
Introduction 

To date, there have been very few dental epidemiological 
studies published on the French population [Cahen et al., 
1993; Adam et al., 2005; Hescot et al., 2007]. They were 
based on the WHO basic method (presence of cavitated 
lesion) [WHO, 1997] to calculate the dmft and DMFT indices 
at 6, 9 and 12 years of age. They showed a reduction in 
caries experience; the dft reported was 3.21 in 1987, 2.68 in 
1990, 1.69 in 1993 and 1.26 in 2006, whereas the DMFT was 
0.52 in 1987, 0.22 in 1990, 0.06 in 1993 and 0.12 in 2006. 

Unfortunately, these results do not show the treatment needs 
of the population, omitting the detection of non-cavitated 
carious lesions) [Pitts and Stamm, 2004; Bourgeois et al., 
2005]. In fact nowadays, the necessity of early detection of 
carious lesions at the non-cavitated level is known as the 

key target in the overall effort to move away from operative 
towards non-operative preventive dentistry [Ekstrand et al., 
1998; Kühnisch et al., 2008].

As the clinical appearance of carious lesions is complex, 
different diagnostic and precise visual caries detection 
methods have been proposed [Ekstrand et al., 1997, 1998; 
Nyvad et al., 1999], the International Caries Detection and 
Assessment System (ICDAS II) Advanced Method [ICDAS 
co-ordinating committee, 2005 and 2009; Ismail et al, 2007; 
Pitts, 2009] and UniViSS [Kühnisch et al., 2009]. They all 
have included non-cavitated caries lesions, that the WHO 
basic method does not register [Braga et al., 2009] but also 
other criteria (such as white opacities, brown discoloura-
tions, translucency and caries activity) in order to describe 
the clinical appearance of the carious lesion as precisely as 
possible and to avoid the limitations of the WHO criteria. 

In 2005, the European Commission Health and Consumer 
Protection Directorate General edited a selection of essential 
oral health indicators in which the severity of carious lesions 
using ICDAS is now considered [Bourgeois et al., 2005]. This 
new approach to dental caries also considers elimination of 
caries-risk factors [Featherstone, 2004; HAS, 2005; Feather-
stone et al., 2007]. The French National Authority for Health 
(HAS) edited a guideline to assess the individual caries risk 
(ICR) of the patient that sought to assist dentists in determin-
ing the necessity for pit and fissure sealants in children and 
adolescents with a high ICR [HAS, 2005]. Using the princi-
ples of evidence-based dentistry, HAS proposed risk factors 
identified by cohort studies that focused on caries-risk 
assessment. These studies were carried out in countries with 
a socio-economic status similar to that of France. However, 
publications reviewing the distribution of these factors and 
their association with different levels of caries severity are 
currently unavailable in France. The aims of this study were 
firstly to describe the dental health status of 6-year-old chil-
dren using the ICDAS-II advanced method at different levels 
of caries severity for comparison purposes and secondly to 
measure the association between the acknowledged risk 
factors and cavitated carious lesions, or with both non-
cavitated and cavitated carious lesions. 

Materials and methods

Study design A cross-sectional study was carried out from 
September 2008 to June 2009 in Alpes Maritimes (AM). 
Ethical approval was obtained from the University of Nice  
scientific and ethics review committee (CPP Sud Médité-
rannée V) and from the appropriate local and government 
agencies including the Agence Française de Sécurité SAni-
taire des Produits de Santé (AFSSAPS).
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Study population Alpes Maritimes is the 14th most densely 
populated department in France with 235 persons per sq 
km. It includes Nice, the sixth largest city in France [INSEE, 
2009]. 9% of the 360 primary schools in the department are 
located in rural areas, the rest in urban areas. The urban pop-
ulation comprised schools of low (8.6 %) socio-economic 
status and others (91.4%) [INSEE, 2009]. The schools cor-
responding to a low socio-economic status were located in 
priority education areas (Zone d’Éducation Prioritaire: ZEP) 
defined by the French government (Ministry of National Edu-
cation) and these ZEP schools received additional funding. 

Sampling procedure As schools in France are classified into 
two groups based on ZEP and non-ZEP status, a random 
sample of these schools was selected from urban and rural 
areas to obtain the necessary sample size of 306 children. 
This was calculated based on the proportion of high caries-
risk children of first grade level in Nice (94% of these children 
were among the ZEP and 84% were among the non-ZEP), 
a power of 80% and an alpha level of 5% [Zakarian et al., 
2009]. To achieve this, six schools out of the 360 in Alpes 
Maritimes were randomly selected. All of the first grade chil-
dren of these schools were invited to participate in this study. 
Thus, the total sample size for this study was 341 children. 
This grade level was retained because in France and in the 
other European countries, both dmft and the DMFT are reg-
istered at the age of 6 years. The inclusion criteria required 
each child's and parent/guardian’s consent, and a three-year 
commitment to remain at the same primary school. 

Data collection A questionnaire and a consent form to 
participate in the study were given to all of the parents of 
the first grade schoolchildren prior to a dentist’s visit at the 
school. This self-administered questionnaire, validated in a 
previous study [Zakarian et al., 2009], sought information 
about the caries-risk factors as recommended by the HAS. 
Questions regarding their oral health habits, such as “not 
brushing the teeth daily with fluoridated toothpaste”, “regular 
sweet consumption between meals” (i.e. the consumption of 
sugar-containing foods, sugar-containing drinks and sweets) 
and “the daily long-term use of medication containing sugar 
or causing hyposalivation” were included on the form.

The salivary tests consisted of collecting stimulated saliva 
samples (at least 1 hour after eating) in a tube (Cario Ana-
lyse®, Pierre Fabre Oral Care, France) that was ultimately 
sent to the Clinident Institute (Aix-en-Provence, France). The 
test assessed salivary buffering capacity (low, moderate or 
high) and the count (CFU/ml) of Streptococcus mutans (SM) 
and Lactobacillus acidophilus (LB) by a real-time polymerase 
chain reaction. Six samples (1.8%) were lost in the mail. 

Clinical examinations These were performed by one 
experienced paediatric dentist (CJ) in classrooms using 
disposable intra-oral mouth mirrors, an air-water syringe 
(Trans’Care®Max, Satelec group, Acteon Equipment) and 
a LED headlight (Power-Spotlight®, Bisico). Before tooth 

brushing by the examiner (Happy Morning® brushes, 
Hager&Werken), dental plaque visible without disclosing 
agent but using a dental probe, was noted as present if 
scores 2 (thin plaque collected) or 3 (thick plaque collected) 
of the Silness and Löe Plaque Index [Loë and Silness, 1964] 
were registered on at least one tooth (on any surface).

Dental health status was recorded using the ICDAS-II 
advanced method [Pitts and Stamm, 2004; Ismail et al., 
2007; Pitts, 2009]. Children's dental status were classified 
on three levels: caries-free children (all teeth were caries 
free, ICDAS-II code 0), children affected by cavitated carious 
lesions (ICDAS-II codes 3-6 classified as carious), as in the 
WHO basic method, and children with both non-cavitated 
and cavitated carious lesions (ICDAS-II codes 1-6 classi-
fied as carious), as in the ICDAS-II advanced method. The 
oral indices calculated were d1-6mft (ICDAS-II codes 1-6 as 
decayed) and d3-6mft (ICDAS-II codes 3-6 as decayed) for 
primary teeth, and D1-6MFT-M1 and D3-6MFT-M1 for the first 
permanent molars only, as recommended by the European 
Commission Health and Consumer Protection Directorate 
General, France [Bourgeois et al., 2005]. 

Statistical analysis Descriptive statistics were used to 
characterise the putative risk factors and the distribution of 
known confounders. Logistic regression analyses were per-
formed to assess the association between caries level and 
the risk factors recommended by the HAS, as well as the 
salivary factors. The dependent variable was the presence 
of carious lesions (no = 0, caries = 1). Two series of analy-
ses corresponding to two different cut off-points for caries 
severity were performed. Firstly, the group including all sub-
jects with non-cavitated caries lesions and cavitated caries 
lesions (ICDAS-II codes 1-6) was compared with a group of 
caries-free children (ICDAS-II code 0). Secondly, the group 
of subjects with cavitated caries lesions only (ICDAS-II 
codes 3-6) were compared with a group of children who had 
ICDAS-II codes 0-2 for all their included teeth. The level of 
significance was set at 5%. In each class, two randomised 
children were examined twice one week apart by CJ using 
the ICDAS-II advanced method on first permanent molars, to 
measure intra-examiner reliability; the corresponding Kappa 
value was 0.79. Data were analysed using SPSS software 
(18.0, SPSS Inc., Chicago, USA). 

Results

Among the 344 children invited to participate to this study, 
341 (99.13%) accepted. The average age of the male partici-
pants (48%) was 6.25±0.46 years of age. Conversely, the 177 
female (52%) participants had an average age of 6.30±0.46 
years of age (p=0.062). In reference to the examined chil-
dren, 10.8% (n=38) resided in a rural area and 11.1% (n=36) 
resided in low socio-economic status areas (corresponding 
to ZEP schools).
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Only primary teeth were present in 48 children (14%) whereas 
293 children (85.9%) had a mixed dentition including up to 
four permanent molars (mean=2.8,±1.6). Dental plaque was 
visible in the majority of the children (64.5%, n=220). There 
were 133 caries-free (ICDAS-II code 0) children (39%); 96 
other children (28.2%) did not have clinically manifest cavi-
tated carious lesions. The oral indicators were very similar 
for all the schools (Table 1).

Cavitated lesions The only statistically significant differ-
ence was noted for cavitated carious lesions of primary 
teeth. Children residing in ZEPs had more primary teeth with 
cavitated carious lesions than children from other areas. As 
a result, d1-6mft and d3-6mft differed statistically according 
to socio-economic status. Additionally, the only statistically 
significant difference between rural and urban schools con-
cerned non-cavitated carious lesions (ICDAS-II codes 1-2) in 
primary teeth. The latter had no effect on D1-6MFT. 

Caries risk factors The associations of the caries-risk fac-
tors with the different level of caries severity are presented 
in Tables 2 and 3. While the tooth-brushing frequency 
(mean=1.6±0.5 times daily) varied by child, fluoridated 
toothpastes were systematically used. None of the children 
used long-term medication containing sugar or causing 
hyposalivation. In the crude logistic regression analyses, 
caries (ICDAS-II codes 1-6) was statistically significantly 
associated with the economic status of the school area 
(p=0.03), the consumption of more than one sugary snack 
per day (p=0.002), and/or sugary drinks between meals 
(p=0.003), the presence of visible dental plaque (p=0.001), 
a low buffering capacity (p=0.05), and a SM count superior 
to 105 CFU/ml (p=0.002) (Table 2). Five of these six caries-
risk factors, consumption of more than one sugary snack per 
day (p=0.02), and/or sugary drinks between meals (p=0.01), 
presence of visible dental plaque (p=0.001), a low buffering 
capacity (p=0.02), and a SM count superior to 105 CFU/ml 

Table 1. Caries experience in 6-year-old French children by school area. 

Caries experiences (mean ± SD)

Type of lesion Rural Urban ZEP Non ZEP Total

Primary teeth 
ICDAS-II code 1-2

0.47 ± 0.69* 0.95 ± 1.39* 1.25 ± 1.56 0.86 ± 1.31 0.90 ± 1.34

Permanent molars 
ICDAS-II code 1-2

0.73 ± 1.40 0.60 ± 1.07 0.88 ± 1.07 0.59 ± 1.12 0.62 ± 1.11

Primary teeth 
ICDAS-II code 3-6

0.79 ± 1.30 0.99 ± 1.81 1.97 ± 2.65* 0.85 ± 1.59* 0.97 ± 1.76

Permanent molars 
ICDAS-II code 3-6

0.15 ± 0.57 0.19 ± 0.67 0.22 ± 0.61 0.18 ± 0.67 0.18 ± 0.66

D1-6MFT 1.84 ± 2.31 2.47 ± 2.78 3.83 ± 3.37* 2.23 ± 2.60* 2.40 ± 2.73

d3-6mft 1.37 ± 2.10 1.51 ± 2.47 2.58 ± 3.42* 1.37 ± 2.26* 1.50 ± 2.43

D1-6MFT-M1 0.88 ± 1.58 0.83 ± 1.34 1.09 ± 1.30 0.81 ± 1.37 0.84 ± 1.37

D3-6mft-M1 0.15 ± 0.57 0.23 ± 0.76 0.22 ± 0.61 0.22 ± 0.76 0.22 ± 0.74

(p=0.001), in addition to the lack of daily toothbrushing with 
a fluoridated toothpaste (p=0.02), were also associated with 
cavitated caries lesions (ICDAS-II codes 3-6). 

Statistical analysis In a multiple logistic regression analysis, 
visible dental plaque and a SM count greater than 105 CFU/
ml were the only two factors that remained associated with 
carious lesions coded as either ICDAS-II 1-6 or 3-6 (Tables 2 
and 3). Daily toothbrushing with fluoridated toothpaste also 
remained related to cavitated caries lesions. 
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Table 2. Logistic regression analysis to assess the associations between caries-risk factors and caries code 1-6 (cavitated and non-cavitated 
carious lesions) among 6-year-old French children.

Caries-free 
(ICDAS-II code 0)

n (%)

At least one  
carious lesion 

(ICDAS-II code 1-6)
n (%)

Crude 
OR (95% CI)

Adjusted 
OR (95% CI)

School

Non-ZEP 125 (41.0) 180 (59.0) 1 1

ZEP 8 (22.2) 28 (77.8) 2.43 (1.07, 5.51) 1.68 (0.67, 4.19)

Geographical area

Urban 117 (38.6) 186 (61.4) 1 Not in the model

Rural 16 (42.1) 22 (57.9) 0.87 (0.44, 1.72)

Gender

Masculine 60 (36.6) 104 (63.4) 1 Not in the model

Feminine 73 (41.2) 104 (58.8) 0.82 (0.53, 1.27)

Daily tooth-brushing with fluoride toothpaste

Yes 132 (39.5) 202 (60.5) 1 Not in the model

No 1 (14.3) 6 (85.7) 3.92 (0.47, 32.94)

More than 1 sugary snack per day

No 118 (43.1) 156 (56.9) 1 1

Yes 15 (22.4) 52 (77.6) 2.62 (1.41, 4.86) 1.87 (0.95, 3.71)

Daily sweets

No 114 (40.4) 168 (59.6) 1 Not in the model

Yes 19 (32.2) 40 (67.8) 1.43 (0.79, 2.59)

Daily sugary drinks

No 111 (43.7) 143 (56.3) 1 1

Yes 22 (25.3) 65 (74.7) 2.29 (1.33, 3.95) 1.58 (0.85, 2.91)

Dental plaque visible without disclosing agent 1

No 61 (50.4) 60 (49.6) 1 1

Yes 72 (32.7) 148 (67.3) 2.09 (1.33, 3.29) 1.84 (1.14, 2.97)

Buffering capacity 2

Moderate / High 94 (42.9) 125 (57.1) 1 1

Low 37 (31.9) 79 (68.1) 1.61 (1.00, 2.58) 1.35 (0.82, 2.22)

SM count 3

<105 122 (42.8) 163 (57.2) 1 1

<105 9 (18.0) 41 (82.0) 3.41 (1.60, 7.28) 2.73 (1.25, 6.02)

LB count 4

<105 1 (50.0) 1 (50.0) 1 Not in the model

<105 130 (39.0) 203 (61.0) 1.56 (0.10, 25.18)

retained for multivariate model.

2Buffering capacities moderate and high were grouped together for the logistic regression.
3

4
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Table 3. Logistic regression analysis to assess associations between caries-risk factors and caries code 3-6 (cavitated carious lesions) among 
6-year-old French children.

Caries-free  
(ICDAS-II code 0-2)

n (%)

At least one carious 
lesion 

(ICDAS-II code 3-6)
n (%)

Crude 
OR (95% CI)

Adjusted 
OR (95% CI)

Schools

Non-ZEP 210 (68.9) 95 (31.1) 1 Not in the model

ZEP 19 (52.8) 17 (47.2) 1.98 (0.98, 3.97)

Geographical areas

Urban 205 (67.7) 98 (32.3) 1 Not in the model

Rural 24 (63.2) 14 (36.8) 1.22 (0.61, 2.46)

Gender

Masculine 106 (64.6) 58 (35.4) 1 Not in the model

Feminine 123 (69.5) 54 (30.5) 0.80 (0.51, 1.26)

Daily tooth-brushing with fluoride toothpaste

Yes 228 (68.3) 106 (31.7) 1 1

No 1 (14.3) 6 (85.7) 12.91 (1.53, 99.55) 11.56 (1.35, 98.73)

More than one sugary snack per day

No 192 (70.1) 82 (29.9) 1 1

Yes 37 (55.2) 30 (44.8) 1.93 (1.10, 3.37) 1.41 (0.73, 2.75)

Daily sweets

No 190 (67.4) 92 (32.6) 1 Not in the model

Yes 39 (66.1) 20 (33.9) 1.05 (0.58, 1.90)

Daily sugary drinks

No 180 (70.9) 74 (29.1) 1 1

Yes 49 (56.3) 38 (43.7) 1.87 (1.14, 3.12) 1.31 (0.71, 2.41)

Dental plaque visible without disclosing agent1

No 100 (82.6) 21 (17.4) 1 1

Yes 129 (58.6) 91 (41.4) 3.36 (1.95, 5.77) 3.08 (1.71, 5.53)

Buffering capacity2

Moderate / High 157 (71.7) 62 (28.3) 1 1

Low 68 (58.6) 48 (41.4) 1.79 (1.12, 2.87) 1.48 (0.88, 2.50)

SM count3

<105 208 (73.0) 77 (27.0) 1 1

>105 17 (34.0) 33 (66.0) 5.24 (2.76, 9.95) 4.97 (2.51, 9.82)

LB count4

<105 1 (50.0) 1 (50.0) 1 Not in the model

>105 224 (67.3) 109 (32.8) 0.49 (0.03, 7.86)

retained for multivariate model.

2Buffering capacity moderate and high were grouped together for the logistic regression.
3

4
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Discussion

In reference to the ICDAS-II advanced method, 39% of the 
6-year-old children were caries-free (all teeth had ICDAS-II 
code 0), but 67.2% of the children within that same group 
were considered as caries-free when assessed according to 
the WHO basic method (all teeth had ICDAS-II codes ranging 
from 0 to 2). Our results confirmed those published by Braga 
et al. [2009] that recording both cavitated and non-cavitated 
lesions, as in the ICDAS-II advanced method, might detect 
associations more sensitively in a cohort study. Most chil-
dren were classified as caries-free, when recording only 
the cavitated lesions following the WHO criteria, had non-
cavitated lesions [Kühnisch et al., 2008; Braga et al., 2009]. 
Furthermore, the calculation of the DMFT/dmft indices where 
the detection threshold was at the level of cavitation, had 
either been claimed to be outmoded or insufficient given the 
current knowledge of dental caries [Bader et al., 2001; Pitts 
and Stamm, 2004]. On the contrary the ICDAS-II advanced 
method allows accurate recording of the severity of carious 
lesions, through non-cavitated stages, to frank cavitation, 
and has been reported to increase precision of caries detec-
tion over traditional methods [Kühnisch et al., 2008, Braga 
et al., 2009]. Furthermore, ICDASII is recommended for its 
accuracy in detecting caries, in permanent [Diniz et al., 2009] 
and primary molars [Shoaib et al., 2009]. Recording caries 
in accordance with ICDAS II codes has good reproducibility 
[Braga et al., 2009], as supported by the Kappa value (0.79) 
in our study. 

Comparing the actual WHO proportion of caries-free chil-
dren with older data from previous studies [Cahen et al., 
1993; Adam et al., 2005; Hescot et al., 2007], we noted an 
improvement in oral health status among French 6-year-old 
children. The increase in the proportion of caries-free chil-
dren from 1987 (32.2%) to 1991 (46.8%), was higher than 
that noted in the past decade: 56% in 1993 to 63.4% in 
2006 [Cahen et al., 1993; Hescot et al., 2007]. Moreover, 
the caries-free estimate in this study was just slightly higher 
than that observed in 2006 [Hescot et al., 2007] and lower 
than the values noted among 5-year-olds in Finland in 1993 
(78%) and in Sweden in 1991 (60%) [Axelsson et al., 1993; 
Vehkalahti et al., 1997]. This confirms the lower caries expe-
rience in the Mediterranean European countries compared 
with the Nordic countries [Cahen et al., 1993; Adam et al., 
2005].

The d3-6mft observed in the current study was lower than 
the dft (mean=2.48±3.22) in 1991 [Hescot et al., 2007]. Con-
versely, no clinical difference was noted in permanent teeth 
when comparing D3-6MFT-M1 in the present study and DMFT 
in 1991 (mean=0.25±0.78) or 2006 (mean=0.12±0.15) [Hes-
cot et al., 2007]. This may be because most of 6-year-old 
children had no or just recently erupted permanent molars.

Our results can be extrapolated to the population of school-
children at six years of age in Alpes Maritimes and in France. 

Such a comparison is plausible as our sample accounted for 
11.1% of the children in ZEP schools. In France, an average 
of one child in six attends a school in a ZEP area [INSEE, 
2009]. The only significant statistical difference in the oral 
health indicators between the ZEP and the non-ZEP school-
children was found for d3-6mft (dmft). This was in accordance 
with the results reported in other national epidemiological 
studies [Cahen et al., 1993; Adam et al., 2005; Hescot et 
al., 2007] and was also the case for D1-6MFT including all 
primary tooth cavitated and non-cavitated carious lesions. 
However, these differences were not obvious for D1-6MFT-
M1 and D3-6mft-M1, most likely because the majority of the 
participants had no or few permanent teeth.

The studied caries-risk factors included different individual 
behaviours and clinical data. Only univariate logistic regres-
sion showed that children who consumed sugary snacks or 
drinks more than once a day between meals had more car-
ies (ICDAS-II codes 1-6 and codes 3-6). This variable was 
not significant in multivariate analysis, after the inclusion of 
the variable SM count for caries ICDAS-II codes 1-6 and of 
daily tooth-brushing with fluoridated toothpaste for caries 
ICDAS-II codes 3-6. This is in agreement with the literature 
concerning nutrition-related habits, especially cross-sec-
tional studies based on univariate relationships [Marshall et 
al., 2003; Anderson et al., 2009]. By including dietary habits 
in the multivariate analyses, its significant association with 
caries experience disappeared. This was described in the 
narrative review of the literature by Rugg-Gunn and Mur-
ray [1983], where only one of the 16 papers found a strong 
association in the primary dentition. They concluded that 
the relationship between sugar consumption and caries 
was much weaker in the modern age of fluoride exposure. 
Controlling the consumption of sugar remains a justifiable 
part of caries prevention and warrants a place in oral health 
education, but it should not be used for an ICR assessment 
[Featherstone et al., 2007].

Multivariate logistic regression analyses assessing the asso-
ciation of socio-demographic characteristics, oral hygiene 
and dietary habits with the presence of at least one carious 
lesion (ICDAS-II codes 1-6 or ICDAS-II codes 3-6) showed 
that only daily toothbrushing with fluoridated toothpaste 
was related to the presence of cavitated caries lesions. No 
other factor was statistically associated with caries. As all 
of the children used fluoridated toothpaste, the significant 
difference between caries-free children (ICDAS-II codes 0-2) 
and others with cavitated caries lesions (ICDAS-II codes 
3-6) could be due to the tooth brushing frequency. These 
results suggest that, when tooth brushing is performed at 
least once a day, the risk of caries progressing from ICDAS-II 
codes 1-2 to 3-6 will be reduced. Conversely, when children 
experiencing caries with ICDAS-II codes 1-6 were grouped 
together and compared with a caries-free group (all teeth 
ICDAS-II code 0), daily tooth brushing with fluoridated den-
tifrice did not significantly differ. Daily tooth brushing with 
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fluoride toothpaste may inhibit enamel lesions progressing 
to become cavitated caries lesions and this effect may be 
more important than its preventive effect on the initial non-
cavitated caries lesions. This first hypothesis needs to be 
confirmed. A second, parallel hypothesis would relate to the 
different fluoride concentrations in toothpastes [Walsh et al., 
2010]. This information was not available at the time of this 
study because the toothpaste brand was the only reported 
information.

Of the children that participated in this study, 64.5% had 
visible plaque. Only six children reported not brushing their 
teeth daily. These results could be due to a child’s lack of 
manual dexterity at six years of age or due to the timing of the 
examination (taken place either in the morning on arrival at 
school or after lunch). This study and several others [Vanob-
bergen et al., 2001; Tagliaferro et al., 2008] found that visible 
plaque was one of the two clinical variables associated with 
caries experience, regardless of the ICDAS-II codes (1-6 and 
3-6). This confirms the conclusions of Bellini et al. [1981] 
who stated that the quality of brushing is more important 
than its frequency for caries presence.

In this study, the second variable associated with ICDAS-II 
codes 1-6 or codes 3-6 caries lesions was the SM count 
included in the Cario-Analyse® salivary test. Previously men-
tioned in many other studies, this supports the importance 
of the SM count which plays a leading role in the initiation 
of caries [Thibodeau and O’Sullivan, 1999]. This study also 
showed that the LB count was not associated with the caries 
experience. In fact, the counts of SM and LB showed inverse 
distributions but only in subjects with caries ICDAS-II code 
3-6 when LB counts were usually implicated in the progres-
sion of the caries.

Lastly, the buffering effect of saliva (Cario-Analyse®), tested 
for the first time in a school environment, showed a significant 
statistical association with the presence of ICDAS-II Codes 
1-6 or 3-6 lesions, but only in univariate logistic regressions. 
This was in agreement with the results of Azrak et al. [2008] 
who used a different test based on colorimetric modification 
when in contact with the saliva. 

Conclusion

The registration methods had a major effect on the propor-
tion of 6-year-old children that were caries-free but did not 
greatly change the association between traditional risk fac-
tors for carious lesions at different levels of severity. The risk 
factors associated with cavitated carious lesions or both 
cavitated and non-cavitated lesions were plaque and the 
SM count. Daily tooth brushing with fluoridated toothpaste 
was negatively associated with cavitated carious lesions. 
The identification and the avoidance of all caries-promoting 
factors and regular exposure to fluoride remain essential for 
good oral health in the environment of Alpes Maritimes.
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