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ABSTRACT 

Dental wear could occur as a normal physiological process that can be observed both in primary and 

permanent dentition as a consequence of mandibular conduction phenomena but often could be a pathological 

process due to the repeated action of risk factors. Aims of the study: To establish prevalence, severity of lesions and 

to identify possible risk factors associated with dental wear. Material and method: The present study was conducted 

on a sample of 456 children (6-11 years old) from several schools in rural and urban areas. A visual inspection of 

teeth with completing an examination sheet in accordance with BEWE index was performed. Also, a parent 

questionnaire was completed. Results: The prevalence was 32.46%, especially in primary dentition, with higher 

values in the urban area (84.5%), among the group of male children (54.05%) and in the group of 7 years old 

(33.11%). The possible risk factors were also identified following the analysis of the questionnaires. Conclusions: 

The study encountered a high prevalence of dental wear in children associated with a number of aetiological factors 

and established that, from an early age, children have access to energy drinks and carbonated beverages.  
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INTRODUCTION  

Dental wear, also called non-carious 

loss of dental tissue, occurs frequently on all 

dental surfaces, due to several etiological 

factors, not always easy to identify. Dental 

wear may also occur as a normal physiological 

process that can be observed both in primary 

and permanent dentition as a consequence of 
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mandibular conduction phenomena but is 

often a pathological process due to repeated 

action of risk factors (1).  

Dental wear in children is the 

consequence of several processes (erosion, 

abrasion, attrition) named after the dominant 

etiological factor involved in the etiology of 

the lesion. Although the etiopathogenic 

mechanisms for erosion, abrasion and attrition 

are different, in literature these terms are often 

incorrectly used to describe the same 

phenomenon, namely dental wear (1). US 

literature suggested that dental wear was 

particularly tributary to attrition processes, 

whereas European literature, particularly the 

British authors, considered dental wear to be a 

tributary to the erosion process, but used the 

generic term of dental wear (2).  

Recent studies showed a growing 

prevalence in the young population (3,4,5) and 

its association in children with a range of 

etiological factors and with the socio-

economic status (6). In Great Britain, dental 

wear was given a great deal of attention, and 

the Public Health Service encouraged studies 

on dental wear in children. This is related to 

the socio-economic status, exemplified by the 

education of the parents, meaning that the 

mother's education is significant (7). Changes 

in children's diet seem to be crucial to these 

lesions. Reducing consumption of dairy 

products associated with increased 

consumption of carbonated beverages and 

even energizing drinks seems to have led to 

the high occurrence of these dental wear 

injuries (8).  

Early diagnosis of dental wear in 

children is very important. The presence of 

dental wear in primary dentition, especially 

those with dentine exposure or, in advanced 

cases, the pulp chamber (9), presents a risk for 

the child to subsequently develop permanent 

dental lesions (10). The objective of the 

descriptive study was to determine the 

prevalence, the severity of injuries and to 

highlight possible risk factors associated with 

dental wear in two groups of children coming 

from urban and rural areas in Dolj County, 

Romania, aged between 6 and 11 years.  

 

MATERIAL AND METHODS 

 

456 children aged 6-11 years from the 

rural area, respectively Gymnasium School in 

the village of Coşoveni, grades I-IV, and the 

urban environment, namely Secondary School 

"Nicolae Romanescu" from Craiova, grades I-

IV were examined. Children examination was 

performed by a single examiner in the 

classroom under natural light by simply 

visualizing the oral cavity. The examined 

child was seated in front of the examiner, who 

in turn was seated on a chair.   No instruments 

were inserted into the oral cavity of children. 

The assessment of children included the 

clinical examination by completing an 

examination sheet and, in addition, completing 

a questionnaire on the basis of which the 

etiological and risk factors involved in dental 

wear in children could be identified. The 

questionnaire included: (1) the name, date of 

birth, place of residence; (2) oral hygiene 

practices, brushing frequency; the type of 

toothpaste used; (3) the frequency of 

consumption of commercial fruit juices or 

juices, energy drinks, carbonated beverages; 

(4) the frequency of food consumption; (4) the 

presence of bruxism, associated with its onset 

moment. An examination file was completed 

with dental formula, and with the help of the 

BEWE score the degree of teeth damage was 
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assessed according to Bartlett, Ganss and 

Lussi (2008) (11):  

 

Grade 0 Lack of dental wear (erosive)  

Grade 1 Initial wear of the surface  

Grade 2* Distinct defect with loss of hard 

tissue < 50% of dental area  

Grade 3* Loss of hard tissue ≥ 50% of 

dental area  

* For scores 2 and 3, dentin is often 

involved  

  

The following parameters were 

recorded: group of investigated children (age, 

sex, background), prevalence of dental wear in 

the studied children group, distribution of 

dental wear injuries, severity of dental wear 

injuries (BEWE score). The Microsoft Excel 

program was used to store, analyze and 

interpret the obtained data, which included the 

following variables: age, sex, environment of 

origin, presence of dental wear and BEWE 

score (representing the sum of the grades 

awarded to each tooth affected by dental 

wear). Effective data processing - descriptive 

analysis and visual presentation of variables, 

calculation of required statistical parameters - 

was performed in MS Excel using the Pivot 

Tables, Functions-Statistical, Chart and Data 

Analysis commands. For data normality tests 

(Anderson-Darling) and complex statistical 

tests (Chi square test, p-Student test), 

commands from the XLSTAT module were 

used.  

The study was approved by the Ethics 

Commission of the University of Medicine 

and Pharmacy of Craiova and also required 

the permission of the parents of the examined 

children, who were asked to fill in an 

informed consent. 

 

 

RESULTS 

 

456 children were examined. The 

repartition was performed according to the 

following parameters: age, sex, and 

environment background (fig. no. 1, 2 and 3).  

 

  Figure no.1 - Distribution of children by age 

group 

 

 

Figure no.2 - Distribution of children by sex 

  

 

Figure no.3 - Distribution of children 

according to the environment 

  

Of the total of 456 children examined, 

148 were diagnosed with dental wear 

accounting a prevalence of 32.46% (fig. no.4) 

compared with 308 children without dental 

wear, accounting for 67.54%.  

28% 

47% 

25% 
6-7 years old

8-9 years old

10-11 years old

47,6%  52,4%  female group

male group

RURAL 

21,5% 
URBAN 

78,5% 
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Figure no.4 - Prevalence of dental wear in the 

examined children 

Thus, two lots were created: a study 

group (1 - the group of children diagnosed 

with dental wear) and a control group (2 - the 

group of children without dental wear) (fig. no 

5, 6, and 7).  

 

Figure no.5 - Distribution of the two lots 

according to the age 

 

 

Figure no.6 - Distribution of the two lots 

according to sex 

 

 
Figure no.7 - Distribution of the two lots 

according to the environment 

  

 Dental wear score for each patient in 

part: minimum - 2, maximum - 34 and mean = 

18, and its variation on the environment and 

sex was exemplified in table no.1 and no.2 

respectively. 

 

Table no.1  

Table no.2              

Regarding the results obtained in the 

study, 32.46% of the 456 examined children 

presented different forms of dental wear. Of 

the 32.46%, higher prevalence occured in the 

age group of 7 years (33.11%) and 8 years 

(25%) respectively (fig. no.5). Also, 

comparing the distribution of the two 

environments of origin (fig. no.7), the urban 

environment had a very high prevalence 

Dental 

wear 

32.46% 
No dental 

wear 

67.54% 

dental

wear +

dental

wear -

6.08% 

2.92% 

33.11% 

20.13% 

25.00% 

30.52% 

14.86% 

19.48% 

14.19% 

22.73% 

6.76% 

4.22% 

6 yrs 7 yrs 8 yrs 9 yrs 10 yrs 11 yrs

dental wear + 45.95% 

48.05% 

54.05% 

51.95% 

Female Male

dental wear +

dental wear -

15.54% 

24.35% 

84.46% 

75.65% 

RURAL URBAN

  

Rural 

environment 

Urban 

environment 

p-test 

Student 

Dental 

wear 

score  11.65 ± 6.89 9.50 ± 5.11 0.0814 

No. of 

affected 

teeth  8.00 ± 4.18 9.06 ± 2.48 0.1830 

  Female 

 

Male 

p-test 

Student  

Dental wear 

score  9.15 ± 4.70  

10.41 ± 

5.99  0.1603  

No. of 

affected  

teeth  8.84 ± 2.75  

8.95 ± 

2.90  0.5095  
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(84.46%), and in terms of gender distribution 

(fig. no.6), the male population was slightly 

more affected than the females (54.05% 

45.95%). By analysis carried out (table no. 1, 

respectively no. 2), the value of the wear score 

was much higher in the rural area and in the 

male sex. Following the questionnaire 

completed by the parents together with the 

children examined, the following information 

was structured as followed: the adopted diet 

and habits, the oral hygiene practices and the 

presence or absence of vicious clogging / 

gritting (bruxism). 

 

In terms of eating habits: 
Liquids 

 

Dental 

Wear 

None Once 

/day 

Twice 

/day 

> Twice 

/day 

p-

value 

Natural 

fruit juice 

+ 42.57% 14.19% 22.30% 20.95% 0.0004 

  - 50.00% 23.05% 18.51% 8.44%  

Fruit juice + 35.14% 28.38% 21.62% 14.86% 0.0002 

  - 49.35% 29.87% 16.23% 4.55%  

Energy 

drinks  

+ 41.22% 36.49% 18.92% 3.38% < 

0.0001 

  - 80.19% 16.88% 2.92% 0.00%  

Carbonated 

beverages 

+ 35.14% 27.03% 20.95% 16.89% < 

0.0001 

  - 57.79% 25.32% 12.66% 4.22%  

Fruit syrup + 37.84% 22.97% 31.08% 8.11% 0.0002 

  - 45.45% 33.12% 19.48% 1.95%  

Tea + 39.86% 14.86% 24.32% 20.95% 0.0001 

  - 50.00% 23.70% 17.86% 8.44%  

Lemonade + 39.86% 14.86% 24.32% 20.95% 0.0001 

  - 50.00% 23.70% 17.86% 8.44%  

Milk + 33.78% 39.19% 22.30% 4.73% < 

0.0001 

  - 61.04% 27.92% 9.09% 1.95%  

Sparkling 

water 

+ 44.59% 18.24% 26.35% 10.81% < 

0.0001 

  - 47.08% 33.44% 16.88% 2.60%  

Liquid 

chocolate 

+ 58.78% 27.70% 10.14% 3.38% 0.2492 

  - 60.06% 30.84% 8.12% 0.97%  

Table no.3 - Frequency of liquid consumption 

 

 

 

Food Dental 

Wear 

None Once 

/day 

Twice 

/day 

>Twice 

 /day 

p-

value 

Orange + 6.76% 43.92% 37.84% 11.49% 0.0277 

  - 15.26% 46.43% 32.14% 6.17%  

Grapefruit + 41.89% 46.62% 9.46% 2.03% 0.2448 

  - 43.83% 48.70% 7.14% 0.32%  

Apple + 33.78% 39.19% 22.30% 4.73% < 0.0001 

  - 61.04% 27.92% 9.09% 1.95%  

Lemon + 41.89% 46.62% 9.46% 2.03% 0.2448 

  - 43.83% 48.70% 7.14% 0.32%  

Grapes + 35.14% 28.38% 21.62% 14.86% 0.0002 

  - 49.35% 29.87% 16.23% 4.55%  

Ketchup  + 45.95% 45.95% 6.08% 2.03% 0.2924 

  - 43.83% 48.70% 7.14% 0.32%  

Olives + 41.89% 46.62% 9.46% 2.03% 0.2442 

  - 44.16% 48.38% 7.14% 0.32%  

Pickles + 33.78% 39.19% 22.30% 4.73% < 0.0001 

  - 61.04% 27.92% 9.09% 1.95%  

Maionnaise + 45.95% 43.92% 8.11% 2.03% 0.2601 

  - 43.83% 48.70% 7.14% 0.32%  

Natural 

yogurt 

+ 35.14% 27.03% 20.95% 16.89% < 0.0001 

  - 58.12% 25.00% 12.66% 4.22%  

Fruit 

yogurt 

+ 41.89% 46.62% 9.46% 2.03% 0.2448 

  - 43.83% 48.70% 7.14% 0.32%  

Salads with 

vinegar 

+ 42.57% 46.62% 8.78% 2.03% 0.3051 

  - 43.83% 48.38% 7.47% 0.32%  

Acidic 

soups  

+ 27.03% 27.70% 25.68% 19.59% < 0.0001 

  - 44.16% 30.19% 19.16% 6.49%  

Table no.4 - Frequency of acidic food 

consumption    

 

 Regarding  oral hygiene practices: 

 

Figure no.8 - Starting teeth brushing  

dental wear

+

dental wear

-

36.49% 

48.70% 

32.43% 

30.19% 

23.65% 

15.91% 

7.43% 

5.19% 

<6 m 6-12 m 12-18 m >18 m
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Figure no.9 - Dental Brush Frequency 

  

 

Figure no.10 - Toothbrush changing range 

 

 

Figure no.11 - Bruxism 

  

DISCUSSION 

 From current knowledge, there was 

no data on the prevalence of dental wear 

among children and adolescents in Romania. 

The literature data for other countries are quite 

contradictory, because different evaluation 

indexes are used, and sometimes there was 

confusion between names of different forms of 

dental wear. 

 In the present study, the prevalence of 

dental wear was 32.46%. This value was 

found also in other studies published in 

literature (12,13). In terms of the age group, 

the most affected group was the 7-year group, 

with a prevalence of 33.11%, followed by the 

8-year group with prevalence of 25%, values 

quite close to those published in literature 

(14). The gender distribution did not identify a 

significant difference between the two groups, 

the male children having a prevalence of 

54.05%. A number of studies have reported no 

correlation between sex and the occurence of 

dental wear in children (15), (16). The same 

gender difference of 8% for male sex was 

reported in other studies (17). This aspect 

could be motivated by achieving more correct 

oral hygiene habits and lower consumption of 

carbonated / energizing drinks among females 

(18). A significant association was identified 

between the presence of dental wear, the 

environment of origin, and the wear rate 

attributed to each subject in part (the wear 

score was calculated by reporting the sum of 

the BEWE grades identified to the number of 

teeth affected). Thus, the urban environment 

was the most affected, with a prevalence of 

84.46%. This may be a consequence of the 

higher socio-economic status of urban parents, 

but also of the higher accessibility and 

consumption of foods / drinks with high risk 

of dental wear (19), (20), (21) (22). 

This study also attempted to identify 

any association between eating habits, oral 

hygiene practices and the occurrence of dental 

wear injuries among children. Of all the 

factors tested in this sample of students, 

consumption of carbonated beverages 

(carbonated beverages p <0.0001, carbonated 

water p <0.0001, energizing p <0.0001) was 

most associated with dental wear. Consistent 

dental wear

+

dental wear -

33.11% 

48.05% 

43.92% 

40.91% 

22.97% 

11.04% 

twice/day once/day often

5.41% 

39.19% 

26.35% 

22.97% 

6.08% 

13.96% 

45.78% 

29.55% 

9.09% 

1.62% 

1 m

1-3 m

3-6 m

> 6 m

> 1 yrs

dental wear + dental wear -

dental wear +

dental wear -

18.92% 

8.44% 

81.08% 

91.56% 

Bruxism + Bruxism -
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with the present study, another study showed 

that the frequency of carbonated beverages 

consumption was the only independent 

variable associated with the dental wear 

process, subjects who daily consumed such 

beverages having a higher likelihood of dental 

wear (p=0.015, probability rate=1.752, 

confidence interval=95%) (23). In our study, 

the following drinks were of great statistically 

significance in terms of association with 

dental wear (p<0.001=significant): natural 

fruit juice (p=0.0004), fruit juice (p<0.0001), 

carbonated beverages (p <0.0001), carbonated 

water (p<0.0001) and lemonade (p=0.0001). 

In terms of consumed foods, the most 

representative were: oranges (p=0.0277), 

apples (p<0.0001), grapes (p<0.0002), pickles 

(p<0.0001), plain yoghurt (p<0.0001) and 

soups with cabbage or borsch (p<0.0001). 

Despite numerous in vitro studies 

demonstrating the acidic dissolution of enamel 

and dentin with fruit juices and soft drinks 

(24), few epidemiological studies have found 

a strong link between the risk factors for 

dental wear and the occurrence of this 

phenomenon at the dental level (25) (26), (27), 

(28). Boys have been drinking more soft 

drinks than girls, results generally consistent 

with the results reported in other studies (29). 

Frequency of drinking showed that most 

children have drunk carbonated drinks during 

the week, the same data being reported in 

literature (30). 

In the present study, the brushing 

frequency showed that 33,11% of the dental 

wear performed tooth brushing twice a day, 

and 43,92% of them performed tooth brushing 

once a day (p=0,0011 ). Thus, children who 

brushed their teeth twice a day had an 

increased frequency of dental wear (31). In 

contrast, in another study, subjects who 

brushed their teeth less than twice a day had a 

1.5-fold higher risk than those who brushed 

their teeth twice a day or more (32,33). 

Regarding bruxism, in the present study, 

18.92% (p = 0.0012) of those with dental wear 

also described the presence of bruxism 

episodes. The results from the literature on 

bruxism indicated that this habit was not 

associated with dental wear (30). 

 

CONCLUSIONS 

1.  The study revealed an increased 

prevalence of dental wear (32.46%), higher in 

the age group of 7 years (33.11%) compared 

to the age group of 8 years (25%). 

2.  In urban areas, dental wear had a 

very high prevalence (84.46%) associated with 

economic status and a range of foods to which 

the urban environment got easier access, and 

in terms of gender distribution, male gender 

was slightly more affected than female gender 

(54.05% vs. 45.95%). 

3. This study identified as frequent 

risk factors: consumption of sugary 

carbonated beverages (carbonated beverages 

p<0.0001, carbonated water p<0.0001, 

energizing p<0.0001) and consumption of 

some acidic foods (pickles p<0.0001, plain 

yogurt p<0.0001, soups with cabbage or 

borsch p<0.0001). 

4.  The study could be used as an 

alarm signal since it established an increased 

prevalence of dental wear in children, 

associated dental wear with a number of 

etiological factors and highlighted that, from 

very young age, children had access to energy 

drinks and carbonate beverages. 

The study was conducted within a 

research project entitled "Developing a system 

for monitoring and predicting the evolution of 

dental wear in children between 6 and 14 
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years old", funded by the Romanian Society 

for Dental Research, having as applicants: the 

University of Craiova INCESA, University of 

Medicine and Pharmacy Craiova, Dolj County 

School Inspectorate, Dolj County Public 

Health Directorate, Craiova Local Council - 

Public Hospitals Management Service, 

Medical and Nursery Homes of Craiova, 

respectively the two participating schools in 

Dolj county: Gymnasium School in Coşoveni 

and Secondary School "Nicolae Romanescu" 

in Craiova. 
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