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Abstract: Dental caries remains a prevalent oral health issue globally, significantly affecting children's health and overall
well-being in the United Kingdom. Despite improvements over the past two decades, caries continues to be the most com-
mon oral disease among children, impacting their physical and psychological health, as well as their academic performance.
Effective monitoring and assessment of dental caries are crucial for the development of preventive strategies and public
health initiatives. This study compares the Decayed, Missing, and Filled (DMF) Index and the International Caries Detection
and Assessment System (ICDAS) in the context of UK children's oral epidemiological surveys. Key aspects such as cost,
feasibility, examination time, training requirements, and the value of collected data are analyzed to evaluate the advantag-
es and limitations of each system. The findings suggest that while the DMF Index is a cost-effective, straightforward tool
suitable for large-scale epidemiological assessments, ICDAS provides a more detailed and nuanced evaluation of carious
lesions, particularly beneficial for early detection and prevention in smaller, focused studies. The study concludes that the
DMF Index is better suited for broad epidemiological surveys in the UK due to its practicality and simplicity, while ICDAS
is more appropriate for detailed clinical research aimed at early caries prevention.
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1. Introduction

Oral health is a global public health priority essential for enhancing quality of life, preventing diseases, and promoting
societal well-being. Dental caries is the most common oral disease, affecting millions worldwide[1]. In the United Kingdom,
despite notable improvements over the past 20 years, dental caries remains prevalent among children and adolescents, with
nearly a third (27.9%) of five-year-olds still affected as of 2012[2]. Caries can lead to pain, infection, difficulties in eating
and speaking, and negative impacts on self-esteem and school performance. Importantly, most cases are preventable.

Accurate and effective monitoring tools are vital for understanding the prevalence of dental caries and informing
public health strategies. Several indices, such as the Decayed, Missing, and Filled (DMF) Index and the International Caries
Detection and Assessment System (ICDAS), are used to assess caries in populations. The choice of assessment method
affects the quality of epidemiological data, which is essential for guiding public health policies and interventions [3]. An
ideal dental index should cover the full spectrum of caries progression, from early demineralization to advanced decay, and
be valid, cost-effective, non-invasive, and easy to use [4].

The DMF Index, ICDAS, and standards from the British Association for the Study of Community Dentistry (BASCD)
are widely used in the UK for dental surveys [5].

This study compares the DMF Index and ICDAS based on five aspects: cost, feasibility, examination time, training
requirements, and data value. The goal is to determine why the DMF Index may be a more suitable tool for large-scale
epidemiological surveys in the UK.

2. Background

The DMF Index has been the primary indicator for caries experience in dental epidemiology for approximately 50
years[6]. It quantifies the number of decayed, missing, and filled teeth (DMFT) or surfaces (DMFS), providing a simple yet
effective measure of caries prevalence. For primary dentition, the method adapts to account for up to 20 teeth, where "d" and
"f" represent decayed and filled deciduous teeth [7]. It is extensively used to assess community oral health and guide policy
development [8].

ICDAS offers a more detailed and nuanced assessment of dental caries, advancing the understanding of caries initiation
and progression in both epidemiological and clinical research contexts. Developed in 2002 and refined into ICDAS II in
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2005, it classifies carious lesions on a scale from early enamel demineralization to extensive cavities, thereby promoting
early intervention[9][10]. However, due to its complexity, ICDAS requires comprehensive training and longer examination
times.

The National Dental Epidemiology Program for England’s 2022 survey utilized the DMF Index, focusing on recording
plaque presence and assessing dentine caries. This approach aligns with the need for robust statistical data for local authorities,
illustrating the practical advantages of the DMF Index[5].

3. Comparison of DMF Index and ICDAS

3.1 Resources

The DMF Index is more cost-effective than ICDAS. ICDAS requires specialized equipment, such as compressed air
for tooth surface drying, which adds to the cost and may not be feasible in resource-limited settings [11]. Additionally, the
complexity and longer examination time of ICDAS necessitate more trained personnel, increasing labor costs. In contrast,
the DMF Index only requires basic tools (dental probes, mirrors, light sources) and is accessible across different socio-
economic contexts, making it a practical option.

3.2 Feasibility

The DMF Index has proven to be practical and reproducible, offering quick and reliable data collection suitable for
large-scale epidemiological studies in the UK. ICDAS, although providing detailed caries classification, is limited by its
need for specialized training and equipment, which may hinder its nationwide application. Studies have shown that the
reproducibility of ICDAS is lower than that of the DMF Index, further supporting the latter’s practicality for broad surveys
[12][13].

3.3 Time Efficiency

The DMF Index is faster, averaging 3.8 minutes per examination, which facilitates smoother and quicker data
collection[12]. ICDAS, requiring detailed examination and surface drying, takes longer (around 8.9 minutes), which may
lead to lower participation rates, especially among children [14]. The simplicity of the DMF Index also reduces preparation
and training time, while ICDAS requires extensive training programs.[15]

3.4 Training Requirements

The DMF Index is widely recognized and easy to learn, reducing training costs. In contrast, ICDAS demands rigorous and
lengthy training to ensure diagnostic accuracy. The complexity of ICDAS, including its detailed coding system, necessitates
continuous education and calibration, adding to overall costs and limiting its use in quick, large-scale studies. [13]

3.5 Value of Collected Data

While the DMF Index provides essential information on caries prevalence, it may underestimate early, non-cavitated
lesions, potentially missing opportunities for early intervention. ICDAS addresses this gap by detecting early carious changes,
providing a comprehensive assessment from early demineralization to advanced decay. This detailed data is valuable for
tailored interventions but may not be necessary for general epidemiological assessments [16].

4. Conclusion

Both the DMF Index and ICDAS have unique strengths. The DMF Index excels in practicality, cost-efficiency, and ease
of use, making it suitable for large-scale epidemiological studies in the UK. Conversely, ICDAS offers a detailed evaluation
of carious lesions, useful for early detection and prevention strategies in focused research settings. For nationwide surveys,
the DMF Index remains the more appropriate tool due to its straightforwardness, cost-effectiveness, and compatibility with
large-scale implementation.

5. Recommendation
For future investigations, using a mixed approach or a phased approach, in which the DMF index is used for initial
screening and cases identified as at risk are further evaluated using ICDAS for detailed assessment.
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