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Abstract — Traumatic dentoalveolar injuries are frequent in children and
adolescents, affecting teeth, their supporting structures and adjacent soft tissues
and contributing to the appearance of major psychosocial and economic
problems. Tooth avulsion, the most severe dentoalveolar lesion, is a dental
emergency. The prognosis of avulsed teeth significantly depends on prompt and
efficient action at the site of the accident, thus requiring that parents or
caretakers be knowledgeable about the correct management of this situation.
The objective of the present study was to assess the level of knowledge of parents
or caretakers concerning the management of tooth avulsion and to investigate
the association between level of knowledge and schooling, monthly family
income and age. We interviewed 107 parents or caretakers using a 12-item
questionnaire comprising objective questions whose answers received a score
from 0 to 3. The results show that 99% of those interviewed would immediately
seek professional help; however, 71% did not know what avulsion was. Only 3%
would use milk as storage medium and 16% would attempt replantation of the
avulsed tooth. The distribution of final means for the overall level of parent or
caretaker knowledge was 44.63% for score 3, 15.88% for score 2, 17.99% for
score 1 and 21.47% for score 0, showing a low level of knowledge concerning
tooth avulsion. Schooling, monthly family income and age were not associated
with the knowledge scores for any of the 12 questions. The level of parent and
caretaker knowledge concerning the management of tooth avulsion is low,
without association with age, schooling and monthly family income.

Dentoalveolar traumatic injuries might soon surpass

Material and methods

caries and periodontal disease as the most significant

problem in oral health, with major esthetic, functional,
psychologic, and economic consequences (1, 2). The
prognosis of avulsed teeth depends on prompt and
adequate action still at the site of the accident: minimiz-
ing the time during which the tooth remains outside of
the alveolus, using an adequate storage and transporta-
tion medium, protecting the root surface and periodontal
ligament from aggression — factors which are usually
outside the control of professionals (3—6). Thus, it is
essential that the lay population, including parents and
caretakers, teachers and coaches, among others often
present at the site of the injury know how to manage this

situation (7, 8).

Several studies show that the population at large, as
well as many professionals involved in the treatment of
dentoalveolar injuries, has little knowledge concerning
this subject (8—15). The objective of the present evalu-
ation was to assess, using a questionnaire, the level of
parent and caretaker knowledge concerning the emer-

The study population consisted of 107 parents or
caretakers in charge of children aged between 6 and
12 years receiving care at the Pontificia Universidade
Catolica do Rio Grande do Sul School of Dental
Science between March and June 2006. Based on a
hypothetical dentoalveolar injury with avulsion of a
permanent anterior tooth, a 12-item questionnaire was
applied by three trained investigators to assess the level
of parent and caretaker knowledge through multiple
choice, objective questions (Chart 1). The interviews
aimed at collecting information concerning the variables
gender, age, schooling, monthly family income and
specific knowledge concerning avulsed teeth. The pro-
tocol was approved by the Research Ethics Committee
at Pontificia Universidade Catoélica do Rio Grande do
Sul.

Each question had five possible answers (A, B, C, D
and E), with increasing scores indicating more knowl-
edge concerning the topic: 0 = lack of knowledge;

gency management of avulsed teeth and to investigate 1 = basic knowledge; 2 = good level of knowledge;

the association between level of knowledge and socio-
economic factors including age, schooling and monthly

family income.
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3 = full knowledge. Alternative ‘E’ (I don’t know/
wouldn’t do anything/no answer) was repeated in all
the questions. The score attributed to this choice was ‘0.’
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The results obtained were expressed as frequency
distribution and degree of correctness. The percentage of
answers receiving each of the scores used to determine
the level of knowledge was calculated, as well as a final
mean for each score. Statistical analysis was carried out
with SPSS. Fisher’s exact test was used to investigate the
association between degree of correctness and the
variables age, schooling and monthly family income.
P <0.05 was considered to be significant.

Results

The demographic data obtained using the questionnaire
applied to 107 parents or caretakers appear in Table 1.
The results show that 21.47% of the answers received score
0, 17.99% score 1, 15.99% score 2, and 44.63% score 3
(Table 2). No significant association was observed be-
tween level of knowledge and the variables monthly family
income, schooling and age, except for question 11, which
was associated with schooling (P = 0.009).

Discussion

Considering that a favorable prognosis for avulsed,
replanted teeth significantly depends on the triad mini-
mal time outside of the socket, adequate storage and
transportation medium and minimal aggression to the
root surface and periodontal ligament, the knowledge
concerning the management of this situation was
assessed in a lay population (3-5, 16).

Concerning the first measure to be taken in the event of
an accident where a tooth was avulsed, 49% of the
individuals interviewed would correctly help the child
calm down, stop the bleeding and look for the avulsed
tooth. However, it should be considered that this repre-
sents only half the interviewees, and that 7% answered
that they would be frightened and not take any action.

Table 1. Demographic data

Variables No %
Gender
Male 8 7.5
Female 99 92.5
Income (R$)
Mean + SD 997.20 + 851.71
<500 25 234
500-800 38 35.5
800-1100 18 16.8
>1100 26 24.3
Schooling*
Elementary school 52 50.5
High school 41 39.8
Higher education 10 9.7
Age (years)
Mean + SD 37.66 + 11.20
<25 11 10.3
25-50 83 77.6
>50 13 121

SD, standard deviation.
*Information about schooling was not available for four interviewees, thus,
103 individuals were assessed in terms of this variable.

In case the avulsed tooth were found, 86% of the
parents or caretakers answered that they would carefully
wash the lost tooth and save it for evaluation by a
professional (score 2). Nevertheless, only 5% would
replant the tooth in the alveolus after carefully washing it
(score 3), as reported by other studies (13, 17, 18). On the
other hand, when inquired about the correct intervention
in case the avulsed tooth were not found (question 3),
about 94% of the sample received the highest knowledge
score. This suggests lack of information concerning the
importance of keeping the tooth in the dental arch, and
also shows that the lay population is mostly worried with
controlling bleeding and pain.

The correct cleaning procedure to be followed in case
the tooth were found was mentioned by only 19% of the
parents or caretakers. Four percent did not know what
to do, or even stated that they would scrub the tooth
with soap and a sponge, whereas most (64%) would use
tap water. A previous study reported that 52% of those
interviewed would manipulate the tooth holding it by the
crown and 59% would clean the tooth with water or
other fluids (12).

Lack of knowledge about the storage medium and
replantation of avulsed teeth has been reported by
previous studies (9, 12, 13, 19). In this study, only 3%
of the interviewees knew that milk is the best storage
medium; 54% would employ a dry storage medium.
Even more worrisome is the fact that 83% would not
replant the tooth in its socket, or would somehow force
the tooth into the socket.

Despite the anxiety involved in seeking emergency
care for an injured child, 73% of the parents or
caretakers are aware that their first choice should be a
hospital or specialized dental office, vs only 19% who
would go to a general dental office. These results reflect
two assumptions — first, that dental offices and hospitals
(especially trauma and emergency institutions) are
prepared to handle this type of patient; and secondly,
that a specialist will provide better care than a general
dentist (15). Added to that, 59% of those interviewed
expect a specialist oral surgeon to be the first to examine
the child. As many as 27% of parents or caretakers
expect that a child who has suffered dentoalveolar
trauma will receive care from dental science students,
10% more than those who expect the first examination to
be made by a general oral surgeon and 4% more than
those who expect a physician to perform the first
examination. This can be explained by the academic
setting in which the present study was carried out; these
parents are aware that care is provided by individuals
in training, although with optimal supervision and
technical skill.

Procedures carried out immediately after a traumatic
injury or in an emergency unit are not in themselves
sufficient to ensure success if good quality long term
follow up is not available. Usually, in emergency units,
the oral surgeon provides primary care with replanta-
tion, containment, bleeding and pain control, antibiotic
therapy and antitetanus immunization. The patient is
then advised to undergo regular outpatient follow up
with a clinician (specialist or not) who will perform
specific radiographic examinations, replace fixation
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Table 2. Distribution of mean percentage of scores for each question and association with monthly family income, schooling, and

age
Score (%) Income Schooling Age
0 1 2 3 7 [® P

Question 1 6.5 20.6 234 49.5 0.724 0.640 0.264
Question 2 0.9 8.4 86 47 0.235 0.524 0.527
Question 3 1.9 2.8 0.9 94.4 0.482 0.525 0.687
Question 4 3.7 64.5 131 18.7 0.542 0.604 0.364
Question 5 54.2 18.7 243 2.8 0.984 0.150 0.433
Question 6 83.1 0.9 0 15.9 0.850 0.373 0.730
Question 7 6.5 1.9 0.9 90.7 0.276 1.000 0.699
Question 8 0 8.4 18.7 72.9 0.461 0.844 0.397
Question 9 3.7 271 10.3 58.9 0.417 0.387 0.853
Question 10 25.2 10.3 2.8 61.7 0.257 0.066 0.098
Question 11 0.9 29.9 3.7 65.4 0.322 0.009* 0.056
Question 12 71 22.4 6.5 0 0.437 0.085 0.667
Final mean 21.47 17.99 15.88 44.63 0.499 0.434 0.481
Standard deviation 30.31 17.68 23.74 34.62 0.240 0.316 0.257
Minimum 0 0.9 0 0 0.235 0.009 0.056
Maximum 83.1 64.5 86 94.4 0.984 1.000 0.853
*P < 0.05.

devices, test pulp vitality, and carry out the appropriate
endodontic therapy for as long as required (14, 20, 21).
This is the course that 69% of those interviewed would
follow in the presence of this type of injury. Although
most are aware of the importance of specialized care,
31% would not look for it, assuming that primary care
would be sufficient to resolve the problem.

Our overall results show that the level of parent and
caretaker knowledge was not high, with a mean of
44.63% for score 3, 15.88% for score 2, 17.99% for score
1 and 21.47% for score 0 (Table 2). An important
finding was that the level of knowledge was satisfactory
in some of the questions, whereas in others it was beyond
that expected. Of note, oral surgeons around the world
have also been shown to have little knowledge concern-
ing dentoalveolar injuries (8, 11, 12, 14, 15).

We did not observe an association between the scores
obtained and the three variables — monthly family
income, schooling and age. The only exception was
question 11, which was significantly associated with
schooling (P < 0.05), as previously reported by a study
carried out in Singapore (22), in which the management
of dentoalveolar injuries was influenced by schooling
(P = 0.08). In addition, those authors observed that
most people, especially those with more schooling, had a
positive and enthusiastic perception concerning educa-
tional policies related to dentoalveolar injuries. Age, as a
synonym for experience, has been shown to influence
significantly the level of knowledge of athletes concern-
ing tooth avulsion (23). Those authors concluded that
adults are better informed than youngsters concerning
replantation (P = 0.004) and storage medium for
avulsed teeth (P = 0.001).

Regardless of the absence of a significant association
between the level of knowledge and the variables under
study, we believe that information and education
programs targeting the general population would
improve the management of tooth avulsion (9, 10, 13,
18, 22). In addition, oral surgeons and professionals in

training should improve their level of knowledge through
continued education, graduate programs, seminars, and
other types of programs focused on hospital emergencies
(8, 14, 15).

In conclusion, the level of parent and caretaker
knowledge concerning the management of tooth avul-
sion is low, without association with age, schooling, and
monthly family income. These important epidemiologic
findings serve as a warning; they are also a useful source
of information to support education and prevention
strategies and to reduce the overall cost of emergency
and rehabilitation treatments.

Acknowledgement

The study received grants from Conselho Nacional de
Desenvolvimento Cientifico e Tecnologico (CNPq).

References

1. Silva AC, Passeri LA, Mazzonetto R, Moraes M, Moreira
RWF. Incidence of dental trauma associated with facial
trauma in Brazil: a l-year evaluation. Dent Traumatol
2004;20:6-11.

2. Andreasen JO, Andreasen FM. Texto e atlas colorido de
traumatismo dental, 3rd edn. Porto Alegre: Artmed; 2001.

3. Marzola C. Transplantes e reimplantes, 2nd edn. Sao Paulo:
Pancast; 1997.

4. Boyd DH, Kinirons MJ, Gregg TA. A prospective study of
factors affecting survival of replanted permanent incisors in
children. Int J Paediatr Dent 2000;10:200-5.

S. Pohl Y, Filippi A, Kirschner H. Results after replantation of
avulsed permanent teeth. I. Endodontic considerations. Dent
Traumatol 2005;21:80-92.

6. Pohl Y, Filippi A, Kirschner H. Results after replantation of
avulsed permanent teeth. II. Periodontal healing and role of
physiologic storage and antiresorptive-regenerative therapy.
Dent Traumatol 2005;21:93-101.

7. Kinoshita S, Kojima R, Taguchi Y, Noda T. Tooth replanta-
tion after traumatic avulsion: a report of 10 cases. Dent
Traumatol 2002;18:153-6.

© 2009 The Authors. Journal compilation © 2009 John Wiley & Sons A/S



206

8.

Santos et al.

Caglar E, Ferreira LP, Kargul B. Dental trauma management
knowledge among a group of teachers in two south European

agement of dento-alveolar trauma. Dent Traumatol

2006;22:113-7.

cities. Dent Traumatol 2005;21:258-62. 16. Panzarini SR, Pedrini D, Brandini DA, Poi WR, Santos MF,

9. Raphael SL, Gregory PJ. Parental awareness of the emergency Correa JPT et al. Physical education undergraduates and dental
management of avulsed teeth in children. Aust Dent J trauma knowledge. Dent Traumatol 2005;21:324-8.
1990;35:130-3. 17. Andersson L, Al-Asfour A, Al-Jane Q. Knowledge of first-aid

10. Hamilton FA, Hill FJ, Mackie IC. Investigation of lay measures of avulsion and replantation of teeth: an interview of
knowledge of the management of avulsed permanent incisors. 221 Kuwaiti schoolchildren. Dent Traumatol 2006;22:57-65.
Endod Dent Traumatol 1997;13:19-23. 18. Stokes AN, Anderson HK, Cowan TM. Lay and professional

11. Hamilton FA, Hill FJ, Holloway PJ. An investigation of dento- knowledge of methods for emergency management of avulsed
alveolar trauma and its treatment in an adolescent population. teeth. Endod Dent Traumatol 1992;8:160-2.

Part 2: dentists’ knowledge of management methods and their 19. Mackie IC, Worthington H. Investigation of the children
perceptions of barriers to providing care. Br Dent J referred to a dental hospital with avulsed permanent incisor
1997;182:129-33. teeth. Endod Dent Traumatol 1993;9:106-10.

12. Senes AM. Avulsao dental: a comunidade e o cirurgido-dentista 20. Blakytny C, Surbuts C, Thomas A, Hunter ML. Avulsed
sabem o que fazer? In: Marzola C, editor. Fundamentos de permanent incisors: knowledge and attitudes of primary school
cirurgia buco-maxilo-facial. 2001. URL http://www.clovismar- teachers with regard to emergency management. Int J Paediatr
zola.com/textos/CAP_XXXXIIIL.pdf [accessed on 22 August Dent 2001;11:327-32.

2006]. 21. Chappuis V, von Arx T. Replantation of 45 avulsed permanent

13. Sanu OO, Utomi IL. Parental awareness of emergency man- teeth: a l-year follow-up study. Dent Traumatol 2005;21:289—
agement of avulsion of permanent teeth of children in Lagos, 96.

Nigeria. Niger Postgrad Med J 2005;12:115-20. 22. Sae-Lim V, Chulaluk K, Lim LP. Patient and parental

14. Kostopoulou MN, Duggal MS. A study into dentists’ knowl- awareness of importance of immediate management of trau-
edge of the treatment of traumatic injuries to young permanent matised teeth. Endod Dent Traumatol 1999;15:37-41.
incisors. Int J Paediatr Dent 2005;15:10-9. 23. Persic R, Pohl Y, Filippi A. Dental squash injuries: a survey

15. Hu LW, Prisco CRD, Bombana AC. Knowledge of Brazilian among players and coaches in Switzerland, Germany and

general dentists and endodontists about the emergency man-

France. Dent Traumatol 2006;22:231-6.

Chart 1. Questionnaire

Research project — tooth avulsion

Name: Age: Sex:
Address: Phone:

Income (RS): Schooling: No. children:

Adult in charge of child: Child age:

Imagine the following situation: your child is playing in the yard or schoolyard and suddenly slips and falls face first
into the ground. The injury is very upsetting to the child due to the bleeding and pain, and causes the loss of a
permanent upper incisor tooth. Having this in mind, please answer the following questions, choosing the item you
believe to be the correct answer:

1. What would you do first?

A. You become frightened and don’t do anything.

B. Try to calm down the child, washing the injury.

C. Calm down the child and stop the bleeding by compressing a cloth over the injury.
D. Calm down the child, stop the bleeding and look for the tooth.

E. Don’t know/wouldn’t do anything/no answer.

2. Once you find the tooth:

A. You wash it carefully and save it so that you can later show the tooth to a health professional.
B. Discard the tooth.

C. Carefully wash the tooth and put it back in its socket.

D. Simply save the tooth without cleaning it to show it to a health professional.

E. Don’t know/wouldn’t do anything/no answer.

3. If you don’t find the tooth:

A. You wash the child’s mouth, apply pressure to the wound and look for professional help.

B. Simply wash the child’s mouth and apply pressure to the wound, without looking for professional help.
C. Look for professional help even if you didn’t do anything before that.

D. Cry desperately and don’t do anything.

E. Don’t know/wouldn’t do anything/no answer.

© 2009 The Authors. Journal compilation © 2009 John Wiley & Sons A/S



Knowledge about avulsion of permanent teeth 207

4. When you wash the tooth:

. You use delicate water or saline jets.

. Use delicate water or saline jets, holding the tooth strictly by the crown, not touching the root.
. Use a sponge and soap.

. Use tap water.

. Don’t know/wouldn’t do anything/no answer

moO®p

To store the tooth you use:

. A container with water.

. An empty container, or you wrap the tooth in a napkin or piece of paper.

. A container with milk.

. You place the tooth in the child’s mouth, in contact with saliva, or in a recipient with saline.
. Don’t know/wouldn’t do anything/no answer.

mogowm W

. If trying to replant the tooth:

. You would force it back into position without paying attention to how you do it or in which direction.

. You try to align the tooth with the neighboring teeth, gently handling it and holding it by the crown, without
touching the root.

. You try to align the tooth with the neighboring teeth.

. You try to align the tooth with the neighboring teeth, gently handling it and holding it by the crown, without
touching the root, and look for professional help.

. Don’t know/wouldn’t do anything/no answer.

w2

o0

les]

What do you think is the best moment to look for professional help?
. Up to 2 h after the accident.

. Immediately after the accident.

. Up to 1 h after the accident.

. On the following day, when the child is calmer.

. Don’t know/wouldn’t do anything/no answer.

mgoOQw»

Which type of health service would you seek first?
. Dental office (general).

. Any hospital.

. A pharmacy.

. Hospital or specialized dental office.

. Don’t know/wouldn’t do anything/no answer.

mgOwp*

When you arrive at the health service, who do you expect to examine your child?
. Dental science student/intern.

. A dentist (general).

. A specialist dentist.

. A physician.

. Don’t know/wouldn’t do anything/no answer.

moQ®»°

10. How long do you think the tooth can remain outside the alveolus without harm?
A. Upto2h.

B. As little as possible.

C.Uptolh.

D. As long as necessary.

E. Don’t know/wouldn’t do anything/no answer.

11. After the first emergency interventions, you:

A. Consider that sufficient treatment has been provided.

B. Follow the recommendations and continue to see a specialist dentist for follow-up care.

C. Follow the recommendations and continue follow up with a general dentist.

D. Follow the recommendations provided by the professional who took care of the child, but do not seek
follow-up care.

E. Don’t know/wouldn’t do anything/no answer.
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12. Have you ever received any guidance concerning dentoalveolar injuries?

A. T have received guidance from my dentist and/or saw guidelines in flyers and/or radio or TV advertisement.
B. I have never received guidance or I have no idea what it is.

C. I sometimes receive guidance from my dentist.

D. I have heard about it.

E. Don’t know/wouldn’t do anything/no answer.
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