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Dental trauma is a public health problem because of its 
high prevalence rates and treatment costs and for affecting 
mainly younger individuals. Aim: This cross-sectional study 
aimed to investigate the variables associated with dental 
trauma and its influence on oral health-related quality of 
life among 7th-grade students of public elementary schools. 
Methods: The data was collected with semi-structured and 
self-administered questionnaires and an intraoral clinical 
examination (n = 204). The variables collected regarded 
dental trauma, lip coverage, overjet, oral health-related 
quality of life (Child Perceptions Questionnaire - CPQ11-14 ISF: 
8), and sociodemographic profile. Association tests and the 
Mann-Whitney test were performed at a 5% significance level. 
Results: Dental trauma occurred in 12.3% of students, 94.6% 
had adequate lip coverage, and the mean overjet was 2.7 mm 
(±2.0). Sex was the only variable with a statistically significant 
association with dental trauma (p = 0.021). There was no 
statistically significant difference in the CPQ11-14 ISF: 8 score 
between students with and without dental trauma (p = 0.136). 
Conclusions: Dental trauma was significantly associated 
with sex and did not impact the oral health-related quality of 
life of the students.
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Introduction

Acute dental trauma is an injury that occurs unexpectedly in the oral cavity. It can 
affect the pulp, periodontal tissue, and associated structures. The pattern of this 
injury is determined by the direction of impact, causing different types of trauma, 
such as enamel and dentine fracture, crown-root fracture, root fracture, concussion 
and subluxation, extrusion, lateral dislocation, intrusion, avulsion, and fractures of the 
alveolar process1. Dental trauma occurs mainly in children and adolescents, affecting 
their lives and potentially their oral health-related quality of life2,3.

A recent meta-analysis determined an 18.1% global dental trauma (DT) prevalence 
in 12-year-old children4. In the general population, it is estimated that more than one 
billion people have had traumatic injuries, representing the fifth most common injury 
worldwide4. Thus, dental trauma has been considered a public health problem with a 
high prevalence and recurrence rate5. In Brazil, dental trauma prevalence at this age 
ranges from 11.9% to 24.0%, affecting the upper central incisor the most, especially 
with enamel fractures6-10.

The most frequent risk factors associated with traumatic injuries in the permanent 
dentition of the Brazilian population have been sex (male), severe overjet, inadequate 
lip coverage, and obesity11. Two recent Brazilian systematic reviews also showed a 
higher dental trauma prevalence in male children and adolescents10 and that lip cov-
erage and overjet were the main risk factors12. Furthermore, contact sports practice 
has also represented a significant variable associated with traumatic injuries in per-
manent dentition13,14.

The impact of dental trauma on oral health-related quality of life (OHRQoL) among 
individuals is still not well established. Studies suggest that this condition harms 
OHRQoL15,16, especially when untreated, causes pain, and limits functional, emo-
tional, and social aspects of children. However, other studies found that den-
tal trauma, such as enamel/dentine fractures and tooth discolorations, did not  
impact OHRQoL2,17.

Thus, this study investigated the variables associated with dental trauma and its 
influence on the oral health-related quality of life among 7th-grade students of pub-
lic elementary schools in a municipality in São Paulo, Brazil. The null hypothesis is 
that sociodemographic and guardian-related variables, access to dental services, 
or clinical conditions neither influence dental trauma nor harm oral health-related 
quality of life.

Material and Methods
This study followed the ethical recommendations of Resolution #466 of December 
12, 2012, by the Brazilian Health Council. The Institutional Research Ethics Commit-
tee approved the project (CAAE: 06971118.8.0000.5416). This is an observational, 
cross-sectional, and population-based (census) study with two stages: a) the appli-
cation of semi-structured and self-administered questionnaires and b) an intraoral 
clinical examination.
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The target population was students enrolled in the 7th grade of public schools in a 
countryside town (Sertãozinho) in São Paulo, Brazil, with an estimated population of 
122,355 inhabitants and a municipal Human Development Index of 0.76118.

The inclusion criteria were a signed consent form from the students and their legal 
guardians, presence on the day of data collection, the absence of cognitive disorders 
(based on the information provided by teachers), and the absence of fixed orthodontic 
appliances. The exclusion criterion was unresponsiveness to the outcomes.

Before data collection, a pre-test was conducted with 20 randomly drawn 7th-grade 
schoolchildren to assess the study methodology and the challenges in understand-
ing the questions and answer alternatives in the questionnaires. The questions with 
a rate of misunderstanding greater than or equal to 20%19 would be reviewed. The 
data collected in the pre-test were not included in the final analysis. Pre-test results 
showed no need for changing the questionnaires.

From a target population of 1,812 students enrolled in the 7th grade of public ele-
mentary schools, 1,073 were invited to participate in the study, and 251 returned the 
signed consent form (one school did not allow the participation of their students and 
several students missed the day of either study presentation/invitation to participate 
or data collection).

Forty-seven students used fixed orthodontic appliances and were excluded from the 
analysis, totaling a sample of 204 students. This sample size, calculated after data 
collection, provided a 0.80 test power at a 5% significance level for effect sizes above 
0.20 (small effect size, according to Cohen)20,21.

This study evaluated the following variables:

A.	 Sociodemographic profile: age, sex, neighborhood, type of residence, the number 
of bedrooms in the house, and family income.

B.	 Characteristics of guardians: education, paid work, and perception of their child’s 
oral health.

C.	 Access to dental services: the child’s last dental appointment and the reason for 
the visit.

D.	 Oral health-related quality of life: the presence of bad breath and food residues 
on the teeth, challenges in biting or chewing and drinking or eating hot and cold 
foods, level of stress and annoyance, avoiding smiling, and/or arguing due to the 
oral condition.

E.	 Clinical condition: trauma in incisors, type of trauma, overjet measured in millime-
ters, and adequate or inadequate lip coverage.

The students or legal guardians filled out two semi-structured and self-administered  
questionnaires to obtain data on the sociodemographic profile, access to den-
tal services6, and oral health-related quality of life (Child Perceptions Question-
naire - CPQ11–14 ISF: 8). The short version of the CPQ11–14 ISF: 8 has eight ques-
tions including four domains: oral symptoms, functional limitations, emotional 
well-being, and social well-being. The score of this questionnaire ranges from  
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0 to 32 points according to the 5-point Likert scale: never = 0, once or twice = 2, 
sometimes = 3, often = 4, every day or almost every day = 5; the higher the score, 
the higher the impact22. Torres et al.23  translated and validated the CPQ11–14 ISF: 8 in 
Brazil in a population aged 11 to 14 years.

The leading researcher collected the data on a previously scheduled day and time. 
After a brief explanation of the significance of the study, the questionnaire was 
applied to the classroom. According to school guidelines, the clinical examination 
occurred in an appropriate place to prevent the embarrassment or discomfort of 
research participants.

An examiner was trained and calibrated for the clinical examination by evaluating 28 
digital images of different types of trauma to permanent teeth and recording them in 
a standardized form according to the proposed methodology for a Brazilian epidemi-
ological survey6. An agreement of 96.4% was achieved in the test-retest application 
after one week.

The clinical examination was performed in a school environment, under natural 
light, with the student sitting in front of the examiner and facing a window, and using 
clinical mirrors and periodontal probes such as CPI (Community Periodontal Index) 
and the required personal protective equipment. Permanent upper and lower inci-
sors were evaluated according to the pre-established criteria6 that codify the follow-
ing conditions: the absence of trauma, enamel fracture, enamel and dentin fracture, 
enamel and dentin fracture with pulp exposure, and missing teeth due to trauma. 
Overjet measurement in millimeters was also evaluated with the CPI probe between 
the buccal surface of the most prominent upper incisor and its lower counterpart, 
with students in centric occlusion parallel to the occlusal plane6. Lip coverage was 
appropriate when the lips of the observed student touched completely, covering the 
anterior teeth24.

The data were analyzed descriptively, and absolute and relative frequencies were 
presented for categorical variables, whereas mean, standard deviation, median, 
minimum, and maximum values were presented for quantitative variables.

Two outcomes were assessed: dental trauma and oral health-related quality of 
life. The outcome variable “the presence of dental trauma,” considering one or 
more traumatic injuries (enamel and enamel and dentin fractures with or without 
pulp exposure or dental avulsion), was dichotomized into ‘yes’ or ‘no’. Association 
tests (Chi-square and Fisher’s Exact) investigated the associations between den-
tal trauma and independent variables. The Mann-Whitney test compared the oral 
health-related quality of life (CPQ11-14 ISF: 8) scores between students with and with-
out dental trauma at a 5% significance level. All analyses used the SPSS (version 
17.0, Chicago: SPSS Inc).

Results
The mean age of the 204 students participating in the study was 12.8 years (± 0.8). 
Most were women (59.3%), did not live in a downtown area (88.7%), lived in a rented 
property (33.3%) or owned a financed one (24.5%) with two (44.1%) or four bedrooms 
(21.6%), had a monthly family income of up to USD 599.52 (64.3%), and last visited 
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the dentist within two years or less (58.9%). As for their guardians, most completed 
high school (85.8%), did not perform paid work (51.0%), and said that their child’s oral 
health was good (24.5%) or regular (35.8%) (Table 1).

Dental trauma occurred in 12.3% (n = 25) of students. The most frequent trauma 
was enamel fracture (76.0%). The upper central incisor was affected the most 
(88.6%). Among students who experienced trauma, the most common cause was 
unintentional falls (76.0%). Most students had adequate lip coverage (94.6%). The 
mean overjet was 2.7 mm (± 2.0), with a minimum of 0 mm and a maximum of 
9 mm. As for oral health-related quality of life, the mean CPQ11-14 ISF: 8 score was 
8.9 points (± 4.9) of 32 total points (Table 1). The mean score for each domain 
was 2.47 for oral symptoms, 2.22 for functional limitations, 2.06 for emotional  
well-being, and 1.79 for social well-being.

Table 1. Sample characterization of 7th-grade students of public schools in Sertãozinho, SP, Brazil, 2019.

Variable N (%) or MCTD†

Sex

Male 83 (40.7)

Female 121 (59.3)

Neighborhood

Downtown 13 (6.4)

Suburbs 181 (88.7)

No information 10 (4.9)

Level of education of guardians

Elementary school 36 (17.7)

Middle school 59 (28.9)

High school 80 (39.2)

Higher education 19 (9.3)

None 2 (1.0)

No information 8 (3.9)

Paid work of guardians

None 104 (51.0)

Yes 87 (42.6)

No information 13 (6.4)

Type of residence

Owned, settled 47 (23.0)

Owned, financed 50 (24.5)

Rented 68 (33.3)

Provided by parents 30 (14.7)

In exchange for work 2 (1.0)

Ceded (homeless) 2 (1.0)

No information 5 (2.5)

Continue
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Continuation

Number of bedrooms in the residence

1 11 (5.4)

2 90 (44.1)

3 39 (19.1)

4 44 (21.6)

More than four 15 (7.4)

No information 5 (2.5)

Family income (USD)‡ 

Up to 59.95 5 (2.5)

60.19 to 119.90 18 (8.8)

120.14 to 359.71 55 (27.0)

359.95 to 599.52 53 (26.0)

599.76 to 1,079.13 18 (8.8)

1,079.37 to 2,278.17 6 (2.9)

More than 2,278.17 0 (0.0)

No information 49 (24.0)

Child’s last dental visit

1 year ago or less 94 (46.1)

2 years 26 (12.8)

Between 3 and 5 years 22 (10.8)

Over 5 years 8 (3.9)

Never went to the dentist 18 (8.8)

No information 36 (17.7)

Reason for the dental visit

Prevention or routine 87 (42.7)

Treatment 85 (41.7)

Never went to the dentist 24 (11.8)

No information 8 (3.9)

Perception of guardians of their child’s oral health

Excellent 12 (5.9)

Very good 18 (8.8)

Good 50 (24.5)

Regular 73 (35.8)

Poor 26 (12.8)

No information 25 (12.3)

Presence of dental trauma§

No 179 (87.7)

Yes 25 (12.3)

Continue



7

Catananti et al.

Braz J Oral Sci. 2023;22:e237398

Continuation

Type of dental trauma

Enamel fracture 19 (76.0)

Enamel and dentin fracture 5 (20.0)

Enamel and dentin fracture with pulp exposure 1 (4.0)

Traumatized tooth

Upper central incisor 31 (88.6)

Upper lateral incisor 2 (5.7)

Lower incisor 2 (5.7)

Reason for trauma 

Sports practice 2 (8.0)

Unintentional falls 19 (76.0)

Intentional falls 2 (8.0)

Violence 1 (4.0)

Accident 1 (4.0)

Lip coverage

Adequate 193 (94.6)

Inadequate 11 (5.4)

Overjet

Mean=2.7

SD=2.0

Median=2.5

Minimum=0

Maximum=9

Total CPQ11-14 score (0 a 32)

Mean=8.9

SD= 4.9

Median= 8.0

Minimum= 0

Maximum= 22
†MCTD: measures of central tendency and dispersion.
‡1 USD= 4.17 BRL at the time of data collection (October 1, 2019).
§The data of 47 students who used orthodontic appliances were not included.

Table 2 shows the association between dental trauma and independent variables. 
Sex was the only independent variable significantly associated with dental trauma 
(p = 0.021) in the bivariate analysis.
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Table 2. Association between dental trauma and independent variables among 7th-grade students in public 
elementary schools, Sertãozinho, SP, Brazil, 2019.

Variable n (%$)
Without 
trauma 

With 
trauma

X2 or 
Fisher’s 

exact
p-value Effect 

size**
n (%*) n (%*)

Sex

5.363 0.021 0.1774Male 83 
(40.7)

67 
(80.7)

16 
(19.3)

Female 121 
(59.3) 

112 
(92.6) 9 (7.4)

Neighborhood

0.676 0.781 0.0200

Downtown 13 
(6.4)

11 
(84.6)

2 
(15.4)

Suburbs 181 
(88.7)

158 
(87.3)

23 
(12.7)

No information 10 
(4.9)

Level of education of guardians

0.791 0.851 0.0328
None and elementary school 38 

(18.6)
34 

(89.5)
4 

(10.5)

Middle school, high school, and higher 
education

158 
(77.5)

137 
(86.7)

21 
(13.3)

No information 8 (3.9)

Paid work of guardians

0.816 0.366 0.0204

None 104 
(51.0)

94 
(90.4)

10 
(9.6)

Yes 87 
(42.6)

74 
(85.1)

13 
(14.9)

No information 13 
(6.4)

Residence

0.981 0.322 0.0854
Owned, settled or financed 97 

(47.5)
82 

(84.5)
15 

(15.5)

Rented, provided by parents, in exchange for 
work, ceded (homeless)

102 
(50.0)

92 
(90.2)

10 
(9.8)

No information 5 (2.5)

Bedrooms

0.002 0.967 0.0195
1, 2, or 3 140 

(68.6)
123 

(87.9)
17 

(12.1)

4 or more 59 
(28.9)

51 
(25.6)

8 
(13.6)

No information 5 (2.5)

Family income¶

0.864 0.353 0.1013

Up to 59.95 to 599.52 131 
(64.2)

116 
(88.5)

15 
(11.5)

Up to 599.76 to over 2,278.17 24 
(11.8)

19 
(79.2)

5 
(20.8)

No information 49 
(24.0)

Continue
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Continuation

Last dental visit

0.226 0.634 0.0538

1 year ago or less 94 
(46.1)

79 
(84.0)

15 
(16.0)

Between 2 and more than 5 years and never 
went to the dentist

74 
(36.3)

65 
(87.8)

9 
(12.2)

No information 36 
(17.6)

Reason for the dental visit 

0.474 0.491 0.0646
Treatment 109 

(53.4)
93 

(69.5)
16 

(30.5)

Never went to the dentist 87 
(42.6)

78 
(61.0)

9 
(39.0)

Prevention or routine 8 (3.9)

Child’s oral health

2.026 0.155 0.1229

Excellent, very good, and good 80 
(39.2)

73 
(91.3) 7 (8.8)

Regular or poor 99 
(48.5)

82 
(82.8)

17 
(17.2)

No information 25 
(12.3)

Lip coverage

0.021 0.886 0.0431Adequate 193 
(94.6)

170 
(88.1)

23 
(11.9)

Inadequate 11 
(5.4) 9 (81.8) 2 

(18.2)

Overjet

1.388 0.239 0.1003
≤2.5 103 

(50.5)
94 

(91.3) 9 (8.7)

>2.5 92 
(45.1)

78 
(84.8)

14 
(15.2)

No information 9 (4.4)
$ Percentage in the column; * Percentage in the row; ** Classification of effect size according to Cohen (1988): 
small: 0.10; average: 0.30; large: 0.50.

Table 3 shows the absence of a statistically significant difference between the oral 
health-related quality of life of students with and without dental trauma (p = 0.136).

Table 3. CPQ11-14 ISF:8 measures according to the presence/absence of dental trauma among 7th-grade 
students of public elementary schools, Sertãozinho, SP, Brazil, 2019.

Measure With dental trauma Without dental trauma

Mean 10.48 8.70

Standard deviation 5.31 4.86

Median 9.00 8.00

p-value 0.136
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Discussion
The present study on dental trauma and its impact on oral health-related quality 
of life of schoolchildren seeks to contribute to decision-making in surveillance 
actions in the selected municipality and the construction of knowledge in the  
dental literature.

Dental trauma occurred in 12.3% of students (Table 1), similar to a Brazilian study 
in which the highest prevalence was 11.9%9. However, our results were lower than 
those of the last national epidemiological survey (20.5%6) and other Brazilian stud-
ies (21.5%7; 23.96%8). Moreover, a meta-analysis showed an 18.1%4 global dental 
trauma prevalence in 12-year-olds, and a recent systematic review found a 21% 
prevalence in Brazilian children and adolescents10. Distinct results may be due 
to regional differences, socioeconomic status, behavioral and phenotypic differ-
ences10, the criteria for recording dental trauma, sample size, study design, sam-
pling, and randomization.

Enamel fracture was the most common trauma, and the upper central incisor was 
affected the most, corroborating previous studies with the same age group7,8,25-29. 
Epidemiological studies indicate susceptibility to dental trauma due to its location 
in deciduous and permanent dentition30, possibly because central incisors are more 
prominent in the arch. Unintentional falls were the main reasons for trauma in school-
children, agreeing with previous investigations25-29.

When studying the variables associated with trauma, only sex was significantly 
associated with injuries, which were more frequent in boys than in girls (p = 0.021; 
Table 2). Other studies have also shown a higher predisposition for men10,31-33, which 
may be due to higher participation in contact sports, fights, automobile accidents, 
and more hyperactive habits and behavior10,11.

There was no statistically significant association between overjet and dental 
trauma. A recent systematic review and meta-analysis showed a significant asso-
ciation between ≥5 mm overjet in permanent dentition and dental trauma34. A Bra-
zilian systematic review also found a significant association between ≥3 mm and 
≥5 mm overjet and dental trauma in permanent teeth, which is the main risk fac-
tor for traumatic dental injuries12. The present study dichotomized overjet by the 
median of 2.5 mm (Table 1), which could partially explain the absence of significant 
association with trauma.

A critical review of risk factors for dental trauma in the permanent dentition of the 
Brazilian population showed inadequate lip coverage as a predisposing factor for 
traumatic injuries11. A recent Brazilian systematic review also found a positive associ-
ation between lip coverage and dental trauma, in which children and adolescents with 
inadequate lip coverage were more likely to present dental trauma12. Almost all stu-
dents (94.6%) in this study showed adequate lip coverage fully covering the anterior 
teeth. There was a higher possibility of no significant association because variable 
distribution did not differ.

The socioeconomic level was not statistically significantly associated with den-
tal trauma. The literature is controversial on such a relationship. Studies have  
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not found an association between lower socioeconomic levels and dental 
trauma29,35-37. Others show the opposite, reporting that the main reasons for dental 
trauma are the lack of access to health promotion and disease prevention, living 
in rural areas, higher risk of accidents, lower level of education of parents, and 
lower school environment safety38-41. Further studies with large samples must be 
conducted on the subject.

Overall, the impact of oral health-related quality of life on students was low and not 
influenced by dental trauma (Table 3), corroborating the findings of a recent study17 
and a meta-analysis2. This finding may concern trauma severity because almost all 
students experienced mild trauma, such as enamel fracture.

Conversely, a recent systematic review and meta-analysis3 showed a significant 
impact of dental trauma on the quality of life of adolescents. Such divergences may 
relate to distinct methodologies and criteria to record dental trauma because less 
severe injuries may not influence student perception and considering the time elapsed 
between the trauma and data collection. Further studies with a distinct study design, 
standardized methodology, validated questionnaires, and different cut-off points for 
dental trauma should be conducted to explain the impact of dental trauma on oral 
health-related quality of life and establish the cause and effect of events.

The cross-sectional design of this study makes it impossible to establish a cau-
sality relationship between the variables. One of the main limitations was the low 
response rate, especially compared to other studies29,32,35,36,42. Another specific lim-
itation was the low number of adolescents with inadequate lip coverage, which may 
have been insufficient to provide a statistically significant association with dental 
trauma, lacking robust statistics to investigate the influence of confounding factors 
on the findings (logistic regression). The strengths of the present study include a 
sufficient sample size to provide an adequate test power for the 5% significance 
level, the cross-sectional census design that allowed all 7th-grade students of pub-
lic schools to be invited to participate, and the use of validated questionnaires that 
highly improved the quality of the study.

Conclusion
Dental trauma was significantly associated with sex. It did not impact the oral 
health-related quality of life of the participating students aged 12-13 years enrolled in 
the 7th grade of public elementary schools.
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