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Traumatic dental injuries (TDI) can be considered an
important public health problem of oral origin

(Marcenes et al, 1999). There is a relatively high preva-
lence among adolescents, varying between 6% and
34% (Bastone et al, 2000). TDI have a well-known ae-
tiology (Marcenes et al, 2000) and this therefore offers
opportunity for prevention and treatment (Otuyemi,
1994; Hamdan and Rock, 1995).

TDI can have an unfavourable social and psycho-
logical impact on the quality of life of children and ado-
lescents when they do not receive adequate treatment
(Cortes et al, 2002). This results from the fact that it
mainly affects the anterior teeth (Marcenes et al,
2000), causing physical and psychological discomfort,
pain, loss of function in chewing and phonation, de-
creased self-esteem and embarrassment when smil-
ing, therefore having a direct impact on the social life
of affected individuals.

The international literature contains various epi-
demiological studies referring to the prevalence of TDI.
Prevalence is an epidemiological concept that repre-
sents the ratio between affected people (by TDI, for in-
stance) and the total of the population under investi-
gation. Both exposition and outcome are observed at
the same time. In Brazil, studies referring to TDI began
in the year 1990, describing the prevalence in the de-
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Alle Rechte vorbehaltenciduous dentition (Bijella et al, 1990). However, the
first population data related to the permanent denti-
tion are from 2000 (Marcenes et al, 2000).

On the other hand, very few studies of incidence of
TDI have been reported. Incidence is another epi-
demiological concept; however, this means the ratio
between new cases (of TDI, for instance) and the pop-
ulation under investigation over a period of time. Inci-
dence can only be measured in longitudinal studies.
Only five international studies have been published
(Stockwell, 1988; Glendor et al, 1996; Borssén and
Holm, 1997; Hamilton et al, 1997; Skaare and Jacob-
sen, 2003). Stockwell (1988) carried out a study with
children through the Australian school dental service,
over the course of one year, reporting an incidence of
TDI of 1.66%. Glendor et al (1996) based their study
on records obtained from public health institutions
from a town in Sweden, also covering one year. They
noted an incidence of 13 individuals per 1000 indi-
viduals per year. Hamilton et al (1997) studied the in-
cidence of TDI over a period of 15 months, in a popu-
lation in the UK, and found an incidence of 4.2%, mak-
ing it one of the few studies of incidence with this type
of sample. Borssén and Holm (1997) also investigat-
ed the incidence in a Swedish town, through the
records of the oral public health service, over a period
of 14 years, finding an incidence of 28 children per
1000 children per year. Skaare and Jacobsen (2003)
studied the incidence in Norway through examinations
of children and adolescents in the oral public health
service, over a period of one year, reporting an inci-
dence of TDI of 1.8%. 

In Brazil only two studies have reported the inci-
dence of TDI. However, one of these was associated
with facial trauma and was based on treatment ser-
vices, reporting that 15.3% of the patients with facial
trauma presented an association with TDI (Da Silva et
al, 2004). The second study, based on a population,
found an incidence of TDI for one group of cases (ado-
lescents with previous TDI) of 11.9% and for a control
group (adolescents without previous TDI) of 2.7%, dur-
ing a period of two years (Ramos-Jorge et al, 2004).

The objectives of this study were to estimate the in-
cidence of TDI and to investigate determining risk fac-
tors in adolescents in the city of Luzerna, Brazil, over
a period of three years. 

MATERIALS AND METHODS

A longitudinal study was carried out with adolescents
born in the years 1988 and 1989 enrolled at schools
of Luzerna in 2001, when the first clinical examination

was performed to diagnose TDI in the permanent 
dentition. A second examination was carried out in
2004. 

The following parameters were used to calculate
the sample: the ratio between non-exposed and ex-
posed to increased overjet of 0.3; a relative risk (RR)
of 3.0; an estimated incidence in those not exposed of
10%; and a test power of 80% to demonstrate a sig-
nificant difference between the groups at a signifi-
cance level of 5%. The total sample consisted of 176
individuals; however, it was decided to invite all the
246 students enrolled in 2001 to compensate for
eventual dropouts. 

Letters were sent to the city’s education and health
authorities containing information regarding the im-
portance of carrying out the study, its objectives and
requesting authorisation to perform the study. Letters
were also sent to the parents or guardians of the chil-
dren explaining the objective and the characteristics
and including a term of authorisation requiring their
consent for the participation of their son or daughter
in the study. The research project was submitted to
and approved by the Committee for Ethics in Research
with Human Beings of the Universidade de Passo Fun-
do, Brazil.

The criteria used for both 2001 and 2004 clinical ex-
amination of the adolescents were the same as those
in the UK National Survey (O’Brien, 1994). Only the per-
manent maxillary and mandibular incisor teeth were
evaluated. Also evaluated were the type of lip coverage
and the size of the incisal overjet. The size of the incisal
overjet was measured by the use of a ballpoint type
graduated probe. For this measurement, the probe was
positioned at the incisal border of the most prominent
maxillary incisor up to the vestibular face of the corre-
sponding mandibular incisor, with the size of the over-
jet being noted in millimeters. The cut-off point for the
overjet was taken as 3 mm, based on the systematic re-
view by Nguyen et al (1999). Lip coverage was record-
ed by asking the adolescent to read a document. The
examiner held a document in front of the adolescent,
and the latter, remaining seated in their position, read
the document to his or herself. When the upper and
lower lips touched completely, the lip coverage was con-
sidered adequate, and when the upper and lower lips
did not meet completely, the lip coverage was recorded
as inadequate. The clinical examinations were carried
out at the schools with the adolescents seated in a
chair, facing a window and under natural light. The ex-
aminer used disposable gloves and masks. All biose-
curity procedures were rigorously followed. 

Ten per cent of sample subjects were examined
twice both in 2001 and in 2004 in order to calculate
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diagnostic reliability, which was performed using Kap-
pa test in a tooth-by-tooth basis as previously de-
scribed (Peres et al, 2001).

Those adolescents who were enrolled and exam-
ined in 2001 in the schools of Luzerna were located in
2004. Among the adolescents who had changed
schools, tracing occurred by means of the student’s
documentation, obtained from the schools. For those
adolescents who had given up their studies, the loca-
tion was obtained through contact with people related
to them, such as friends, neighbours, relatives and
teachers.

After locating the adolescents, new letters were
sent to the parents or guardians, explaining the ob-
jective, the characteristics, and the importance of the
study, and containing a term of authorisation requiring
their consent for the participation of their son or
daughter in the second examination.

For the adolescents who no longer studied at the
schools of the city but who had been located in
schools of other municipalities, the clinical examina-
tion took place at the individual’s present school, ac-
cording to prior arrangements with the governing bod-
ies of these schools. For the adolescents who had giv-
en up their studies, the clinical examination was car-
ried out at their place of residence, also after prior no-
tice being given. In these cases, the examination
methodology was the same as that used in the schools
in Luzerna.

In both the examinations, an examiner, a scribe and
a monitor comprised the study team. This team un-
derwent a process of prior calibration, following a
methodology described previously (Peres et al, 2001).
Following the 2001 and 2004 calibration exercises,
two different pilot studies were carried out with stu-
dents from a neighbouring municipality in the same
age range. The results of both showed that the pro-
posed methodology was viable, with no need for mod-
ifications.

After carrying out the examinations, the data ob-
tained were entered in the programme EpiInfo 6.04
and analysed by descriptive statistics. The dependent
variable was considered to be the occurrence of TDI
and variables of exposure were gender, increased in-
cisal overjet and inadequate lip coverage. In order to
calculate the accumulated incidence and the RR of ex-
posure of interest, some methodological adjustments
were necessary. Of the total of adolescents located
and examined, those who already presented some TDI
in the examination of 2001 were excluded. A second
exclusion process was based on detected differences
in the 2001 and 2004 measuring process of variables
of exposure. These differences could hypothetically be

due to problems of measurement in the collection of
information at the two time points of the examination,
or alternatively, resulting from treatment, a variable
that was not collected.

RESULTS

Intra-examiner reliability was assessed using Kappa
coefficient, with values of 0.7 in 2001 and 0.9 in
2004.

In 2001, 233 students born in 1988 and 1989 were
examined. Of this total, 196 adolescents were located
and examined again in 2004, representing a response
rate of 84.9%. The main factor that contributed to the
lack of response was the difficulty in locating the ado-
lescent through the means available. Of the total of
196 adolescents, 37 (8.9%) were excluded, resulting
in a final sample of 159 adolescents. 

The accumulated incidence of TDI during the 3-year
period of the study was 13.2% (CI 95% 7.9–18.5). As
regards the gender of the subjects, the accumulated
incidence was found to be 15.1% (CI 95% 7.6–22.6)
among boys and 11.0% (CI 95% 3.9–18.1) among girls
(p = 0.440). Male individuals had an RR of 1.38 (CI
95% 0.60–3.14) of presenting TDI (Table 1). In relation
to the increased incisal overjet exposure, it was found
that the incidence among exposed individuals was
21.2% (CI 95% 7.3–35.1) while that among non-ex-
posed was 11.1% (CI 95% 5.7–16.8) (p = 0.122). The
individuals exposed to increased overjet presented an
RR of 1.91 (CI 95% 0.84–4.34) (Table 1). In relation to
lip coverage, the incidence among those exposed to in-
adequate lip coverage was found to be 12.5% (CI 95%
2.3–22.7) while among non-exposed it was 13.4% (CI
95% 7.4–19.5) (p = 0.879). The RR among the ex-
posed individuals was 0.93 (CI 95% 0.36–2.38) (Table
1). 

Of the total of new cases, 85.7% of the individuals
had only one affected tooth and 14.3% had two teeth
affected by TDI. In relation to the type of affected tooth,
a greater incidence was noted in the upper right cen-
tral incisor tooth (Table 2).

DISCUSSION

The majority of studies on TDI in children and adoles-
cents are concerned with prevalence and are retro-
spective. However, studies of incidence can produce
more information than those of prevalence (Stockwell,
1988). Few international studies have reported on the
incidence of TDI. Among those, the majority report the
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incidence through studies based in school services,
emergency services or patients’ records. This can lead
to differences in the results found among the diverse
studies, due to the analysis of a specific population. In
Brazil only two studies have described the incidence of
TDI, with only one being population-based (Ramos-
Jorge et al, 2004).

The annual average incidence of TDI in this study
was 4.4%, while the accumulated incidence over 
a period of 3 years was 13.2%. The incidence found in
this study is high compared with other studies (Stock-
well, 1988; Glendor et al, 1996; Borssén and Holm,
1997; Skaare and Jacobsen, 2003). Hamilton et al
(1997) observed an incidence of dental trauma of
4.2%, during a period of 15 months, which constitutes
a result close to that found in the present study. The
incidence of TDI in Luzerna is lower than that reported
by Ramos-Jorge et al (2004) in a group of school stu-
dents with previous TDI (11.9%). The authors showed
that adolescents with previous TDI had a 4.9-times
greater chance of presenting with new episodes when
compared with individuals without previous TDI.

The greater incidence among males found in this
study is similar to the majority of previous studies,
both those of prevalence (Cortes et al, 2001;
Marcenes et al, 2001; Hamdan and Rajab, 2003) and
those of incidence (Stockwell, 1988; Glendor et al,
1996; Borssén and Holm, 1997; Hamilton et al, 1997;
Skaare and Jacobsen, 2003; Da Silva et al, 2004).
Even so, the difference in the incidence between gen-
ders was not statistically significant. Some studies of
prevalence also have not shown significant differences
(Marcenes et al, 1999; Traebert et al, 2003; Soriano
et al, 2004). This may reflect the suggestion that the
differences in behaviour between boys and girls are
decreasing, mainly with regard to the practice of sport-
ing activities and play, in which girls are participating
in stronger and rougher activities and playing with toys
and equipment with a greater potential for risk, which
were previously restricted to boys.

The present study also identified a tendency among
individuals exposed to incisal overjet to suffer TDI.
Most of the studies of prevalence have reported that
individuals with increased overjet are more likely to
suffer TDI (Hamdan and Rajab, 2003; Soriano et al,
2004; Marcenes and Murray, 2000; Traebert et al,
2004). However, the incidence between those ex-
posed and not exposed to an increased overjet in the
present study was not statistically significant, as also
reported in some the studies of prevalence (Marcenes
et al, 2000; Marcenes et al, 2001). One of the few
studies of incidence that refers to incisal overjet
(Ramos-Jorge et al, 2004) states that this was not the
principal risk factor for the occurrence of new cases of
TDI, but rather it was the presence of previous TDI. 

In the present study, inadequate lip coverage was
not found to be a risk factor for TDI. Many other previ-
ous studies also failed to establish a relationship be-
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Table 1  Incidence of TDI by gender, increased incisal overjet and lip coverage. Luzerna,
Brazil, 2001–2004 

Variables n Accumulated Incidence RR (CI 95%) p
n (%)

Gender 0.440
Female 73 8 (11.0) 1
Male 86 13 (15.1) 1.38 (0.61–3.14) 

Overjet 0.122
Up to 3 mm 126 14 (11.1) 1
More than 3 mm 33 7 (21.2) 1.91 (0.84–4.34) 

Lip coverage 0.879
Adequate 119 16 (13.4) 1
Inadequate 40 5 (12.5) 0.93 (0.36–2.38) 

Table 2  Incidence of TDI by tooth type. Luzerna,
Brazil, 2001–2004 (n = 159)

Tooth n % 

11 12 7.5
21 8 5.0 
12 2 1.5
41 1 0.6
32 1 0.6 

Teeth 22, 31 and 42 did not suffer trauma
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2001; Traebert et al, 2004). Once again, the only study
of incidence that reports on lip coverage is that by
Ramos-Jorge et al (2004), which states that this was
not the main risk factor for the occurrence of new cas-
es. In Luzerna, unexpectedly, the risk of TDI occurring
among those exposed to inadequate lip coverage was
lower than among those not exposed. 

This unexpected finding, together with the non-sig-
nificant differences in incidence between gender and
individuals exposed to increased overjet, may be relat-
ed to the limitations of this study. One of the main lim-
itations concerns the low number of individuals
analysed. This was due to dropouts during the process
of locating the adolescents and the need to exclude in-
dividuals who were located and examined, but who
could not be included in the analysis. This exclusion
was necessary in order to avoid bias related to the
study design, in which the collection of information re-
ferring to eventual treatments for increased incisal
overjet and inadequate lip coverage, during the interval
of the examinations was not performed. Thus, it was im-
possible to consider the time of contribution of the ex-
posures to the occurrence of the studied outcome.

Regarding the number of teeth affected by TDI per
individual, this study found a greater incidence involv-
ing only one traumatised tooth (11.3%). This result is
in agreement with Stockwell (1988) who reported a
greater proportion of children with only one trauma-
tised tooth. Glendor et al (1996) also reported a high-
er percentage of individuals with injuries in only one
tooth.

In relation to the type of tooth affected, a greater in-
cidence was found in the right maxillary central in-
cisor, in agreement with a study by Stockwell (1988)
who reported a higher proportion of injury to the max-
illary central incisors (71.9% of the cases). Glendor et
al (1996) also noted the central incisors as the teeth
most affected by TDI (73%), although they did not spec-
ify to which dental arch they belonged. Borssén and
Holm (1997) reported the maxillary central incisors as
the teeth most affected by injuries, representing 67%
of cases.

As alternatives for the reduction of cases of TDI,
public health workers and policy makers should in-
clude incentives towards the use of oral protectors dur-
ing the practice of sporting activities, especially those
that involve physical contact among the participants.
In addition, the use of safety equipment in leisure ac-
tivities that involves the use of bicycles, skateboards
and skates and the creation of safe environments both
for the practice of sports and for other leisure activities
is fundamental. Another strategy in the prevention of

TDI could be incentives to schools to include in their
curriculum the development of health promotion pro-
grammes for students. 

Also, the possibility of social assistance for adoles-
cents mainly in developing countries is important in or-
der to reduce the levels of physical violence, both in the
home and elsewhere.

Finally, as studies have used different classifica-
tions and methodologies to define TDI, variation in the
results is likely to occur. For this reason, a standard-
ised classification would be useful since it would make
the studies easier to perform and enable the compar-
ative analysis among these studies.

It can be concluded that the incidence of TDI in
Luzerna over a period of 3 years, was 13.2%. For boys,
having increased incisal overjet and inadequate lip
coverage were not considered as risks factors. New,
well-conducted cohort studies should be carried out in
order to confirm these results. 
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