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SUMMARY REVIEW/CARIES

Are standardised caries risk assessment models  
effective?
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Data sources  PubMed, Scopus and Embase were searched from 2000 

to 2016.

Study selection  A search strategy was developed to identify 

randomised clinical trials, cross-sectional studies, cohort studies, 

comparative studies, validation studies and evaluation studies that 

tested standardised caries risk assessment (CRA) models. There was 

no restriction with respect to patients’ age, but caries data should 

have been recorded using the Decayed, Missing, Filled Tooth/Surface 

(DMFT/S) or the International Caries Detection and Assessment 

System (ICDAS) indices.  

Data extraction and synthesis  Two authors independently assessed 

the papers for inclusion, carried out data extraction and the papers’ 

methodological quality using a customised quality assessment tool 

developed by the National Heart, Lung and Blood Institute and 

Research Triangle Institute International for Observational Cohort and 

Cross-Sectional Studies. For comparison between studies, the caries 

values were organised in two-by-two tables from which sensitivity, 

specificity values and their 95% confidence intervals were calculated. 

Results  A total of 1239 papers were retrieved of which 32 were 

included. The most frequent CRA model investigated was the 

Cariogram. Sixteen studies were carried out on children and 12 on 

adults. The results showed an association between the risk determined 

by the model and the actual caries status and/or the development of 

new carious lesions, this association being statistically significant. With 

respect to the quality of the studies included in the review, 19 were 

classified as of good quality, while eight and five were judged as of fair 

and poor, respectively. On the basis of seven studies, it was observed 

that Cariogram sensibility varied from 41.0 to 75.0, while its specificity 

ranged from 65.8 to 88.0.

Conclusions  There is insufficient evidence to assert that CRA models 

are effective in determining patients’ actual caries risk or in predicting 

their probability of developing new carious lesions. Moreover, the 

validity of standardised CRA models is still limited.

Question: Are caries risk assessment models 
effective in determining patients’ actual caries 
status and/or their probability to develop new 
carious lesions?

Commentary
To be able to predict whether new carious lesions will occur in 

the future would have a positive impact on the professional’s 

decision-making process, in particular with regard to preventive 

measures. Moreover, it would greatly assist him/her in establishing 

individualised recall intervals, considering the needs of each patient. 

On the basis of these assumptions, different Caries Risk Assessment 

(CRA) models have been proposed over the past decades.1,2,3 These 

models vary in many aspects, from the age group to which they 

can be applied, to the risk and protective factors that are included 

in each model. Therefore, the aim of this systematic review was to 

evaluate whether standardised CRA models are able to evaluate the 

risk according to the actual caries status and/or the future caries 

increment. 

The search strategy included three databases. Only papers in 

English were assessed. Considering the type of question raised 

by the authors, it was expected that no randomised clinical trials 

would be retrieved and this was confirmed by their results. Of the 

32 studies included in the review, 15 were prospective cohorts, 

while the other 17 followed a retrospective (patients’ dental 

charts analysis) or a cross-sectional design. This is important 

information as the predictive value of the CRA models tested in 

each study can only be determined by means of a longitudinal 

assessment. It means that the majority of the studies included in 

the review were restricted to the assessment of whether the CRA 

models were able to identify the risk according to individual’s 

actual risk status. This leads us to ponder to what extent an 

individual who presents with active carious lesions, for example, 

is at risk; this person already has the disease. In this context, the 

use of a CRA model can be considered a tool for patient health 

education by identifying the risk factors that are involved in the 

onset of the disease. 

In terms of predicting new carious lesions, two points need to 

be taken into consideration. Firstly, of the 15 prospective studies 

included in this review, 13 tested the Cariogram,1 highlighting 

the scarcity of studies that assessed other CRA models, which in 

turn is related to the lack of validation of these models. Secondly, 

even for Cariogram the results were not consistent. While some 

studies demonstrated its ability in predicting new lesions,4,5 others 

failed.6 This might be explained by the multifactorial nature of 

dental caries, in which certain risk factors that are not included 

in the model (eg socioeconomic status or ethnicity) may play an 

important role for the onset of the disease in a certain population 

and are not so relevant for another one. Thus, based on the 
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analysis of the papers included, the authors concluded that the 

evidence related to the effectiveness of standardised CRA models 

is still limited.  
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