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Abstract — Background: Traumatic dental injuries frequently occur at school
environment. However, teachers are not prepared to provide the adequate
emergency management. Aim: The objectives of this study were to identify the
factors associated with teachers’ knowledge about dental trauma and to describe
school managers’ perception of possible strategies to change the

scenario. Subjects and methods: Our sample comprised 405 teachers from 17
public schools in Canoas, state of Rio Grande do Sul, Brazil, whose data were
collected regarding demographic variables, training and professional experience
information. The outcome was completely inadequate knowledge regarding
trauma measured based on the answers to a structured questionnaire about
dental fractures and tooth avulsion. The sample also included 14 school
managers who answered a semi-structured questionnaire about the causes of
teachers’ inadequate knowledge and possible strategies to change the

scenario. Results: The multivariate analysis demonstrated that the probability
of completely inadequate knowledge was higher among male teachers, with less
professional experience, who had not achieved a graduate degree, who had not
witnessed at least one dental trauma case at school and who had not been
trained in first-aid. School managers identified the following causes of
inadequate knowledge: the fact that the topic is not approached during the
teachers’ training and continual education and lack of experience involving
dental trauma at school. In addition, they suggested that lectures and courses
including written and visual communication should be offered, as well as
training workshops. Conclusions: Strategies to improve the teachers’ knowledge
about dental trauma must take into consideration the results of the present
study and optimize the inclusion of this topic in the teachers’ curricular training
and pedagogical education in a continuous manner.

Traumatic dental injuries (TDI) are highly prevalent
from infancy to adolescence and may have an impact on
the quality of life, being an emergent public health
problem worldwide (1-7). Its treatment is very complex
and expensive. In addition to the immediate costs, there
are expenses with follow-up medical visits that may be
necessary for many years after the TDI (8).

As traumatic injuries affecting permanent dentition

In order to contribute to establish effective strategies
of education regarding TDI, the objective of this study
was to identify the factors associated with the knowledge
of teachers from public schools about dental trauma in a
city located in the South region of Brazil. In addition, we
investigated school manager’s perceptions of the possible
causes of inadequate knowledge and their suggestions to
change the scenario.

often occur at school or at its surroundings, teachers and
other non-dental professionals play an important role in
managing TDI and improving its prognosis (9). How-
ever, studies conducted in different regions of the world
have demonstrated that teachers and other lay people’s
knowledge about TDI is inadequate and their behaviour
does not contribute to reduce the sequelae (9-11).
Furthermore, a recent review of the literature has
demonstrated that the education of lay people about
dental trauma care has failed, this topic being a field
where much remains to be explored (12).

Methods

The present cross-sectional study was based on data
collected between March and June 2007. Data were
obtained from teachers and school managers from public
schools in Canoas, a city that has 300 000 inhabitants
and is located in the South region of Brazil. The study
population comprised: (i) 405 elementary school teachers
from 17 public schools, which were randomly selected for
quantitative data collection and (ii) 14 school managers

158 © 2010 John Wiley & Sons A/S



Understanding teacher’s knowledge regarding dental trauma 159

from the selected schools for qualitative data collection.
The study was approved by the Research Ethics Com-
mittee of Universidade Luterana do Brasil. The subjects
of the study agreed to participate and signed a written
consent form.

Quantitative data collection

The sample size calculation was based on the following
parameters: 95% confidence interval, 80% power, non-
exposed (highest level of education) vs exposed ratio of
1:2, outcome frequency (inadequate knowledge regard-
ing avulsion) in non-exposed and exposed subjects of
18% and 32%, respectively (13). The necessary sample
size was 373 teachers. Considering a prediction of 30%
of non-respondents, it was necessary to administer the
research instrument to 550 teachers. As the city of
Canoas has 42 public schools that provide elementary
education, and 1404 teachers work at these schools, we
randomly selected 17 schools. A structured questionnaire
was handed out to all these teachers in order to
collect predictor variables (related to the school and
to the teachers) and outcome variables (teachers’
knowledge regarding dental fractures and permanent
tooth avulsion).

The evaluation of the teachers’ knowledge regarding
dental fractures was based on questions traditionally
used (14): (i) what to do in case of dental fracture (closed
question) and (ii) opinion about searching for the lost
tooth fragment (closed question). When the teacher did
not believe that the following items were important, his/
her knowledge was considered inadequate: (i) immedi-
ately contact the child’s parents or make sure the child’s
receive emergency care and (ii) look for the tooth
fragment. If one or two of these requirements were
met, knowledge was classified as partially inadequate or
adequate, respectively.

In order to check knowledge regarding avulsion,
teachers were asked about which measures should be
taken (open question). Answers were classified according
to certain criteria considered as essential for the defini-
tion of the prognosis regarding avulsed teeth (15): (i)
knowledge of replantation as the treatment of choice; (ii)
storage media and (iii) referral to specialized care. The
teachers’ knowledge was classified as adequate (three
criteria met); partially inadequate (only one or two
criteria met); inadequate (no criterion met).

The main outcome of the quantitative evaluation in
the present study — completely inadequate knowledge
regarding dental trauma — was reached when the teacher
demonstrated inadequate knowledge about both types of
trauma. This definition was aimed at identifying those
teachers who did not have any information about TDI,
whose participation and assistance could compromise
the prognosis of traumatic injuries.

Qualitative data collection

The sample size for qualitative data collection was
defined by the number of school managers who agreed
to participate in the study (n = 14) among the 17
managers from the schools selected. Before handing out
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the questionnaires, we informed the school managers
about the teachers’ inadequate knowledge regarding
emergency care of dental trauma. Data collection con-
sisted of a written document containing two open-ended
questions about the teachers’ knowledge regarding
dental trauma (i) ‘WHY is the teachers’ knowledge
regarding dental trauma INSUFFICIENT? and (ii)
‘Which STRATEGIES do you suggest to improve the
teachers” knowledge about dental trauma? An answer
was defined as a word or sentence that contained at least
one keyword describing one reason why the teachers’
knowledge is insufficient or a strategy to improve their
knowledge. To guarantee data reliability, two researchers
independently analyzed the responses and grouped
words or phrases according to similar relationships.
Therefore, the causes of the teachers’ insufficient knowl-
edge such as ‘never witnessed’ or ‘never was present
during’ or ‘never experienced the fact of witnessing’ a
case of dental trauma were grouped into the category
‘never witnessed a dental trauma case’. Any discrepan-
cies were discussed by the two researchers to define the
most logical assignment of a word or phrase. To train the
researchers and reduce the possibility of information
bias, a pilot project was conducted consisting in the
administration of the data collection instruments to 15
teachers.

Statistical analysis

The statistical analysis software spss (SPSS Inc., Chicago,
IL, USA), version 16.0, was used to analyze the
quantitative data. The factors associated with the teach-
ers’ insufficient knowledge were investigated using robust
Poisson regression models, as the outcome frequency was
>20%. First, prevalence ratios and 95% confidence
intervals (95% CI) of each variable were estimated
separately (crude analysis). For the multivariate analysis,
all variables were initially included in the model. Next,
each variable with the highest P-value was removed from
the model in a sequence. When only those variables
significantly associated with the outcome remained in the
model (P < 0.05), each one of the effects of the inclusion
of the variables previously eliminated was tested. Finally,
the interactions between the variables that remained in
the final model were tested.

For qualitative data description, after grouping into
categories, the managers’ answers to both questions were
tabulated and categorized, and the simple frequencies
were described. In order to establish a link to the original
answers, excerpts of the managers’ answers were
transcribed.

Results

The final sample of elementary school teachers included
405 individuals, whose characteristics are presented in
Table 1. The analysis of the teachers’ answers regarding
both types of trauma showed that 22.5% (91/405) did
not know any of the items suggested regarding avulsion
and dental fractures, being classified as having com-
pletely inadequate knowledge about dental trauma. The
crude analysis showed that the following factors are
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Table 1. Simple and relative frequencies of the teachers’ inadequate knowledge regarding predictor variables, crude prevalence ratio

(PR) and 95% confidence interval (95% CI)

Whole sample Inadequate knowledge
Variables N (%) n (%) P-value PR 95% Cl
Total 405 (100.0) 91 (22.5)
Gender
Male 75 (18.5) 23 (30.7) 0.052 1.49 (1.00-2.22)
Female 330 (81.5) 68 (20.6) 1.00
Age (years)
<35 139 (34.3) 38 (27.3) 0.183 1.54 (0.96-2.46)
35-44 148 (36.5) 32 (21.6) 1.22 (0.74-1.99)
>45 118 (29.2) 21 (17.8) 1.00
School with dentist
Yes 350 (86.4) (23.1) 0.425 1.27 (0.70-2.30)
No 55 (13.6) 10 (18.2 1.00
Professional experience (years)
<10 156 (38.6) 48 (30.8) 0.002 2.04 (1.19-3.49)
11-18 114 (28.2) 26 (22.8) 2.26 (1.36-3.77)
>18 134 (33.2) 17 (12.7) 1.00
No. of schools in which the teacher works
1 206 (50.9) 46 (22.3) 0.946 0.99 (0.69-1.42)
>2 199 (49.1) 45 (22.6) 1.00
Educational level
High school or university 293 (73.0) 84 (28.7) 0.000 450 (2.15-9.43)
Graduate 110 (27.0) 7 (6.4) 1.00
Subject taught
Physical education 41 (10.2) 6 (14.6) 0.224 1.00
Other 362 (89.8) 85 (23.5 1.60 (0.75-3.44)
Has witnessed a dental trauma case at school
Yes 168 (41.7) 23 (13.7) 0.001 1.00
No 235 (58.3) 68 (28. 2.11 (1.38-3.25)
First aid training
Yes 159 (39.3) 21 (13.2) 0.001 0.46 (0.30-0.72)
No 246 (60.7) 0 (28.5 1.00
Dental trauma training
Yes 26 (6.4) 2 (7.7) 0.104 0.33 (0.08-1.26)
No 379 (93.6) 89 (23.5) 1.00

associated with completely inadequate knowledge about
dental trauma: professional experience, educational level,
having witnessed a dental trauma case at school and
having being trained in first aid.

The multivariate analysis (Table 2) showed that the
probability of having completely inadequate knowledge
about trauma was 55% higher in male teachers, almost
two times higher for teachers with less professional
experience and four times higher for professionals who
did not have a graduate degree. In addition, the fact of
not having witnessed trauma and not having been
trained in first aid also had a negative influence on the
teachers’ knowledge. There was no interaction between
the variables included in the final model.

With regard to the qualitative evaluation, three
managers refused to answer the questionnaire. Table 3
shows the managers’ answers regarding the possible
causes of the teachers’ lack of knowledge and the
strategies to change the scenario. As for the causes of
the teachers’ insufficient knowledge, six categories of
answers emerged, and four of them were mentioned by
more than one manager. The category mentioned by
more than half of the managers (8/14) was lack of
pedagogical education. In this category, the following
answers were especially interesting:

Unfortunately, this topic is not approached in the
pedagogical meetings at school or at the City’s Depart-
ment of Education and Culture...

Table 2. Final model of the factors associated with the
teachers’ inadequate knowledge regarding dental trauma

Variables PR* (95%Cl)  P-value

Gender 0.023
Male 1.55 (1.06-2.27)
Female 1.00

Professional experience (years) 0.036
<10 1.74 (1.07-2.83)
11 to 18 1.95 (1.15-3.33)
> 18 1.00

Educational level 0.000
High school or university 3.96 (1.85-8.49)
Graduate 1.00

Has witnessed a dental trauma case at school 0.017
Yes 1.00
No 1.66 (1.09-2.53)

First aid training 0.012
Yes 0.57 (0.37-0.88)
No 1.00

PR? Prevalence ratios adjusted for the other variables in the model
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Table 3. Managers’ answers to the qualitative questions
(N = 14)

“Why is the teachers’ knowledge regarding dental N
trauma INSUFFICIENT?”

Lack of pedagogical training

Lack of experience involving trauma at school

Deficiency in the teachers’ education

Teachers do not need to have this type of knowledge
Little time for extracurricular studies

Lack of guidance from the school’s dentist about trauma

- = N W Ul

“Which STRATEGIES do you suggest to improve N
the teachers’ knowledge about dental trauma?”

Lectures and courses 1
Written information (written communication)

Visual information (visual communication)

Workshops

Regular visits to the school’s dentist

Educational campaigns

Teachers do not need to have this type of knowledge

—_ =N W w s

During my 22 years of professional experience, dental
trauma was never mentioned in the pedagogical meetings. ..

In addition, one-third (5/14) of the managers men-
tioned the fact that the teachers did not witness a case of
dental trauma involving students at the school, and one-
fifth (3/14) reported deficiency in the teachers’ education.
Two managers mentioned that teachers do not need to
have this type of knowledge by giving very similar
answers:

Our training is related to education, which does not
require that we have technical knowledge on health topics.

School plays many roles related to the activity of
educating children, and the teachers do not need to have
this kind of knowledge. There are other professionals more
suitable for that activity...

In addition to the managers’ answers regarding the
causes of the teachers’ insufficient knowledge, some
other reasons were mentioned:

Even though knowing about dental trauma is interesting
for all, there is little time for extracurricular studies...

The dentist that works at the school teaches about
caries and brushing, but does not talk about trauma...

With regard to the strategies suggested by the man-
agers to improve the teachers’ knowledge, seven catego-
ries of answers emerged, five of them were mentioned by
more than one manager. The most frequently suggested
strategy was offering lectures and courses (11/14).
Written (4/14) and visual (3/14) information, as well as
workshops (3/14) and regular visits from dentists to the
school (2/14) were also highlighted. One out of 14
managers did not make any suggestions because he/she
believed that knowing about trauma was not necessary
for teachers.

Discussion

The main result of the present study was the identifica-
tion of factors related to the teachers’ education and
experiences that may contribute to the development of
strategies to improve their knowledge and behaviour
regarding dental trauma, reducing the sequelae caused
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by these injuries that affect students while they are at
school. An interesting aspect is that the two data
collection methods employed with different groups —
teachers and managers — revealed similar causes for the
teachers’ inadequate knowledge, and these causes should
be subject to intervention in future studies.

Among the variables assessed in this study, the
magnitude of the association between the outcome and
the teachers who achieved a graduate degree is partic-
ularly interesting, showing that the level of education has
a positive impact on the teachers’ knowledge about
topics that do not belong to their specific area of study,
including dental trauma. Similarly, school managers
explained the teachers’ little knowledge based on defi-
ciencies in the teachers’ formal and continuing educa-
tion. Similar results, although to a smaller degree, were
reported involving teachers from Singapore (16).

A clearly fragmented vision, in which the teachers’
education does not require or even should not include
‘other aspects’, such as knowledge and behaviour
regarding health and disease, became evident through
the statements of at least two managers. The fact that the
traditional teachers’ education does not include the topic
of dental trauma (9, 13, 17-19) indicates the need of a
more effective communication between dentists and the
professionals involved in the education and training of
teachers in general. However, the managers’ opinion that
the teachers’ training should not include ‘other aspects’,
such as knowledge and behaviour regarding health and
disease, shows that the simple transmission of informa-
tion is not enough if it is not based on an integral vision
of health.

The evidence that first aid training increased knowl-
edge about dental trauma was previously found in a
study with teachers from Jordan, and it suggests that this
strategy possibly makes teachers capable of providing
emergency care in case of dental trauma (20). It is
possible that by offering such kind of training during the
teachers’ continuing education, mainly by means of
workshops, as it was suggested by the managers, there
will be an improvement of the approach of dental trauma
and other related outcomes.

The professional experience, translated into years of
work as a teacher, contributes to the teachers’ knowledge
about dental trauma. Although it has been previously
suggested (13), the analysis carried out in this study
emphasizes even more the importance of such variable,
as its effect was present regardless of the fact that the
teacher witnessed cases of trauma or had a higher level of
education. Further studies will be able to investigate
which factors related to the professional experience
contribute to increase the knowledge about this topic.
A similar study involving teachers from Jordan did not
find a positive influence of the teachers’ experience (20),
which might be explained, at least partially, by the small
range of variation of the time of professional activity
among the teachers included in the sample.

The fact that the teachers who did not witness cases of
trauma have less knowledge, which was identified in our
quantitative analysis and by means of the managers’
reports, suggests that experiencing situations that
involve traumatic injuries make teachers more capable
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of managing these cases. Although previous experience
involving this kind of event did not provide better
knowledge about trauma in a similar study (20), it was
found that there was a positive effect on the teachers’
sensitivity in face of a case of trauma. At least in an
indirect manner, it is possible that experiencing episodes
of trauma has an influence on the search for specific
knowledge.

In the present study, the higher frequency of the male
teachers’ inadequate knowledge was significant. This
may be explained by the fact that women are more
concerned about health (21, 22), which might result in
higher sensitivity and care involving the students’ health.
The exact mechanisms through which female individuals
show higher self-perception and care have not been
revealed, and the present study cannot provide such
information.

An aspect of the present study that may be a reason for
concern is the fact that the presence of a dentist at the
schools and the training in dental trauma do not
contribute to improve the teachers’ knowledge. Even if
they do not work full-time at the schools, it was expected
that the presence of a professional directly involved in the
prevention and treatment of dental trauma could improve
the teachers’ knowledge. It is possible that dentists limit
their work to prevention and treatment of caries and
gingivitis, failing to provide teachers with guidance on
dental trauma. However, dentists should consider the
impact of such injuries on students, as they are technically
trained to manage and prevent dental trauma.

Therefore, another explanation for this phenomenon
cannot be ruled out. Most studies that measured the
dentists’ knowledge on dental trauma found insufficient
knowledge. In addition, dentists do not use standardized
treatment procedures and are not familiar with scientific
evidence-based protocols (23-26). Thus, even the health
professional who has been trained to manage dental
trauma seems to be inadequately prepared, which was
mentioned by one of the managers.

The managers’ suggestions seem to be relevant and
feasible, including requirements for an efficient commu-
nication, such as ‘message strategies’ and ‘creative
strategies’ (27). Educational handouts or brochures are
a usual and effective means of communication to provide
information about health. Improvement of knowledge,
as well as its retention during a long period of time, may
be achieved if, in addition to the educational brochure,
there are also lectures or courses taught by especially
trained professionals, also including pictures of trauma
episodes, leaflets, lectures followed by discussion or
educational posters (19, 20, 28-30). Using these re-
sources, it is possible to illustrate, at least partially, the
experience of dental trauma, an item that was related to
better knowledge.

The strategies to change the scenario of lack of
knowledge should also involve first aid training. This
approach must include visual resources of trauma
situations in order to provide a better understanding
and higher retention of information, so that the teachers
can become more sensitive and better prepared to
adequately manage emergency situations, changing
their behaviour. Such training must be offered

frequently enough to reinforce and retain the knowledge
acquired (31).

Furthermore, considering the organization of the
schools, it would be important to develop action
protocols regarding dental trauma. Protocols are quick
guides for a more efficient approach of trauma (15),
mainly in terms of emergency situations, in which the
quality of the procedures directly affect the prognosis.
Technical and protocol information must be designed
based on scientific evidence and on written and visual
language adapted to the target audience. Educational
topics and contents must have an interdisciplinary
characteristic, taking into consideration that the material
must be designed together with other health profession-
als and educators, including doctors, nurses, managers
and teachers (32).

Schools are a social environment appropriate for the
development of activities that promote oral health. Such
activities should include students, school assistants and
even members of the community. If it establishes deeper
relationships with the students’ parents and develops
health projects together with the community and the
local health agencies, school becomes a supportive
environment for health (33). The development of public
awareness about dental trauma depends on a clear,
objective and motivating message in order to make lay
people not only aware of their role in saving teeth in case
of accidents but also to make them feel responsible for
their own health (14).

Among the limitations of the present study, we should
highlight the fact that some questions used to identify the
teachers’ inadequate knowledge about dental trauma
were not validated. However, they were based on
questions traditionally used and on criteria considered
essential for the definition of the prognosis of dental
trauma (14, 15). The findings of the present study, taking
into consideration the sample assessed and the confi-
dence intervals obtained, can be extrapolated with a
reasonable degree of accuracy to populations with
socioeconomic and cultural characteristics similar to
those of the inhabitants of Canoas, with special emphasis
on lower income and level of education.

In conclusion, the present study identified profes-
sional experience, level of education, first aid training,
transmission of information and experience involving
dental trauma cases at school as factors associated with
the teachers’ inadequate knowledge regarding dental
trauma. Strategies to improve the teachers’ knowledge
and behaviour must take into consideration these
findings and include a scientific evidence-based and
integrated action among dentists, teachers, school
managers and other actors. These actions may
include spoken and written communication focused on
training workshops with the purpose of providing
adequate information and experiences during the several
different phases of the teachers’ formal and continuing
education.
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