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Introduction

Dental caries is one of  the most common important global oral 
health problems in the world today. It hinders the maintenance of  
oral health in all age groups [1, 2]. Dental caries are multifacto-
rial disease. There are many risk factors which contribute to their 
initiation and progression. They can be categorised as biological, 
environmental or social behavioral [3, 4]. There is no single test 
that takes into consideration all the factors which can accurately 
predict an individual's susceptibility to caries [5]. Dental plaque is 
the community of  microorganisms found on a tooth surface as a 
biofilm [6, 7]. If  this biofilm is not removed regularly, it undergoes 
maturation and leads to dental caries, gingivitis & periodontitis. 

In addition, subgingival plaque with periodontitis has also been 
associated with systemic diseases such as cardiovascular disease, 
diabetes, respiratory diseases and adverse pregnancy complica-
tions [8]. Plaque index scoring was given by Silness and Loe. Ac-
curate prediction of  caries risk help in directly targeted preventive 
actions to those at high caries risk before cavities could develop. 
Currently, The Cariogram is a caries risk assessment tool that uses 
an algorithm to assess caries risk. It analyses the biological fac-
tors such as past caries experience, related diseases, diet contents 
& frequency, plaque amount, Mutans streptococci count, fluoride 
programme, saliva secretion & buffer capacity. It also expresses 
the magnitude at which multiple etiological factors of  caries affect 
that particular patient risk. There are five sectors in the cariogram. 
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Dark blue colour indicates diet (diet contents and diet frequency), 
red sector which indicates bacteria- amount of  plaque & mutans 
streptococci, light  blue sector indicates susceptibility (fluoride 
programme, saliva secretion & buffer capacity), yellow sector in-
dicates circumstances (past caries experience & related diseases), 
green sector denotes actual chance to avoid caries, it is the sector 
what is left after the other factors take their segment [9]. Previ-
ously our college had conducted many clinical trials [10-13], in 
vitro studies [14, 15], in vivo studies [16] and other studies [17-24] in 
the last five years. Now we are focussed on retrospective studies. 
Hence a retrospective study was planned to assess the prevalence 
of  plaque score and cariogram risk among patients visiting dental 
institution.

Materials and Methods

The present study was a retrospective study done in a university 
setting. This study was conducted at Saveetha Dental college and 
hospital, Chennai and ethical approval of  the study was obtained 
from the Institutional ethics committee (Saveetha Research Board). 
Ethical approval number of  this study is SDC/SIHEC/2020/DI-
ASDATA/0619-0320. 221 patients records from Saveetha Dental 
College were assessed for plaque index scores and cariogram risk 
categories. Patient records with both plaque index score and cari-
ogram risk assessment were included in this study. Patient records 
without plaque index scores and incomplete cariogram risk as-
sessment were excluded in this study. Cross verification was done 
with photographs. Sampling Bias was minimised by convenience 
sampling. Sample data was cross verified by another examiner to 
avoid any missing data. Data was entered in a methodological 
manner using microsoft excel. Data was imported into SPSS, ver-
sion 20 for data analysis. Descriptive statistical test was done using 
SPSS software. Independent variables were gender. Dependent 
variables were plaque score and cariogram risk factors. Descrip-
tive analysis was done and the mean of  plaque score and various 
cariogram categories was assessed using an independent T test. 
P<0.05 was considered Significant.

Results and Discussion

Among 221 sample patients, plaque score index scoring and their 
cariogram details were collected. Among them, 117 were male and 
104 were female. The mean age of  male and female was found 
to be 33.2479 and 36.7212 and the difference is statistically sig-
nificant (p<0.05). The mean of  plaque index score in male and 
female was found to be 1.3346 and 1.4497, mean of  avoiding new 
cavities was found to be 45.3846 in male and 42.6250 in female, 
mean of  circumstances was found to be 11.5812 in males and 
11.2692 in females,  mean of  bacteria was found to be 16.2564 in 
males and 18.0865 in females,  mean of  susceptibility was found 
to be 16.9658 in males and 19.2885 in females,  mean of  diet 
was found to be 9.1026 in males,8.8654 in females. There was no 
statistical significance between gender and plaque index score and 
cariogram categories(p>0.05).(Table 1). Sreenivasan et al in his 
study reported no statistical differences in whole mouth plaque 
scores between genders [25]. Al Haddad et al reported a signifi-
cantly higher mean of  plaque index in males than females in 12 
year olds, not in 5 year olds [26].

In this study, there was no correlation between cariogram catego-
ries and plaque index (Figure 1,2,3,4,5). Ekstrand et al reported 
no statistical significance was observed between plaque scores on 
sound and carious surfaces. He also added that no significant dif-
ference was observed between plaque scores in caries with car-
ies progression as compared with no caries progression (p>0.05)
[27]. Morinushi et al reported that poor oral hygiene is directly 
associated with plaque score and contributes to high prevalence 
of  dental caries [28]. Anu Garg et al reported a statistically signifi-
cant difference was found between plaque index score and actual 
chance to avoid caries [29]. Clelick et al reported the participants 
with good oral hygiene developed fewer new carious lesions than 
the ones with poor or very poor oral hygiene (P<0.05) [30, 31]. 
Similar results have been seen in studies by Heabbal et al [30, 31].
Basha et al., reported significant difference in caries prevalence in 
relation to age, use of  fluoridated toothpaste, plaque score, enam-
el defects and dental visits [32]. Lingstorm in his study concluded 

Table 1. Table shows the mean age, plaque index score and cariogram categories in males and females. There was a signifi-
cant difference in age between male and female(p<0.05). However, there was no association between gender and  plaque 

index score, cariogram categories (p>0.05).

Gender N Mean Std. Deviation P value

Age
Male 117 33.248 10.569

0.018
Female 104 36.721 11.036

Plaque Index score
Male 117 1.335 0.918

0.484
Female 104 1.450 1.483

Avoid New cavities
Male 117 45.385 23.271

0 .411
Female 104 42.625 26.142

Circumstances
Male 117 11.581 8.494

0.777
Female 104 11.269 7.778

Bacteria
Male 117 16.256 8.045

0.103
Female 104 18.087 8.565

Susceptibility
Male 117 16.966 9.814

0.118
Female 104 19.289 12.192

Diet
Male 117 9.103 5.806

0.768
Female 104 8.865 6.149
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that caries status is characterized by plaque levels of  highly toler-
ant, acidogenic bacteria, PH lowering potential plaque [33]. Sudhir 
et al reported that the amount of  plaque was found to be signifi-
cantly associated with caries activity in the study population [34]. 

The presence of  dental plaque is a prerequisite for carie develop-
ment and if  this biofilm is not present caries will not develop, 
regardless of  any other risk factors [35]. Dental plaque ferments 

carbohydrates which leads to production of  organic acids. These 
organic acids lead to demineralisation of  the tooth surface, and 
consequently to dental caries. Saliva is also unable to penetrate 
plaque and thus cannot neutralize the acid produced by bacteria 
and remineralize the tooth surface [36].

Limitations of  this study include small sample size which does 
not provide results of  the entire population. Since it was a ret-

Figure 1. Depicts correlation between plaque index score with the percentage of  avoiding new cavities. X axis represents 
plaque index score and Y axis represents the mean percentage of  avoiding new cavities. From the present graph it can be 
inferred that there is no correlation found between the plaque index score and avoiding new cavities in our sample when 

assessed using pearson correlation test (r=0.067,p value=0.323).

Figure 2. Depicts correlation between plaque index score with the percentage of  circumstances in cariogram. X axis repre-
sents plaque index score, Y axis represents mean percentage of  circumstances. From the present graph it can be inferred 
that there is no correlation found between the plaque index score and circumstances in our sample when assessed using 

pearson correlation test (r=0.041,p value=0.546).

Figure 3. Depicts correlation between plaque index score with the mean percentage of  bacteria. X axis represents plaque 
index score, Y axis represents mean percentage of  bacteria. From the present graph it can be inferred that there is no cor-

relation found between the plaque index score and bacteria in our sample when assessed using pearson correlation test 
(r=0.006,p value=0.931).

Figure 4. Depicts correlation between plaque index score with the mean percentage of  susceptibility. X axis represents 
plaque index score, Y axis represents mean percentage of  susceptibility. From the present graph it can be inferred that 

there is no correlation found between the plaque index score and susceptibility in our sample when assessed using pearson 
correlation test (r=:0.077,p value=0.256).
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rospective study, possible manual errors can occur during data 
entry by residents during patients examination, subjective bias was 
another limitation of  this study.

Conclusion

Within the limitations of  the present study, we can conclude that 
there is no correlation between plaque score and cariogram risk 
factors among the subjects in our sample. However, generaliza-
tion of  this result should be done carefully as the clinician has 
to use cariogram as an adjunct and not as a substitute for clinical 
evaluation of  an individual's oral health status. Future studies with 
larger populations are required to confirm the relationship be-
tween plaque score and cariogram risk factors in the south Indian 
population. 
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