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Abstract — Background: Evaluation of the frequency and need for treat-
ment of dental trauma is critical for both planning and establishing dental
services and preventive programs. Aim: This cross-sectional study evalu-
ated the prevalence of dental trauma, need for treatment and factors asso-
ciated with dental visits after an injury. Subjects and Methods: A
multistage sample of children aged 812 years, from 20 private and public
schools in Pelotas/Southern Brazil, was considered. Socioeconomic infor-
mation was collected from parents, and data regarding traumatic events
were obtained from the children. Clinical examinations were conducted
using validated criteria. Descriptive analysis and logistic regression were
used to assess the factors associated with search for treatment after injur-
y. Results: A total of 1210 children were included, 153 (12.6%, 95% CI
10.8-14.6) of whom suffered dental trauma, with a total of 175 trauma-
tized teeth. The most frequently observed type of injury was enamel frac-
ture, affecting 129 (73.7%) teeth, of which 107 did not require restorative
treatment. A total of 68 (38.8%) teeth required care, of which 24 (13.7%)
received treatment. Of the children who recalled the trauma, 39 (36.5%)
sought treatment, which was significantly associated with both higher
maternal education (OR 2.75; 95% CI 1.18-6.41) and trauma severity (OR
7.71; 95% CI 3.17-18.75). Conclusions: The prevalence of traumatic inju-
ries was relatively high in this population. Although most of the trauma-
tized teeth did not require treatment, dental care was neglected, as most of
the children were not taken to a dentist for evaluation. Also, there was a
considerable demand for treatment, most of them of low complexity. Spe-
cial attention should be given to children whose mothers have completed
fewer years of education, as the mother’s level of education was an impor-
tant predictor of evaluation by a dentist after injury.

Traumatic dental injuries (TDIs) are common events in
children, with a prevalence of 2.4% (1, 2) to 58.6% (3).
In recent years, there has been increasing concern
about this oral health problem, because of both the
high prevalence and cost involved in its treatment (4),
including long-time follow-ups (5). Dental trauma is an
irreversible injury, which occurs in varying forms from
small enamel cracks to tooth loss. It is recommended
that treatment be performed soon after injury to
restore function, relieve pain, and prevent complica-
tions such as loss of vitality (6). In addition, because of
a TDI, some aspects of the child’s quality of life may
be compromised. Because a majority of such injuries
involve the anterior teeth, TDI may lead to restriction
in masticatory function and difficulty in speaking
clearly, as well as embarrassing esthetic deformities (6).

Studies suggest that falls are the primary events
causing dental trauma, followed by sports and colli-
sions with objects and people, all of which are common
events in the daily routine of children (7-9). Physical

© 2012 John Wiley & Sons A/S

and demographic factors that predispose dental injury
include male gender and age, being older children sig-
nificantly more affected than young children. Increased
age is particularly relevant, as the effects of these inju-
ries are cumulative (10, 11). Important biological fac-
tors contributing to TDI include increased overjet and
inadequate lip coverage (12, 13).

Although several studies have examined dental
trauma, few have specifically addressed treatment
required for trauma and demand for professional ser-
vice for trauma treatment. Studies investigating the
need for treatment demonstrated that generally, the
most commonly required treatment is a direct adhesive
composite restoration for uncomplicated crown frac-
tures (5); however, most injuries remain untreated (14).
It is important to investigate both treatment require-
ments and barriers to treatment. Epidemiological stud-
ies evaluating a representative sample using a rigorous
methodology can help to accurately determine the
occurrence of injuries and the need for treatment due
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to trauma; this data can then be utilized in the develop-
ment of public health programs for trauma prevention
in schoolchildren. The aim of this study was to evalu-
ate the occurrence of, the need for treatment of, and
the demand for care after dental trauma in schoolchil-
dren aged 8-12 years in Pelotas, Brazil.

Subjects and methods

This school-based cross-sectional study assessed chil-
dren aged 812 years, living in the urban area of Pelo-
tas and who were enrolled in public and private
schools in 2010. The study protocol was approved by
the Human Research Ethics Committee of Federal
University of Pelotas, under protocol no. 101/2009.

A multistage sampling technique was used for sub-
ject recruitment. The first-stage unit comprised 15 pri-
vate and five public schools in Pelotas in order to
ensure selection of a representative sample of both pub-
lic and private schools in the city. Schools were ran-
domly selected, depending on the number of children
enrolled in each school. The second-stage unit com-
prised five randomly selected classes in each school. A
minimum sample size of 922 children was required as
estimated using the Ep1 INFO 6.0 software (Centers for
Disease Control and Prevention, Atlanta, GA, USA),
after considering dental trauma prevalence of 10%,
standard error of 3%, a confidence level of 95%, a
design effect of 2, and an increase of 20% in the sam-
ple size to account for non-response.

Data collection consisted of a socioeconomic ques-
tionnaire for parents and interviews and clinical examin-
ations of children. To be included in the survey, a child
required to have mixed or permanent dentition, with at
least half of the crown of the incisors erupted. The study
excluded children with physical and/or mental disabili-
ties. The questionnaires were sent to the parents via their
children. The questionnaire included an informed con-
sent form, which explained the aim, features, and impor-
tance of the study in addition to requesting their
participation. After the return of the questionnaires, pre-
viously trained dental students interviewed the children
at school, and dentists performed dental examinations.
Schools were visited as many times as was required to
ensure an absentee rate of maximum of 10%.

The family income was calculated in Brazilian reals
and dichotomized into two categories: above and below
the median income. Information on maternal education
was collected in years of study and dichotomized into
two groups: mothers with 8 years of formal education,
which in Brazil corresponds to completion of primary
school, and those with <8 years of formal education.
Demographic information (gender and age) and ques-
tions regarding the presence of dental trauma (location
and etiology) were collected from the children. Chil-
dren were also asked if they had visited a dentist upon
TDI occurrence.

Six dentists with experience in epidemiological stud-
ies performed the oral clinical examination. Examina-
tion was performed in school chairs using individual
artificial light, a buccal mirror, and WHO probe. The
criteria for traumatic dental injuries adopted were from

United Kingdom Children’s Dental Health Survey
(four upper incisors and four lower incisors). The eval-
uation of dental structures followed a systematic proto-
col: first, the upper were examined, and then, the lower
teeth. Thus, the examiner began assessing the patient’s
right lateral incisor, moved to the patient’s left lateral
incisor, and finally moved to the lower jaw. For each
tooth, the examiner noted the type of injury, need for
treatment, and treatment administered. The need for
treatment was recorded in subjects with untreated
injury and also those who underwent functionally
unsatisfactory treatment, when there was lack of mate-
rial or fracture of the restoration, irrespective of the
esthetic component. In the absence of other signs, small
untreated enamel fractures were not considered for
treatment to avoid overestimation of DTI. In order to
further simplify the data analysis, the type of trauma
was categorized as mild trauma, when limited to the
enamel and not requiring restorative treatment, and as
severe trauma, when involving at least the dentin and
requiring treatment for reasons other than improving
the esthetic appearance (15).

Prior to data collection, interviewers and examiners
were trained. After a theoretical explanation of the cri-
teria, an ‘in [ux’ calibration exercise was performed
with 20 pictures. Kappa statistics were used to measure
interexaminer reliability. The minimum kappa value
was 0.89 for type of trauma and 0.80 for treatment
need, and the mean interexaminer kappa was 0.92 for
type of injury and 0.84 for treatment need.

Data were entered in duplicate using the EPIDATA 3.1
version (EpiData Association, Odense, Denmark) and
analyzed using staTa 10.0 (Stata Corporation, College
Station, TX, USA). Descriptive and logistic regression
analyses were used to obtain the odds ratio (OR) and
95% confidence interval (CI) to identify factors signifi-
cantly associated with the demand for treatment after
injury.

Results

A total of 1744 questionnaires were delivered to parents
by their children; of these questionnaires, 1325 (76.0%)
were returned. One hundred and fourteen (8.6%) chil-
dren were excluded from the sample because of absence
from school during data collection, and one child refused
to be examined. Thus, final sample included was 1210.
Prevalence of dental trauma was 12.6% (95% CI 10.8—
14.6). Table 1 shows the distribution of the sample and
prevalence of dental trauma according to demographic
and socioeconomic characteristics.

In the 153 children who suffered dental injuries, 175
teeth were traumatized (18.33 per 1000 teeth exam-
ined). The most commonly affected tooth was the
patient’s left upper central incisor (72 teeth; 41.1%),
followed by the right upper central incisor (63 teeth;
36.1%). The upper lateral incisors (17 teeth; 9.7%),
inferior central incisors (14 teeth; 8.0%), and inferior
lateral incisors (9 teeth; 5.1%) were also commonly
affected.

History of dental trauma was reported by 457 chil-
dren; however, in 348 children, no sign of dental
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Table 1. Description of the sample. Pelotas/2010 (n = 1210)

Number of subjects with

trauma
Variable Total n% (95% Cl)
Sex
Male 574 82 14.3 (11.5-17.4)
Female 636 71 11.2 (8.8-13.9)
Age
8 181 13 7.2 (3.9-12.0)
9 312 36 11.5 (8.2-15.6)
10 295 35 11.9 (8.4-16.1)
11 259 34 13.1 (9.3-17.9)
12 163 89 21.5 (15.4-28.6)
Type of school
Private 253 34 13.4 (9.5-18.3)
Public 957 119 12.6 (10.6-14.9)
Maternal schooling
>8 years 623 77 12.4 (9.9-15.2)
<8 years 553 69 12.5 (9.8-15.5)
Family monthly income (R$)
0-770 534 68 12.7 (10.0-1.9)
771—12 000 503 67 13.3 (10.5-16.6)
Total 1210 153 12.6 (10.7-14.6)

1 R$ = 0.54 USS at the time of data collection.

trauma was detected on clinical examination. Of the
153 children in whom TDIs were detected, 109 (71.2%)
remembered the event. The most frequent cause was
collision with people or objects (Fig. 1), and most
events occurred inside homes (Fig. 2).

The most common type of injury was enamel frac-
ture, involving 129 teeth (73.7%), of which 107
(82.9%) did not require treatment. Regarding treat-
ment, 24 teeth had been treated, while 44 were not
treated or presented functionally unsatisfactory restora-
tions that should be replaced (Table 2). Of the treat-
ments performed, 19 were composite restorations, two
were endodontic therapies and restorations, one was
removable prosthesis insertion, and two were other
treatments. At the time of examination, 42 teeth
required composite restoration, and two teeth required
endodontic treatment and restoration.

Of the children who had clinical signs of dental
trauma and remember the event (109), 107 provided
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45% 9  mSportingactivies mViolence and traffic
A09% - accidents
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Fig. 1. Causes of dental trauma according to age groups.
Pelotas/2010.
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Fig. 2. Trauma place of occurrence according to age groups.
Pelotas/2010.

information on search for treatment after a TDI.
Among these, 39 (36.5%) visited a dentist after the
injury. Table 3 shows the association between the
search for dental treatment and the independent vari-
ables tested in this study. Children whose mothers had
more than 8 years of education had a significantly
higher probability of visiting a dentist (OR, 2.75; 95%
CI 1.18-6.41) than children whose mothers had eight
or less years of education. The search for treatment
was also associated with the severity of the injury as
most children (80.6%) with severe trauma, at least
involving dentine, visited a dentist (OR, 7.71; 95% CI
3.17-18.75) (Table 3).

Discussion

Signs of dental trauma were present in 12.6% of the
children included in this study. In addition to the prev-
alence of the injury, the need for treatment and the
type of treatment conducted were also assessed. Our
results indicate that most of the injuries were of low
severity and therefore did not require treatment. How-
ever, among the cases in which treatment was required,
treatment negligence was common. The results of this
study highlight the importance of epidemiological stud-
ies including normative assessment of dental trauma
that prevents overestimation of the need for treatment
and provides information that can help in the planning
and implementation of health services. One of the
major strengths of the present study is the external
validity of the sample analyzed, which is supported
both by information from the local authorities, indicat-
ing that nearly all children in this age range in Pelotas
are enrolled in schools, and by methodological proce-
dures, which ensured a representative sample of the
population. Other aspects of the study, such as the
high response rate and the high interexaminer reliabil-
ity reinforce the internal validity of the research. In
addition to careful sample selection, socioeconomic
information was collected using questionnaires for par-
ents. A limitation of the study is the possibility of
recall bias, as information about the injury was col-
lected retrospectively from children. Perhaps, if recol-
lection of the events was recorded from the parents,
more reliable data could be obtained.

The criteria used in this study, which were developed
in the United Kingdom for the Children’s Dental
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Table 2. Distribution of the teeth affected by trauma,
according to the type of injury and treatment performed or
required. Pelotas/2010. (N = 175)

Needs
Type of Total treatment  Treated No treatment
injury number  (n) (n) required (/V)
Enamel fracture 129 20 2 107
Enamel and dentin 39 22 17 0
fracture
Fracture with pulp 3 1 2 0
involvement
Avulsion 1 0 1 0
Others & 1 2 0
Total 175 44 24 107

Health Survey in 1993, comprise one of the most
widely utilized diagnostic indexes, which allows for
comparison with other studies published worldwide.
The prevalence identified in this study is within the
range of prevalence observed in other studies that
investigated similar age groups (13, 16, 17); however,
the prevalence is slightly lower than that observed in a
study in the same geographical region (14). The most
prevalent injury—enamel fracture—which is considered
a mild injury (15), has been noted to be the most com-
mon injury in previous studies (13, 18). In addition,
our finding that most TDIs occur inside homes and
involve collisions corroborates previous reports (19,
20).

Of the 175 teeth that sustained TDI, 107 did not
require treatment as they were minor injuries only
involving the enamel. In a study conducted by Traebert
et al. (13), few (5.7%) of the traumatized teeth that
suffered small enamel fractures required restorative
treatment. On the other hand, of 68 injuries that

should have received treatment, only 24 received proper
care. Previous studies revealed similar findings. Marc-
enes and Murray (3) performed a study to accurately
estimate the need for treatment and confirmed that
treatment tends to be neglected: 56% of the incisors
that suffered damage in their study would require treat-
ment. Even when the normative treatment need was
considered in their study, the rate of treatment provi-
sion was low. In a study conducted in Nigeria, involv-
ing 1532 secondary school students aged 12-19 years,
93.1% of the traumatized teeth were never presented
for dental assessment after the injury (21), a finding
supported by multiple studies (8, 13).

Studies of dental trauma generally consider treated
injuries while estimating the prevalence of dental inju-
ries. Even though treated dental trauma is not consid-
ered pathological, it is a marker of the past injuries,
and exclusion of this category would underestimate the
prevalence of trauma. In the present study, most of the
treatments performed were composite restorations.
Regarding the type of treatment required, it was also
observed that of the 44 children, a vast majority (42
children) needed composite restoration. Adhesive com-
posite restorations restore the tooth function and may
partially recover the resistance to fracture of the
restored tooth (22). Most of the injuries in our study
did not require treatment, and most of the treatments
required could be performed by dentists in a primary-
care setting in the Public Health System and would not
require specialized professional expertise or very com-
plex equipment.

Of the 153 children in whom TDI was detected, only
109 (71.24%) recalled the inciting event, which we
expected in this age range. In the study conducted by
Hargreaves, an attempt was made to gain a detailed
story of the injuries, but this was abandoned as few

Table 3. Factors associated with the search for treatment after traumatic dental injury occurrence. Pelotas/2010 (N = 107)

Visited dentist

No Yes

Variable n % n % OR 95% Cl P

Sex
Male 31 55.4 25 44.6 1 0.21-1.05 0.067
Female 37 72.6 14 274 0.47

Type of trauma
Mild 54 80.6 13 19.4 1 3.17-18.75 <0.001
Severe 14 35.0 26 65.0 7.71

Family monthly income (R$)*
First (0—770) 31 64.6 17 35.4 1 0.46-2.43 0.893
Second (771—12 000) 31 63.3 18 36.7 1.06

Type of school
Private 18 78.3 5 21.7 1 0.83-7.23 0.105
Public 50 59.5 34 40.5 2.45

Maternal schooling*
<8 years 37 75.5 12 245 1 1.18-6.41 0.019
>8 years 28 52.8 25 47.2 2.75

Total 68 63.5 39 36.5

1 R$ = 0.54 USS at the time of data collection.
*The values do not total up to 107 because of missing responses.
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children could provide this information. Such responses
may be provided as a result of negative past experi-
ences in conveying such events or merely due to recall
bias (23). It is also possible that some children were
not aware of the enamel fractures.

In comparison, 348 children stated that they had
sustained a dental injury; however, no sign of dental
trauma was detected upon clinical examination. Wendt
et al. (24) observed that dental trauma history was also
reported in children who did not show any clinical
signs of trauma. Spontaneous healing of support tissue
trauma, which may not be detected on examination,
may contribute to this phenomenon. Other injuries
could also be missed if signs and symptoms do not
exist at the time of the examination (25). Concussions
and subluxations, for example, are injuries that are also
often overlooked in epidemiological studies.

Children were also asked if they had visited a dentist
after the injury, and we assessed factors associated with
the search for treatment. Only 39 (36.5%) of the chil-
dren who perceived the injury visited the dentist. Simi-
lar figures were observed in another study (8). The low
rate of seeking evaluation or treatment of damage may
be related to low socioeconomic status associated with
an inability of parents to take time off from work to
visit the dentist (21).

Higher maternal education was associated with a
higher probability of children visiting a dentist after a
TDI. The mother’s education is a socioeconomic indi-
cator often used as a predictor of the health of children
(26). In this case, it can be concluded that mothers with
higher levels of education are more concerned about
the consequences of dental injuries for their child’s oral
health. Family income or the type of school, on the
other hand, was not associated with the probability of
visiting a dentist. This is in disagreement with a study
on preschool children in Pelotas, which revealed a
higher rate of dental care visits after dental trauma in
private schools (76.3%) as compared with county
schools (44.4%) (24).

When the influence of the type of trauma on the
search for care was assessed, it was discovered that the
group of children who had severe trauma had a higher
probability of visiting a dentist. Garcia-Godoy et al.
(27) reported that the post-trauma search for dental
care varies according to the type of injury, in which, in
the case of crown fractures, is due to esthetics. It is rec-
ognized that children with fractured teeth are more
likely to report its impact on oral health-related quality
of life as compared with children without any trau-
matic injury (6). The majority of injuries in this study
may have a low perceived negative impact on oral
health because the majority of TDIs in this study
affected only the enamel.

The low demand for treatment detected is troubling,
as any dental trauma should receive clinical and radio-
graphic examination by a dentist, which includes regu-
lar monitoring as there may be asymptomatic sequelae
or long-term complications (28). Also, it is possible
that most of the enamel fracture detected that did not
require restorative treatment, should receive grinding.
Thus, it should be emphasized that the prognosis of
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some injuries depends on timely administration of the
correct treatment. Thus, it is important that lay people
(e.g., parents, teachers, school nurses, health-care pro-
fessional, and physical trainers) who are more likely to
provide first aid be aware of the importance of children
visiting a dentist after an injury to permanent teeth.
Although TDIs occur accidentally in most of cases,
and because it is difficult to prevent an accident, it is
essential to raise awareness and increase education
about dental trauma. This can be accomplished by cre-
ating and using tools to disseminate information to the
public about the proper management of TDI. For
example, it has been demonstrated that sports practice
is often associated with a higher prevalence of dental
trauma (29, 30), but most coaches and physical educa-
tion teachers do not recommend or require the use of
mouthguards (31). In another study conducted in Bra-
zil, children from health-promoting schools had a lower
frequency of dental injuries than those from other
schools, highlighting the importance of a commitment
to health and safety at school to prevent injuries (32).
It is important to note that public health policies
should be developed with the goal of establishing pre-
vention strategies, in an effort to reduce the prevalence
of trauma and damage caused by traumatic events.

The prevalence of traumatic injuries was relatively
high in this population. Although most of the trauma-
tized teeth did not require treatment, dental care was
neglected, as most of the children were not taken to a
dentist for evaluation. Also, there was a considerable
demand for treatment, most of them of low complexity.
Special attention should be given to children whose
mothers have completed fewer years of education, as
the mother’s level of education was an important pre-
dictor of evaluation by a dentist after injury.
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