
Romanian Journal of Oral Rehabilitation 

Vol. 9, No. 3, July- September 2017 

101 
 

 

CARIES-RISK EVALUATION OF SCHOOLCHILDREN IN  

IASI, ROMANIA 

 
Livia Bobu

1
, Lucia Barlean

2
, Alice Murariu

3
, Magda Barlean

4
 

1
“Gr. T. Popa" U.M.Ph. - Iași, Romania, Faculty of Dentistry, Department of Oral and Dental Prevention;  

2
“Gr. T. Popa" U.M.Ph. - Iași, Romania, Faculty of Dentistry, Department of Oral and Dental Prevention;  

3
“Gr. T. Popa" U.M.Ph. - Iași, Romania, Faculty of Dentistry, Department of Community Dentistry;  

4
“Gr. T. Popa" U.M.Ph. - Iași, Romania, Faculty of Dentistry, Department of Oral and Dental Diagnosis;  

Corresponding author: Alice Murariu; e-mail: murariu_alice@yahoo.com, tel. +40.746203437 

 

ABSTRACT 
The aim of the present study was to investigate the caries risk of schoolchildren in Iasi, Romania, using the 

cariogram program. Material and methods: the study was cross sectional, clinical and microbiological, and 

included 533 children aged 7 to 12 years, with various levels of socioeconomic status. Assessment of caries risk 

factors followed the protocol of the cariogram. Clinical and bacteriological assessments and questionnaires were 

used. Results: 35.81% of the children presented a high caries risk, and 36.78% - moderate caries risk. Caries 

risk decreased with increasing age and socioeconomic status. The DMFS index of 12-year-old children with 

high caries risk was 8.44 times higher than the DMFS index of children with low caries risk. Conclusion: The 

results of the study highlight the need for complex school-based caries preventive programs. 
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INTRODUCTION 

The development of oral diseases is the 

result of complex interaction between 

etiological factors and a number of risk 

factors, modulated by means of protective 

factors. Highlighting the risk factors allows 

identification of the elements acting towards 

the deterioration of oral health, which further 

makes possible the establishment of 

measures designed to eliminate the action of 

these factors. 

In case of carious disease, given the 

complex, multifactorial etiology, the 

plurivariable approach has a much higher 

predictive capacity than the use of a single 

variable (1, 2). For this reason, in recent 

years, caries risk has been assessed using the 

cariogram, which also has the advantage of 

suggesting interventions to the situation 

revealed (3, 4). 

The aim of the present study was to 

investigate the caries risk of schoolchildren 

in Iasi, Romania, using the cariogram 

software. 

 

MATERIAL AND METHODS 

The study was cross-sectional, clinical 

and microbiological. The following criteria 

were considered for the selection of the 

study sample: children aged 7 to12 years; 

children attending schools in various 

districts of Iasi town; schools in which a 

dental office was available. The sample was 

selected using the probabilistic method and 

included 533children (50.47% males and 

49.53% females). Clinical examinations 

were performed in the dental offices of the 

selected schools. 

Assessment of caries risk factors 

followed the protocol of the cariogram and 

included: caries experience, general related 

diseases, diet (as quantity and frequency of 

sugar consumption), bacterial plaque, 

number of Streptococcus mutans, 

fluoridation program and saliva (as salivary 

flow rate and buffer capacity). 

To determine caries risk factors, clinical 

and bacteriological assessments and 

questionnaires were required. The data 

obtained were recorded in the cariogram 

recording form, according to the 

recommended scores (5). 

Caries experience was assessed as the 

dmft and the DMFT indices. A mouth mirror 

and a blunt probe were used for the clinical 

examination, as well as artificial 

illumination (light of the dental unit). The 

teeth were air dried before examination. 
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The oral exams included the determination 

of data according to the methods and 

definitions proposed by the World Health 
Organization (6). 

Questionnaires recording food 

consumption over a 4-day period were used 

to assess diet.  

The Silness Löe index was used to 

evaluate the amount of the bacterial plaque. 

The level of Streptococcus mutans on dental 

surfaces (mesial and occlusal surfaces of the 

molars 1.6 and 3.6) and in saliva was 

assessed using Dentocult® SM Strip mutans 

kits (Orion Diagnostica Oy), according to 

manufacturer‟s instructions. Tests were 

performed at least 1 h after eating and 

toothbrushing, in a distinct dental visit and 

not during a treatment session; patients on 

antibiotic therapy during the last month 

before testing were excluded. 

Stimulated salivary flow rate was 

assessed using a paraffin tablet and a 

graduated container. The buffer capacity of 

the saliva was evaluated using the Saliva-

Check Buffer (GC) test, following the 

protocol recommended by the manufacturer. 

On the basis of these assessments the 

individual caries risk was calculated, by 

computerized data analysis and cariograms 

resulting in, using the software available on 

the Internet. 

The socioeconomic status of the family 

(SES), established as low, medium or high, 

was assessed considering parents' 

occupation, income and number of children 

in the family. A balanced distribution of the 

subjects belonging to the three 

socioeconomic levels was ensured in the 

study sample. 

Examinations were performed by three 

examinators, previously calibrated according 

to WHO methodology. For the purposes of 

establishing the repeatability index, 8% of 

the 7-year old children's and 5% of the  12-

year old children's records were re-

examined, yielding a Kappa index ranging 

from 0.73  to 0.84. 

Children participation in the study was 

conditioned by parental written consent. 

Children also had the opportunity to accept 

or refuse participation. 

Data privacy as well as the impossible 

identification of subjects in the case the 

results are published were guaranteed. 

SPSS 17.0 was used for the statistical 

analysis of data. The statistical significance 

threshold p was set at 0.05; chi-square test 

was used for data comparison and 

correlation analysis was performed using 

Spearman test. 

 

RESULTS 

Dental caries prevalence on temporary 

teeth of schoolchildren from grade 0 (7 

years) was 86.9%. For the permanent teeth, 

caries prevalence was 16.2% at the age of 7 

years and 74.1% at the age of 12 years. 

Caries experience index dmft was 5.05 

(2.78 SD) for the temporary teeth of children 

aged 7 years. For the permanent teeth, the 

values of the DMFT index were 0.27 (0.68 

SD) for children aged 7 years and 2.36 (1.66 

SD) for children aged 12 years. 

Caries experience index for the dental 

surfaces of temporary teeth of children aged 

7 years (dmfs) was 11.48 (8.37 SD). For the 

permanent dental surfaces, the values of the 

DMFS index were 0.32 (0.72 SD) for 

children aged 7 years and 3.91 (3.48 SD) for 

children aged 12 years. 

After the computerized processing of the 

data on the mentioned caries risk factors 

using the cariogram software, the following 

distribution of children aged 7-12 years on 

caries risk categories resulted in: 36.78% - 

moderate caries risk, 35.81% - high caries 

risk and 27.41% - low caries risk. 

The distribution is, however, different 

depending on the age group (Table 1): in 

children aged 7 and 8, high caries risk 

prevails (52.3% and 43.9%, respectively), 

while from the age of 10 moderate caries 

risk becomes predominant, being 

encountered with an increasing frequency 

until the age of 12, where it is present in 

40.5% of the children. Low caries risk was 

present in the smallest proportion in all age 

groups. 
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Table 1. Children distribution on caries risk categories and age groups (%) 

Age group 
Caries risk categories 

Low  Moderate High 

7 years 20.3 27.4 52.3 

8 years 25.6 30.5 43.9 

9 years 27.4 36.3 36.3 

10 years 28.1 36.1 35.8 

11 years 27.5 38.2 34.3 

12 years 26.7 40.5 32.8 

 

The differences between the percentages 

of caries risk groups in different age groups 

are statistically significant to a cut-off point 

of 0.05, and the correlation between caries 

risk and age is inverse, weak: caries risk 

decreases with increasing age group 

(Spearman correlation coefficient = -0.120). 

After calculating the mean values of the 

dmfs index, in the 7-year-old children, for 

each of the caries risk categories, important 

differences were found between them: 15.98 

for the subjects with high caries risk, 9.39 

for the children with moderate caries risk 

and 0.83 for the ones in the low caries risk 

category (Table 2).  

Table 2. Values of caries experience indices according to caries risk 

Caries risk category 
Caries experience indices (meanSD) 

dmfs (7 years) DMFS (12 years) 

Low  0.83 ( 3.12) 0.00 ( 0.00) 

Moderate 9.39 ( 2.73) 3.34 ( 4.21) 

High 15.98 ( 6.12) 8.44 ( 3.12) 

 

On the permanent teeth, the DMFS index 

of children aged 12 years was 8.44 in 

children with high caries risk, 3.34 in 

children with moderate caries risk and 0 for 

the subjects with low caries risk.  

Comparative analysis of caries risk 

according to the socioeconomic level shows 

clear differences on the percentage 

distribution of caries risk categories (Table 

3). Almost half of the children with high 

socioeconomic status fit into the category of 

low caries risk, while of the subjects with 

low socioeconomic status only 10.7% fit into 

this category. In contrast, the predominant 

category in these children is high caries risk 

(66.5%), which concerns only 7.3%  of the 

subjects with high socioeconomic status.  

Table 3. Children distribution on caries risk categories according to socioeconomic status (%) 

Socioeconomic 

status 

Caries risk categories 

Low  Moderate High 

Low 10.7 22.8 66.5 

Medium 21.8 44.5 33.7 
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High 49.7 43.0 7.3 

 

Chi-square test shows that these 

differences are statistically significant (p < 

0.05), and the correlation between caries risk 

and socioeconomic status is inverse, strong: 

caries risk increases with decreasing 

socioeconomic status (Spearman correlation 

coefficient = -0.563). 

 

 

DISCUSSION 

 

Risk assessment of future caries is done 

for the individual patient, the most important 

aim being to institute appropriate preventive 

measures (7). 

The results of the present study showed 

that most of the children in the study group 

(36.78%) were in the moderate caries risk 

category, but it should not be forgotten that 

an approximately equal percentage were in 

the high caries risk category – 35.81%, 

representing more than one third of the study 

group. 

A similar distribution of schoolchildren 

on caries risk categories was observed by 

other authors too, in studies conducted in 

developing countries: 77% of the 12-year-

olds were in the medium and high caries risk 

groups, with 45% of the children presenting 

a green sector of the cariogram below 50% 

(8). 

A less uniform distribution was observed 

in Brazil where, after realizing the 

cariograms in 7-year-old children, 6% of 

them were classified as low caries risk, 86% 

- as medium caries risk and 8% - high caries 

risk (9). 

In India, most of the children aged 12 

years were categorized as having medium 

caries risk (66%); in contrast, high caries 

risk group included only 13% of the 

children, with the remaining percentage of 

21% having a low caries risk (10, 11). 

In contrast, in Pakistan, 40% of the 

children aged 11-12 years were classified as 

low caries risk, and the remaining ones, in 

approximately equal proportions, were 

included in medium and high risk groups 

(12). 

Studies conducted in developed countries 

on children caries risk revealed a completely 

different situation from the one observed in 

the present study. For example, in Sweden, 

50% of the schoolchildren were in the low 

risk category, and only 3% of them had a 

high caries risk, based on data provided by 

the Cariogram (13). 

Given that the factors involved in the 

determination of individual caries risk are 

closely correlated with the level of income 

and the educational level (14), the 

distribution of the children in the studied 

group by carious risk categories appears to 

be logical. Thus, in children from families 

with low socio-economic level, there was 

not only higher consumption of sugar 

products, but also a higher frequency of 

increased densities of cariogenic 

microorganisms, as well as increased 

bacterial plaque index compared to subjects 

with high socio-economic level. These 

results are supported by the results of other 

studies in international literature (15). 

 Of course, caries risk assessment can 

not be done with mathematical accuracy 

(16). It can not be stated with 100% 

accuracy that a patient will develop a certain 

number of carious lesions in a given period 

of time, but can only estimate the likelihood 

of their occurrence in the next period, based 

on the combination of factors shown by the 

Cariogram (17). 

 The literature suggests that in the 

case of children, the risk of carious lesions is 

even greater as the contamination with 

Streptococcus mutans is earlier, although 

this risk can be partially compensated by 

others factors, including good oral hygiene 

and a non-cariogenic diet. Moreover, 

nutrition and oral hygiene can 

counterbalance each other, so that the 

appearance of carious lesions can be 

controlled even in the case of a cariogenic 

diet, provided that rigorous oral hygiene is 

maintained. 

The ultimate goal of caries risk 

assessment is to establish the necessary 

measures to improve oral health. The 

percentage of 73% of children found to be in 
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the medium and high risk categories 

recommends implementation of population 

preventive strategies (18, 19, 20). The social 

and economic conditions characteristic of 

the period our country is undergoing do not 

allow the establishment of measures already 

recognized as having maximum 

effectiveness in the prevention of children's 

tooth decay, such as the fluoridation of 

drinking water, but all the more justify the 

establishment of other methods for primary 

and secondary prevention, such as topical 

fluoridation, oral health education and 

application of dental sealants

. 

 

CONCLUSIONS 

 

1. Most of the schoolchildren aged 7-12 

years in Iasi are in the high (35.81%) or 

moderate (36.78%) caries risk categories.  

2. Caries risk decreases with increasing age 

(weak inverse correlation) and 

socioeconomic status (strong inverse 

correlation). 

3. Caries experience indices are much higher 

in children with high caries risk than in 

children with low caries risk. 

4. The results of the study highlight the need 

for complex school-based caries preventive 

programs 
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