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Abstract
Background. Traumatic dental injuries (TDIs) can occur at any age. They may cause health, functional, 
esthetic, and psychological problems, negatively affecting quality of life.

Objectives. The objective of this study was to assess the prevalence, causes, treatment, and risk factors 
of TDIs among Polish adolescents.

Material and methods. As part of  a  cross-sectional national monitoring survey concerning the oral 
health condition and its determinants in the Polish population, 992 15-year-olds of both sexes were exa-
mined. The subjects were the residents of the urban and rural areas of 10 from a total of 16 provinces of the 
country. Caries-affected teeth were assessed according to the World Health Organization (WHO) criteria, 
and caries prevalence and the decayed, missing or filled teeth (DMFT) index values were calculated. Trau-
matic dental injuries were assessed with the use of the WHO criteria, modified for retrospective evaluation. 
The details of clinically diagnosed TDI were supplemented by a questionnaire and an interview.

Results. Overall, TDIs occurred in  22.0% of  the subjects, similarly often in  urban and rural areas (23.0% 
and 20.9%, respectively; p  =  0.439), and more frequently in  males than in  females (26.2% and 18.2%, 
respectively; p  =  0.002). The most common damage was crown fracture (46.2%), followed by luxation 
(43.9%) and avulsion (9.9%). Among the traumatized teeth, 73.8% received crown fracture restorations, 
29.6% root canal treatment, and 17.5% were splinted due to luxation or avulsion. The most common cause 
of TDIs were accidental falls – 96.3%, including playing sports (27.1%), the other referred to violence/fight  
(3.7%). Nearly 14% of the accidents took place at school. The likelihood of TDI experience in males was 
1.59-fold higher than in  females. Males revealed a 2.76-fold higher probability of TDI incidence during  
participation in  sports activities. Other predictors of TDIs were a  low level of  education of  the mother, a  poor  
socioeconomic status and a high DMFT score.

Conclusions. A relatively high prevalence of TDIs in Polish 15-year-olds calls for effective planning and in-
tervention to prevent the occurrence of the injuries and their aftereffects.
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Introduction 
Traumatic dental injuries (TDIs) can occur at any 

age. Their prevalence worldwide has not been assessed 
thoroughly, probably due to the usage of different clas-
sification criteria. Petti et al. evaluated the world TDI 
frequency on the basis of papers published in the years 
1996–2016 and obtained the following results: 15.2% 
in permanent dentition; 22.7% in primary dentition; and 
18.1% in 12-year-olds.1 However, age is an essential risk 
factor of TDIs, since a higher occurrence rate has been 
found in the periods of childhood and maturation.2 The 
injuries are most frequently observed between 2 and 5 
years of age. During this developmental period, children 
learn to walk and run, but they often fall due to insuffi-
ciently developed coordination. Along with the develop-
ment of coordination, the incidence of TDIs decreases, 
but then increases again in the age range of 8–12 years 
because of  sports and physical recreational activities 
(riding a bicycle or a scooter, skateboarding, roller-skat-
ing, activities in the playground, etc.). Traumatic dental 
damage in children and adolescents may lead to health, 
functional, esthetic, and psychological problems, nega-
tively affecting quality of life.3 Demographic evaluations 
indicate a  more frequent occurrence of  dental traumas 
in boys than in girls, which is explained by greater physi-
cal activity.4–11

The main causes of  TDIs are accidents, such as falls 
or being struck, as well as sports and fights; however, as 
the evaluation of  their occurrence is carried out mostly 
retrospectively, the reasons can be inaccurately remem-
bered.8,10,11 Traumatic dental injuries have been reported 
to happen more frequently at home than at school, and 
then in  the playground and on the street. Norton and 
O’Connell showed that in  children aged 9–84 months, 
46.7% of accidents resulting in TDIs took place at home 
and 35.7% in  the area around home.12 The occurrence 
of  dental injuries at home is explained by the fact that 
children spend a  lot of  time at home, where safe condi-
tions are not always provided, especially for little children.

The teeth most commonly injured are upper incisors, 
mainly central, especially when malocclusion factors pre-
disposing to the risk of injury are present (predominantly 
incisal overjet, anterior open bite and protrusion). Another  
risk factor is an incomplete coverage of upper incisors by 
the upper lip when the jaw is at rest.3,7,9,10,12–14 The TDI 
predisposing factors also include a lower socioeconomic  
status, and the behavior and psychological problems 
of adolescents.13,15,16

Odoi et al. examining 7–15-year-old children from 
the UK showed a 3.14-fold increase in the risk of dental 
injuries in  the case of  children who had problems with 
peer relations, whereas prosocial behavior proved to have 
a  protective effect.16 However, they did not reveal any 
relationship between hyperactivity behaviors and dental 
injuries.16

Surveys assessing the prevalence of  traumatized teeth 
are important, because epidemiological data provides 
a  basis for evaluating the problem, the treatment needs 
and the treatment effectiveness, as well as for planning 
preventive measures.

The aim of the study was to determine the occurrence 
and causes of TDIs, the treatment applied among Polish 
adolescents as well as the contributing factors for TDIs.

Material and methods
This cross-sectional study was carried out in  2018 as 

part of a national monitoring survey concerning the oral 
health condition and its determinants in the Polish popu-
lation.17 The subjects were selected through a  3-stage 
cluster sampling procedure; 10 out of  all 16 provinces 
of Poland, and then some administrative divisions of the 
2nd (counties) and 3rd level (communes that are classi-
fied as urban and rural) were randomly selected. Then, 
46 lower secondary schools were randomly chosen. Data 
on the total number of 15-year-olds in  the country was 
derived from Statistics Poland (Demographic Yearbook 
of Poland 2017). The size of the sample under study was 
calculated based on the literature data concerning car-
ies prevalence in  this age group in  Poland (about 90% 
of caries-affected subjects)18,19 and the prevalence of TDIs 
(about 20% of  subjects).20,21 With such assumptions to-
gether with a 95% level of confidence and ±4% error tole-
rance, approx. 600 participants represented a minimum 
sample size for caries assessment and 385 for TDI assess-
ment.22 Therefore, the number of 992 subjects included 
in  the study covered these figures. Participation in  the 
survey was voluntary. Parents were informed about the 
purpose of the study by means of a leaflet and asked for 
their children’s participation. The inclusion criteria were 
as follows: adolescents attending lower secondary school; 
those who were 15 years old, not exceeding the age of 16; 
present at the time of conducting the survey; subjected to 
the oral examination; with the written consent of the pa-
rent; and with a fully answered questionnaire. The exclu-
sion criteria were the following: lack of consent from low-
er secondary school authorities; adolescents younger than 
15 or older than 16 years; uncooperative or absent adoles-
cents on the day of the examination; no written consent 
from the parent; and an incomplete questionnaire.

The dental examination was performed with the use 
of artificial light, a plane mirror and a ball-ended dental 
probe – the World Health Organization (WHO) com-
munity periodontal index (CPI) probe. Caries-affected 
teeth were assessed according to the WHO criteria, and 
caries prevalence and the decayed, missing or filled teeth 
(DMFT) index values were calculated.23 Traumatic dental 
injuries were assessed based on the WHO criteria, which 
were modified for retrospective evaluation. The following  
criteria were used: crown fracture, including enamel  
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or enamel and dentine fracture; luxation; avulsion; a miss-
ing tooth due to trauma, and treatment type (the restora-
tion of crown fracture, root canal treatment or splinting). 
The clinical features of post-traumatic tooth injury were 
confronted with the questionnaire data and confirmed 
during an interview. The assessment of the dental condi-
tion was carried out by 12 teams; each consisted of 2 exa-
miners who were pediatric dentists. The examiners were 
calibrated before the survey. Each examiner was asked to 
examine the same group of 14 patients and their findings 
were compared with those of an experienced supervisor. 
The questionnaire comprised the demographic and so-
cial background (gender, age, residence area, the mother’s 
education, and the material status of the family) as well as 
data concerning TDI (experience of dental injury, cause, 
place, and type of treatment).

The study was approved by  the Bioethics Committee 
of the Medical University of Warsaw, Poland (KB 185/2018).

Statistical analysis

The obtained data was analyzed using descriptive sta-
tistics, the χ2 test, the Mann–Whitney U-test, and the bi-
variate logistic regression analysis at a  significance level 
of p  <  0.05. The analyses were conducted with the use 
of the Statistica, v. 10 software (StatSoft Polska Sp. z o.o., 
Cracow, Poland).

Results
Participation in  the survey was voluntary. Approval 

from the chosen 46 lower secondary schools was ob-
tained, 23 in  urban and 23 in  rural areas. Finally, 992 
subjects were included in  the study, out of which 51.8% 
were from urban and 48.2% from rural areas, and 47.4% 
of them were males (Fig. 1).

Most of the youth had mothers with a secondary level 
of education (n = 307; 30.9%), and an average material sta-
tus of the family (n = 543; 54.7%) (Table 1). The subjects 
did not differ in  caries prevalence and severity regard-
ing the place of residence and gender, except for a higher 
DMFT score in  rural area residents compared to urban 
areas (Table 2).

The intra-examiner reliability of  the dental examina-
tion was 0.80 and the inter-examiner reliability was 0.97  
(Cohen’s κ coefficient).

Overall, TDIs affected 22.0% of  the subjects, more 
males than females (26.2% and 18.2%, respectively; 
p = 0.002), and similarly often the residents of urban and 
rural areas (23.0% and 20.9%, respectively; p = 0.439). Five 
of the affected subjects (2.3%) had 2 teeth injured; the rest 
had only a single-tooth injury. The trauma-affected teeth 
were upper incisors. The overwhelming majority of TDI 
causes were accidental falls – 96.3%, including playing 
sports (27.1%); the other cause was violence/fight (3.7%).  

Fig. 1. Flow of participants

Table 1. Sociodemographic characteristics of the subjects

Sociodemographic parameters n (%)

Residence area
   urban
   rural

514 (51.8)
478 (48.2)

Gender
   male
   female

470 (47.4)
522 (52.6)

Mother’s education level
   primary
   vocational
   secondary
   higher
   no data

24 (2.4)
202 (20.4)
307 (30.9)
290 (29.2)
169 (17.1)

Material status of the family
   under average
   average
   above average
   no data

16 (1.6)
543 (54.7)
237 (23.9)
196 (19.8)

Table 2. Caries experience of the subjects

Subjects
Caries 

prevalence 
n/N (%)

p-value
DMFT index 

score  
mean ±SD

p-value

All subjects 845/992 (85.2) – 4.88 ±3.84 –

Urban area residents 435/514 (84.6)
0.613

4.63 ±3.58
0.034*

Rural area residents 410/478 (85.8) 5.15 ±4.08

Males 395/470 (84.0)
0.339

4.68 ±3.95
0.123

Females 450/522 (86.2) 5.06 ±3.92

DMFT – decayed, missing or filled teeth;  
SD – standard deviation; * statistically significant (p < 0.05).
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The bivariate logistic regression analysis showed a 1.59-
fold higher likelihood of  TDI experience in  males than 
in females (OR (odds ratio) = 1.59). Moreover, in males, 
an almost 3-fold higher probability of  dental injury oc-
currence during sports activities was noticed (OR = 2.76); 
they also revealed a  greater likelihood in  terms of  frac-
tured crowns being restored (OR = 1.78) or tooth stabili-
zation (OR = 3.64). However, regardless of gender, living 
in an urban area did not increase the risk of TDI experi-
ence. A lower educational status of the mother predicted 
a 2-fold higher likelihood of TDI experience in the school 
area. With regard to the material status of the family, the 
probability of TDIs due to violence among the adolescents  

The percentage of  teeth traumatized during practicing 
sports was 1.8-fold higher in males than in females (33.9% 
and 18.5%, respectively; p  =  0.013). Approximately 14% 
of TDI accidents took place at school. The most common 
type of  dental damage was crown fracture (46.2%), fol-
lowed by luxation (43.9%) and avulsion (9.9%). Regarding 
the treatment of the injured teeth, we found more fractured 
dental crowns that were restored in males than in females 
(82.1% and 63.8%, respectively; p = 0.035). Similarly, males 
revealed more splinted teeth compared to females (23.5% 
and 9.6%, respectively; p  =  0.007). On the contrary, the 
number of traumatized teeth that required root canal treat-
ment was similar in both sexes (Table 3).

Table 3. Prevalence of traumatic dental injuries (TDIs)

Parameter Males
n/N (%)

Females
n/N (%)

Urban area residents
n/N (%)

Rural area residents
n/N (%)

Total
n/N (%)

Frequency of TDIs
123/470

(26.2)
95/522
(18.2)

118/514
(23.0)

100/478
(20.9)

218/992
(22.0)

p-value 0.002* 0.439 –

Number of injured teeth
(n)

124 99 121 102 223

Type of injury vs number of injured teeth

Crown fracture
56/124
(45.2)

47/99
(47.5)

58/121
(47.9)

45/102
(44.1)

103/223
(46.2)

p-value 0.134 0.335 –

Luxation
54/124
(43.5)

44/99
(44.4)

50/121
(41.3)

48/102
(47.1)

98/223
(43.9)

p-value 0.107 0.869 –

Avulsion
14/124
(11.3)

8/99
(8.1)

13/121
(10.8)

9/102
(8.8)

22/223
(9.9)

p-value 0.123 0.490 –

Type of treatment

Dental crown restoration vs
crown-fractured teeth

46/56
(82.1)

30/47
(63.8)

43/58
(74.1)

33/45
(73.3)

76/103
(73.8)

p-value 0.035* 0.927 –

Root canal treatment vs
crown-fractured, luxated and avulsed teeth

36/124
(29.0)

30/99
(30.3)

36/121
(29.8)

30/102
(29.4)

66/223
(29.6)

p-value 0.713 0.935 –

Splinted teeth vs
luxated and avulsed teeth

16/68
(23.5)

5/52
(9.6)

12/63
(19.0)

9/57
(15.8)

21/120
(17.5)

p-value 0.007* 0.622 –

Cause and place of TDIs

Accidental dental injury
118/123

(95.9)
92/95
(96.8)

112/118
(94.9)

98/100
(98.0)

210/218
(96.3)

p-value 0.724 0.227 –

Violence
5/123
(4.1)

3/95
(3.2)

6/118
(5.1)

2/100
(2.0)

8/218
(3.7)

p-value 0.724 0.227 –

Playing sports vs
accidental dental injury

40/118
(33.9)

17/92
(18.5)

34/112
(30.4)

23/98
(23.5)

57/210
(27.1)

p-value 0.013* 0.262 –

School area
19/123
(15.4)

11/95
(11.6)

18/118
(15.3)

12/100
(12.0)

30/218
(13.8)

p-value 0.411 0.487 –

* statistically significant (p < 0.05). 
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living in  poor material conditions increased over 5-fold 
(OR = 5.34). Moreover, in the subjects with a higher car-
ies severity, expressed as DMFT scores, TDI occurrence 
was greater (OR = 1.08) as well as the probability of neces-
sary root canal treatment of  the trauma-affected teeth 
(OR = 1.15) (Table 4).

Discussion
This first cross-sectional national survey was carried 

out to determine the occurrence and causes of  TDIs, 
their treatment, and contributing factors among Polish 
15-year-olds. The findings showed that TDIs constituted 
a  burden in  this age group of  the population, involving 
22.0% of adolescents.

Epidemiological data concerning the incidence rate 
of TDIs in adolescents is diverse and difficult to compare 
due to the differences in social and cultural backgrounds 
between populations, the number of subjects examined, 
the age range, the assessment methods, and the data 
analy sis. The retrospective evaluation presented in  this 
study was based on the clinical examination, question-
naire data and an interview with the subject.

Reddy et al. studied patients aged 3–18 years who 
reported for treatment to a  dental department with-
in 6 years. They found the highest frequency of  TDIs 
in  10–12-year-olds and the lowest in  3–6-year-old chil-
dren.8 Drosio-Bartosiak et al. analyzed patients aged 
6–18  years undergoing dental treatment in  a  dental de-
partment in a period of 3 years and found that for 6.57% 
of them, the cause of the dental visit was traumatic tooth 
damage.24 Bilder  et  at. reported a  10.4% prevalence 
of TDIs in 12–15-year-olds from Georgia.14 Pattussi et al., 
studying 14–15-year-olds living in  Brazil, found that 
the incidence rate of TDIs was 18.5% in boys and 13.5%  

in girls.15 Juneja et al., examining 8–15-year-old children 
from India, showed the greatest occurrence of traumatic 
tooth damage at the age of 15, which was 13.4%, with boys 
accounting for 17.0% (44/258) and girls for 8.6% (17/197) 
of  the subjects.4 The frequency of  TDIs in  the youth at 
the age of 16–18 years from urban areas in Albania was 
8.9% and 10.5%, respectively.25 In turn, a 10-year-period 
retrospective analysis of  the dental records of  patients 
from Brazil aged 6–63 years showed the highest incidence 
of TDIs at the age of 13–19.26

Therefore, our results in  comparison with the above-
mentioned data point to a  more frequent occurrence 
of  TDIs in  Polish 15-year-olds (22.0%). They confirm 
a  significantly higher prevalence of  TDIs in  males than 
in  females (26.2% vs 18.2%), with the males-to-females 
OR over 1.5, which is in line with the previously published 
papers.4–7,15

Among the diagnosed traumatic injuries, crown frac-
ture prevailed over luxation and avulsion, which is con-
sistent with the results obtained in 12–15-year-olds and  
3–18-year-olds from India,7,8 and in 13–19-year-olds from  
Brazil.26

In contrast to the study carried out in Georgia, we did 
not find a higher prevalence of TDIs in rural areas com-
pared to urban areas.14 However, like Pattussi et al., we 
observed a lower occurrence of TDIs in adolescents from 
families with a  higher than average material status.15 
Moreover, we found a  2-fold higher probability of  TDI 
occurrence among subjects whose mothers represented 
a  low education level, contrary to the results obtained 
in 12-year-old children from Brazil.9

Our data, similarly to other studies, showed that play-
ing sports did not constitute the most frequent cause 
of traumatic tooth damage as opposed to other acciden-
tal falls.4,6–8 However, we observed that in male students, 
sports activity increased approx. 3-fold the probability 

Table 4. Results of the bivariate logistic regression analysis

Variables TDI
experience

Cause
School

Treatment type

accident violence playing sports crown 
restoration

root canal 
treatment stabilization

Male gender
OR = 1.59

(1.18–2.16)
p < 0.010**

OR = 1.20
(0.80–1.80)
p = 0.380

OR = 1.86
(0.44–7.82)
p = 0.389

OR = 2.76
(1.54–4.94)
p < 0.010**

OR = 1.96
(0.92–4.16)
p = 0.075

OR = 1.78
(1.10–2.87)
p = 0.017*

OR = 1.36
(0.82–2.25)
p = 0.228

OR = 3.64
(1.32–10.03)
p = 0.006**

Urban area
OR = 1.13

(0.83–1.52)
p = 0.439

OR = 0.98
(0.66–1.47)
p = 0.933

OR = 1.81
(0.57–13.96)

p = 0.177

OR = 1.40
(0.81–2.42)
p = 0.221

OR = 1.41
(0.67–2.96)
p = 0.360

OR = 1.23
(0.77–1.97)
p = 0.382

OR = 1.12
(0.68–1.86)
p = 0.646

OR = 1.25
(0.52–2.98)
p = 0.621

Mother’s lower 
education level

OR = 0.86
(0.71–1.05)
p = 0.142

OR = 0.93
(0.71–1.20)
p = 0.571

OR = 1.16
(0.46–2.93)
p = 0.753

OR = 1.09
(0.77–1.55)
p = 0.630

OR = 2.04
(1.18–3.51)
p = 0.007**

OR = 0.97
(0.72–1.32)
p = 0.869

OR = 0.84
(0.61–1.15)
p = 0.273

OR = 0.86
(0.49–1.50)
p = 0.599

Poorer material 
status of the family

OR = 1.07
(0.77–1.49)
p = 0.681

OR = 0.98
(0.63–1.53)
p = 0.929

OR = 5.34
(1.28–22.27)

p = 0.019*

OR = 1.70
(0.98–2.94)
p = 0.065

OR = 1.44
(0.68–3.08)
p = 0.353

OR = 1.31
(0.80–2.16)
p = 0.290

OR = 1.02
(0.59–1.77)
p = 0.934

OR = 1.66
(0.69–4.03)
p = 0.272

Higher DMFT score
OR = 1.08

(1.04–1.12)
p < 0.001***

OR = 1.04
(0.99–1.09)
p = 0.147

OR = 1.04
(0.88–1.24)
p = 0.652

OR = 1.07
(1.00–1.14)
p = 0.061

OR = 1.04
(0.95–1.14)
p = 0.429

OR = 0.99
(0.94–1.06)
p = 0.853

OR = 1.15
(1.08–1.22)

p < 0.001***

OR = 1.09
(0.98–1.21)
p = 0.112

Data in brackets presents 95% confidence interval (CI). OR – odds ratio; statistical significance: * p < 0.05, ** p < 0.01, *** p < 0.001.
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of  TDI occurrence. In the case of  13.8% of  adolescents, 
TDI experience occurred on school grounds. However, an 
earlier study of Polish children and adolescents aged 6–18 
years showed some more frequent occurrence of trauma-
tic injuries at school than at home (14.96% vs 10.24%).24 In 
turn, adolescents from India revealed more traumatized 
teeth at home than at school (58.4% vs 20.8%).7

An interesting observation resulting from our study 
was that the subjects with a higher DMFT score present-
ed a significantly higher likelihood of TDI experience and 
a necessity of  root canal treatment of  the injured teeth. 
This could suggest that these subjects exhibit less concern 
about dental health in general, which is reflected in  the 
postponed treatment of the trauma-affected teeth.

The strengths of the present survey are the recruitment 
of the subjects from the general population using a 3-stage 
cluster sampling procedure, in a sufficient number to be 
representative of the Polish population, and the examina-
tion of the subjects by calibrated dentists. Moreover, the 
obtained data is first to provide an overview of the burden 
of TDIs among 15-year-olds and it can be a benchmark 
for future comparison.

There are also some limitations: this was a retrospective 
study; the noticed associations could have been caused by 
other unexplored factors; and post-traumatic dental da-
mage was detected visually, without taking radiographs.

Conclusions
The data from the present epidemiological study indi-

cated that 22% of Polish 15-year-olds experienced TDIs. 
A  relatively high prevalence of  TDIs calls for effective 
planning and intervention to prevent their occurrence 
in  children and adolescents. The preventive measures 
should comprise the assessment of the risk of occurrence 
of  TDIs during a  routine dental examination, especially 
in  individuals playing sports together with encouraging 
them to use protective appliances, and education, with the 
aim of increasing knowledge and awareness among chil-
dren, adolescents, parents, and schoolteachers regarding 
the risk factors, and with the emphasis on the necessary 
immediate treatment of traumatized teeth.
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