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ABSTRACT  

Aim of the study The aim of our study was to determine and compare the prevalence and severity of acquired 

developmental defects of enamel (DDE) in a group of children coming from a rural area in Dolj County, 

Romania, aged between 3 and 19 years. Material and methods A total of 213 children were examined using the 

modified DDE Index, for screening studies. Their assessment included the clinical examination, performed by 

completing an excel document. Results The prevalence of DDE was 11.27%. Of the 5452 primary and 

permanent teeth examined, 49 (0.90%) had some form of DDE. Diffuse opacity was the most common type of 

DDE observed in primary teeth, while in permanent dentition, the number of the 2 forms of opacity was very 

similar. We did not find any hypoplasia. Conclusions DDE is currently increasing, having major implications 

for children's lives, which makes it a significant public health problem. 
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INTRODUCTION 

Developmental defects of enamel (DDE), 

which occur in the form of hypoplasia or 

demineralizations, are caused by disruption of 

odontogenesis, as a result of the action of 

general and/or local, inherited and/or acquired 

etiological factors [1]. DDE can be identified 

in practice and are characterized as changes 

in the quality and/or quantity of the hard 

dental tissue, as a consequence of an 

etiological factor acting during tooth 

formation [2]. Hypoplasia affects the enamel 

quantitatively, while opacities affect the 

translucency of the tissue, giving it an opaque 

aspect. Opacities may be diffuse or delimited. 

Their colour varies from white, yellow to 

brown [3]. Opacities arise as a consequence 

of the action of pathological factors during 

the late amelogenesis stage of mineralization 

[4]. On the other hand, hypoplasia arises 

when factors act during the secretory phase of 

amelogenesis [5].  

Unlike hereditary defects, the acquired 

ones are much more frequent and are the 

consequence of the injuries that occur during 

the formation of the dental structures, before 

the eruption of the teeth, never after [6]. 

Consequently, acquired DDE affecting 
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temporary teeth are caused by etiological 

factors which are present during pregnancy 

and in the first year of the child’s life. 

Regarding permanent teeth, they are 

generated by etiological factors that act from 

birth to the age of 7 years. 

The nature and appearance of the defect 

depend less on the type of causative agent, 

but especially on the moment when it occurs 

(phase of secretion or apposition of the 

organic matrix - hypoplasia; phase of 

maturation or mineralization - opacity), its 

duration (acute - trauma; chronic - systemic 

diseases) and its intensity (white spots, lines, 

grooves, pits, extensive defects). 

The incisors with such lesions are 

aesthetically compromised because of their 

altered morphology and staining. This is why 

children with DDE may experience feelings 

of embarrassment and discomfort [7]. At the 

same time, they may develop dental 

hypersensitivity due to dentin exposure [8]. 

The defective enamel is retentive and uneven, 

which facilitates bacterial attack and grafting 

of carious processes [9]. Teeth affected by 

DDE are also prone to dental wear. Even so, 

the causes of DDE are ambiguous and the 

diagnosis is difficult. Furthermore, the 

clinical aspects and prophylactic and curative 

treatments are not well mastered by a lot of 

practitioners. Therefore, lesions should be 

detected and treated from the early stages. 

Starting from this desideratum, the objective 

of the descriptive study was to examine a 

group of children coming from a rural area in 

Dolj County, Romania, aged between 3 and 

19 years, in order to establish and contrast the 

prevalence and presentations of the acquired 

DDE.  

 

MATERIAL AND METHODS 

A number of 213 children aged 3-19 years 

from the rural area, respectively “George 

Stefan Marincu” Theoretical High School 

from Poiana Mare, 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 the children. 

Their assessment included the clinical 

examination, performed by completing an 

excel document, with dental formula for both 

dentitions, and the acquired DDE counting 

was performed with the help of the modified 

DDE Index (Table 1), for screening studies. 

Table 1. Modified DDE Index 

 
Normal 

Demarcated 

opacity 

Diffuse 

opacity 
Hypoplasia Other defects 

Code 0 1 2 3 4 

 
Within the examination document, the 

following parameters were recorded: group of 

investigated children (age, sex), prevalence of 

DDE in the studied children group, DDE 

distribution on the type of dentition and teeth 

surface. 

Microsoft Excel software was used to 

regroup all digital records, analyse and 

interpret the collected data. The same 

program was used to graphically display our 

findings, and also to apply various techniques 

and procedures that completed the descriptive 

analysis. Results were statistically analysed 

based on the Chi-square test for group 

distributions and Student's t-tests for 

independent variables, considering p < 0.05 

as statistically significant. 

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 
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informed consent. 

 

RESULTS AND DISCUSSIONS 

The study was performed on a lot 

comprising 213 children: 110 females 

(51.64%) and 103 males (48.36%), with ages 

between 3 and 19 years old. We have created 

3 categories of children, according to 

dentition type: temporary dentition (3-5 years 

old), mixed dentition (6-11 years old) and 

permanent dentition (12-19 years old). As 

Fig. 1a illustrates, there are 6 children 

included in the first category (2 males and 4 

females), 116 children in the second category 

(68 males and 48 females), and 91 children in 

the third category (33 males and 58 females).  

Of the total of 213 children, 24 were 

diagnosed with acquired DDE (all of them 

with enamel opacities, no one presented 

hypoplasia or other defects), accounting a 

prevalence of 11.27%, compared with 189 

children without acquired DDE, and 

accounting for 88.73%. Thus, two subgroups 

were created: a study subgroup (children 

diagnosed with DDE) and a control subgroup 

(children without DDE). Among the study

 subgroup, there were 14 females (58.33%) 

and 10 males (41.67%). 

 

 a 

 b 

Figure 1. a) Distribution of children 

according to sex, DDE presence and 

dentition type; b) Percentage of children 

(males/females) according to study/control 

subgroups, dentition type and the presence 

of DDE. 

There is no significant difference 

regarding sex distribution in both subgroups 

(p > 0.05). Among the control subgroup, there 

were 96 females, representing 50.79%, and 

93 males representing 49.21%. 

Table 2. Distribution of children according to age, DDE presence and dentition type 

 Dentition  

  Temporary Mixed Permanent TOTAL 

Age (years) 3 - 5 6 - 11 12 - 19  

DDE 0 (0%) 16 (7.51%) 8 (3.76%) 24 

No DDE 6 (2.82%) 100 (46.95%) 83 (38.96%) 189 

Total 6 116 91 213 

 

Although the overall sex distribution is 

quite similar, males with temporary and 

permanent dentition represent around a third 

of children from their category, while this 

proportion is reversed for children with mixed 

dentition. Fig. 1b indicates that the total 

female population was more affected than 

males. Males and females with permanent 

dentition are equally affected, while females 

with mixed dentition are majoritarian, 

compared to males. Children with temporary 

dentition did not present DDE. According to 

Table 2, amongst the 116 children with mixed 

dentition, 16 of them had DDE (7.51% of the 

entire study lot, 6 males, 10 females) and 100 

did not present DDE (46.95%, 62 males, 38 

females). The remaining 91 children had 

permanent dentition, 8 of them presented 

defects (3.76%, 4 males, 4 females), while 83 

did not have any lesions (38.96%, 29 males, 
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54 females). Comparison of DDE prevalence 

among the subgroups did not reveal a 

significant difference (p > 0.05). Amongst the 

study subgroup, there were only children with 

ages from 6 to 16 years old, who presented 

enamel defects (Fig. 2a). 

 

 a 

 b 

Figure 2. a) Distribution of children with 

DDE, according to age; b) Age distribution 

for children included in the study lot, 

according to dentition type and DDE 

presence 

Most affected ages were 7 years old (6 

children) and 10 years old (4 children). No 

child of 8 years old presented DDE. The 

average age of children with DDE was 

10.38±3.45 (mean ± standard deviation), 

while the average age of those without DDE 

was 11.40±3.90 (mean ± standard deviation). 

There is no significant difference between the 

two groups (p = 0.188). Fig. 2b emphasized 

the age distribution for all children included 

in the study lot, divided by dentition type and 

DDE presence. 

For all children included in the study and 

the control group, we have analyzed 5452 

teeth and we have identified well-delimited 

and diffuse opacities. 

 

 a 

 b 

Figure 3. Prevalence of opacities for: a) 

permanent teeth; b) temporary teeth 

For the 24 children with DDE, we have 

determined that there were 49 affected teeth 

(representing 0.90% from the total number of 

teeth), divided as following: 6 temporary 

teeth (12.24%, children with mixed dentition) 

and 43 permanent teeth (87.76%, children 

with both mixed and permanent dentition). 

Regarding the temporary teeth, 5 of them had 

diffuse opacity and 1 presented a demarcated 

opacity. We have identified a similar number 

of diffuse and well-delimited defects in the 

affected permanent teeth (22, respectively 21 

teeth). Fig. 4a and 4b show the distribution of 

teeth with DDE, according to dentition, teeth 

group, and type of enamel defects. Overall, 

we have recorded 27 teeth with diffuse 

opacities (55.10%) and 22 teeth with well-

delimited opacities (44.90%).  

Within the study lot, there were 2 children 

with both well-delimited and diffuse opacity 

(1 with mixed dentition, 1 with permanent 

dentition). Children with opacities at 

temporary teeth had mixed dentition, but no 

permanent teeth were affected. 
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Enamel defects were observed on the 

following teeth surfaces: vestibular, mesial, 

oral, distal and occlusal - incisal. Fig. 4 

indicates the distribution of enamel defects 

according to the affected surface. 

 

 
Figure 4. Distribution of affected surfaces for 

teeth with DDE 

Opacities were mainly observed on the 

vestibular surface, more than 45% of affected 

teeth being included in this category. For the 

rest of 55% of teeth, occlusal-incisal category 

is dominant, with 29.17% of all teeth with 

DDE. Oral and distal categories are less 

common, each of them accounting for 4.17% 

from all affected teeth. 

Statistical analysis was carried out in order 

to determine potential associations between 

DDE presence and other parameters recorded 

during patients’ examination. However, we 

have not identified any statistical correlations 

between parameters recorded in our current 

data set (p > 0.05). 

 

Data from the literature suggest that 9-

63% of healthy children in developed 

countries have permanent teeth with DDE, 

with temporary teeth being affected in 10-

49% of them.  

 At this moment, there is no 

information on the prevalence of acquired 

DDE among children and adolescents in our 

region. In the current study, the prevalence of 

DDE was 11.27%. Similar values were 

reported in another study published in the 

literature, which was conducted in Nigeria 

[10]. However, our study group was smaller 

and we used different indices to quantify the 

defects. 

Robles et al, in a study conducted in Spain, 

found that the prevalence of DDE amongst 

the primary dentition of children was 40.2%, 

while their permanent teeth were affected in a 

proportion of 52% [11]. In a study that took 

place in New Zealand, the authors reported a 

DDE prevalence of 51.6% [12], while African 

American and Hispanic children from 

Connecticut USA were affected by this 

disease in a proportion of 49% [13]. In Brazil, 

it was reported a prevalence of DDE of 

29.9% [14], while in Australia, children with 

primary and permanent dentition were 

affected in a proportion of 25% and 58% 

respectively [15]. 

Najat Farsi, in a study of 4- and 5-year-

olds in Saudi Arabia, reported a prevalence of 

DDE of 45.4% [16]. All these values found in 

different continents and states are more or 

less close, one of the reasons for this 

desideratum could be represented by the 

different terms used to characterize the 

defects and the distinct criteria used to 

diagnose them. 

At the same time, the prevalence varies 

due to the distinct indices used to quantify the 

lesions, but also due to the multiple 

etiological and risk factors involved in the 

production of the defects. It is also not 

excluded that ethnicity has its importance in 

this regard. 

  Regarding the gender distribution, in 

our study the female children were more 

affected, with a prevalence of 58.33%. The 

data reported by other studies in this regard 

are contradictory; it is not clear which of the 

2 sexes is more affected by DDE [17]. 

 Most affected children had 7 years 

old (6 children, representing 25%) and 10 

years old (4 children, representing 16.67%). 

The average age of children with DDE was 

10.38±3.45 (average ± standard deviation). 
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The chances of finding DDE increase with 

the age of the examined child, and also with 

the number of permanent teeth [18]. At the 

same time, in the older group, the presence of 

dental caries, restorations or even the absence 

of teeth, could mask the underlying enamel 

defects [19]. 

 All of the defects were opacities; we 

did not find any hypoplasia. These results are 

consistent with the ones of many studies, 

where the percentage of hypoplasia was the 

lowest [14, 18].  

  The total number of teeth we 

analyzed was 5452. For the 24 children with 

DDE, we have determined that there are 49 

affected teeth (representing 0.90% from the 

total number of teeth), divided as following: 6 

temporary and 43 permanent. Other authors 

found a percentage of 6.1% DDE teeth, but 

their number of analyzed teeth was a lot 

bigger [11]. 

The lower prevalence of enamel defects in 

the temporary teeth was also confirmed by 

many studies [9,13,15,20]. Permanent teeth 

have a higher risk of developing DDE 

probably because there is a critical period of 

amelogenesis in the first 2 years of a child’s 

life, when he is prone to some common 

systemic diseases that can affect 

odontogenesis [15]. 

 Regarding the temporary teeth, 5 of 

them had diffuse opacities and only one 

presented a demarcated opacity. There was a 

similar number of well-delimited and diffuse 

defects in the affected permanent teeth. Same 

findings for the decidual dentition were 

reported by other researchers [11,21], a cause 

of this could be the presence of maternal 

infections during pregnancy [21]. Data from 

the literature related to which type of 

opacities is more frequent are quite 

contradictory. 

The reasons for this may be the difficulty 

in diagnosing diffuse defects, which do not 

have a clear distinction from the normal 

adjacent enamel and the fact that temporary 

teeth have a more whitish coloration that 

makes them more difficult to evaluate. 

Furthermore, studies use different teeth and 

type of light during the diagnosis.   

  Both primary and definitive 

maxillary teeth were more affected than their 

mandibular counterparts, result found by 

other researchers who studied the prevalence 

of DDE among temporary teeth [9,18]. The 

fact that temporary maxillary teeth are more 

prone is explained by their slower maturation 

compared to mandibular baby teeth [9]. 

The teeth with the highest number of 

occurrences were the permanent central 

maxillary incisors, with 13 occurrences, 

representing 26.53% and the first permanent 

molars, with 9 occurrences, representing 

18.36%.  

Same results were reported by many recent 

studies [12,13,15,22,23].  The vestibular 

(45.83%) and occlusal-incisal (29.17%) 

surfaces of the DDE teeth were the most 

affected ones, while the oral and distal 

surfaces had the lowest prevalence (each with 

4.17%), fact confirmed by another author 

[24].  

 Our study was conducted in a rural 

area from Romania, which is known for a 

lower level of education and socioeconomic 

status. It is thought that the level of education 

may influence a number of non-economic 

aspects, such as manners and health capital 

[25]. High level of education is related to 

better living conditions [21], and this is 

possible to influence teeth development [26]. 

Some studies have found that injuries and 

stressors that occur in the pre-, peri-, and 

postnatal periods can prejudice odontogenesis 

[24], and their presence is associated with 

socioeconomic status. 

 

CONCLUSIONS 

The prevalence of DDE in our study was 

11.27%, but it must be specified that we did 
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not have a very large number of subjects and, 

from our knowledge, there is no other data 

about our region related to this research topic. 

DDE is growing globally and affects 

children’s quality of life and therapeutic 

management, requiring future national studies 

related to the prevalence and both the 

etiological and risk factors of this disease, the 

best means of treatment being its prevention. 
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