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Abstract — To describe the distribution of dental trauma in
Brazilian schoolchildren and its association with demographic,
environmental and clinical factors. A random sample of 73 243
schoolchildren's oral examination records from private and public
units, selected from 131 cities within the state of Sao Paulo, Brazil,
was analysed. Trauma was assessed based on international
methodological standards prescribed by the World Health
Organization for Oral Health Surveys (1997). Proportions obtained
were compared between urban and rural schools, as well as
between private and public units. Oral health status indices were
estimated based on the decayed, missing and filled teeth
(DMFT) index - the average number of decayed, missing and filled
teeth; the proportion of caries-free 5-year-old schoolchildren and
anterior maxillary overjet among 12-year-old schoolchildren. The
prevalence of dental trauma in anterior dentition was of 2.4, enrolling
average 1.2 teeth per child. A rate of 2.4 impaired anterior teeth
per thousand was obtained, upper central incisors being those that
were most affected - 7.7 in every 10. Among 8- to 11-year-old children,
the rates grew regularly. The proportion of dental trauma was
significantly higher in boys than in girls (P < 0.01), and gender
prevalence ratio was of 1.58 for boys. The results showed positive
associations between dental trauma and caries-free 5-year-old
schoolchildren (P= 0.003), anterior maxillary overjet >3 mm
{P < 0.001), and private school as a socio-economic proxy
indicator (P= 0.048).
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Dental trauma is an injury associated to external fac-
tors, such as violence, accident and fall among others,
the extension, intensity and gravity of which may
reach both the dental element and its supporting
structure (1).

In the past few years, a number of authors have
attempted to investigate the problem of dental trauma
at population levels. Epidemiological information
has been limited to the knowledge of the problem's
magnitude, obtained through studies of prevalence
and incidence, and also to the search for evidences
concerning its aetiology (2-5).

In Brazil, some studies based on populations of
delimited regions have been published containing
information and epidemiological data on dental

trauma rates. Prevalence rates of 8% at age 9,13.6%
at age 12, and 16.1 % at age 14 were found in the city
of Belo Horizonte (6). In Brasilia, another city located
in the central part ofthe country, the rates were 10%
for children under 2 years, 12% between ages 3 and
4, and 20% at age 5 (7). A household survey in Bauru,
Sao Paulo State, found a prevalence of dental trauma
of 30.2% in primary dentition (3).

Advances in research, along with the greater success
of prevention, have contributed to the decline of cavity
incidences in several countries world wide (8,9). Stu-
dies show this tendency in Brazil as well (10,11). As a
result of this decrease in cavity incidence, and of the
increase in violence and child/teenager participation
in contact sports, dental trauma in the state of Sao
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Paulo will, in future, tend to grow in importance,
which may be accompanied by significant economic
consequences (1,10).

The purpose of this study is to describe the fre-
quency of dental trauma among schoolchildren
between 5 and 12 years old from private and public
schools ofthe state of Sao Paulo, Brazil, according to
characteristics, such as gender, age, occlusal disorders,
type of school and caries attack.

Methods

Between August and December 1998, official agencies
of the Brazilian health authority completed an epide-
miological survey (12) of oral health in the state of Sao
Paulo, Brazil, following international standards estab-
lishedby theWorld Health Organization (13).The exam-
ination of 87918 schoolchildren, youngsters, adults
and senior citizens evaluated dental caries, treatment
needs, prosthesis, periodontal diseases, fluorosis and
occlusion disorders. The multistage sampling design
was planned to be representative ofthe whole state and
of each of the participating cities, and to allow the
estimation of the decayed, missing and filled teeth
(DMFT) index of 5- to 12-year-old schoolchildren.

As sponsoring institutions made the survey data
available for public consultation, we evaluated
73243 oral examination records of 5—12-year-old
schoolchildren. The data were collected from 131 cities
from the state of Sao Paulo, Brazil. In each city, at least
20 schools (private + public) were randomly selected,
not including those with 20 or less units.

In this method, a crown is considered as frac-
tured when a part of its surface is missing as a result of
trauma and there is no evidence of caries. Permanent
teethmissingforanyotherreasonthancaries-including
orthodontic and trauma causes - were also registered.
Filled teeth with history of traumatic injuries were not
recorded. Proportions obtained were compared
between urban and rural schools, as well as between
private and public units. We estimated the following
indices of oral health status: (i) the DMFT, correspond-
ing to the average number of decayed, missing and
filled teeth; (ii) the proportion of schoolchildren who
were caries-free at age 5; and (iii) anterior maxillary
overjet among 12-year-old schoolchildren.

Data analysis — carried out using SPSS software (14)
- included frequency distribution and cross-tabu-
lation. Chi-squared tests were used to investigate the
association between dental trauma, and demo-
graphic, environmental and clinical variables at a
significance level of P < 0.05.

Results

Prevalence was 2.66% in the entire dentition. A total
of 1947 cases of dental trauma were observed in a

Table 1. Dental trauma to anterior dentition by number of affected teeth per
child (state of Sao Paulo, 1998)

Affected teeth per chiid

1
2
3
4
5

Total

n

1414
313
25

8
1

1761

%

80.3
17.8
1.4
0.4
0.1

100.0

Sources SES-SP/FSP-USP

universe of 73 243 records pertaining to Brazilian
schoolchildren from 5 to 12 years of age. Trauma to
anterior teeth prevailed in relation to trauma to pos-
terior teeth (1794/224), whereas coronal fractures over-
came missing teeth because of injury (1671/276). The
number of cases increased along with age.

In view of these results, our analysis concentrated
upon anterior dentition. Prevalence of dental trauma
was ofthe order of 2.4%, with an average of 1.2 tooth
per child. Among subjects affected by trauma, 19.7%
had more than one tooth involved (Table 1). A total
of 878 916 gaps in anterior dentition were observed
in the sample, ofwhich 2152 (0.24%) were affected
by trauma - a rate of 2.4 per thousand anterior teeth.
The upper central incisor was the tooth most affected
- 7.7 per 10.

A higher rate of trauma cases was observed among
children between 8 and 11 years. Prevalence increased
along with age (Fig. 1). A number offactors were asso-
ciated to dental trauma. The proportion of dental
trauma was significantly higher in boys than in girls
{P < 0.01), gender prevalence ratio being 1.58 for boys
(Table 2). The results showed positive associations
between dental trauma and caries-free 5-year-old
schoolchildren {P = 0.003), anterior maxillary overjet
>3 mm {P < 0.001) and private school as a socio-eco-
nomic proxy indicator [P = 0.048).

Discussion

Epidemiological measures are affected by both ran-
dom and systematic sources of error. Research based
on large samples present, in general, relatively high
levels of precision, which can protect the study from
random error. Concerns in these cases may include
sample selection process and measuring instrument
usage. As this study was based upon a large and ran-
domly drawn sample, the central issue rested upon
the proper usage of measuring instruments.

The comparison of results of different studies con-
cerning dental trauma is not an easy task. Depending
on the observation tool employed, data obtained
may not be exact and some aspects of the injury
may not be recorded. Research restricted to specific
population groups, or based on dental trauma
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Fig. J. Percentage distribution of dental
trauma in Brazilian schoolchildren by
age (state of Sao Paulo, 1998).

Table 2. Frequency distribution of dental trauma to the anterior teeth of
schoolchildren by gender, type of schooi and anterior maxiilary overjet (state
of Sao Paulo, 1998)

Variables

Gender
Boys
Giris

School type
Rural
Urban
Private
Public

Inhabitants
<10000
10001-50000
>50000

dmft at 5 years oid
Caries-free
Not free

Max. overjet at age 12
> 3 m m
< 3 m m

Dental trauma

Yes(n;%)

1055(3.01)
706(1.90)

176 (2.70)
1585(2.38)

117(2.88)
1636(2.38)

459(2.52)
640 (2.49)
666(2.26)

68(2.63)
64 (1.60)

206 (4.25)
97 (2.44)

No(n;%)

35099(96.99)
36383(98.10)

6339 (9730)
65143 (97.62)
3952 (9712)

67030 (9762)

17666 (97.48)
25055 (9751)
28761 (9774)

2515(97.37)
3930 (98.41)

4641 (95.75)
3879 (9756)

P-value for
Chi-squared test

<0.001

0.104

0.048

0.082*

0.003

<0.001

*<10 000 compared to >50 000 inhabitants.

patients, rarely supplies data representative of the
population as a whole. Considering the little demand
for the treatment of dental trauma because ofthe rea-
son that crown fracture is generally a mild injury,
the number of children treated for this kind of problem
is small. Therefore, from the population point of view,
data collected from such services are generally of
limited epidemiological value (1,10,15).

The analysis of epidemiological studies shows that
prevalence varies significantly, which may be a result
ofthe variability of criteria according to which dental
trauma is measured. The variation perceived has been
associated to a series offactors: trauma classifications
employed, type of dentition, geographical and life-
style differences in the studied populations and the

access to health services for evaluation and treatment
purposes, all of which, by themselves or combined,
make data comparison a difficult task (1, 2,10).

The prevalence of dental trauma in anterior denti-
tion among 5-12-year-old Sao Paulo State schoolchil-
dren was 2.40%. Criteria applied were code '5' and
'T', both of which are part of the WHO orientation
for Oral Health Surveys (13). According to such orien-
tations, when a fractured tooth contained a carious
lesion as well, it was classified as decayed. A tooth with
trauma, which, at the moment of the exam, had
already been treated, was reported as filled. These
two sources of error lead us to consider that values
obtained are probably an underestimate, and that,
for this reason, it is likely for prevalence rates to
be higher. Another methodological precaution
employed in this study was to base data only on ante-
rior dentition, once posterior dentition could lead to
false-positive cases. Code '5' is used when the dental
element is absent not only for trauma reasons, but also
for congenity, periodontic reasons and mainly ortho-
dontic ones, which could directly infiuence our data.

Andreasen & Andreasen (15) also pointed out that
the prevalence of dental trauma is higher than
that normally reported in epidemiological surveys
because cross-sectional studies tend to underestimate
its occurrence. When simplified classifications are
used, such as those by WHO or Ellis (16), only trauma
in the internal structure ofthe mouth is described, dis-
regarding alveolar socket injuries or maxillary and
mandibular fractures.

In the study carried out in Brasilia, 1853 children
aged 1-5 years were analysed. Data were collected
in public schools, and examiners employed their
own classification (7). In Belo Horizonte, the authors
evaluated 3702 boys and girls aged 9-14 years from
public and private schools. Criteria employed were
those from the Children's Dental Health Survey in
the UK (6). In the study conducted in Bauru, data
were collected by means ofa household survey. Cases
were identified through questionnaires and sent to

136



Dental trauma in schoolchildren

the Bauru Dental School's Paedodontic Clinic for
clinical and radiographic examination (3). An analy-
sis of these three Brazilian studies suggests that the
extreme complexity of such comparisons is because
ofthe differences in research tools, which emphasizes
the fore-mentioned difficulties.

Concerning the most affected dental groups, the
central maxillary incisors were the teeth most fre-
quently injured, the results ofwhich were consistent
with those ofa number of previous studies (2,17,18).

An average of 1.22 injured teeth per subject was
observed. In most studies, trauma occurred more fre-
quently in a single tooth than in several teeth (17,19,
20). According to Bastone et al. (2), in a revision of
the literature, the number of injured teeth per student
varied between 1.1 and 2.0.

Analysing dental trauma cases as to subject age, we
verified that, between ages 5 and 12, the distribution
of cases increased along with age. This was also
demonstrated in a number of national and interna-
tional studies (6,21,22). This does not mean, however,
that older children are more susceptible to dental
trauma, as the quantification ofthe latter is performed
cumulatively.

Boys were 1.58 times more likely to present dental
trauma. A significant difference was observed, show-
ing a positive association between male gender and
dental trauma. From an epidemiological point ofview,
most authors suggest an association between male
gender and dental trauma, attributing this difference
to their more intense participation in contact sports,
car accidents and fights (17,18,23). An exception to this
epidemiological consensus was suggested in studies
by Zadik (24) and Garcia-Godoy (4) who did not find
significant gender-based differences.

In this study, a higher prevalence was found among
children from private schools {P = 0.048), where bet-
ter socio-economic conditions are expected when
compared to public schools. Most epidemiological
dental trauma studies in the literature were based on
public school students. For this reason, little suitable
information, concerning the relationship between
dental trauma and school type, is available. There
have been a few studies that address the relationship
between dental trauma and socio-economic condi-
tions, and results are conflicting. Hamilton et al. (5)
observed that children of lower socio-economic level
were more prone to present traumatic irijuries if com-
pared to the children of higher socio-economic level.
In Belo Horizonte, Cortes et al. (6) observed a higher
prevalence of dental trauma among the children
included in the highest socio-economic level.
Marcenes & Murray (25), in a study held in UK,
showed that the prevalence of dental trauma was
higher in Newham (23.7%), the poorest socio-eco-
nomic area of London than in other areas of the
UK. Further studies comparing dental trauma and

socio-economic status are necessary in order to estab-
lish a more conclusive association.

The results showed that in the primary dentition of
5-year-old students, there was a higher proportion of
injuries among caries-free children (2.60%) than
among children with one or more decayed teeth
(1.60%). These results corroborate the ideas of some
authors, who suggest that, with the decline of dental
caries, dental trauma may receive greater emphasis
as an important oral health problem (1,10,21).

The results of this study showed a significant posi-
tive association in 12-year-old children with maxillary
overjet >3 mm. Data regarding occlusal disorders were
collected in 8823 12-year-old students, ofwhich 52%
presented maxillary overjet >3 mm. A number of stu-
dies suggest that maxillary overjet is a factor associated
to dental trauma (21, 22, 26). In a country as large
and as diverse as Brazil, the number of epidemiologi-
cal studies concerning dental trauma is insufficient
for it to be regarded as a country-wide public health
problem.

In the state of Sao Paulo, the occurrence was ofthe
order of 2.40%. Based on the characteristics ofthe
records analysed, it was not possible to estimate irijury
severity distribution. The prevalence of dental trauma
in the state of Sao Paulo is probably higher than the
observed occurrence of 2.40% and the records do
not allow the classification of severity levels. Dental
trauma tends to constitute a public health problem
in areas with a reliable decline of dental caries (11)
where the proportion of severe cases may be socially
significant.

Dental trauma cases have increased over the last
decade (1,10) because ofrising violence and greater chil-
dren and teenager participation in sports activities. In
some countries where the incidence of dental caries is
declining, dental trauma has become a major oral
health issue among children and teenagers, and pre-
vention methods are being investigated in an attempt
to control the incidence ofthis type of injury (27,28).

References

1. AndreasenJO, Andreasen FM. Dental traumatology: quo
vadis. Endod DentTraumatol 1990;6:78-80.

2. Bastone EB, FreerTJ, McNamaraJR. Epidemiology of den-
tal trauma. A review of the literature. Aust DentJ 2000;
45(l):2-9.

3. Bijella MF, Yared FN, Bijella VT, Lopes ES. Occurrence of
primary incisor traumatism in Brazilian children: a house-
by-house survey J Dent Child 1990;57:424-7.

4. Garcia-Godoy FM. Prevalence and distribution of trau-
matic injuries to the permanent teeth of Dominican chil-
dren from private schools. Community Dent Oral
Epidemiol 1984;12:136-9.

5. Hamilton FA, Hill FJ, Holloway PJ. An investigation of
dento-alveolar trauma and its treatment in an adolescent
population. Part I. The prevalence and incidence of injuries
and the extent and adequacy of treatment received. Br Dent
J1997;182(3):91-5.

137



Grimm et al.

6. Cortes MI, Marcenes W, Sheiham A. Prevalence and corre-
lates of traumatic injuries to the permanent teeth of school-
children aged 9-14 years in Belo Horizonte, Brazil. Dent
Traumatol 2001;17(l):22-6.

7. Mestrinho HD, Bezerra ACB, CarvalhoJC. Traumatic den-
tal injuries in Brazilian pre-school children. Braz DentJ
1998;9(2):101-4.

8. Bratthall D, Petersson HG, Sundberg H. Reasons for the
caries decline: what do the experts believe? EurJ Oral Sci
1996;104:416-22.

9. Bratthall D. Caries, views and perspectives. ScandJ Dent
Res 1992;100(l):47-51.

10. Marcenes W, Bonecker MJS. Social and epidemiological as-
pects of oral diseases. In: Buischi YAP, editor. Oral health
promotion at dental office. Sao Paulo: Artes Medicas;
2000. p. 75-98.

11. Narvai PC, Castellanos RA, Frazao P. Dental caries preva-
lence in permanent teeth of school children in Brazil, 1970-
1996. Rev Saude Publica 2000;34:196-200.

12. Universidade de Sao Paulo, Faculdade de Saude Publica. Oral
health survey: state of Sao Paulo, Brazil, 1998. Sao Paulo:
Nucleo de Estudos e Pesquisas de Sistemas de Saiide; 1999.

13. World Health Organization. Oral health surveys: basic
methods, 4th edn. Geneva: WHO; 1997.

14. Statistical Package for the Social Science (SPSS). Base 8.0
for Windows. User's guide. Chicago: SPSS, Inc.; 1998.

15. AndreasenJO, Andreasen FM. Text book and color atlas of
traumatic injuries to the teeth, 3rd edn. Copenhagen:
Munksgaard; 1994.

16. Ellis RG. The classification and treatment of injuries to the
teeth of children, 5th edn. Chicago: Year Book Medical
Publishers 1970;56:199.

17. Qaliskan MK, Tlirkun M. Clinical investigation of trau-
matic injuries of permanent incisors in Izmir, Tiirkiye.
Endod DentTraumatol 1995;11:210-3.

18. Kania MJ, Keeling SD, McGorray SP, Wheeler TT,
King GJ. Risk factors associated with incisor injury in
elementary school children. Angle Orthod 1996;66(6):
423-32.

19. OnettoJE, Flores MT, Garbarino ML. Dental trauma in
children and adolescents inValparaiso, Chile. Endod Dent
Traumatol 1994;10:223-7.

20. Oulis CJ, Berdouses ED. Dental injuries of permanent teeth
treated in private practice in Athens. Endod DentTrauma-
tol 1996;12:60-5.

21. MarcenesW, 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(3):117-23.

22. Marcenes W, Alessi ON, TraebertJ. Causes and prevalence
of traumatic injuries to the permanent incisors of school
children aged 12 years injaragua do Sul, Brazil. Int DentJ
2000;50(2):87-92.

23. Perez R, Berkowitz R, Mcllveen L, Forrester D. Dental
trauma in children: a survey. Endod Dent Traumatol
1991;7:212-3.

24. Zadik D. A survey of traumatized primary anterior teeth
in Jerusalem preschool children. Community Dent Oral
Epidemiol 1976;4(4):149-51.

25. Marcenes W, Murray S. Social deprivation and traumatic
dental injuries among 14-year-old schoolchildren in
Newham, London. DentTraumatol 2001;17(l):17-21.

26. Petti S, Tarsitani G. Traumatic injuries to anterior teeth in
Italian schoolchildren: prevalence and risk factors. Endod
DentTraumatol 1996;12 (6):294-7.

27. Nowjack-Raymer RE, Gift HC. Use of mouthguards and
headgear in organized sports by school-aged children. Pub-
lic Health Rep 1996;111:82-6.

28. Ranalli DN. Prevention of sports-related traumatic dental
injuries. Dent Clin North Am 2000;44:35-51, v-vi.

138






