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ABSTRACT:

Introduction Background: Primary prevention and treatment of carious lesions is an important step to arrest
caries progress. This can be achieved by using caries risk assessment tools. The aim of this study was to compare
CAMBRA, ADA and CRAFT caries risk assessment tools in children and check the usability of these tools in
assigning caries risk.

Methods: In this cross-sectional study children aged 6-14 years were included to evaluate the risk of dental caries.
The selected children were clinically examined by a single observer for dental caries status. Data was collected
and subjected to CAMBRA, ADA forms and the mobile application CRAFT. The caries risk for each child was
evaluated using scores obtained from the caries risk assessment tools. Data was subjected to statistical analysis. A
p-value of less than 0.05 was set as statistically significant.

Results: Results showed statistically significant difference between ADA and CRAFT assessment tools
(p=0.01), whereas comparison between CAMBRA- ADA and CAMBRA-CRAFT was statistically insignificant
(p=0.936, p=0.770 respectively).

Conclusion: Caries risk assessment can serve as an important diagnostic tool to identify the risk factors and provi
a risk-based preventive care that can bridge the oral health inequalities in society.

Clinical relevance: Dental caries is a multifactorial disease and a dynamic process that can be prevented. This
prevention can be achieved using caries risk assessment ani using preventive treatment modalities. This study
provides evidence for the applicability of the CRAFT caries risk assessment tool for treatment. It also highlights
the important measures that should be considered when selecting a caries risk assessment tool to use in clinical
practice.

INTRODUCTION:

Dental caries is a multifactorial disease involving different
types of microorganisms, dysbiosis of the dental plaque biofilm
caused by dietary habits which include frequent consumption
of fermentable carbohydrates, malfunction of the salivary
system, insufficient preventive measures and more. Therefore,
there is no single “magic bullet” that cures dental caries.!
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In the current dental caries care paradigm, where the focus is
on preventative measures rather than prompt intervention for
tooth decay, determining a patient's caries risk status is an
important step. This assessment should be done on a regular
basis to track changes in your oral health over time. !

Hausen has defined caries risk as the probability that an
individual will develop a certain number of carious lesions
(cavitated or non- cavitated) or reach a given level of disease


http://www.jchr.org/

Journal of Chemical Health Risks

www.jchr.org

JCHR (2026) 16(2), 2572-2576 | ISSN:2251-6727

progression, over a specific period of time, provided his or her
exposure status remains the same during this period.>? When
making decisions about the course of treatment and preventive
measures for children who have dental caries or who are
considered to be at risk, the dentist is guided by the particular
data gathered from a systematic assessment of caries risk.>

According to Bratthall and Petersson (2005), caries risk
assessment (CRA) models can be ‘risk models’ or ‘prediction
models’. The prediction models based on factors such as the
past caries experience could tell “who are at risk” whereas the
risk models can identify “the existing risk” factors for future
caries in individuals.*

Various caries risk assessment tools like Cariogram, Caries
Management by Risk Assessment Tool (CAMBRA), American
Academy of Pediatric Dentistry (AAPD), American Dental
Association (ADA), Traffic Light Matrix (TLM), Caries risk
assessment for treatment (CRAFT) are available which can be
used to determine the caries risk of an individual. Some of the
risk assessment tools are available in chart form where
examiner categorises the child into caries risk category based
on clinical and radiographical examinations, oral hygiene
practice and dietary habits. Some caries risk assessment tools
are application based or software based.

A consensus conference of experts conducted in April 2002 in
Sacramento, California, established the Caries Management by
Risk Assessment Tool (CAMBRA), which was released in
2003. This tool is based on the caries balance concept, which is
the degree to which dental caries advances, stops or reverses
depends on the risk factors and protective factors. CAMBRA
risk assessment forms are for two age groups, 0-5 years and 6
years to adults.>-¢

Another CRA tool is given by American Dental Association
(ADA) for ages 0—6 years and >6 years of age. Each of the
forms contain clinical observations, preventive factors and risk
factors. Depending on where the patients' ticked boxes lie on
the questionnaire, the dentist will classify their caries risk as
low, moderate or high.!

Caries risk assessment for treatment (CRAFT) is a simple
mobile application which can be used chairside was proposed
in 2016. It is non-invasive, four-point approach proposed for
the management of caries based on risk assessment. Diet,
decay, fluoride exposure and other factors are among its four
parameters. A red star denotes "risk" and a green star indicates
"safety." After filling the questionnaire, the application
calculates the caries risk. Based on the risk as ascertained from
the CRAFT, age-appropriate recommendations can be chosen.”

The purpose of this study was to compare the accuracy of
CAMBRA, ADA and CRAFT caries risk assessment tools of
children.
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MATERIALS AND METHODS:
Study design:

This cross-sectional study was conducted in the Department of
Pediatric and Preventive Dentistry according to the STROBE
(Strengthening the Reporting of Observational Studies in
Epidemiology) guidelines.

Ethical approval and consent:

Ethical clearance was obtained from the Institutional Ethical
Review Board (TDC/EC/27/2023).

Parents of the participants were informed regarding all aspects
of the study and informed consent was obtained.

Study participants:

The study population consisted of the residents of Navi
Mumbai who attended the dental outpatient of dental institute.
As per the available literature, no studies are available
comparing CRAFT with other caries risk assessment tools.
Hence, a pilot study was conducted. The sample size of 50 was
calculated based on the results of pilot study.

INCLUSION CRITERIA:

e Co-operative children of age group 6-14 years
EXCLUSION CRITERIA:

e  Parents not willing to give consent

e  Children with systemic disorders who could not
cooperate

After receiving informed consent from the parents and based
on the inclusion and exclusion criteria, children between the
ages of 6 and 14 were chosen.

The selected children were clinically examined by a single
observer for dental caries status utilizing the WHO Oral
Health Survey criteria (1997)® for dental caries.
Examination was carried out using sterilized diagnostic
instruments under illumination. To check the salivary flow,

3 - 4 ml of unstimulated saliva was collected into a sterile
beaker and time was noted using stopwatch. Then the
salivary flow rate in ml/min was calculated.

For each child, examiner filled the CAMBRA and ADA
caries risk assessment forms after examination and
obtaining required information from the parents. For
CRAFT caries risk assessment tool, parents were asked to
fill the necessary information in the application-based
questionnaire. Based on the clinical examination and entered
information in the respective caries risk assessment tool,
caries risk for each child was calculated. The salivary flow
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rate in accordance with Dawes,” 0.3 — 0.4 ml/min was
considered normal and below this range was considered low.

Statistical analysis:

An Excel spreadsheet was created by compiling and
organising the data. IBM SPSS software version 17.0 was
used to analyse it. For descriptive statistics, mean and
standard deviation were employed, while for statistical
analysis, unpaired Student t-test and Chi-square test were
used. A p-value of less than 0.05 was deemed statistically
significant.

Results:

Using CAMBRA, it was observed that 2% children showed
moderate risk, 94% showed high risk and 4% showed
extreme risk. Using ADA, 4% children showed moderate
risk and 96% showed high risk. Using CRAFT, 10%
children showed low risk, 40% showed moderate risk and
50% showed high risk (Table 1, Graph 1).

Results showed statistically significant difference between
ADA and CRAFT assessment tools (p=0.01), whereas
comparison between CAMBRA- ADA and CAMBRA-
CRAFT was statistically insignificant (p=0.936, p=0.770
respectively) (Table 2).

Discussion:

Dental caries and its consequences can lead to severe negative
impact on quality of life and the treatment modalities can be
expensive. Current research indicates that treating and
preventing dental caries still present significant obstacles. The
current trend in dental caries management is caries risk
assessment (CRA), to analyse and reduce risk factors for caries
occurrence and  create  individualised treatment and
management regimens for caries based on CRA.!° Hence,
assessment of caries risk in early stage will be beneficial for
prevention of caries in young population.

The age group of 6-14 years is included in this study as children
in this age group are easily accessible. In addition, these
children are either in mixed dentition period or are transitioning
from mixed to permanent dentition. For this age group, risk-
based caries care is essential to prevent caries in the permanent
teeth and reducing the incidence of caries. In developing
countries like India, prevalence of caries is increasing as the
children are consuming free sugars and other fermentable
carbohydrates.'!> Also, the prevalence of molar incisor
hypomineralization (MIH) is increased to 10%. Very few
children receive six monthly fluoride application.'?

A high incidence of caries may be caused by frequent between-
meal snacking, untreated caries, hyposalivation, immune
suppression and absence of topical fluoride usage. When
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certain etiological variables are present, there is an
elevated caries risk and caries activity.”

The amount of microbial load and the activity of dental caries
can be estimated from existing untreated dental caries. Past
caries experience is generally the best predictor of future caries
risk.” Also, ADA and CRAFT both include vertical
transmission of caries from mother to child.!*

Various CRA tools such as CAMBRA, CAT and Cariogram are
widely used tools in the developed countries.” The majority of
these tools have been refined for use in developed countries,
and their application in the Indian context has not received
enough attention. While socioeconomic status, ethnic
origin and migration are all mentioned in Western literature as
significant predictors of dental caries, the same has not yet been
proven for the Indian population. The Indian environment
presents notable differences in eating patterns, oral hygiene
practices and dental care.!> Thakur et al.” validated CRAFT
against Alban’s test and concluded that it can be used as a caries
risk assessment tool for Indian population.

Featherstone et al.! compared four CRA tools: CAMBRA,
Cariogram, ADA and American Academy of Pediatric
Dentistry (AAPD). Results showed that Cariogram and
CAMBRA gave equivalent results. Authors concluded that
both the caries risk assessment tools can be used alternatively.!
Hence, in this study CAMBRA caries risk assessment tool is
taken as a standard group and compared with ADA and
CRAFT.

Cheng et al.'® found in a randomised controlled trial that the
CAMBRA intervention transmitted more of its anti-caries
effect through the combined action on several mediators than
through any single variable, likely due to the multifactorial
nature of caries. Another study by Sudhir et al.'” that assessed
CAMBRA's predictive ability for caries risk in institutionalised
children aged 12 to 13 years found that the tool was very
effective in predicting caries risk. These results were in
accordance with the results of present study.

In the study done by Nessa Mary John et al.,'® authors
compared CAT, CAMBRA and Cariogram for children with or
without Early Childhood Caries (ECC). The results
demonstrated that while Cariogram correctly assessed caries
risk, CAT and CAMBRA overestimated it. Similarly in the
present study CAMBRA overestimated the caries risk when
compared to ADA and CRAFT. In another study by
Agouropoulos et al.,' CAMBRA displayed better performance
in distinguishing subjects between risk categories compared
with Cariogram and AAPD assessment tools.

Even though ADA assessment tool is widely used around the
world, there have been no published clinical outcomes studies
that validate these forms. In study done by Featherstone et al.
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on hypothetical patients, ADA underestimated the risk whereas
in our study it showed similar results as that of CAMBRA..!

CRAFT is a newer caries risk assessment tool as it is not
compared with other caries risk assessment tools. In study done
by Iyer et al.,?® association between dental caries status, risk
assessment using CRAFT and oral health related quality of life
was assessed (OHRQoL). The authors noticed moderate
correlation between caries status and its impact on OHRQoL.
In the present study, CRAFT underestimated caries risk as
compared to CAMBRA and ADA. It showed statistically
significant difference with ADA group (p=0.01).

Limitations:

To validate the caries risk assessment tools used in this study,
regular follow-up should be done for all the patients. It is
recommended to determine the sensitivity and specificity of the
assessment tools on all age groups to ensure its usage on a
larger scale.

Conclusion:

Caries risk assessment can serve as an important diagnostic tool
to identify the risk factors and hence aid in reducing the high
burden of caries. As CRAFT is a simple, chairside caries risk
assessment tool and specially designed for Indian population, it
can be used as an alternative to other caries risk assessment
tools.
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Risk CAMB AD CRAF
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Very low/ - - - |- 0 0

No

%

Low 0 0 010 5 1

% % 0

Moderate 1 2 2 |4 2 4

% % |0 0

High 4 |9 [al9 [2 |5

% % %
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Very high/ 2 4 - |- - -

extreme %

Table 1: Table showing caries risk assessment

comparing CAMBRA, ADA and CRAFT

Caries risk assessment

60
40
20
0 _
very low:1 low:2 moderate:3  high:4
H CAMBRA ADA CRAFT

Graph 1: Caries risk assessment comparing CAMBRA,

extreme:5

ADA and CRAFT
p value CAMBRA ADA CRAFT
CAMBRA - 0.936 0.770
ADA 0.936 - 0.01
CRAFT 0.770 0.01 -

Table 2: Table showing statistical analysis comparing

CAMBRA, ADA and CRAFT
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