
Incidence of dental trauma among
adolescents: a prospective cohort study

The increase in the levels of violence, the number of
traffic accidents, the growing participation of children
and adolescents in sporting activities, and the increase in
the availability and access to leisure equipment with risk
potentials have contributed towards transforming dental
trauma into a public health problem (1). Traumatic
dental injury (TDI) affects a large part of the younger
population and may have physical, psychological and
social impact (2–4). A study in Brazil points out that
children with untreated fractured teeth are more likely to
report more difficulties in ‘eating and enjoying food’,
‘cleaning teeth’, ‘smiling, laughing and showing teeth
without embarrassment’, ‘maintaining a normal emo-
tional state without becoming irritable’ and ‘enjoying
contact with people’ than children with no traumatic
injury (4).

Many studies have been carried out with the aim of
determining possible risk factors associated with dental
traumatism. Male gender (5–8), incisal overjet greater
than 5 mm (1, 7, 9, 10), the absence of lip coverage (7, 11,
12) and adverse socioeconomic characteristics (1, 12–17)
have been pointed out as important risk factors for the
occurrence of dental injuries.

In this context, it seems obvious that unless the
environmental circumstances of the child are drastically
changed, the risk of TDI will not change and recurrent

events are likely. However, the literature offers no
evidence regarding this aspect or the clinical implications
and preventative methods to be adopted once this
hypothesis has been confirmed.

The aims of the present study were to estimate the
incidence of dental traumatism among groups with and
without previous dental traumatism for a period of two
years and verify the hypothesis that individuals with
previous trauma are more prone to recurrent TDI events.

Methods

The study was carried out in the municipality of Biguaçu,
in the state of Santa Catarina in southern Brazil and
developed in three distinct phases (Fig. 1).

First, a cross-sectional dental trauma study was
developed in 2001 to estimate the prevalence and
aetiology of traumatism to the permanent dentition
of all 11, 12 and 13-year-old schoolchildren born
in Biguaçu, SC (18). A dental trauma prevalence of
10.7% (18) was found among the 2260 school children
examined. In the second step, a case–control study was
developed to identify associated risk factors (18).

In the third step, a cohort study was performed to
verify the occurrence of further TDI events during the
2-year period from 2001 to 2003. Participants from the
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Abstract – We estimated the incidence of traumatic dental injuries (TDI) in a
2-year follow-up of adolescents with and without previous dental trauma and
verified the hypothesis that individuals with previous trauma are more prone to
recurrent TDI events. The present study was developed in three phases. First, a
dental trauma cross-sectional study was carried out with 2260 schoolchildren
aged 11–13 years in Biguaçu, southern Brazil. In the second phase, a case–
control study was developed to identify risk factors associated with dental
trauma. The third step was a 2-year longitudinal observational study with the
participants of the second phase of the study. The exposed group of individuals
with previous dental traumatism (208) and a non-exposed group (208) of
participants who had no previous signs of dental trauma were followed up for
2 years. Descriptive, univariate, simple and conditional multiple logistic
regression analyses were performed. The greatest incidence of dental trauma was
identified among adolescents with previous dental trauma (11.9%–11.44/1000
incisors) when compared with those without previous dental trauma (2.7%–
2.45/1000 incisors) (P < 0.001). In the study period, adolescents with previous
dental trauma showed a 4.85 times greater odds ratio for presenting further
dental trauma when compared with adolescents without previous dental trauma
(P = 0,005) after adjusting for incisal overjet, lip coverage and mother’s
schooling. A notable difference was observed regarding the incidence of TDI
between the case and control groups. Individuals with previous dental trauma
had greater chances of developing develop further dental trauma in a 2-year
follow-up.



first and the second steps (18) formed the study group,
which was made up of an exposed group of individuals
with previous dental traumatism (208) and a non-
exposed group of participants who had no previous
signs of traumatism (208). Both groups were paired in
relation to gender and age. All students were tracked
through the Secretary of Education databank of the
State of Santa Catarina, thereby allowing individuals to
be located in current schools, as well as the registration
of moves from the municipality.

A single dentist (M.L.R.-J.) carried out the dental
examinations and interviews with the support of a scribe
and a monitor, visiting 28 schools between August and
October 2003.

The outcome was ‘further cases of dental traumatism’
(no = 0; yes = 1) in individuals. Criteria were adopted
from those on TDI used in the Children’s Dental Health
Survey of the UK (19). Dental examinations included
only upper and lower incisors and adjacent soft tissues.
Two strategies were adopted for registering the occur-
rence of further cases of traumatism in the same tooth: (i)
the participant was asked about the occurrence of further
episodes of dental traumatism in the preceding 2 years;
and (ii) the clinical chart of the examinations performed
in steps I and II was attached to the chart of the
examination performed in step III. Thus, the clinical
observation, together with the report of the participant,
supplied reliable information for the study. Furthermore,
the examiner recorded the type of damage sustained
from the traumatic injury, the extent of incisal overjet
and whether lip coverage was adequate (20). Mother’s
schooling was used as a socioeconomic indicator and was
collected through an interview.

All schools were visited twice. Children were exam-
ined and interviewed at school during class hours.

A pilot study was carried out prior to data collection.
Prior to the field work, the examiner, the scribe and the
monitor participated in a calibration exercise involving
40 children aged 13–15 years attending a public school in
a neighbouring city, as described elsewhere (21).

A strict cross-infection control was adopted. The
examiner used disposable gloves and packages with
plane mirrors, Community Periodontal Index (CPI)
probes and gauze pads were sterilized in sufficient
numbers for each day of work. Intra-examiner reliability
was checked through a duplicate examination of every
tenth child. Scores for agreement measures calculated on
a tooth-by-tooth basis were high (maximum and mini-
mum kappa values were 1.00 and 0.91 respectively).

Statistical analysis

The results were organized and entered into a databank
using the Statistical Package for Social Sciences (SPSS)
software, version 10.0. For the statistical analysis, we
initially carried out a description of the absolute and
relative frequencies of the variables studied. Thereafter,
associations were tested using univariate analysis
between independent variables and the outcome
(McNemar test). The inexistence of an association
between variables (significance value greater than 0.05)
was considered as the null hypothesis. To verify whether
individuals from the case group had a greater chance of
suffering further episodes of dental traumatism than
individuals in the control group, the variables under
study were included one at a time into a conditional
multiple logistic regression model (22). The final model
was adjusted for the effect of all the variables (overjet, lip
coverage and mother’s schooling), that is, the effect of
each exposure was determined for the likelihood of
individuals from the case group presenting a greater
chance of suffering further dental traumas. Adjusted
R2, the odds ratio (OR) value and 95% confidence
intervals were estimated for each variable in the logistic
model.

Ethical considerations

Before commencing the study, the research protocol was
submitted to and approved by the Ethics Committee of
the Federal University of Santa Catarina. A letter was
sent to the parents or guardians of the children explain-
ing the aim, characteristics and importance of the study,
and asking for their participation. Parents who agreed
that their children could participate signed a consent
form. The main researcher (M.L.R.-J.) assured parents
that participation was voluntary.

Results

A total of 306 schoolchildren from 28 schools in the
municipality of Biguaçu, SC, participated in the study.
The response rate was 73.5% (76.4% in the case group
and 70.7% in the control group). The main reasons for
dropout were: moving away from the city in the previous
2 years (18), non-authorization from the parents (39)
and absence from school during both dental examination
visits (49). It was verified, however, that the group of
‘absent’ participants presented the same characteristics
as the sample, that is, dropouts occurred at random.
There were no statistically significant differences with
regard to the following risk factors for dental traumatism

Cross-sectional study: 2260 
schoolchildren from 11 to 13 years of 
age

20
01

Case-control study: 416 participants 
208 cases and 208 controls  

20
03 Prospective cohort study: 306 

schoolchildren of 13 to 15 years of age  

Dropouts: 110  
26.5% of participants  

147 non-exposed 
analysed 

159 exposed 
analysed 

Fig. 1. Flowchart displaying study phases and number of
participants involved in each phase.
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between the absent individuals and those analysed in the
present study: presence of previous traumatism
(P = 0.370), overjet (0.412), lip coverage (0.159) and
mother’s schooling (0.066). The pairing of cases and
controls by gender and age is displayed in Table 1.

As displayed in Table 2, the occurrence of further
cases of traumatism was greater in the case group than in
the control group (P < 0.001). Twenty-three individuals
suffered further episodes of dental traumatism, affecting
a total of 34 teeth (11.44/1000 incisors in the case group
and 2.45/1000 incisors in the control group). Among the
adolescents with previous traumatism, 11.9% presented
further traumas, whereas only 2.7% of the adolescents in
the control group presented further episodes of dental
injuries. The remaining variables (overjet, lip coverage,
and mother’s schooling) were also statistically associated
with the occurrence of further cases of traumatism
(P < 0.001).

The results displayed in Table 3 show that the effect of
the potentially confounding variables on the variable of
interest was slight, with OR and P-values remaining

unaltered. Participants who had previously suffered
dental traumatism had a 4.85 times greater chance of
suffering further episodes of dental traumatism than
participants in the control group, after adjusting for
incisal overjet, lip coverage and mother’s schooling
(Table 3).

Discussion

The adopted study design confers upon it a unique and
totally original character. The participants were selected
from a cross-sectional survey carried out with all 2260
schoolchildren of the city of Biguaçu, Brazil, and allowed
the formation of two distinct groups (one with TDI and
another without TDI). Furthermore, the same individ-
uals were followed up for a 2-year period in order to
record the incidence of further cases of TDI. Thus, for
enabling the observation of diverse aetiological expo-
sures related to traumatism in the permanent dentition
and for having a population base, the present study
design proposal confers weight to the findings when
compared with most of the epidemiological studied
described in the literature, which have used cross-
sectional designs and data from patients treated in
clinics and hospitals.

The criteria for TDI adopted in the present study were
similar to those used in studies evaluating the prevalence
of TDI (5, 18, 19). TDI has well-defined diagnostic
criteria, which was an important characteristic of the
present study. Thus, measurement biases were avoided
with the high degree of reliability in determining
individuals for the case and control groups. The high
degree of diagnostic reliability, as measured by the kappa
statistic, contributed towards the internal validity of the
study.

Although the data collection had been thoroughly
planned, we verified a 26.5% dropout rate. Many
authors have reported that sample losses can trigger
distortions in the results if distributed in an unequal
fashion. In the present study, we observed that dropouts
occurred at random and produced no significant effect
on the results of the investigation. Dropouts presented
characteristics similar to those of the sample, with no
statistically significant differences regarding risk factors
for dental traumatism (overjet, lip coverage, mother’s
schooling and family structure). Thus, the final sample
can be interpreted as a representative sub-sample of the
original sample and the results obtained can be gener-
alized for the entire population.

Table 1. Frequency distribution of participants composing the
case and control groups

Exposed, n (%) Non-exposed, n (%)

Age

Born in 1990 51 (52.6) 46 (47.4)

Born in1989 60 (53.6) 52 (46.4)

Born in1988 48 (49.5) 49 (50.5)

Gender

Female 96 (49.0) 100 (51.0)

Male 63 (57.3) 47 (42.7)

Mother’s schooling

>4 years 86 (52.1) 79 (47.9)

£4 years 69 (51.9) 64 (48.1)

Overjet

<5 mm 124 (49.2) 128 (50.8)

‡5 mm 35 (64.8) 19 (35.2)

Lip coverage

Adequate 112 (51.4) 106 (48.6)

Inadequate 47 (53.4) 41 (46.6)

Table 2. Association between independent variables (of interest
and confounding) and further episodes of dental traumatism

New episodes of dental injuries

P *Yes, n (%) No, n (%)

Dental trauma

Non-exposed 4 (2.7) 143 (97.3) <0.001

Exposed 19 (11.9) 140 (88.1)

Overjet

<5 mm 18 (7.1) 178 (90.8) <0.001

‡5 mm 5 (4.5) 105 (95.5)

Lip coverage

Adequate 15 (6.9) 203 (93.1) <0.001

Inadequate 8 (9.1) 80 (90.9)

Mother’s schooling

>4 years 15 (9.1) 150 (90.9) <0.001

£4 years 8 (6.0) 125 (94.0)

*McNemar test.

Table 3. Multiple logistic regression analysis – verification of
the effect of each confounding variable on the risk of further
episodes of dental injuries among participants with dental
trauma (exposed)

OR (95% CI) P R
2

Model

4.85 (1.6–14.6) 0.005 0.199 Brute (exposed)

4.81 (1.6–14.6) 0.005 0.210 Adjusted for overjet

4.83 (1.6–14.6) 0.005 0.215 Adjusted for overjet + lip coverage

4.85 (1.6–14.7) 0.005 0.221 Adjusted for overjet + lip coverage +

mother’s schooling
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We confirmed the hypotheses that individuals having
suffered dental traumatism present greater chances of
suffering further episodes of trauma than those with no
prior traumatism. In the multiple logistic model, the
chances of individuals from the case group (those having
suffered prior dental traumatism) suffering further epi-
sodes of dental traumatism was 4.85 times greater than in
the control group. A survey of the literature provided no
evidence confirming this hypothesis or the clinical
implications and preventative measures to be adopted.
The causes of dental trauma are complex and are
influenced by different factors such as human biology,
behaviour, environment and healthcare organizations (5,
9). A risk profile would therefore be of value for planning
the prevention of further trauma episodes (23–26).
However, one might expect that if an individual has
suffered an episode of dental traumatism and continues
practising the same sports, living in the same environ-
ment, presenting the same oral (overjet, lip coverage) and
psychosocial characteristics (socioeconomic level, behav-
iour), the individual would present greater chances of
suffering a further episode of trauma than an individual
whose bio-psychosocial factors did not lead to dental
traumatism.

The results of the present study indicate that the
proportion rate of TDI in the case and control groups
(11.9% vs 2.7%) was not significant to the point of
being a public health problem. Nonetheless, the risk
difference is notable and reducing the risk, if possible,
would be useful from a preventive dentistry point of
view. In this context, it is important to point out that
the results of this study would not be helpful to a public
health agency or even private dentistry in identifying
adolescents who are at high risk of TDI if such
individuals have not suffered a previous occurrence of
TDI.

The risk profile could be a combination of systematic
information from both the patient and parents, as well
as standard trauma information in dental records. A
database consisting of systematically and continuously
compiled information on such risk profiles would
provide better knowledge on how to avoid further
cases of dental trauma. Once the profile of an individ-
ual having suffered TDI is characterized, the profes-
sional should consider a preventative, individualized
treatment plan in order to avoid further traumatic
dental injuries.

Conclusions

Individuals from the case group presented greater
chances of suffering further episodes of dental trauma-
tism than individuals from the control group. Profes-
sionals should be attentive and adopt strategies for
individuals with previous TDI in an effort to prevent
further cases of TDI.
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9. Zaragoza AA, Catalã M, Colmena ML, Valdemoro C. Dental
trauma in schoolchildren six to twelve years of age. ASDC J
Dent Child 1998;65:492–4.

10. Nguyen OV, Bezemer PD, Habets L, Prahl-Andersen B.
A systematic review of the relationship between overjet size
and traumatic dental injuries. Eur J Orthod 1999;21:503–15.

11. Marcenes W, al Beiruti N, Tayfour D, Issa S. Epidemiology of
traumatic injuries to the permanent incisors of 9–12-year-old
schoolchildren in Damascus, Syria. Endod Dent Traumatol
1999;15:117–23.

12. Harris MJ, Kotch JB. Unintentional infant injuries: socio-
demographic and psychosocial factors. Public Health Nurs
1994;11:90–7.

13. Hijar-Medina MC, Tapia-Yanes R, Lopez-Lopez MV, Lozano-
Ascencio R. Mother’s work and severity of accidental injuries in
children. Salud Publica Mex 1995;37:197–204.

14. Jamani KD, Fayyad MA. Prevalence of traumatized permanent
incisors in Jordanian children, according to age, sex and socio-
economic class. Odontostomatol Trop 1991;14:17–20.

15. Hamilton FA, Hill FJ, Holloway PJ. An investigation of
dento-alveolar trauma and its treatment in an adolescent
population. Part 1: the prevalence and incidence of injuries and
the extent and adequacy of treatment received. Br Dent J
1997;182:91–5.

16. Odoi R, Croucher R, Wong F, Marcenes W. The relationship
between problem behaviour and traumatic dental injury
amongst children aged 7–15 years old. Community Dent Oral
Epidemiol 2002;30:392–6.

17. Lalloo R, Sheiham A, Nazroo JY. Behavioural characteristics
and accidents: findings from the Health Survey for England.
Accid Anal Prev 2003;35:22–6.

18. Traebert J, Almeida IC, Garghetti C, Marcenes W.
Prevalence, treatment needs, and predisposing factors for
traumatic injuries to permanent dentition in 11–13-year-old
schoolchildren. Cad Saude Publica 2004;20:403–10 [In Portu-
guese].

19. O¢Brien M. Children¢s dental health in the United Kingdom
1993. London: Her Majesty¢s Stationery Office; 1994.

20. Forsberg CM, Tedestam G. Etiological and predisposing
factors related to traumatic injuries to permanent teeth. Swed
Dent J 1993;17:183–90.

21. Peres MA, Traebert J, Marcenes W. Calibration of examiners
for dental caries epidemiologic studies. Cad Saude Publica
2001;17:153–9.

162 Ramos-Jorge et al.

� 2008 The Authors. Journal compilation � 2008 Blackwell Munksgaard



22. Hosmer DW, Lemeshow S. Applied logistic regression. New
York: John Wiley & Sons; 1989.

23. Glendor U, Koucheki B, Halling A. Risk evaluation and type of
treatment of multiple dental trauma episodes to permanent
teeth. Endod Dent Traumatol 2000;16:205–10.

24. Stockwell AJ. Incidence of dental trauma in the Western
Australian School Dental Service. Community Dent Oral
Epidemiol 1988;16:294–8.

25. Ravn JJ. Dental injuries in Copenhagen schoolchildren, school
years 1967–1972. Community Dent Oral Epidemiol
1974;2:231–45.

26. Glendor U, Halling A, Andersson L, Eilert-Petterson E.
Incidence of traumatic tooth injuries in children and adoles-
cents in the county of Vastmanland, Sweden. Swed Dent
J 1996;20:15–28.

Incidence of dental trauma among Brazilian adolescents 163

� 2008 The Authors. Journal compilation � 2008 Blackwell Munksgaard




