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Resumo 
 

Introdução 
 

A cárie dentária é uma doença bacteriana, contagiosa, crónica, que afecta os tecidos 

dentários. Factores perinatais podem originar alterações imunológicas que levam a variações na 

qualidade salivar e na flora oral e que por sua vez podem aumentar a predisposição à carie. 

Alguns autores relacionam a presença de cárie dentária na dentição decídua com dados 

antropométricos perinatais.  

Objectivos 
 

O objectivo deste estudo é avaliar em que medida factores antropométricos perinatais 

bem como a escolaridade materna podem influenciar a prevalência de cárie dentária em crianças 

com 4 anos de idade. 

Metodologia  
 

A amostra foi constituída por 662 crianças de 4 anos de idade, seleccionadas 

aleatoriamente da coorte do projecto „‟Geração XXI – Nascer e Crescer no Início do Milénio‟‟, 

que estão a ser acompanhadas desde o nascimento. Foram correlacionados os dados perinatais 

como o peso, o perímetro cefálico, o comprimento, o Índice Ponderal de Rohrer, a prematuridade 

e a escolaridade materna com a prevalência de cárie dentária aos 4 anos, segundo o índice 

International Cáries Detection and Assessment System (ICDAS). 

Resultados 

 

Foi encontrada na amostra uma prevalência de cárie dentária de 35,65%, aplicando os 

critérios ICDAS. Extrapolando para os critérios preconizados pela Organização Mundial de 

Saúde (OMS), apenas 17,5% da amostra apresentou lesões de cárie. Foi encontrada uma relação 

estatisticamente significativa entre a baixa escolaridade materna e a prevalência de cárie dentária 

aos 4 anos (p<0,001), não tendo sido encontrada relação relativamente às restantes variáveis 

estudadas. A baixa escolaridade materna, ao estar associada a um menor status socioeconómico, 
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pode levar ao aumento da cárie dentária aos 4 anos. A influência da prematuridade e do peso à 

nascença na cárie dentária, deverão ser objecto de mais estudos. 

Conclusões 
 

Os factores perinatais analisados parecem não interferir directamente com a prevalência 

da doença. A baixa escolaridade materna tem uma relação inversa com a prevalência de cárie 

dentária aos 4 anos.  

Palavras-chave 
 

Cárie dentária; peso à nascença; prematuridade; perímetro cefálico; Índice Ponderal de 

Rohrer; comprimento à nascença; prematuridade; escolaridade materna; ICDAS. 
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Abstract 
 

Introduction 
 

The dental caries is as bacterial, contagious and chronic disease, affecting the dental 

tissues. Perinatal factors may origin immunologic changes that lead to variations on the salivary 

quality and on the oral flora and that in turn may increase the predisposition to dental caries. 

Some authors relate the presence of the dental caries in the deciduous teeth with the perinatal 

anthropometric data.  

Objective 
 

The purpose of this study is to assess the extent to which perinatal anthropometric factors 

as well as maternal education can influence the dental caries prevalence in 4 year-old children.   

Methodology 
 

The sample consisted of 662 four year-old children, randomly selected by the cohort of 

the „‟Geração XXI – Nascer e Crescer no Início do Milénio‟‟ project, that are being followed 

since their birth. Perinatal data such as weight, cephalic perimeter, length, the Röhrer's Index, 

prematurity and maternal education with the dental caries prevalence at the age of four were 

correlated, according to the International Caries Detection and Assessment Sistem (ICDAS) 

index.   

Results 
 

By applying the ICDAS criteria, a prevalence of dental caries of 35,65% was found in the 

sample. Extrapolating to the criteria recommended by the World Health Organization (WHO), 

only 17,5% of the sample showed caries. A significant statistic relation was found between the 

low maternal education and the dental caries prevalence at the age of four, and no relation was 

found for the remaining variables studied. The low maternal education, when associated with a 

lower socio-economic status, can lead to an increase of dental caries at the age of four. 

Prematurity and birth weight should be carefully assessed.    
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Findings 
 

The perinatal factors analyzed seem not to interfere directly with the prevalence of the 

disease. The low maternal education has an inverse relation with the dental caries prevalence at 

the age of four.  

Keywords  
 

Dental caries; birth weight; prematurity; cephalic perimeter; Rörher's Index; birth length; 

maternal education; ICDAS. 
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Introduction  
 

 The dental caries is a chronic and bacterial disease in which there is a centripetal and 

progressive destruction of the mineralized tissues of teeth partial or totally erupted. In the 

aetiology of the dental caries there are several socio-economic, individual, environmental and 

cultural factors involved that act jointly making it multi-factorial. Thus, we can state that the 

dental caries primarily depends on the factors related to the tooth, with the bacteria existing in 

the oral environment and with the substrate that by nourishing the bacteria will allow the 

development of the pathology. The deciduous teeth may suffer, during and after its formation, 

the action of several intrinsic and extrinsic factors that may make more vulnerable the appearing 

of dental caries(1).   

 Prematurity as well as low birth weight are considered by several authors as predisposing 

factors of dental caries, although this association is not fully explained(2, 3). The children whose 

birth occurred prior to the 37 weeks of gestation have a higher prevalence of enamel defects, 

often presenting hypoplasia, which in turn is associated to an increase in the dental caries 

prevalence. The hypoplasia, besides being associated with a lower degree of mineralization of 

the enamel, takes the rougher dental surface, thus contributing to a greater retention of the plaque 

leading therefore to an increase of the caries. Simultaneously, premature children show 

immunodeficiencies, with decreased IgG, IgM, IgA, T-cells and factors from the complement 

system, thus increasing its dental caries predisposition(2, 4-8). We must also take into account 

that children born prematurely are often given special attention and extra care by their parents. In 

accordance, Gravina et al, admit that there is an increased consumption of sugary and potentially 

cariogenic food by prematurely born babies. In contrast, the consumption of sugary and more 

energetic food will help the child's development, thus contributing to, in a way, compensate the 

nutritional deficiencies characteristic of their condition(2). 

 Conversely, these children usually have a more early and thorough medical supervision 

allowing a better control, monitoring and prevention of the disease, which can contribute to a 

lower dental caries prevalence(2). 

 The dental caries is also intrinsically linked to the socio-economic status where the 

children are in. Simultaneously, it is assumed that a lower standard of living is associated with a 

lower oral health condition. Innumerable causes are mentioned for this. A lower socio-economic 
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status of the parents is often related with a lower education level and it is accepted that a mother 

with a lower education level is associated with a child with a higher risk of developing caries. 

Less visits to the dentist are also related to a lower social stratum, not only because of the 

expenses involved but also because of the lack of knowledge about the need for a periodic oral 

surveillance. So we can gather that, although the physiological conditions in which the child is 

born are of extreme importance, these alone do not dictate their overall and dental development. 

The environment, more specifically the socio-economic status plays an important role(2, 9). 

 Thus, the aims of this work focus on studying relation the between the dental caries 

prevalence, in four year-old children, and anthropometric perinatal factors such as weight, 

prematurity, cephalic perimeter, length and Röhrer's Index at birth. We also intend to investigate 

the extent to which maternal education may affect this relation.  
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Material and Methods 
 

This study was carried out using a cohort of 8.500 children of the “Geração XXI – Nascer 

e Crescer no Início do Milénio” project, by selecting a random sample of 662 four year-old 

children. Anthropometric perinatal data as well as the maternal education level were gathered 

previously in the date of birth following the ongoing project. Attached is the opinion of the ethics 

committee of the St. John Hospital (Attach 1). 

The children‟s oral cavity was observed and a prevalence of caries was registered through 

the ICDAS index (Attach 2). For registration we used previously calibrated examiners and 

scorers, having been used as research material a probe, an intraoral mirror and an air jet. The 

caries prevalence was calculated by adding the number of individuals with at least one caries 

incidence and dividing the figure by the total number of individuals. The dental caries disease 

was characterized according to the depth of the lesions per individual.    

It was considered that the classification 5 and 6 from ICDAS correspond to the 

parameters of caries lesion from WHO, being possible to compare the obtained data with the 

caries prevalence according to the parameters of the Decayed, Missed, Filled (DMFT) for 

deciduous teeth index.  

The acquired data in the dental evaluation at the age of four were correlated with the 

perinatal data regarding the weight, the Röhrer's index, the length, the length of pregnancy, the 

cephalic perimeter, as well as the maternal education. To determine the level of maternal 

education it was considered the number of years of completed schooling.  

Statistical Analysis 
 

For the statistical analysis the 19 ed. of SPSS
®
 software was used, in order to perform a 

descriptive analysis of these variables and an linear uni and multivariable correlation.  
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Results 

 

 

Table I – Prevalence of caries in the sample 

 Healthy Caries Total 

Nº of children 426 236 662 

% 64,35% 35,65% 100,00% 

 

 The table I shows data referring to the presence of dental caries in the sample, having 

been verified a prevalence of 35,65% according to ICDAS. 

 

 

 

 The figure 1 shows the prevalence of dental caries according different indexes. ICDAS 

index covers not only the two degrees of cavitated lesions that are common with cpod index as 

well another 4 specific degrees too. 

 

 

Table II - Characterization of caries according to sex 

Sex ICDAS CPO 

Males 133 56,36% 58 50% 

Females 103 43,64% 58 50% 

Total 236 100,00% 116 100% 

 

Healthy  
(64,35%)

ICDAS  
(35,65%)

cpod (17,5%)

Figure 1 - Prevalence of dental caries according ICDAS and cpod index 
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The table II shows the prevalence of dental caries according to sex. There‟s only 

differences when the presence of caries is analyzed according to ICDAS, having been verified a 

slight increase in the males.  

 

 

Table III – Severity of caries per child 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In table III it is possible to verify the severity of caries, per individual through the number 

of teeth with present caries lesions, having been found 17,4% of the children with more than two 

teeth with caries lesions.    

 

 

 

 

 

Nº of teeth with caries Nº of children % of the sample 

0 426 64,40% 

1 66 10,00% 

2 54 8,20% 

3 31 4,70% 

4 34 5,10% 

5 12 1,80% 

6 16 2,40% 

7 7 1,10% 

8 1 0,20% 

9 2 0,30% 

10 4 0,60% 

11 1 0,20% 

12 2 0,30% 

13 1 0,20% 

14 1 0,20% 

15 2 0,30% 

16 1 0,20% 

18 1 0,20% 
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Table IV- Characterization of the sample given the maximum depth of the verified caries lesion, according 

with ICDAS criteria 

 Type 

 No caries Non-cavitated lesions Cavitated lesions 

Depth 0 1 2 3 4 5 6 

Nº of 

children 
426 

24 21 45 30 72 44 

45 191 

Percentage 64,40% 
3,60% 3,20% 6,80% 4,50% 10,90% 6,60% 

6,80% 28,80% 

 

In table IV it is possible to verify that 6,8% of the children show non-cavitated caries 

lesions. Likewise, 28,8% of the children show cavitated lesions.  

 

Table V - Characterization of the caries given the quantity of cavitated and non-cavitated lesions  

 Type 

 Non-cavitated lesions Cavitated lesions 

Depth 1 2 3 4 5 6 

Nº of 

children 

24 21 45 30 72 44 

45 191 

Percentage 
10,17% 8,90% 19,07% 12,71% 30,51% 18,64% 

19,07% 80,93% 

 

Table V allows us to characterize the disease given the greater depth of lesion found per 

child. The cavitated lesions represent 80,93% of the registered totality of the disease.  

 

 

Table VI– Correlation of the different variables with the dental caries  

 crude OR (IC 95%) adj. OR (IC 95%) 

Length 1.02 (0.95,1.09) 1.04 (0.97,1.13) 

Weight 1.26 (0.71,2.24) 1.02 (0.53,1.96) 

IPR 0.82 (0.44,1.53) 0.7 (0.35,1.39) 

Prematurity 1.09 (0.99,1.19) 1.08 (0.97,1.2) 

Maternal Education 0.93 (0.9,0.96)* - 

Cephalic Perimeter 0.98 (0.88,1.09) 0.9998 (0.8898,1.1235) 

*statistically significant correlation 
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Table VI shows the results of the statistical analysis. Through the univariable linear 

correlation it can be verified that statistically significant differences were found when relating 

the prevalence of the dental caries at the age of four with the maternal education (p<0,001). To 

prevent the maternal education from distorting the results, behaving as a confounding variable, it 

was then estimated the OR adjusted for the maternal education, not having been found however 

statistically significant differences for the other variables.   
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Discussion 

 

Dental Caries  
 

 The first data to be addressed concerns the characterization of the  dental caries desease 

in the sample (Table I). It was possible to observe that 236 children had dental caries, and there 

is a smaller increase in the males (Table II). This shows us that, in the studied sample, the 

prevalence of caries is of 35.6%. Taking into account the recent data, referring to some studies 

that were done in Portugal, which place the prevalence of dental caries between 23 and 33%,  the 

result found is high(10). The explanation for the difference of values found is possibly associated 

with the caries index used in this study(11, 12). The values indicated by Areias et al concern the 

prevalence of caries analysis through the DMFT for deciduous teeth index. This index becomes 

less sensitive when considering as decayed the teeth that only present cavitated lesions, in which 

the probe penetrates. On the other hand, the ICDAS index is much more sensitive in the 

detection of dental caries. It considers 6 different degrees of severity of caries, whereas the first 

two degrees correspond to visual alterations in the enamel colour, the third degree corresponds to 

discontinuities in the enamel surface, the fourth degree to dentin lesions with superjacent non-

cavitated enamel, and the last two degrees to cavitated lesions where only the size of the lesions 

is distinguished (Table IV and V). For a possible comparison with previously published data, it is 

necessary to evaluate the indexes only in the degrees that are common to both. According to the 

WHO criteria, which considers as a caries lesion the ones where the probe penetrates till the 

dentin and that are used to calculate the prevalence of the disease, only the fifth and sixth 

degrees should be included(13). Therefore, considering this index, only 17,5% of the sample 

presents caries lesions (Figure 1, Table IV and V). Since the dental caries is a reversible disease 

in its early stages, that is, in the first three degrees of the ICDAS index, this index seems to be an 

added value in its early detection(14). When considering caries lesion only in the last two 

degrees, as it occurs on DMFT, not only are not epidemiologically registered all the real 

situations of the caries, but also the chance of reversing the situation is not contemplated. That is, 

preventive measures such as the use of fluoride supplements as early as necessary cannot be 

applied. The identification of the caries, when restricted to cavitated lesions, limits the area of 

action of the dentist, preventing him from helping in the regression of the disease, allowing it to 

act only when the dental restoration is the one option left(15).  
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 According to the WHO criteria, the assessment of the prevalence also takes into account 

the restorations and the teeth lost per caries. In this case, the children of the sample who present 

restored teeth also have decayed teeth and there are no children with lost teeth per caries. It 

should be noted, however, that an agreement has not yet been reached in literature, on who to 

correctly extrapolate the data from ICDAS to DMFT and vice-versa. The literature shows that, 

depending on the geographic area, different extrapolations, on which the degrees of ICDAS are 

considered in DMFT, may be performed. If we evaluate the depth of the lesion, we can identify 

that 80.9% of the children with dental caries present a cavitated state, while 19,1% of the 

children only have non-cavitated lesions (Table V). This data allows us to conclude that in the 

sample, besides the high prevalence of the caries, this is already in an advanced state.   

Weight and Prematurity 
 

 As indicated in table VI, statistically significant differences were not found between the 

birth weight and the prematurity in children that have dental caries at the age of four and in 

healthy children. These two data despite being simultaneously discussed have different clinical 

meaning. In the reviewed literature it is assumed, for instance, that in terms of growth the 

premature children progressively acquire the normal growth profile, while the babies with low 

weight, on average, grow more slowly(16). Several hypothesis can be raised to explain the 

absence of relation between these factors and the dental caries in this study. Premature children 

may be subject to regular visits to the dentist and to a higher disease prevention and in that way, 

a relation between the presence of caries and the prematurity/birth weight may not exist(2). 

Other hypothesis is that the premature children survive within more favourable socio-economic 

groups and have, therefore, access to more preventive measures, thus reducing the risk of dental 

caries appearance(2).  

 Other consulted systematic review articles indicate the lack of association between the 

low birth weight and the dental caries in the deciduous teeth, however they suggest the need of 

further studies to validate this idea(6). There are issues, like for instance the increase of 

hypoplasia of the enamel characteristic of this children and its relation with a higher prevalence 

of caries, which have not yet been fully analyzed and that need more attention from the 

researchers(2, 4, 17, 18). 
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Cephalic Perimeter 
 

 With regard to the neonatal cephalic perimeter statistically significant differences were 

not found between the group of healthy children and the group of children with caries (Table 

VI). The cephalic perimeter is an important data to take into account in the screening for 

neurological disorders and it seems to be important on determining malnutrition in childhood. 

However its value alone does not seem indicative of the dental caries manifestation in the 

individual. 

Birth length 
 

 The hypothesis that different birth length values could be related to a higher prevalence 

of caries was proved to be unfunded. Statistically significant data that could help relate the low 

birth length with the increase of dental caries prevalence were not found. In the studied literature 

no relation was found between the birth length and the child's development (Table VI).   

Röhrer's Index 

 

 The Röhrer's Index when comparing the birth weight, in grams, with the length cubed, 

will help identify if the babies are heavy or light for the length they have, that is, if they have a 

lot or few fat tissue. This index may, therefore, indicate the degree of malnutrition of the baby at 

birth. Statistically significant differences were also not found here in relation to the presence of 

caries (Table VI).   

Maternal Education 
 

 The low level of maternal education proved to have a statistically significant relation with 

the dental caries at the age of four (Table VI). This relation is in consonance with the analyzed 

literature (19-21). To understand in what way the maternal education influences the dental caries, 

some authors suggest that there is a relation between the parental education level and the socio-

economic status(9, 22, 23). The socio-economic status may influence the dental caries through 

several factors. The low socio-economic level is usually associated with less complete meals, 

rich in carbohydrates and therefore more cariogenic(24). It is also associated with a lesser oral 

hygiene and with less regular visits to the dentist. In the bibliography it is said that children from 

a lower socio-economic level have less preventive appointments than children of a higher level 

but, in turn, they have more treatment appointments(25). This shows that, in families with a 
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lower statute, the prevention of the disease is very small, which associated with a higher 

consumption of cariogenic food and lack of parental information and motivation leads to an 

increase of the dental caries prevalence. 

 Although the literature suggested that the perinatal factors can have an important role in 

the development of dental caries on the deciduous teeth, this relation was not verified in this 

study. However, the influence that the prematurity and the birth weight seem to have over the 

appearance of hypoplasias means that these data should be carefully analyzed. The maternal 

education seems to influence inversely the presence of dental caries at the age of four. In this 

regard, it is important to promote an increased awareness of mothers, specially of those with 

lesser education, for oral diseases, specifically the dental caries.   
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