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Abstract 

Aim: To assess the prevalence and severity of dental caries in the primary (deciduous) dentition of 3-6 

year old children attending Anganwadi centers of District Faridabad using the diagnostic criteria of the 

International Dental Caries Detection and Assessment System (ICDAS) II. 

Materials and Method: A cross-sectional study was conducted among 3-6 year old Anganwadi 

children using criteria of the ICDAS. Clinical examinations of 350 children were conducted by single 

examiner who was previously trained in the ICDA Sand the intra examiner kappa values was found to 

be ≥0.79 for all codes of ICDAS. For the analysis, the SPSS, version-14 was used. The ICDAS II 

codes were converted into: the d-component consisted of (a) d2-3 component comprising ICDAS II 

codes 2, 3; (b) d4-6 component comprising ICDAS II codes4, 5, 6; (c) d2-6 component comprising 

ICDAS II codes 2-6. The prevalence of different ICDAS II codes and d2-3(enamel caries), d4-6 (dentinal 

caries) & d2-6(enamel and dentinal caries) were compared across different age groups and gender using 
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chi-square test. To compare the severity of the disease among different age groups and gender, 

ANOVA and unpaired Student‟s t-test was used respectively.  

Results: The prevalence of dental caries among Anganwadi children was found to be 38.0%. The 

prevalence of d2-3s (enamel lesions), d4-6s (dentinal lesions), and d2-6s (enamel and dentinal lesions) in 

the present study was 21.4%, 23.1% and 40.6% respectively. The mean score d2-3s (enamel lesions), d4-

6s (dentinal lesions), and d2-6s (enamel and dentinal lesions) in present study was 0.68±1.57, 0.43±1.07 

and 1.66±3.12 respectively. Among males and females, only the mean number of surfaces affected 

from code 3 (Localized Enamel Breakdown) was found to be significantly more among males as 

compared to females. The prevalence of d2-3s (ICDAS II score 2-3, enamel lesions) was found to be 

significantly more among males as compare to females (p-value<0.05) 

Conclusion: Caries prevalence was low in preschool children attending Anganwadi centers but there 

was accumulation of unmet needs due to poor access to dental services. So, there is need of appropriate 

preventive approaches to reduce the burden of disease. 

 

Key Words: ICDAS, Dental caries, Anganwadi children 

 

I. INTRODUCTION 

Early childhood caries (ECC) is a serious socio-behavioral and dental problem that afflicts infants and 

toddlers.
1,3

 ECC can rapidly destroy the primary dentition of toddlers and small children and if left 

untreated, can lead to pain, acute infection, nutritional insufficiencies, learning and speech problems. 

Dental caries in primary dentition not only deteriorates quality of life of young children but it can also 

affect the permanent dentition.
17,24,25

 Dental caries is a serious public health problem especially in 

socially disadvantaged groups in both developed and developing countries, with India being no 

exception.
5,6,21

 In a developing country like India, the government has initiated a programme known as 

the Integrated Child Development Scheme (ICDS) which is intended to deliver a package of basic 

health services to children less than six years of age. Under the ICDS, there is a social worker known 

an Anganwadi Worker for a population of 1000 people, with responsibilities of organizing informal, 

preschool education in Anganwadi Centers for children of 3 to 5 years of age.
7
 But the dental health of 

preschool children has been neglected in official health policies, since it is not considered an important 

part of their well-being or general health status.
2,9,20,22

 The preschool period is very important in 

respect to oral health because oral health of an individual is developed in this period and again 

preventive factors established during this age will determine the person‟s dental health for many years 

to come. To assess the burden of the dental caries in Indian preschool children, all of the previous 

surveys practically used the DMFT/S Index where only teeth or surfaces with cavitated lesions 

extending into the dentin have been counted.
14,16,27

 With the emergence of minimally invasive 

treatment modalities which helps in the remineralization of teeth, a need was felt for the diagnosis of 

the caries at initial level (non-cavitated lesions) so that at early stage preventive measures could be 

taken. An evidence based criteria which would permit standardized caries detection and diagnosis in 

different environments and circumstances led to the development of International Caries Detection and 

Assessment System (ICDAS).
4
 ICDAS integrates several new criteria systems for caries detection. It 

was designed to detect six stages of the carious process, ranging from the early clinically visible 
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changes in enamel caused by carious demineralization to extensive cavitation.
11,18,19

 ICDAS was 

divided into sections covering coronal caries (pits and fissures, mesial-distal, and buccal-lingual), root 

caries, and caries-associated-with-restorations and sealants (CARS). Also, the coordinating committee 

developed a full protocol for examination to ensure that all conditions were specified in the criteria (for 

example, cleaning and drying of tooth surfaces). After conducting thorough review of literature, a 

paucity of data was found on the dental caries experience among 3-6 year old children attending 

Anganwadi centers of District Faridabad. Thus, the present study was conducted to assess the 

prevalence and severity of dental caries in the primary (deciduous) dentition of 3-6 year old children 

attending Anganwadi centers of District Faridabad using the diagnostic criteria of the ICDAS II. 

 

II. MATERIALS AND METHOD 

A cross-sectional study was carried out among 3-6 year old Anganwadi children of District Faridabad 

from December 2013-Feburary 2014. Before conducting the study, ethical approval was obtained from 

Institutional Ethical Committee of „Sudha Rustagi College of Dental Sciences & Research, Faridabad‟. 

Permission to examine the children and record their personal data was also obtained from the 

respective Primary Health Centers and Community Health Centers. Written informed consent was 

obtained from the parents prior to examination of each subject. The sample size was estimated on the 

basis of 40% prevalence of dental caries among 3-6 year old children (as found in pilot study) with 5% 

absolute precision, alpha error as 5% and beta error as 20%and final sample size was estimated to be 

370. To obtain the required sample size, a stratified cluster sampling technique with Anganwadi as the 

primary sampling unit. Out of total 407 Anganwadis, there were 184(45%), 98(24%), 125(31%) 

Anganwadis in Faridabad (Urban), Faridabad (Rural) and Ballabhgarh respectively. Using 

proportionate stratified sampling technique the respective number of Anganwadis of Faridabad 

(Urban), Faridabad (Rural) and Ballabhgarh was calculated as 9, 5, and 4 respectively. Although it was 

predicated that 20 children will be selected but we did not find even 20 children in some Anganwadi or 

some parents did not allow clinical examination of their parents, so final sample size achieved was 

350. Inclusion criteria included children aged 3-6 years who were present in the Anganwadi on the day 

of examination and presence of fully erupted primary dentition. Exclusion criteria included children 

whose parents did not give the consent or either parent were not present and children with special 

needs that prohibited an oral examination. The data collection included a combination of clinical 

examination and questionnaire. Questionnaire was administered to the parents or legal guardians of the 

children to explore the variables related to oral hygiene habits, dietary habits and education level of 

parents. The clinical examination of all the subjects at the Anganwadis was done by a single examiner 

for the assessment of Dental caries using ICDAS II. The subjects were seated on a chair with back rest 

and the examiner performed the examination standing in front of the chair, in a room under natural 

lighting with the aid of plane mouth mirror & Community Periodontal Index probe. The teeth were 

cleaned with the help of gauze piece prior to clinical examination. All readings were recorded on a 

specially prepared form. The intra-examiner variability was checked by performing repeat examination 

on 10% randomly selected subjects and the intra examiner kappa co-efficient values for different codes 

of ICDAS criteria were calculated to be ≥0.79. The ICDAS II criteria used in the study is given in 



Annals of R.S.C.B., ISSN: 1583-6258, Vol. 25, Issue 6, 2021, Pages. 1012-1022 
Received 25 April 2021; Accepted 08 May 2021. 
 

http://annalsofrscb.ro  1015 

 

Annexure 1. For the Statistical analysis, the SPSS, version-14 (IBM, USA) was used. The ICDAS II 

codes were converted into: The d-component consisted of: 

(a) d2-3 component comprising ICDAS II codes 2, 3;  

(b) d4-6 component comprising ICDAS II codes 4, 5, 6; 

(c) d2-6 component comprising ICDAS II codes 2-6.  

The prevalence and severity of different ICDAS II codes and d2-3 (enamel caries), d4-6 (dentinal caries) 

& d2-6 (enamel and dentinal caries) were calculated as frequencies and means respectively. Age wise 

and gender wise comparison of frequencies and mean number of surfaces were performed using chi-

square test, ANOVA and unpaired Students t-test. 

 

ANNEXURE 1: ICDAS (INTERNATIONAL CARIES DETECTION ASSESSMENT SYSTEM)  

Criteria for detection of caries 
 

Code Criteria 

0 Sound tooth surface, with no visual changes indicative of caries. 

1 Not included in this study. 

2 
Distinct visual change in enamel. When wet, there is a carious opacity (white spot lesion) 

and / or brown carious discoloration which is wider than the natural fissure / pit. 

3 
Initial localized enamel breakdown, without clinically visual signs of dentinal 

involvement. 

4 Underlying dark shadow from dentin, with or without enamel breakdown. 

5 
Distinct cavity with visible dentin cavitation in opaque or discolored enamel with exposed 

dentin in the examiner‟s judgment. 

6 

Extensive distinct cavity with clearly visible dentin. The cavity is both deep and wide. 

Dentin is clearly visible on both the walls and at the base. An extensive cavity involves at 

least half of a tooth surface, possibly reaching the pulp. 

 

III. RESULTS 

Among 350 Anganwadi children, 151 (43.1%) subjects were males and 199 (56.90%) were females. 

Table 1 is showing distribution of anganwadi children among different age groups and gender. 

 

TABLE 1: Distribution of Anganwadi children by Age and Gender 

AGE 
 

GENDER Total 

Male Female 
 

3 year 
n 29 25 54 

% 53.7 46.3 100 

4 year 
n 39 38 77 

% 50.6 49.4 100 

5 year 
n 64 109 173 

% 37 63 100 

6 year 
n 19 27 46 

% 41.3 58.7 100 

Total 
n 151 199 350 

% 43.1 56.9 100 
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p-value 0.073 

Socio-demographic profile of the subjects- 

Among 350 Anganwadi children, parents of majority of (mothers: 52.90%; fathers: 48.00%) subjects 

had education up to primary level. Mothers of majority (87.10%) of subjects were unemployed and 

fathers of majority (31.10%) of subjects had unskilled occupation. Out of all Anganwadi children, 325 

(92.30%) subjects were on vegetarian diet and 27 (7.70%) subjects were on mixed diet. 

 

ICDAS II Score 

Prevalence of different codes of ICDAS II-                    

The prevalence of code 2 (Distinct Visual Change in Enamel), code 3 (Localized Enamel Breakdown), 

code 4 (Underlying Dark Shadow from Dentin), code 5 (Distinct Cavity with Visible Dentin) and code 

6 (Extensive Distinct Cavity with Visible Dentin) among Anganwadi children was 2 (1.20%), 75 

(21.40%), 5 (9.3 %), 52 (14.90%) and 17 (4.90%) respectively. Age wise and gender wise distribution 

of Anganwadi children according to the prevalence of ICDAS II scores is given in Table 2. 

 

TABLE 2: Age-wise and Gender-wise distribution of Anganwadi children according to 

prevalence of different codes of ICDAS II 

 

Age and Gender 
Prevalence of different codes of ICDAS II 

Code 2 Code 3 Code 4 Code 5 Code 6 

3 year 

(N=54) 

n 0 11 5 2 2 

% 0 20.4 9.3 3.7 3.7 

4 year 

(N=77) 

n 0 18 8 11 5 

% 0 23.4 10.4 14.3 6.5 

5 year 

(N=173) 

n 2 35 11 32 6 

% 1.2 20.2 6.4 18.5 3.5 

6 year 

(N=46) 

n 0 11 1 7 4 

% 0 23.9 2.2 15.2 8.7 

Total 

(N=350) 

n 2 75 25 52 17 

% 0.6 21.4 7.1 14.9 4.9 

p
a
-value 0.56 0.91 0.32 0.06 0.42 

Male 

(N=151) 

n 1 39 11 26 7 

% 0.7 25.8 7.3 17.6 4.6 

Female 

(N=199) 

n 1 36 14 26 10 

% 0.5 18.1 7 13.1 5 

Total 

(N=350) 

n 2 75 25 52 17 

% 0.6 21.4 7.1 14.9 4.9 

p
a
-value 0.84 0.08 0.92 0.27 0.86 

                                                                                                                                   a
chi–square test 

 

Mean number of tooth surfaces affected according to different codes of ICDAS II-            

The Mean number of  tooth surfaces having code 2, code 3, code 4, code 5 and code 6  was 0.01±0.12, 

0.67±1.56, 0.25±1.09, 0.57±2.40 and 0.15±0.82 respectively. Mean number of surfaces affected 
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according to different codes of ICDAS II among various age groups and gender is given in Table 3. 

Among males and females, only the mean number of surfaces affected from code 3 (Localized Enamel 

Breakdown) was found to be significantly more among males as compared to females. 

 

TABLE 3: Mean number of surfaces affected according to different codes of ICDAS II among 

various Age groups and Gender 

 

Age and Gender 

Mean number of surfaces affected according to different 

codes of ICDAS II 

Code 2 Code 3 Code 4 Code 5 Code 6 

3 year 

(N=54) 

Mean 0 0.7 0.22 0.13 0.07 

S.D 0 1.59 0.74 0.72 0.42 

4 year 

(N=77) 

Mean 0 0.71 0.45 0.57 0.23 

S.D 0 1.58 1.54 2.14 1.07 

5 year 

(N=173) 

Mean 0.02 0.61 0.24 0.76 0.1 

S.D 0.17 1.53 1.07 3.01 0.6 

6 year 

(N=46) 

Mean 0 0.8 0.02 0.39 0.3 

S.D 0 1.61 0.14 1.04 1.2 

Total 
Mean 0.01 0.67 0.25 0.57 0.15 

S.D 0.12 1.56 1.09 2.4 0.82 

p
b
-value 0.6 0.88 0.18 0.37 0.31 

Male 

(N=151) 

Mean 0.01 0.81 0.3 0.66 0.17 

S.D 0.16 1.63 1.25 1.93 0.86 

Female 

(N=199) 

Mean 0.01 0.57 0.22 0.51 0.14 

S.D 0.07 1.49 0.94 2.7 0.86 

Total 

(N=350) 

Mean 0.01 0.67 0.25 0.57 0.15 

S.D 0.12 1.56 1.09 2.4 0.82 

p
b
-value 0.200 0.030* 0.180 0.390 0.560 

b
One-Way Analysis of Variance test   *p value<0.05 

 

Prevalence of combined codes of ICDAS II i.e. d2-3s, d4-6s, d2-6s 

The prevalence of d2-3s (ICDAS II score 2-3, enamel lesions), d4-6s (ICDAS II score 4-6, dentinal 

lesions) and d2-6s (ICDAS II score 2-6, enamel and dentinal lesions) among Anganwadi children was 

76 (21.7%), 81 (23.1%) and 142 (40.6%) respectively. Age-wise and gender-wise distribution of 

Anganwadi children according to severity of disease is shown in Table 4. The prevalence of d2-3s 

(ICDAS II score 2-3, enamel lesions) was found to be significantly more among males as compare to 

females (p-value<0.05) 

 

Descriptive of combined codes of ICDAS II i.e. d2-3s, d4-6s, d2-6s 

The Mean score of d2-3s, d4-6s and d2-6s among Anganwadi children was 0.68±1.57, 0.43±1.07 and 

1.66±3.12 respectively. Descriptive of combined codes of ICDAS II among different age groups and 

gender is shown in Table 5. 
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TABLE 4:  Age-wise and Gender-wise distribution of Anganwadi children according to severity 

of disease 

Age and Gender 

Prevalence among Anganwadi children 

according to the severity of disease 

d2-3s d4-6s d2-6s 

3 year 

(N=54) 

n 11 9 18 

% 20.4 16.7 33.3 

4 year 

(N=77) 

n 18 21 32 

% 23.4 27.3 41.6 

5 year 

N=173) 

n 36 41 72 

% 20.8 23.7 41.6 

6 year 

(N=46) 

n 11 10 20 

% 23.9 21.7 43.5 

Total 

(N=350) 

n 76 81 142 

% 21.7 23.1 40.6 

p
a
-value 0.941 0.553 0.695 

Male n 40 38 68 

(N=151) % 26.5 25.2 45 

Female n 36 43 74 

(N=199) % 18.1 21.1 36.7 

Total n 76 81 142 

(N=350) % 21.7 22.9 40.3 

p
a
-value 0.040* 0.256 0.085 

a
chi–square test *p value<0.05 

 

TABLE 5: Descriptive of combined codes of ICDAS II among different age groups and Gender 

Age and Gender 
Descriptive of combined codes of ICDAS II 

d2-3s d4-6s d2-6s 

3 year 

(N=54) 

Mean 0.7 0.43 1.13 

S.D 1.59 1.07 1.84 

4 year 

(N=77) 

Mean 0.71 1.26 1.97 

S.D 1.58 2.84 3.26 

5 year 

(N=173) 

Mean 0.63 1.09 1.72 

S.D 1.55 3.35 3.56 

6 year 

(N=46) 

Mean 0.8 0.72 1.52 

S.D 1.61 1.72 2.17 

Total 

(N=350) 

Mean 0.68 0.98 1.66 

S.D 1.57 2.861 3.128 

p
b
-value 0.91 0.31 0.479 

Male 

(n=151) 

Mean 0.82 1.12 1.94 

S.D 1.633 2.532 2.869 

Female 

(N=199) 

Mean 0.58 0.87 1.45 

S.D 1.515 3.016 3.303 
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p
b
-value 0.36 0.218 0.203 

b
One-Way Analysis of Variance test   

IV. DISCUSSION 

The present study was conducted to assess the prevalence and severity of dental caries in the primary 

(deciduous) dentition of 3-5 year old children attending Anganwadi centers of District Faridabad using 

the diagnostic criteria of the International Dental Caries Detection and Assessment System (ICDAS) II. 

The traditional methods used for caries detection either measures at level of cavitation, one digit codes 

or requires computer programmes for analyzing the data. ICDAS II consists of a two-digit codes 

system which allows accurate recording of the severity of carious lesion by detecting the carious 

lesions at very early stage (non-cavitated stage) to frank cavitation. Guidelines on how to analyze the 

data obtained through ICDAS II were not found, based on available epidemiological data from 

previous published studies, the two digit system was converted into one-digit system and used the defs 

index to accommodate various combination scores.
1
 According to the ICDAS II manual (ICDAS 

Coordinating Committee, 2009), the codes 1 and 3 can be detected only in dry conditions while caries 

codes 2, 4, 5 and 6 can be assessed in wet conditions.
10

 As the present study was conducted in field 

conditions, it was not possible to record code 1 that is why it was not included in the study. For caries 

code 3 (cavity confined to the enamel), the ICDAS II manual reports that this type of lesion is detected 

after drying the tooth, but, in case of doubt, the WHO probe can be used gently across the surface to 

confirm the visual assessment. This means that, even without compressed air, code 3 can be detected 

by sliding the ball end of the WHO probe along the suspected area.
13

 

 

Demographic Data:  

The socioeconomic variables are hypothesized to have a potential effect on dental caries, thus the 

importance of these factors could not be ruled out in determining the dental caries of preschool 

children attending Anganwadis.  In our study, mothers of 80% children had education up to primary or 

secondary level and fathers of 77% children had education up to primary and secondary level. Mothers 

of 87% children were unemployed and fathers of 52% children were having semi-skilled and unskilled 

occupation. No relevant comparison can be done due to lack of reporting among existing studies 

related to parent‟s educational level and occupation.  

 

ICDAS Scores: 

The overall prevalence of dental caries among Anganwadi children was 41.6% whereas in the study 

conducted by Joseph et al, a prevalence of 61% was reported among 6 year old children in Alpes, 

Maritimes, France; Amorim et al reported a 95.6% prevalence among primary dentition of deprived 

Brazilian young population and study by Cadavid et al reported the a caries prevalence of 74.7% in 

primary dentition of Colombian population.
15,1,2

 The low prevalence of dental caries in the present 

study could be due to younger age group, lesser number of years of  exposure to oral cavity and 

Haryana being the higher fluoride belt according to national oral health survey and fluoride mapping 

(2002-2003). In the present study, prevalence of code 3 among Anganwadi children was higher 

(21.40%) than other codes 2, 4, 5 and 6 and the prevalence of code 3 was higher among 4 year children 
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and males. Our results are consistent with study conducted by Cadavid et al.
2
 In their study, there was 

significant prevalence of localized enamel breakdown due to caries (code 3) but the greatest prevalence 

was of code 2. The prevalence of d2-3s (enamel lesions), d4-6s (dentinal lesions), and d2-6s (enamel and 

dentinal lesions) in our study was 21.7%, 23.1% and 40.6% respectively whereas study conducted by 

Cadavid et al, the prevalence of d2-3s (enamel lesions) was 74.3% which was very high in comparison 

to the present study.
2
 This might be due to difference in the dietary patterns and fluoride levels in water 

among two populations. The mean score d2-3s (enamel lesions), d4-6s (dentinal lesions), and d2-6s 

(enamel and dentinal lesions) in present study was 0.98±2.68, 0.43±1.07 and 1.66±3.12 respectively  

which was much lower than the study conducted by Amorim et al, mean score of d4-6s was 7.3±9.2 and 

d2-6s was 13.8±10.9,  study conducted  by Honkala et al mean score of d2-3s was 5.0 & mean d4-6s was 

3.4 among  school children with mixed dentition of southeast Estonia.
1,8

 In the present study, no 

significant relationship of prevalence and mean score of dental caries with age were found similarly to 

the finding of Gaidhane et al and Wendt LK.
6,26

 In the present study, statistically significant gender 

wise difference was not found with respect to between prevalence and mean score of ICDAS codes, d4-

6s (dentinal lesions), and d2-6s (enamel and dentinal lesions) except mean score of code 3 and 

prevalence of d2-3s (enamel lesions) where males were more affected than females similarly to the 

finding of Ismail et al where as differing from those of Schroth et al.
12,23

 In the present study, the 

prevalence of individual codes were compared, then the prevalence of code 3 (non-cavitated lesions) 

was found to be more but when d2-3s (enamel lesions), d4-6s (dentinal lesions), were compared then the 

prevalence of d4-6s (dentinal lesions) was found to be more prevalent than d2-3s (enamel lesions). 

Prevalence of more ICDAS II-code 3 in the primary dentition shows that using ICDAS II can lead to 

overvaluation of the seriousness of dental caries experience. 

 

V. CONCLUSION 

Although caries prevalence was low in preschool children attending Anganwadi children but access to 

dental health services was poor. This shows that the current preventive dental health policy has many 

inconsistencies and deficiencies regarding access, efficacy and continuity of the services and special 

programs for the preschool children. The inclusion of preschool and young children in the prevention 

programs could decrease the risk for dental caries and minimize the need for invasive and painful 

treatment procedures. Our findings highlight the need for a policy revision in order to include early 

childhood in dental preventive strategies, and to define appropriate preventive approaches.  
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