation; TO: before the lecture; T1: immediately after the lecture; T2: three
months after the lecture.

Table 2. Statistical comparison of the average percentages of correct
answers (%) at the three time points and their differences according to
gender.

Gender P1

Male Aver = SD (median) Female Aver * SD (median)

TO 45.71 £ 8.32 (43.3) 46.52 £ 8.5 (43.3) 0.843
T 74.29 + 5.68 (76,7) 73.04 £ 19.17 (73.3) 0.863
T2 60 + 8.16 (56.7) 58.55 + 8.28 (60) 0.805
TOT1  P2:0.018" P2: 0.001"
ToT2  P2:0.027" P2: 0.001"
T1T2  P2:0.018" P2: 0.005"
TI-TO  28.57 +9.59 (26.7) 26.52 + 20.11 (30) 0.941
T2-TO  14.29 + 11.01 (20) 12.03 + 10.43 (10) 0.444
T2-T1  -14.29+8.54 (-13.3) -14.49 £ 19.56 (-16.7) 0.461

Mann Whitney U test; 2Wilcoxon sign test; ‘p<0.05. Aver: Average; SD:
Standard Deviation; TO: before the lecture; T1: immediately after the lecture; T2:
three months after the lecture.

Table 3. Statistical comparison of the average percentages of correct
answers (%) at the three time points and their differences according to
previous experience on trauma.

Previous experience P1

Yes No

Aver * SD (median) Aver * SD (median)

TO 45.56 + 11.67 (46.7) 46.53 +7.58 (43.3) 0.753
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T 71.11 £ 27.54 (73.3) 73.89 + 13.92 (73.3) 0.855
T2 60 + 10.11 (58.3) 58.61 + 7.8 (60) 0.834
ToIT1 P2: 0.092 P2: 0.001"

TOIT2 P2: 0.058 P2: 0.001"

T1T2 P2: 0.345 P2: 0.001"

T1-TO 25.56 + 31.6 (36.7) 27.36 £ 13.94 (28.3) 0.55
T2-TO 14.45 + 12.77 (18.3) 12.08 + 10.02 (10) 0.514
T2-T1 1.1 £ 25.44 (-21.7) -15.28 + 15.51 (-15) 0.775

Mann Whitney U test; 2Wilcoxon sign test; ‘p<0.05. Aver: Average; SD:
Standard Deviation; TO: before the lecture; T1: immediately after the lecture; T2:
three months after the lecture.

Table 4. Statistical comparison of the average percentages of correct
answers (%) at the three time points and their differences according to
the timing of delivery of information.

Scores related with P1

First half of the lecture Second half of the lecture

Aver * SD (median) Aver * SD (median)

TO 47.11 £ 33.04 (46.7) 45.56 + 30.15 (43.3) 0.868
T 78.89 + 24.09 (86.7) 67.78 + 23.76 (70) 0.118
T2 62.89 + 28.67 (63.3) 54.89 + 33.92 (63.3) 0.589
TO/T1  P2:0.008" P2: 0.004"
TOT2  P2:0.125 P2:0.016"
T1T2  P2:0.021" P2: 0.030"
TI-TO  31.78+37.22(26.7) 22.22 +20.11 (26.7) 0.589
T2-TO  15.78 +29.07 (6.7) 9.33 £ 11.63 (10) 0.819
T2-T1  -16£22.75(-13.3) -12.89 + 19.84 (-16.7) 0.983

Mann Whitney U test; 2Wilcoxon sign test; ‘p<0.05. Aver: Average; SD:
Standard Deviation; TO: before the lecture; T1: immediately after the lecture; T2:
three months after the lecture.

Discussion

Senior dental students were selected in the present study as
questionnaire participants as these students had taken the
multidisciplinary dental traumatology course in the previous
year, which enabled us to understand how helpful the course
was in terms of implementation of knowledge. In a previous
study, the assessment period for the retention of knowledge
was selected as 6 months [2]. On the other hand, a shorter
period of 3 months was preferred in the present investigation to
provide a varying data to educators in terms of the repetition of
knowledge. As this was a study on a voluntary basis, nearly
50% of the class accepted to participate, similar to some
previous studies [4]. A lower number of participants were
males which was compatible with the relatively lower number
of male students enrolled in class. There was a significant
increase in the knowledge following a 1 h lecture and retention
after three months despite of some decrease. So, it can be
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concluded that it is beneficial to make a brief summary about
dental trauma just before graduation.

Gender was found to have no influence on the number of
correct answers at all periods. Five students who did not
participate in the questionnaire given 3 months later were
excluded from the study. Such exclusions and their reasons
have not been reported in previous investigations.

Dental trauma is not a particular specialty and generally
conducted with the collaboration of different departments
involved in the discipline. A study performed in the UK
revealed that dental trauma is the topic in which students feel
the least self-confidence [30]. In the UK and Japan, students’
knowledge has been found to be inadequate when dental
trauma is concerned [4,31]. The results of the present study
correlate with these findings as there is a necessity for students
close to graduation to develop their knowledge in the
management of dental trauma. Furthermore, the result of the
present and the aforementioned study [4] indicate that lectures
are reliable and effective means of improving the knowledge
and retention of knowledge on trauma to the undergraduate
dental student.

A 30 min [32] or | h lecture was shown to be helpful to
improve the dental trauma knowledge of high-risk population
ie. army recruits [11], various professionals, such as
elementary school teachers, physical education professionals,
bank employees, dental doctors, and pediatricians [33]. A need
for more studies to improve awareness and keeping dentists
updated [34] about this topic is apparent [35]. Even
implementing such lectures to the curriculum of sports schools
is suggested [32].

There are various studies performed previously which aim to
assess students’ and general dental practitioners’ knowledge on
traumatic injuries. Some of these studies are limited to solely
avulsion cases [25,36-39]. However, the concept of trauma
encompasses a wide range of clinical conditions starting from a
simple concussion, progressing towards more complex cases
such as complicated crown fractures, crown-root fractures,
intrusions, extrusions and alveolar injuries. Moreover, dental
approach to traumatic cases varies depending on the stage of
life of the affected individual and the majority of these
incidents require a multidisciplinary approach. Although
possession of knowledge is very significant when the dental
discipline is concerned, retention of acquired knowledge is as
important. Consequently, frequent reminders of topics might
play an essential role in the refreshment of existing knowledge
and extension of the correct professional attitude when
encountered with real cases during practice. One clear
conclusion obtained from the present study is the fact that
acquired information gradually decreases over time,
necessitating frequent reminder lectures. In a study performed
in the UK, dental students of various educational backgrounds
were subjected to a 1 h lecture, similar to the current study
following which an improvement was detected in terms of the
general knowledge on trauma. However, repetition of the
questionnaire with a 6-month elapse revealed a general loss of
existing information, emphasizing the necessity to perform
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frequent repetitions [4]. In the aforementioned study,
participating students were categorized in terms of previous
educational backgrounds, which is different than the present
investigation. There were no variables in terms of previous
education in the present study as all students were graduates of
high schools, leading us to assume that the only parameter
influencing the results is the lecture.

It has been reported that people remember 20% of what they
read, 30% of what they hear, 40% of what they see, 50% of
what they say, 60% of what they do and 90 % of what they
read, hear, see, say and do (http://www.ncl.ac.uk/students/
wellbeing/assets/documents/StudySkillsGuide.pdf). In the
present study, six students had the opportunity to have
experience on dental trauma. In contrast to the students with no
previous experience, the increases in the average percentages
of correct answers of the students with previous knowledge on
trauma were not significant, showing that the differences
cannot be attributed only to the lecture performed and
emphasizing the influence of experience on overall knowledge.
It is obvious that no matter how strong a theoretical knowledge
you possess, actually observing a case in clinical practice is a
very significant factor that contributes to overall competency in
dental trauma. This implies the necessity of developing
strategies and policies by dental schools so that students have
more opportunities to be involved in the management of
traumatic injuries.

Various studies reported a significant decrease of dental trauma
knowledge in time [20,40,41]. On the other hand, two of these
studies were performed on dentists and revealed a significant
decrease especially 10 y after graduation [40,41]. These results
can be attributed to insufficient and/or outdated information
provided during the time they were educated. The results of
these studies as well as the current study emphasize a need for
refreshment about dental trauma right before graduation and
repetitions on a regular basis. The retention was found to be
sufficient on 3" and 12" months by a research conducted on
people with no dental education [32]. The level of information
accepted to be satisfactory for dentists should be determined by
authorities and aimed to be achieved.

It can also be clearly deduced from the findings of the present
study that the possessed knowledge is time-limited consistent
with the results of other reports [4,42]. It is noteworthy to
mention that the present study lacks a control group and its
results are limited to a restricted sample size and should be
extrapolated with caution when making general statements.
However, a general opinion is that retention of acquired
knowledge is susceptible to time and it is quite likely for
knowledge to be lost as time progresses [43,44]. The necessity
and significance of the retention of knowledge in the
management of dental trauma has been stressed by expressing
the fact that educators continuously attempt to deliver concepts
and topics that are applicable by attendees in the future [27].
This shows that undergraduate education by itself is
unsatisfactory to confirm that knowledge of dental students on
the management of trauma is retained throughout their
professional lives and underlines the significance of continuous
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education [4]. The number of courses an individual has taken
in a particular subject is reported to be a determinant of
knowledge maintenance [45-47]. As AlZoubi et al. [4]
suggested that dental trauma education should be held
obligatory similar to Cardio-Pulmonary Resuscitation training
(CPR), which is a mandatory course taken annually or
biannually.

A variety of methods other than didactic teaching is available
and may be beneficial to improve the retention of information
[48,49]. Using online surveys may also help to increase the
number of attending dentists and thus stronger evidence can be
obtained. More studies incorporating various time periods
should be conducted on this topic and, as stated by some
authors, choosing an appropriate way i.e. internet, television
etc. is recommended to reach target population [42].

Furthermore, it has been suggested that first aid in the
management of dental trauma should be added among the
continuous education programs conducted by the ministry of
education [27]. This highlights the significance of educating
the public on the management of dental trauma as emergency
intervention should begin at the site of injury rather than the
dental clinic [1]. The duty of a dental practitioner is not limited
to the delivery of treatment but also includes the education of
society on the prevention and management of these incidences
[23]. Such an approach will decrease the prevalence of these
undesirable accidents and will have a positive influence on the
social costs of dental trauma.

Conclusions

A repetition before graduation is beneficial as senior dental
students gave correct answers to less than half of the questions
before lecture. After three months, students’ level of
knowledge was still higher than that of before lecture despite
some decrease in the average percentage of correct answers in
comparison to the one immediately after the lecture. The take
home messages should be delivered in the second half of the
lecture as more retention was observed when the information
was delivered at this stage. The students who encountered no
trauma cases previously may benefit more from a 1 h reminder
lecture.
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