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ABSTRACT
Introduction: Dental avulsion is a condition in
which the tooth is completely dislodged from 
its socket. Inappropriate management when 
trauma occurs can complicate the prognosis of 
the tooth. The majority of injuries to children’s 
teeth occur in the school environment and 
teachers play an essential role in providing first 
aid at the accident site. However, the school 
teacher’s knowledge regarding first aid dental 
avulsion is inadequate. Objective: The purpose
of this study was to analyze the effect of an 
animated video (First Aid Management of Dental 
Avulsion) on the knowledge of primary school 
teachers. Material and Methods: This clinical
experimental study comprised 54 teachers 
from 13 public elementary schools in Central 
Jakarta who were chosen randomly to fill out 
a questionnaire before and after watching the 
animated video. Results: Data analysis using the
Wilcoxon comparative test showed that there 
was a statistically significant increase (P<.05) in 
knowledge after watching the animated video. 
Conclusion: Thus, the animated video was
effective in increasing the knowledge regarding 
first aid management of dental avulsion among 
the primary school teachers.

RESUMO
Introdução: a avulsão dentária é uma condição na
qual o dente está completamente desalojado de seu 
alvéolo. O manejo inadequado quando ocorre um 
trauma pode complicar o prognóstico do dente. A 
maioria das lesões nos dentes das crianças ocorre no 
ambiente escolar onde os professores desempenham 
um papel essencial no fornecimento de primeiros 
socorros no local do acidente. No entanto, o 
conhecimento do professor em relação aos primeiros 
socorros diante de uma avulsão dentária é inadequado. 
Objetivo: O objetivo deste estudo foi analisar o efeito
de um vídeo animado (First Aid Management of 
Dental Avulsion) sobre o conhecimento de professores 
do ensino primário. Material e Métodos: Este estudo
clínico experimental envolveu 54 professores de 13 
escolas primárias públicas no centro de Jakarta, que 
foram escolhidos aleatoriamente para preencher 
um questionário antes e depois de assistir ao vídeo 
animado. Resultados: A análise dos dados por meio 
do teste comparativo de Wilcoxon mostrou que 
houve um aumento estatisticamente significativo 
(P <0,05) no conhecimento após assistir ao vídeo 
animado. Conclusão: Portanto, o vídeo animado foi
eficaz em aumentar o conhecimento sobre o manejo 
de primeiros socorros da avulsão dentária entre os 
professores do ensino primário.
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INTRODUCTION

T rauma can occur in both primary and 
permanent dentition in children. [1] Based 

on previous studies, the prevalence of dental 
trauma in children is 69.2%. [2,3] One of the 
most serious types of dental trauma in children 
is dental avulsion. It is characterized by the 
dislodgement of the tooth from its socket, the 
collapse of the blood supply to the pulp, and 
exposure of the periodontal ligament cells to 
the external environment. [4] The main causes 
of avulsion are falls, injuries while exercising, 
and interpersonal violence. [5] The teeth most 
commonly affected by avulsion are the maxillary 
central incisors followed by the maxillary lateral 
incisors and mandibular central incisors. First 
aid management of dental avulsion is vital for a 
good prognosis; [6] inappropriate management 
can worsen the prognosis and lead to financial, 
psychological, and emotional problems. The 
dental treatment provided may last the lifetime 
of the patient. [7]

Dental trauma usually occurs at home 
or in school. [8] Based on existing studies, 
cases of dental trauma that occur in the 
school environment account for half of the 
total number of dental trauma cases. [9–13] 
Approximately 25% of school children around 
the world have experienced dental trauma. [3] 
This may be caused due to the involvement 
in physical activities (such as sports) and the 
time spent at school every day. [12] The school 
teacher is generally the first person at the scene 
immediately after the trauma occurs; hence, 
it is important to assess their awareness and 
knowledge in providing first aid to the child. 
[11,14] 

First aid should be given when the injury 
occurs rather than when the patient first meets 
the dentist because it has an impact on the 
healing process. The earlier it is managed, the 
better the prognosis. [15,16] In many cases of 
dental avulsion, the child is referred to the dentist 

without first aid management at the accident site, 
thus leading to irreversible complications and 
consequences. [17] Therefore, school teachers, 
especially physical education teachers, play an 
important role in providing first aid management 
for dental avulsion to improve the prognosis of 
the traumatized teeth. Unfortunately, a large 
number of studies in several different countries 
have shown that the knowledge regarding first 
aid management of dental avulsion among 
school teachers is inadequate. [10,11,17] An 
audiovisual aid may aid in increasing this 
knowledge. Audiovisual aids have been shown 
to make the learning process more effective, 
concrete, realistic, and dynamic using senses of 
hearing and sight. [18] The video as an example 
of an audiovisual aid that has been used as a 
teaching tool for years. 

The present study was aimed to analyze 
the effect of an animated video (First Aid 
Management of Dental Avulsion) on the 
knowledge of primary school teachers. It is 
expected that through the animated video, the 
knowledge and awareness of the school teachers 
might increase so that they can act correctly, 
quickly, and precisely when faced with cases of 
dental avulsion.

MATERIAL AND METHODS

This clinical experimental study was 
reviewed and approved by the Ethical 
Committee of The Faculty of Dentistry, 
University of Indonesia (22/Ethical Approval/
FKGUI/III/2019). The effect of the animated 
video First Aid Management of Dental Avulsion 
was carried out by providing the 6–10 teachers 
with a questionnaire before and after presenting 
a 4-min video in the class. The questionnaire 
itself was adapted from similar surveys that 
were conducted previously. [12,19–21] It 
was structured in the form of multiple-choice 
questions with each question containing options 
that were scored as follows: ideal answer–2 
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points, acceptable answer–1 point, and incorrect 
answer–0 points. 

Experts in the field ensured the validity 
of the prepared questionnaire and animated 
video before its administration. Changes to 
the questions, choices of answers, and the 
storyboard of the animated video were made 
according to their suggestions. Eventually, 
the questionnaire consisted of two sections: 
Section 1,–demographic details and Section 2,–
knowledge, which was simplified to only seven 
multiple-choice format questions. The reliability 
of the questionnaire as well as the animated 
video was determined on 30 respondents apart 
from the sample subjects. 

The sample size was estimated at 49 
using the paired sample t-test formula based 
on the following considerations: power, 95% 
and significance level , 5%. The samples were 
selected using the consecutive sampling method. 
Primary public school teachers in Central 
Jakarta with a minimum education of Diploma 
IV or Bachelor’s degree who had never received 
education regarding first aid management of 
dental avulsion were included in this study. 
The study was conducted in 13 public primary 
schools in Central Jakarta in April–May 2019. 
Public schools were chosen to maintain the same 
basic background; private schools might have 
different backgrounds in administering dental 
health education to the teachers. 

All collected data were analyzed using 
SPSS version 22. Differences in the results 
before and after watching the animated video 
were calculated for each question and the 
questionnaire as a whole. The paired t-test/
Wilcoxon test was used to compare the individual 
knowledge score and to analyze the significant 
effect of the animated video on the knowledge 
of the primary school teachers.

RESULTS

The questionnaires were distributed to 13 
randomly selected public primary schools. Fifty-
four school teachers who signed the informed 
consent were selected as sample subjects. 
Section 1 revealed that most of the subjects 
were women (68.5%), with more than 20 years 
of service (31.5%), and nonphysical education 
teachers (88.9%) (Table I). 

The measurement of the primary school 
teachers’ knowledge score was carried out before 
and after watching the animated video on first 
aid management of dental avulsion. An analysis 
of the scores before watching the animated 
video showed that the teachers had insufficient 
knowledge regarding dental avulsion (Table II).

Table I - Demographic details.

Characteristic n (%)

Gender

Male
Female 

17 (31.5)
37 (68.5)

Age group 

≤30 years
31–40 years
41–50 years
>50 years

11 (20.4)
16 (29.6)
11 (20.4)
16 (29.6)

Education level 

Diploma IV
Bachelor’s degree

Master’s degree

2 (3.7)
50 (92.6)

2 (3.7)

Length of service

0–5 years
6–10 years
11–20 years
>20 years

13 (24.1)
11 (20.4)
13 (24.1)
17 (31.5)

Field of education 

Non-physical education
Physical education

48 (88.9)
6 (11.1)
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Table II - Comparison of individual knowledge score before and after watching the animated video.

- Wilcoxon test, *P< .05
- NA (not available)
- Question 1, 3, and 7 has only 1 correct answer. Score 0 = incorrect answer; Score 2 = ideal answer.
- Question 2, 4, 5, and 6 has >1 correct answer. Score 0 = incorrect answer; Score 1 = acceptable answer; Score 2 = ideal answer.

No Questions 
Score before watching n (%) Score after watching n (%) p

0 1 2 0 1 2

1. Arif’s front left upper tooth which avulsed 
due to falling is. . .

33
(61.1) NA 21

(38.9)
13

(24.1) NA 41
(75.9) 0.0001*

2.
Which of the following actions do you 
consider as the first aid management 

after avulsion?

29
(53.7)

22
(40.7)

3
(5.6)

2
(3.7)

32
(59.3)

20
(37.0) 0.0001*

3. Can Arif’s avulsed tooth be replanted? 45
(83.3) NA 9

(16.7)
4

(7.4) NA 50
(92.6) 0.0001*

4. What type of health care are you looking 
for first?

8
(14.8)

37
(68.5)

9
(16.7)

4
(7.4)

35
(64.8)

15
(27.8) 0.025*

5. How do you carry the avulsed tooth? 46
(85.2)

8
(14.8)

0
(0)

9
(16.7)

32
(59.3)

13
(24.1) 0.0001*

6. What storage medium do you use to carry 
the avulsed tooth?

39
(72.2)

13
(24.1)

2
(3.7)

2
(3.7)

21
(38.9)

31
(57.4) 0.0001*

7.
When is the best time to replant the 

avulsed tooth so that the success rate of 
the treatment is high?

31
(57.4) NA 23

(42.6)
18

(33.3) NA 36
(66.7) 0.009*

Then, the measurement of the total score 
of the primary school teachers’ knowledge 
was carried out before and after watching the 
animated video. As the Kolmogorov Smirnov’s 
normality test showed that the data distribution 
was not normal, the Wilcoxon test was used to 
analyze the effect of the animated video on the 
knowledge of the primary school teachers. All 
subjects (n = 54) demonstrated a statistically 
significant increase (P<.0001) in the total 
knowledge score after watching the animated 
video (Table III).

Management of Dental Avulsion) was observed 
(Table II). In addition, a significant difference 
(P<.0001) between the total scores before and 
after watching the animated videos was noted 
(Table III). 

The highest increase in score was observed 
for the question regarding the replantation of 
the avulsed permanent tooth. The number of 
teachers who answered this question correctly 
sharply increased from 9 (16.7%) before 
watching the video to 50 (92.6%) after watching 
the video (P<.0001). This is in line with the 
research conducted on the effectiveness of 
audiovisual aids on the knowledge of school 
teachers about emergency management of 
dental trauma; the percentage of teachers who 
answered that avulsed teeth could be replanted 
was increased from 68.4% to 99% in that study. 
[12]

The second-highest increase in knowledge 
was demonstrated for the storage medium 
used to carry the avulsed tooth. Initially, only 
2 (3.7%) teachers answered this question 
correctly; however, after watching the video, the 

Table III - Comparison of total knowledge score before and 
after watching the animated video.

Total knowledge score n Median  
(Minimum-maximum) p

Total score before 54 3 (0–13)
0.0001*

Total score after 54 10 (4–14)

DISCUSSION

In the present study, an increase in 
the primary school teachers’ knowledge 
after watching the animated video (First Aid 
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number was increased to 31 (57.4%). Similar 
results were found in a study using educational 
posters and leaflets regarding dental injury 
management. After seeing the educational 
poster, 100% of school teachers chose milk as 
a temporary storage medium for the avulsed 
tooth, [16] whereas school teachers who were 
informed using educational leaflets, an increase 
from 10% to 86.6% were seen. [22]

A significant difference in the measurement 
of the total score of the school teachers’ knowledge 
before and after watching the animated video 
was observed in this study (P< .0001). Similar 
results were obtained in a previous study where 
a video used as an audiovisual education aid 
proved to be effective in increasing the school 
teachers’ knowledge regarding dental trauma in 
children. [12] The main advantage of the video 
was better visualization and the ability to repeat 
if needed. Video recordings were as effective as 
live demonstrations for teaching skills, clinical 
methods, and practical techniques. [23] 

The concept of first aid management of 
dental avulsion that must be carried out by the 
teacher was emphasized with detailed steps in 
accordance with the International Association 
of Dental Traumatology guidelines. [6] Firstly, 
make sure that the avulsed tooth is a permanent 
tooth and try to locate it. Hold the tooth at 
the crown; avoid holding it at the root. If the 
tooth is dirty, wash it briefly under running 
water. It is stated that there are three choices 
for the type of storage medium to use, i.e., fresh 
milk, patient’s saliva, and Hank’s Balanced Salt 
Solution. In the case of the patient’s saliva, the 
tooth should be stored in the patient’s mouth 
by placing under the tongue or on the inside 
of the cheek. However, for young patients, it is 
not recommended to do so because the tooth 
can be swallowed. In addition, suggestions for 
controlling the bleeding by biting on a sterile 
gauze have been provided. This is because, in 
most cases, soft tissue bleeding in the oral cavity 
is one of the main sources of panic. Finally, 

the tooth that has been stored in the storage 
medium should be taken to the dentist as soon 
as possible to be replanted. This results in a good 
prognosis. The two main factors that influence 
the success of replantation are extraoral dry 
time and physiologic storage medium. [17]

The character described in the animated 
video was a primary schoolboy (Arif) because 
it corresponds to the literature, which states 
that boys experience more trauma to permanent 
teeth than girls with a ratio of 1.3–2.5:1. 
[13,15,24] The tooth that had avulsed in the 
video was a maxillary left anterior tooth. The 
teeth most commonly affected by avulsion 
are the maxillary central incisors followed by 
the maxillary lateral incisors and mandibular 
central incisors. In the case of permanent teeth, 
avulsion is more common in children aged 7–9 
years because the central incisors are developing 
at this age; moreover, the periodontal ligament 
and alveolar bone are immature and unable to 
provide adequate resistance to the extrusive 
forces. [5]

The duration of the 4-min animation video 
was adjusted to the results of a large-scale study 
conducted by the Massachusetts Institute of 
Technology, which found that the optimal video 
length was 6 min or shorter; short-duration 
videos were found to be far more interesting 
than videos longer than 6 min. [25]

The selection of the animation with spoken 
text information in the video aimed to make 
the information delivered better and easier to 
remember. A cognitive theory about multimedia 
learning suggested that people have separate 
channels for processing visual and audio 
information. Both these channels were expected 
to have limits on their respective processing 
capacity, which meant that information 
presented in dual mode (visual and audio) was 
better stored in memory than that presented 
in single mode. An animation consists of oral 
texts and visual images (dual mode). Thus, the 
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information will be easier to process, stored in 
memory, and retrieved later on. Furthermore, 
information that is easily processed will make 
the individual more positive toward it. Thus, the 
primary school teachers were expected to have a 
more positive attitude toward information that 
was easily processed. [26]

The animated video used in the current 
study was the first educated animation video 
in the Indonesian language. Therefore, dental 
professionals have more options for the 
provision of dental health education regarding 
dental trauma, particularly, dental avulsion. In 
this study, the questionnaire was administered 
directly after the animated video was presented. 
However, the long-term effect of the video has 
not analyzed because the video was presented 
only once. In the future, it would be interesting 
to measure the school teachers’ knowledge after 
a longer period of time.

CONCLUSION 

In this study, significant differences in 
primary school teachers’ knowledge regarding 
first aid management of dental avulsion 
were observed before and after watching the 
animated videos. Thus, it can be concluded that 
the animated video (First Aid Management of 
Dental Avulsion) was effective in increasing 
the knowledge of the primary school teachers. 
This video was very effective in increasing the 
school teachers’ knowledge regarding first aid 
management of dental avulsion in children. 
As elementary school teachers’ knowledge 
regarding avulsion management increase, it is 
expected that children who have experienced 
dental trauma can be handled immediately, this 
resulting a good prognosis.
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