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Abstract 

Relevance: Various indexing systems play an important role for dentists in 

assessing the condition of hard dental tissues and conducting scientific 

epidemiological studies. Among these systems, identifying the most effective 

indices remains an аctual issue in modern dentistry. 

Objective: To conduct a comparative analysis of the dmft, ICDAS-II, and CAST 

indices in evaluating the condition of primary teeth in preschool children. 

Materials and Methods: The study included 315 children aged 3–6 years 

attending state preschool educational institutions in the Tashkent region. A 

clinical epidemiological examination was performed using the dmft, ICDAS-II, 

and CAST indices to assess dental caries in primary teeth. 

Results: The mean caries intensity among children aged 3–6 years was 4.16 ± 

0.23 according to the dmft index, while the values obtained using  CAST and 

ICDAS-II were 4.85 ± 0.24 and 5.47 ± 0.24, respectively. 

Conclusion: A high prevalence and intensity of dental caries were observed 

among children aged 3–6 years. Comparative analysis of the assessment indices 

demonstrated that ICDAS-II and CAST systems provide more detailed detection 

of early caries lesions and allow deeper analysis of the stages of tooth damage 

compared with the traditional dmft index. 
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Introduction 

Dental caries is considered one of the most widespread chronic diseases affecting 

the global population. In addition, dental caries of primary teeth is among the 

most common diseases in early childhood, with more than 560 million children 

worldwide affected by early childhood caries [1].To evaluate caries processes in 

scientific studies, various diagnostic and assessment indices have been proposed. 

One of the most widely used systems is the DMFT index, recommended by the 

World Health Organization (WHO), which records the number of decayed, 

missing, and filled teeth. For primary dentition, the dmft index is used, providing 

information about both past and present dental status [2]. 

By the end of the 20th century, several new assessment indices were proposed, 

including the Filled and Sound Teeth Index (FS-T) [3], the T-Health index [4,5], 

the PUFA index (pulp-ulcer-fistula-abscess) [6], the International Caries 

Detection and Assessment System (ICDAS) [7,8], and the CAST index (Caries 

Assessment Spectrum and Treatment) [9].Recent studies indicate that one of the 

major challenges in modern dentistry is improving dental caries prevention. In 

this context, the use of diagnostic and assessment systems capable of detecting 

early stages of caries plays a crucial role. Comparative analysis of these systems 

helps dentists achieve more accurate diagnosis of dental diseases and develop 

effective preventive strategies [10,11]. 
  

Aim of the Study 

To compare modern and traditional indices used to assess the intensity of dental 

caries in primary teeth among preschool children, and to evaluate their 

applicability in clinical and epidemiological practice. 
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Materials and Methods 

The study was conducted among children attending state preschool educational 

institutions in the Tashkent region. A total of 315 children aged 3–6 years were 

included in the study. 

The following indices were used to evaluate caries processes in primary teeth: 

-dmft/dmfs (Decayed, Missing, Filled Teeth / Surfaces) 

-ICDAS-II (International Caries Detection and Assessment System) 

-CAST (Caries Assessment Spectrum and Treatment Index) 

The dmft index was first proposed in 1938 by the Swedish dentist Gustav Palmer 

and was later adapted by the World Health Organization for international use [12]. 

The dmft index does not include early enamel caries at the white-spot stage, 

discoloration of enamel tissues, or defects caused by fluorosis. Within the index: 

d (decayed) indicates untreated carious lesions in primary teeth, 

f (filled) indicates the number of filled primary teeth, 

m (missing) indicates teeth extracted due to complications of caries. 

The dmft index assesses teeth, whereas dmfs assesses tooth surfaces. 

One limitation of this index is that it does not consider early carious lesions, does 

not differentiate between complicated and uncomplicated caries, and may include 

teeth extracted for reasons other than caries (such as orthodontic treatment or 

periodontal disease). 

The ICDAS index was first developed in 2001 by a group of dental 

epidemiologists [13], allowing a more comprehensive evaluation of caries 

processes. In 2009, the system was improved by the Coordinating Committee, 

resulting in ICDAS-II, which allows not only the assessment of crown caries but 

also the registration of restorations, sealants, and other dental conditions [14]. 

One disadvantage of the ICDAS system is the complexity of its application in 

large epidemiological studies, as it requires calibration of examiners and is more 

time-consuming. However, it allows the detection of early caries lesions such as 

white or pigmented spots, which cannot be detected using the dmft index. 
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In 2011, researchers from Radboud University and the University of Brazil 

proposed the CAST index (Caries Assessment Spectrum and Treatment) for 

epidemiological studies [15]. 

The CAST index covers all stages of caries development, including: 

-enamel caries  

-dentin caries 

-pulp involvement 

-periodontal complications (abscesses, fistulas) 

-extracted teeth 

Unlike ICDAS-II, the CAST system does not require complex equipment, dental 

chairs, or air-drying devices and can be performed using basic instruments such 

as a dental mirror, probe, and cotton rolls [16]. Teeth do not need to be dried prior 

to examination, and visual assessment can be performed directly on moist tooth 

surfaces. 

  

Results 

The results obtained from the indices used to assess caries intensity in preschool 

children are presented in the corresponding table(1) and diagrams(2,3). 

Clinical epidemiological examination revealed that both the prevalence and 

intensity of caries among preschool children were high. 

Across all age groups, the intensity of caries increased with age, showing the 

highest values among 5- and 6-year-old children. 

According to the dmft/dmfs index, the average caries intensity among the 315 

children aged 3–6 years was: 

4.16 ± 0.23 for primary teeth 

10.64 ± 0.35 for tooth surfaces 

Using the ICDAS-II index, the average caries intensity was: 

5.47 ± 0.24 for teeth 

13.49 ± 0.34 for tooth surfaces 
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Using the CAST index, the average values were: 

4.85 ± 0.24 for teeth 

12.11 ± 0.34 for tooth surfaces 

For all age groups, the results were statistically significant (p < 0.05). 

 

Table 1. (results obtained by indices) 

Age groups dmft/dmfs index  
ICDAS-II index  

(d1-6mf-t/ d1-6mf-s) 

CAST index  

(d3-7mf-t/d3-7mf-s) 

3 years old 
3,01±0,11 4,09±0,18 3,72±0,17 

7,32±0,36 9,94±0,26 8,27±0,29 

4 years old 
3,92±0,19** 5,05±0,21** 4,62±0,17** 

9,88±0,42** 12,72±0,37* 11,41±0,37** 

5 years old 
4,62±0,16** 5,92±0,26*** 5,13±0,23 

12,12±0,47** 15,04±0,36* 13,78±0,40* 

6 years old 
5,12±0,25 6,85±0,31*** 5,96±0,27*** 

13,25±0,5 16,82±0,49*** 15,01±0,52 

Average value 
4,49±0,12 5,88±0,16 5,17±0,14 

11,57±0,28 14,67±0,26 13,17±0,27 

*  (*** - Р<0,05; ** - P<0,01; * - P<0,001)  

 

 
Diagrams 2, 3. 
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Conclusion 

This study investigated the epidemiological characteristics of dental caries in 

primary teeth among preschool children, as well as performed a comparative 

analysis of caries assessment systems (dmft, ICDAS-II, and CAST). The findings 

indicate a high prevalence and intensity of dental caries among preschool 

children, highlighting the importance of implementing early preventive measures. 

Among the assessment systems studied, ICDAS-II demonstrated the highest 

detection rate, mainly due to its ability to register early-stage carious lesions. In 

contrast, the dmft index records only decayed, filled, and missing teeth, while 

early caries lesions are often classified as healthy teeth. ICDAS-II not only 

identifies early lesions but also allows classification of caries according to 

specific stages such as enamel and dentin caries. 

The results obtained using the CAST index were close to those obtained with 

ICDAS-II, although slightly lower. Nevertheless, CAST values were higher than 

those recorded using the dmft index. While CAST also allows the detection of 

early caries lesions, it relies on visual assessment of naturally moist tooth 

surfaces, which may limit the detection of subtle lesions that become visible only 

after drying the tooth surface. Despite requiring additional time and equipment, 

ICDAS-II appears to be the most informative system, as it allows the detection of 

early caries stages and may therefore contribute to more effective caries 

prevention strategies. 
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