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Abstract
Background and aims: Dental traumas consist 2-8% of all trauma related emergencies in Israeli Defense Forces (IDF);
and information on dental trauma is currently provided as part of the medics’ basic training. Nevertheless, the combat
medics’ knowledge in providing first aid and preservation of avulsed teeth is usually insufficient. A lecture and a leaflet on
dental trauma are currently provided as part of the medics’ basic training. We aimed at improving the didactic means used
to teach IDF combat medics during their training, by introducing a focused lecture and a hands-on simulation of dental
avulsion management.
Materials and methods: The study was approved by the IDF’s Institutional Review Board (IRB). 150 female recruits of
similar socioeconomic backgrounds, participating in a basic military medics’ course, were divided into 4 cohorts - each
receiving instruction of dental avulsion management in one of 4 modalities: An approved lecture, a leaflet, a focused
practical lecture and a hands-on simulation. Questionnaires were answered before the intervention and two weeks later.
Results and conclusion: No significant differences in the pre-training grades between the four groups were identified.
A significant improvement in the participants’ knowledge following a focused, practical lecture and a hands-on training
was demonstrated - without significant differences between the two; and a significantly lower improvement following
the theoretical lecture and the self-learning leaflet. The authors recommend approaching the subject of dental trauma in
a focused, practical and concise manner, as part of the training of medical providers to ensure proper response in dental
emergencies.
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Introduction
Dental avulsion-a complete displacement of a tooth
from its socket-is a severe, though relatively uncommon,
type of dental trauma. As it occurs mainly between the
ages of 7-14, [1,2] it may involve both deciduous and
permanent teeth.
The current emergency treatment strategies for avulsed
permanent teeth include preservation and hydration of
the root surface-as maintaining the vitality of root surface cells is a key factor for replantation success and periodontal ligament healing; and actual replantation within

a short time frame. Immediate replantation (within 5
minutes) may result with a favorable clinical outcome.
*Corresponding author: Dimitry Fiterman, Academic staff,
Jerusalem College of Technology, Havaad Haleumi 21 St.,
Amishav st. 30/4Tel Aviv, 6719128, Israel, Tel: +972-556672386, E-mail: Dimitry101@gmail.com
Received: May 25, 2017; Accepted: October 16, 2017;
Published online: October 18, 2017
Citation: Dvoyris V, Baev V, Goldenberg C, et al. (2017)
Improving Competence in Dental Avulsion Management
among Military First-Aid Providers. Archives Oral Maxillofac
Surg 1(1):8-13

Copyright: © 2017 Dvoyris V, et al. This is an open-access article distributed under the terms of the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source
are credited.
ISSN: 2689-8772 |

• Page 8 •

Citation: Dvoyris V, Baev V, Goldenberg C, et al. (2017) Improving Competence in Dental Avulsion Management
among Military First-Aid Providers. Archives Oral Maxillofac Surg 1(1):8-13

While pulp necrosis will be inevitable, the periodontal
ligament may still survive and heal. If immediate replantation is impossible, the time window allowing the best
survival chances may be extended for an hour post-avulsion, if the avulsed tooth is stored in a proper medium:
Hank’s balanced salt solution (marketed in the US under
the brand name Save-a-Tooth TM), milk or saliva (or
even inside the mouth). Another option is to place the
tooth in an ice container. Thus, the first aid provider’s
knowledge is crucial for the survival of the tooth [2].
Several international efforts to improve the knowledge of first-aid providers and even dental professionals
in successfully dealing with avulsed teeth have previously
been attempted. Andersson, et al. has established a set of
clear and easily comprehensible guidelines, which were
also published as a poster and translated to numerous
languages [3]. In 2008, Al-Asfour, et al. have demonstrated that a leaflet given to Kuwaiti parents has significantly
increased their overall understanding of dental avulsion
and its treatment, as assessed one week later. However,
guidelines published in writing have only a limited effect
in conveying the knowledge to non-professional target
populations-and even the authors have noted that the
long-term influence of the leaflet remains unknown [4].
The military population is prone to dental trauma due
to extensive physical activity and the use of heavy-duty
appliances. In 2008, Zadik has stated that dental traumas
consist 2-8% of all military dental emergencies, and suggested a protocol for management of such trauma for the
use of military corpsmen and medics, whose knowledge
of the subject is usually insufficient. The IDF Medical
Table 1: Study population and preliminary quiz results.
Group 1
Group 2
Group 3
Group 4

n (F)
43
44
32
31
150

Mean score
35.7674
35.3864
32.625
33.4839
34.5133

SD
11.75309
10.7708
10.28858
9.66392
10.71957

150 female recruits were divided into 4 groups. The preliminary
knowledge on avulsion was similarly low in all four groups, with
insignificant differences (p = 0.544) of mean scores presented
above.

Corps adopted the protocol, which is still in use today-its
basic guidelines are conveyed to the medical personnel
in a dedicated lecture, given as part of their training; in
leaflets delivered following the lecture; and in posters
spread through IDF dental clinics [5]. A study performed
by Levin, et al. in 2010 has shown a significant increase
of knowledge among army recruits immediately after an
hour-long lecture on dental trauma [6], yet no further
research was done to assess the longer-term knowledge
of the subject. In addition, no study has so far compared
the contribution of such oral lectures vs. other teaching
methods, nor was the contribution of hands-on training
of tooth replantation been evaluated.
Our goal was to examine and demonstrate possible
differences in the knowledge gained regarding emergency care of dental avulsions by the various means of
instruction performed as part of the medics’ training in
the IDF.

Materials and Methods
A sample of 150 female recruits aged 18-20, participating in a basic military medics’ course at the IDF
School of Military Medicine were chosen to participate
in the study and randomly divided into four groups (Table 1). Each group answered a short questionnaire developed by Andersson, et al. [7] and adapted to Hebrew
by Levin, et al. [6], consisting of 29 questions (free text,
multiple-choice and true-false), examining prior experience of dental avulsion, general knowledge on dental
avulsion and replantation, avulsed tooth preservation
methods, time and suitable media. The quizzes were
graded according to a key developed by the authors (Table 2), and the results, correct answers or grades were not
disclosed to the participants.
Following the quiz, instruction on dental avulsion
was given to all four groups in the following manner:
• Group 1- Current, approved lecture on dental trauma
and avulsion (1-hour long).
• Group 2- The IDF Medical Corps approved written
leaflet (Figure 1).

Table 2: Questionnaire grading key.
Questions
1
2-4
5-10
11
12-13
14-16
17-29 True

Subject
Previous experience of dental trauma
General knowledge on dental avulsion
Particular knowledge on avulsion and replantation
Tooth preservation outside the socket
Tooth preservation media and solutions

Question type
Yes/No
Yes/No
Free text
Multiple choice
Free text
Free text
True/False

Question score
0
5
6
2
3
5
2

Total score
0
15
36
2
6
15
26
100

The questionnaires were graded according to a key developed by the authors.
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Figure 1: Dental avulsion flyer adopted by the IDF - A teaching poster on dental avulsion developed by the Medical Corps
Dental Division. A minimized version of the poster is handed to the IDF medical teams as reference, during their training at
the IDF School of Military Medicine. The banner states the stages for an immediate treatment of an avulsed tooth: 1) Locate
the tooth and hold it by the crown; 2) Gently wash the tooth under running water if dirty; 3) Place the tooth in the socket while
applying slight pressure using a pad.
If this is not possible, place the tooth in cold milk, in saline solution or in saliva in the mouth. In any case, contact a dentist asap.

• Group 3- A focused, practical and illustrated 20-minute lecture focusing on practical steps of dental avulsion emergency treatment. Based on the IADT guidelines [3].
• Group 4- A 30-minute oral instruction (without
slides) followed by group hands-on training with a
Dvoyris et al. Archives Oral Maxillofac Surg 2017, 1(1):8-13

phantom jaw on how to reimplant and avulsed tooth.
Two weeks after this instruction, the participants in
all four groups were asked to repeatedly answer the same
quiz. The quizzes were graded again in the same manner,
and results were recorded and analyzed. ANOVA was used
to compare the initial averages of all four groups, Levene
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Figure 2: Test scores of all four groups before and after instruction - Comparison of mean, maximal and minimal grades
between the participants, divided by teaching methods. It is evident that while the initial scores are practically similar, the
final scores after the practical lecture and the hands - on simulation are significantly higher (p = 0.000).
Table 3: Quiz results before and after instruction.
95% Confidence interval for Mean
Group and quiz
N
Mean
score
1 Before instruction
43
35.77
After instruction
43
58.79
2 Before instruction
44
35.39
After instruction
44
51.84
3 Before instruction
32
32.63
After instruction
32
67.94
4 Before instruction
31
33.48
After instruction
31
66.58

SD
11.753
13.684
10.771
14.870
10.289
13.926
9.664
14.160

Lower
bound
32.15
54.58
32.11
47.32
28.92
62.92
29.94
61.39

Upper
bound
39.38
63.00
38.66
56.36
36.33
72.96
37.03
71.77

Min
score
13
30
12
25
19
40
15
39

Max score
62
87
57
86
69
93
63
96

P value before and after
instruction
P < 0.001
P < 0.001
P < 0.001
P < 0.001

A significant increase in mean, minimal and maximal quiz scores is evident in all four groups two weeks after the instruction,
compared to initial results. The final scores of groups 3 and 4 (receiving a focused lecture and a hands-on demonstration,
respectively) are significantly higher (p = 0.000) than in groups 1 (standard lecture) and 2 (flyer).

and Tukey statistical analyses were applied to compare the
group average performance in the final quizzes. The study
was approved by the IDF Institutional Review Board.

Results
The initial average grade of all 150 participants was
34.51 ± 10.72 (on a 100-point scale), and no statistical
significance was demonstrated between the initial average grades of all four groups prior to the instruction.
A statistically significant improvement in the average
grades was achieved with all four methods of instruction
(Table 3 and Figure 2).
Group 3, receiving a focused, practical lecture (67.94
± 13.93) and group 4, the hands-on training (66.58
± 14.16) achieved the highest mean score after the instruction. No significant difference was demonstrated
between these two groups. In comparison, the groups
receiving the current approved lecture, group 1, and the
leaflet, group 2, achieved significantly lower grades 58.79
± 13.68 and 51.84 ± 14.89 respectively.
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With regard to particular questions, the practical lecture and hands-on training group achieved significantly
higher scores than the other groups (P = 0.000, CI 95%)
when asked about the optimal period of time for replantation of avulsed teeth (78% and 74%, respectively), and
avulsed tooth preservation (69% and 74%, respectively).
No statistically significant differences were seen between
these two groups.
Another analysis was made to assess the influence of
previous personal experience on the knowledge of dental
avulsion management. Some participants (34, 22.67%)
have answered that they experienced dental trauma in
the past, however no significant difference was found between the experienced (M = 34.1765, SD = 8.22587) to
the unexperienced (M = 34.6121, SD = 11.37638) with
regards to their initial exam score (t (148) = 0.208, p =
0.836).

Discussion
Dental trauma is quite a common experience among
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children and young adults. In 2008, Zadik, et al. have
demonstrated that 29.76% of 18-year-old young males
have experienced various kinds of dental trauma in the
past. Among the young females participating in our
study, however, the rate was lower 22.67% - perhaps due
to gender differences in trauma experience. A recent report has demonstrated a male-to-female ratio of 1.8:1 in
childhood dental avulsion and luxation cases [8].
Nevertheless, previous experience of dental trauma
had no significant effect on our participants’ knowledge
of the subject. The finding is consistent with a study performed among Malaysian rugby players that has, curiously enough, demonstrated that players who have previously experienced dental trauma may actually not seek
emergency care unless they feel pain [9].
As emergency treatment of dental trauma should be
provided as soon as possible, in order to increase the
chances of survival of the avulsed teeth, combat medics
and first aid providers should be taught a clear emergency protocol as part of their basic training, ensuring
a proper and rapid response and allowing knocked-out
teeth a chance for survival. Previous studies have proven leaflets, posters and theoretical materials useful, and
significantly improving short-term knowledge of the
populations approached-both lay people and medical
caregivers [4,6,10,11]. However, our study demonstrates
that knowledge acquisition by these means is less effective. Leaflets are seldom read thoroughly, if at all, and a
single theoretical lecture given as part of a lengthy course
is destined to be forgotten. In a study performed among
Norwegian pediatric dentists, about two-thirds of the
dentists answered correctly, yet only 21% have assessed
their own competence in avulsion treatment as “sufficient” [12]. Thus, even dental and medical professionals tend to demonstrate rather limited competence in
treatment of dental trauma [13], and if the mighty have
succumbed, how can the weak-the lay people in our case
- emerge unscathed?
In our study, we have demonstrated the importance of
using a practical and focused clinical lecture, combined
with elements of hands-on training, to further deepen the understanding of the subject and ensure proper
response in dental emergency situations. Although the
recent availability of smart phone apps with trauma
management instructions may open new possibilities
for online search reference and even render memorizing
protocols useless in civilian environment [14], in military settings a cell phone with data connection may not
be readily available, and nothing would replace thorough
knowledge and fast response of a first-aid provider.
In the conclusions of his review article, Glendor [13]
suggested that dentists should be regularly educated on
the emergency treatment of dental trauma. The authors
Dvoyris et al. Archives Oral Maxillofac Surg 2017, 1(1):8-13

embrace this recommendation, along with proposing to
expand it to all first-aid providers. However, the kind
of instruction given matters greatly-and our study has
shown that first-aid could be effectively taught to deal
with dental trauma, using a practical and focused clinical lecture with elements of a hands-on simulation. A
clear, concise and focused lecture, illustrated by memorable photographs or video, followed by demonstration
of tooth repositioning and practical hands-on training,
may be a key to the improvement of long-term knowledge retention, and eventually to the successful retention
of more avulsed teeth. However, previous research has
shown that long-term retention of the knowledge tends
to decline even among dentists [13] and dental students
[15]. Moreover, our study dealt with rather homogenous
population-young girls qualified to participate in a military medical course. It is possible that similar research
performed among other populations (males, adults or
representatives of less-educated strata of society) could
yield different results. Thus, additional research is required to determine the long-term practical knowledge
decline by combat medics and means of its preservation.
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