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Introduction
Dental caries is a multifactorial disease that results in the 
localised destruction of hard tissues of teeth due to the biofilm 
formation [1]. It is widely known that dental caries is one of 
the preventable oral health problems and the most common 
chronic infectious diseases. It is a preventable disease which 
occurs mainly due to poor oral hygiene. Caries can occur 
throughout life, both in primary and permanent dentitions 
and damages the tooth structure [2]. The balance between 
pathological and protective factors influences the initiation 
and progression of caries. Due to lack of knowledge and 
insufficient preventive measures, there is a high prevalence of 
morbidity that highly affects the health status of children [3,4]. 
It is a smoldering disease in developing countries affecting 
areas where the resources are inadequate for dental treatment, 
lack of public awareness, and motivation with increased intake 
of carbohydrates. 

Dental caries result from a complex interaction of factors like 
host susceptibility, bacteria, diet, and time. It is mainly due to 
ecological imbalance between minerals of the tooth and oral 
microbial biofilms. The bacteria and sugary food act together 

to form acids that result in the formation of tooth decay [5]. 
Consequently, the acid destroys the enamel surface and if not 
treated at this stage, it might lead to progressive destruction 
of the tooth. Dental caries have many complications like 
toothache, pulpitis, tooth loss, discoloration, and space 
infections [6,7]. 

Oral health affects an individual both physically and 
psychologically. Generally, it affects an individual’s physical 
growth, self-esteem, and social development. The posterior 
teeth caries usually affect the mastication whereas anterior 
teeth caries pose a greater burden and negatively affects the 
aesthetics and quality of life in an individual [8,9]. Oral health 
also impacts general health, increases risk of pneumonia, 
complicates diabetes, and rarely oral biofilm can lead to 
subacute endocarditis. Therefore health-care providers should 
be familiar with dental caries and its causes. An index is an 
expression of clinical observation in numeric values. It is used 
to describe the status of the individual or group with respect 
to a condition being measured. Oral Hygiene Index (OHI) 
shows a patient's oral hygiene and expresses the presence 
of plaque and debris on the surface of the teeth. OHI allows 
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Independent variables in the study include ethnicity, age, 
frequency and gender and the dependent variables include oral 
hygiene index score, class 3 and 4 restoration. Non parametric 
test-Chi square statistical test was done and the results were 
correlated and associated. Statistical significance was set at 
p<0.05.

Results
The study evaluated the correlation between oral hygiene index 
and class 3 and 4 patients visiting a private dental institute. 
A total of treatment records were included in this study. The 
statistical software SPSS was used for the descriptive and 
inferential analysis. Results on categorical measurement 
were presented in percentage (%). Chi square analysis was 
done for statistical significance. Level of significance was 
predetermined at the probability value of P=0.05 and any 
value ≤ 0.05 was considered to be statistically significant.

The association between age and dental status shows that in the 
age group of less than 20 years, 9% have normal dentition and 
5% have class 3, 4 carries. In the age group of 21 to 40 years, 
43% have normal dentition and 6% have class 3, 4 carries. In 
the age group of 41 to 60 years, 22% have normal dentition and 
2% have class 3, 4 carries. In the age group of above 60 years, 
3% have normal dentition and 7% have class 3,4 carries. The 
p value was found to be 0.03(p<0.05) and hence the finding 
is statistically significant (Figure 1). The association between 
gender and dental status shows that 51% males have normal 
dentition and 10% of them have class 3,4 carries. Similarly 
28% females have normal dentition and 10% have class 3, 4 
carries. The p value was found to be 0.012(p<0.05) and hence 
the finding is statistically significant (Figure 2).

The association between age group and OHI scores shows 
that in the age group of less than 20 years, 12% have scores 
between 1 to 4, 1% has reported scores between 5 to 8 and 9 
to 12. In the age group of 21 to 40 years, 43% reported a score 
between 1 to 4, 4% with score 5 to 8 and 2% between 9 to 
12. In the age group of 41 to 60 years, 21% reported a score 
between 1 to 4. 3% in the score of 9 to 12. In the age group 
of above 60 years, 4% with scores 5 to 8 and 3% with the 
rest of the scores. The p value was found to be 0.04 (p<0.05) 
and hence the finding is statistically significant (Figure 3). The 
correlation between gender and class 3, 4 caries shows that 
52% males and 29% females reported with score 1 to 4. 4% 
males and 5% reported with a score of 5 to 8. Similarly, 5% 
males and 4% females reported with the score of 9 to 12. The 
p value was found to be 0.024 (p<0.05) and hence the finding 
is statistically significant (Figure 4).

The correlation between oral hygiene index and dental 
status shows that 72% reported with normal dentition and 
8% reported with class 3,4 carries in the score of 1 to 4. 4% 
reported with normal dentition and 5% with class 3,4 carries 
in patients reported with scores between 5 to 8. Similarly, 2% 
reported with normal dentition and 7% reported with class 3, 
4 carries in patients reported with scores between 9 to 12. The 
p value was found to be 0.00(p<0.05) and hence the finding is 
statistically significant (Figure 5).

determination of a presence of the dental plaque, material-
alba, and food residues. This index is used to determine the 
oral hygiene maintenance of the patient based on the amount 
of plaque and calculus present. 

 Earlier studies have reported the prevalence of caries and 
its causes; here in our study we have correlated the oral 
hygiene index scores and class 3, 4 carries. An assessment 
of correlation of oral hygiene index and class 3 and 4 caries 
will help us to improve the treatment protocol. Our team 
has extensive knowledge and research experience that has 
translated into high quality publications [10-16]. This study 
will help in raising awareness to dentists by knowing its 
prevalence in performing endodontic procedures thereby 
future patient management will be more efficient. The aim of 
this study is to assess the correlation between oral hygiene 
index and class 3 and 4 carries. 

Materials and Methods
Study setting 

The present study was conducted as a retrospective cross 
sectional study to assess the correlation between oral hygiene 
index and class 3 or 4 carries in patients visiting the dental 
hospital. A randomized sample of patients who had reported 
with class 3 and 4 caries were chosen for the study. The 
study took place in a private college hospital setting within 
the university. The retrospective data obtained from the 
institution was being ethically approved and the number of 
people involved in the study includes 3 members - Guide, 
researcher, reviewing expert.

Sampling

All the patient case records were reviewed and analysed for the 
study. All the cases referred for class 3 and 4 restoration from 
the month of September 2020 to February 2021 were included 
for the study. The records of all patient data were reviewed 
from initial to last and were arranged in chronological order. 
Sample size n=92 patients. The data collected includes the 
demographic details, treatment undertaken for the patient. All 
the treatment report data were properly reviewed and cross 
verified by another examiner. Sampling bias was minimized 
by simple random sampling. Internal validity is applicable to 
the study.

Data analysis

The collected data includes patients' oral hygiene index score 
and class 3 and 4 restoration reports. Gross incomplete data 
was excluded as it affects the study. Excel tabulation of all 
the verified data and importing to the Statistical Package for 
Social Sciences (SPSS) software, version 1.0.0.1327 64 bit 
edition (IBM corp., NY, USA) for the statistical tests was 
done. The data was assessed by being subjected to descriptive 
analysis with the help of frequencies, percentage and analysed 
by running descriptive statistics in the form of crosstabs. 
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Figure 1. Bar graph showing the correlation between age groups and dental status. X axis represents the age groups and the 
Y axis represents the number of patients. The blue colour denotes normal dentition and green colour denotes class 3, 4 carries. 
There is a significant number of patients reported with class 4 carries in the age group of above 60 years. The p value is 
0.03(p<0.05) and hence the finding is statistically significant.

Figure 2. Bar graph showing the correlation between gender and dental status. X axis represents the gender and the Y axis represents the 
number of patients. The blue colour denotes normal dentition and green colour denotes class 3, 4 carries. There is a significant number of male 
patients reported with class3, 4 carries. The p value is 0.012 (p<0.05) and hence the finding is statistically significant.
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Figure 3. Bar graph showing the correlation between age group and oral hygiene index. X axis represents the age group and the Y axis 
represents the number of patients. The red colour denotes oral hygiene index score between 1 to 4, yellow colour represents 5 to 8 and orange 
colour denotes score between 9 to 12. There are a significant number of patients reported in the age group of above 60 years with an high oral 
hygiene index score. The p value is 0.04 (p<0.05) and hence the finding is statistically significant. 

Figure 4. Bar graph showing the correlation between gender and oral hygiene index. X axis represents the gender and the Y axis represents 
the number of patients. The red color denotes oral hygiene index score between1 to 4, yellow color represents 5 to 8 and orange color 
denotes score between 9 to 12. There are a significant number of male patients reported with a high oral hygiene index score. The p value is 
0.04(p<0.05) and hence the finding is statistically significant. 
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Figure 5. Bar graph showing the correlation between dental status and oral hygiene index. X axis represents the oral hygiene index score 
and the Y axis represents the number of patients. The blue color denotes normal dentition and green color denotes class 3,4 carries. There 
is a significant correlation between oral hygiene index and dental status. The p value is 0.00 (p<0.05) and hence the finding is statistically 
significant. 

Discussion
Dental caries is one of the most common preventable diseases 
and the people are susceptible to the disease throughout their 
lifetime [17]. It is the primary cause of tooth pain and tooth 
loss. It can be arrested and potentially reversed in its early 
stages, but is often not self-limiting and without proper care, 
caries can progress until the tooth is destroyed. In low- and 
middle-income countries, the incidence of dental caries is 
rapidly increasing [18]. Globally, it has been estimated that 
60% to 90% of the adult population have dental caries which 
means that six to nine adults in every ten are affected by tooth 
decay [19,20]. G.V. Black has classified the dental caries 
based on the site and location into six different classifications, 
where the anterior caries is classified as class 3 and 4 carries. 
Class 3 caries are the caries present in the anterior teeth 
without involving the incisal edges and class 4 caries are the 
ones involving incisal edges. 

Any caries involving the anterior tooth surface, can affect the 
aesthetics of the patient’s smile which might disturb the patient 
psychologically [21]. Therefore, there is a need to maintain 
the oral hygiene and treat the caries at its earliest. The caries 
mainly develop due to the accumulation of plaque and calculus 
which leads to the biofilm formation [22]. Proper diagnosis of 
the status of the oral hygiene maintenance can be useful in the 
diagnosis of caries [23]. Oral hygiene index was developed 
in the year 1960 by John C. Green and Jack R. Vermillion in 
order to classify and assess oral hygiene status [24,25]. It is a 
simple and sensitive method for assessing group or individual 

oral hygiene quantitatively. It is composed of 2 components: 
debris and calculus index. The buccal and lingual debris scores 
are both taken on the tooth in a segment having the greatest 
surface area covered by debris and calculus. Higher the oral 
hygiene index score, the poorer the oral hygiene of the patient. 
Here in our study, we have correlated oral hygiene index score 
and class 3,4 carries. 

The findings of the study shows that the association between 
age group and dental status shows that patients above 60 years 
show high prevalence of class 3,4 caries when compared 
to the other age groups (Figure 1) (p<0.05). Similarly the 
correlation between age group and OHI scores shows that 
higher OHI score was noticed in the age group of above 60 years 
(Figure 2) (p<0.05). The correlation between gender and dental 
status shows that male patients have reported more with class 
3,4 caries when compared to females (Figure 3) (p<0.05). The 
association between OHI score and gender shows that higher 
scores were noticed in the male patients (Figure 4) (p<0.05). The 
correlation between OHI scores and dental status shows that there 
is a significant correlation. With the increasing score, the number 
of patients affected also increased (Figure 5) (p<0.05).

The findings of this study will assist the clinician to be 
prepared for the treatment in the patients of that age group 
and gender by knowing its prevalence. There is a geographic 
limitation to the study as it predominantly covers the South 
Indian population and it is also a unicentric study. The sample 
size was small and follow up of the outcome was not recorded. 
This can be modified by performing longitudinal and periodic 
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studies to evaluate the correlation and its clinical application. 
The precision of the oral hygiene index score calculation 
should also be evaluated. In the future, a larger population 
with different ethnicity can be included to provide better 
results and for precise diagnosis. This study gives valuable 
information to oral health planners in proposing strategies for 
the development of oral health management.

Conclusion
Within the limits of the present study, with an increasing score 
of oral hygiene index, the prevalence of caries also increases 
with high male preponderance among the age group of above 
60 years. It was found that there is a significant correlation 
between oral hygiene index and class 3,4 carries. Knowledge 
about the correlation between OHI and caries will be helpful 
to the clinician to plan the treatment protocol.
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