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Abstract
Dental plaque is the community of micro organism found on a tooth surface as a biofilm, embedded in a matrix 
of polymers of host and bacterial origins of clinical relevance is that fact that biofilms are less susceptible 
to antimicrobial agents, while microbial communities can display enhanced pathogenicity. There are certain 
plaque induced oral diseases like chronic gingivitis, gingival enlargement, recurrent gingivitis,periodontitis. 
The Dental Plaque index was introduced to determine better oral hygiene by grading the dental plaque 
accordingly the present study was designed to assess prevalence of dental plaque among adults visiting 
saveetha dental college.Case sheets of all the patients of OP Department of Saveetha Dental College for 
the period of two months(Dec 2019- Jan 2020) were reviewed from patient record. Among their reviewed 
data, 388 appropriate study samples were selected and tabulated in MS excel.Then the tabulated data were 
transferred to statistical software SPSS Version 20.O. Descriptive statistics were expressed by means of 
frequency and percentage. Independent t test was used to compare the Mean Plaque index based on Gender 
and One way ANOVA was used to compare the Mean Plaque index based on age groups. A statistically 
significant difference was observed between the selected age groups which shows that the mean Plaque 
Index score was found to be high among participants aged more than 45 years. Even Though there was no 
significant difference on comparison of mean Plaque Index score based on Gender, the Plaque was found to 
be more prevalent among female participants than males.Within the limits of study, the prevalence of dental 
plaque was high among participants aged more than 45 years and females had a higher Mean Plaque Index 
score than males. 

Keywords- Dental plaque;plaque index; micro organisms; poor oral hygiene. 

Type of manuscript: Descriptive study

Introduction 

Dental plaque is the community of microorganisms 
found on a tooth surface as a biofilm, embedded in a 

matrix of polymers of host and bacterial origin 1,2 of 
clinical relevance is that biofilms are less susceptible 
to antimicrobial agents,while microbial communities 
can display enhanced pathogenicity3. The structure 
of the plaque biofilm might restrict the penetration 
of antimicrobial agents, while bacteria growing on a 
surface grow slowly and display a novel phenotype , 
one consequence of which is a reduced sensitivity to 
inhibitors4. 

Plaque is natural and contributes like the resident 
microflora of all other sites of the body to the normal 
development of the physiology and defenses of the host5,6. 
Irritant extraneous substances that are sick to the tooth 
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surface include bacterial plaques, dental calculi,residual 
proteins from food and cloured substances , among 
which dental plaques and dental calculi are the most 
important localized causes of periodontal disease 7,8. 

Accumulation of plaque can cause the rapid onset 
of gingivitis and long term exposure to plaque can 
lead to the loss of periodontal attachment and bone 
support.Long term exposure to plaque also can lead 
to the demineralization and destruction of the teeth 
through caries 9–11. Removal of plaque is an effective 
way to help prevent periodontal disease and caries,but 
if deposits remain on the teeth across time, destruction 
periodontal disease,caries or both may occur 12.Main 
factor of both the disease is deposits and bacterial dental 
plaque accumulation on the tooth surface 13,14. Thus, 
regular removal of dental plaque from the tooth surface 
by both personal oral hygiene practices such as tooth 
brushing and professional periodontal treatment are the 
most important steps of oral care 15-16,17. Periodontal 
therapy starts by training the patient on oral hygiene and 
mechanical removal of deposits from the tooth surface 
18. Following the mechanical periodontal treatment it is 
very important to sustain individual oral hygiene practice 
in terms of maintenance of dental and periodontal health 
19,20. Thus, it is obligatory to raise consciousness about 
appropriate plaque control by teaching the patients oral 
hygiene practice in terms of either success of treatment, 
maintenance of oral health 21. 

Additional research has elaborated on the 
influences of other factors, including diet,local oxygen 
tension,salivary factors, tooth position and disaster 
22, all of which influences dental plaque accumulation 
23–26 Other variables, influencing plaque accumulation 
include caries, which is also one of the important 
dental diseases causing tooth loss in adult humans.
Practices of preventive dentistry making dental plaque 
control a habit, is enabled through patients motivation 
27. Despite motivation and training, the properties of 
patients regarding dental plaque control might get back 
to pretreatment level in because of time and may not 
apply what had been taught until the patient goes for a 
session 28. 

Even though the patient has very good motivation 
in the beginning , the patient’s efforts concerning daily 
oral care might decrease in time. Thus it is important 

for continuation of oral health to determine motivation 
level of patients at intervals during active periodontal 
treatment and periodical session, and continue 
motivation programs by taking time into consideration 
to reduce the plaque control and reduce occurrence of 
periodontal disease 29,30. Aim of the study is to assess 
the prevalence of dental plaque among adults attending 
dental college of chennai city.

Materials and Methods 

The present record based, descriptive study was 
conducted among patients reporting to the OP of 
Saveetha Dental College with dental plaque. Case 
sheets of all the Patients of OP Department of Saveetha 
dental college were reviewed for a period of two months 
[JUNE 2019 and MARCH 2020]. Simple Random 
Sampling was carried out to select a total of 388 patients.
The descriptive study was done by two examiners 
and the approval for this study was obtained from the 
Institutional ethics committee,Saveetha University.

Assessment of dental plaque was carried out by 
plaque index(PI) by Silness P and Loe H(1964). A score 
of 0 was assigned when no plaque is present, a score of 
1 was assigned when a thin film of plaque adhering to 
the free gingival margin and adjacent area of the tooth, 
a score of 2 was assigned when moderate accumulation 
of plaque within the gingival pocket and adjacent tooth 
surfaces, a score of 3 was assigned when there is a 
abundance of soft matter within the gingival pocket. 

The data assessed and tabulated were 
age,gender,plaque index score.Later obtained data 
were tabulated and entered in the MS excel sheet.
The data was imported to SPSS version 20.O and the 
variable definition process was done by using tables 
and graphical illustration.The results were expressed 
by means,standard deviation & percentage Descriptive 
statistics were expressed by means of frequency and 
percentage. Independent t test was used to compare 
the Mean Plaque index based on Gender and One way 
ANOVA was used to compare the Mean Plaque index 
based on age groups.. The level of statistical significance 
was set at a value P<0.05 

Results And Discussion

The study sample consisted of 388 cases of which 
21.9% of the subjects are 18-25 years old, 37.7% of the 
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subjects were 26-35 years old, 18.9% of the subjects are 
36-45 years old and 21.4% of the subjects are > 45 years 
old and ( refer Fig 1 ).Out of of 388 study participants, 
58.9% were females and 41.3% were males ( refer 
Figure 2).

Comparing the Mean Plaque index and Age of the 
study subjects . The mean Plaque index score for the 
subjects between 18 to 25 yrs, 26 - 35 yrs, 36-45 yrs 
and above 45 years age group were 0.96 ± 0.89, 0.97± 
0.46, 1.02± 0.51 and 1.28± 0.62 respectively. One way 
ANOVA was used to find the difference between the 
different age groups with respect to Mean Plaque index 
and was found to be statistically significant (F value- 
5.14; p<0.05) which signifies that study subjects in the 
age group above 45 years had a higher Mean Plaque 
index score when compared to other groups ( refer 
Figure 3). 

Comparison between Mean Plaque index and 
Gender Of the study subjects . The mean Plaque index 
score score for male and female study subjects were 
0.96 ± 0.89, 0.98± 0.46 and 1.09± 0.73 respectively. 
Independent t test was used to find the difference 
between the male and female subjects with respect to 
Mean Plaque index and was found to be statistically 
insignificant (t value- 1.65; p>0.05). Even though the 
test was found to be statistically insignificant, female 
study subjects had a higher mean Plaque index score 
compared to male study subjects( refer Figure 4). 

According to this study, there were a total of 388 
patients who reported to the OP during december 2109- 
january 2020 of saveetha dental college.Out of which 
21% of the patients were in the age group of 18-25 years, 
37% in 26-35 years, 18% in 36-45 years and <45 years 
is about 21%. Distribution of patients based on gender 
and recovered with plaque index were 60% of males and 
40% females were recorded.

According to Rizwan M sanodi et al 31There was 
much awareness about oral health and hygiene however 

awareness about oral health and hygiene however makes 
it more prevalent to dental plaque in this study it is 
proven females are also prone to dental plaque, most 
likely age group above 50 years seems to have poor oral 
hygiene. 

According to Sreenivasan et al 32., dental plaque 
is significantly high in women,who maintain poor 
oral hygiene and have severe periodontal disease. 
According to Schaeken MJ et al 33.,In this study it is 
said that an increase in salivary secretion causes dental 
plaque formation which eventually helps bacteria to 
grow. According to Antina Schulze and martin busse 
34.,systemic disease also causes significant increase of 
dental plaque in women, according to their study type 
2 diabetic patients who are women are more prone 
to periodontal infection and disease which shows 
significant dental plaque in women.

In a study done by AL Ansari 35et al., the prevalence 
of plaque induced gingivitis shows the result that males 
are more prevalent to gingivitis as well as the central 
plaque.Opposing studies may also be present accordingly 
to know better significance and results.According to 
Addy M et al 36.,The prevalence of dental plaque is 
significant in posterior teeths than the anterior due to food 
accumulation and poor brushing technique and the study 
also proves plaque index helps in appropriate scoring 
of dental plaque. According to Marakami et al 37., the 
prevalence of dental plaque induced gingival conditions 
are common in females with post menstrual problem 
or any other hormone related problems,which can alter 
the severity of the plaque induced inflammation.Which 
may lead to attachment loss of alveolar bone and which 
significant loss of teeth.Moreover, most of the studies 
compared above,proves that prevalence of dental plaque 
in female population, there are also opposing studies to 
prove makes are more prone to dental plaque .But still in 
this study the p value is significant to prove that females 
are more prone to dental plaque, though current study 
possess few limitations such as very small sample size. 
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Figure 1- The pie chart represents the distribution of study subjects based on age. 21.9% of the study 
subjects were distributed in the age group between 18-25 years which is denoted by blue colour, 37.7% of 

the study subjects belongs to 26-35years of age group denoted by red colour , 21.9% constitute to age group 
between 36-45years denoted by green colour and 21.4% constitute study subjects above 45 years old denoted 

by orange. 

Figure 2- Pie chart represents distribution of study subjects based on Gender, where blue colour denotes 
male which is about 41.06% and red colour denotes females which is about 58.94%. 
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FIGURE 3 : The bar graph represents the Comparison between Mean Plaque index and Age of the study 

subjects . The mean Plaque index score for the subjects between 18 to 25 yrs, 26 - 35 yrs, 36-45 yrs and 
above 45 years age group were 0.96 ± 0.89, 0.97± 0.46, 1.02± 0.51 and 1.28± 0.62 respectively. One way 

ANOVA was used to fi nd the difference between the different age groups with respect to Mean Plaque index 
and was found to be statistically signifi cant (F value- 5.14; p<0.05) which signifi es that study subjects in the 

age group above 45 years had a higher Mean Plaque index score when compared to other groups. 

FIGURE 4 : The bar graph represents the Comparison between Mean Plaque index and Gender of the study 
subjects . The mean Plaque index score score for male and female study subjects were 0.96 ± 0.89, 0.98± 0.46 
and 1.09± 0.73 respectively. Independent t test was used to fi nd the difference between the male and female 

subjects with respect to Mean Plaque index and was found to be statistically insignifi cant (t value- 1.65; 
p>0.05). Even though the test was found to be statistically insignifi cant, female study subjects had a higher 

mean Plaque index score compared to male study subjects. 
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Conclusion 

The prevalence of dental plaque was high among 
participants aged more than 45 years and females had 
a higher Mean Plaque Index score than males.Poor 
oral hygiene and systemic disease and also few other 
food habits causes females prone to plaque.Further 
measurements can be taken to control dental plaque by 
maintaining good oral health and brushing habits. 

Acknowledgements: We would like to acknowledge 
the IT department, Saveetha Dental college, Saveetha 
University for their help and support. 

Conflicts of Interest: Nil 

Source of Funding : Self 

Ethical Clearance: It is taken from “Saveetha 
Institute Human Ethical Committee” (Ethical Approval 
Number- SDC/SIHEC/2020/DIASDATA/0619-0320)

References
1. 	 Marsh PD. Dental plaque as a biofilm and a 

microbial community – implications for health and 
disease [Internet]. Vol. 6, BMC Oral Health. 2006. 
Available from: (http://dx.doi.org/10.1186/1472-
6831-6-s1-s14

2. 	 Socransky SS, Haffajee AD. Dental biofilms: 
difficult therapeutic targets [Internet]. Vol. 
28, Periodontology 2000. 2002. p. 12–55. 
Available from: http://dx.doi.org/10.1034/j.1600-
0757.2002.280102.x

3. 	 van Steenbergen TJ, van Winkelhoff AJ, de Graaff 
J. Pathogenic synergy: mixed infections in the 
oral cavity. Antonie Van Leeuwenhoek [Internet]. 
1984;50(5-6):789–98. Available from: http://
dx.doi.org/10.1007/BF02386241

4. 	 Honigman JL. Chlorhexidine in the Control of 
Dental Plaque [Internet]. Special Problems in 
Chemotherapy. 1976. p. 395–402. Available from: 
http://dx.doi.org/10.1007/978-1-4684-3120-9_61

5. 	 Wood SR, Kirkham J, Marsh PD, Shore RC, 
Nattress B, Robinson C. Architecture of Intact 
Natural Human Plaque Biofilms Studied by 
Confocal Laser Scanning Microscopy [Internet]. 
Vol. 79, Journal of Dental Research. 2000. p. 21–7. 
Available from: http://dx.doi.org/10.1177/0022034
5000790010201

6. 	 Prabakar J, John J, Arumugham I, Kumar R, Sakthi 

D. Comparing the effectiveness of probiotic, green 
tea, and chlorhexidine- and fluoride-containing 
dentifrices on oral microbial flora: A double-
blind, randomized clinical trial [Internet]. Vol. 9, 
Contemporary Clinical Dentistry. 2018. p. 560. 
Available from: http://dx.doi.org/10.4103/ccd.
ccd_659_18

7. 	 Costerton JW, Cheng KJ, Geesey GG, Ladd TI, 
Nickel JC, Dasgupta M, et al. Bacterial Biofilms 
in Nature and Disease [Internet]. Vol. 41, Annual 
Review of Microbiology. 1987. p. 435–64. 
Available from: http://dx.doi.org/10.1146/annurev.
mi.41.100187.002251

8. 	 Mathew MG, Samuel SR, Soni AJ, Roopa KB. 
Evaluation of adhesion of Streptococcus mutans, 
plaque accumulation on zirconia and stainless steel 
crowns, and surrounding gingival inflammation in 
primary molars: randomized controlled trial. Clin 
Oral Investig [Internet]. 2020 Jan 18; Available 
from: http://dx.doi.org/10.1007/s00784-020-
03204-9

9. 	 Inanc M, Cengiz K. Causal or Causal Relationship 
Between Oral Diseases and Systemic Amyloidosis 
– From Inflammation to Amyloidosis – A Trouble 
Connection [Internet]. Amyloidosis - An Insight 
to Disease of Systems and Novel Therapies. 2011. 
Available from: http://dx.doi.org/10.5772/23166

10. 	 Prabakar J, John J, Arumugham I, Kumar R, 
Srisakthi D. Comparative evaluation of retention, 
cariostatic effect and discoloration of conventional 
and hydrophilic sealants - A single blinded 
randomized split mouth clinical trial [Internet]. 
Vol. 9, Contemporary Clinical Dentistry. 2018. p. 
233. Available from: http://dx.doi.org/10.4103/ccd.
ccd_132_18

11. 	 Prabhakar AR, Murthy S, Sugandhan S. 
Comparative evaluation of the length of resin 
tags, viscosity and microleakage of pit and fissure 
sealants - an in vitro scanning electron microscope 
study [Internet]. Vol. 2, Contemporary Clinical 
Dentistry. 2011. p. 324. Available from: http://
dx.doi.org/10.4103/0976-237x.91797

12. 	 Prabakar J, John J, Srisakthi D. Prevalence of 
dental caries and treatment needs among school 
going children of Chandigarh. Indian J Dent Res 
[Internet]. 2016 Sep;27(5):547–52. Available from: 
http://dx.doi.org/10.4103/0970-9290.195683

13. 	 Taylor GW. Bidirectional Interrelationships 
Between Diabetes and Periodontal Diseases: 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      5559

An Epidemiologic Perspective [Internet]. Vol. 
6, Annals of Periodontology. 2001. p. 99–112. 
Available from: http://dx.doi.org/10.1902/
annals.2001.6.1.99

14. 	 Mohapatra S, Pradeep Kumar R, Meignana 
Arumugham I, Sri Sakthi D, Jayashri P. Assessment 
of Microhardness of Enamel Carious Like Lesions 
After Treatment with Nova Min, Bio Min and 
Remin Pro Containing Toothpastes: An in Vitro 
Study [Internet]. Vol. 10, Indian Journal of Public 
Health Research & Development. 2019. p. 375. 
Available from: http://dx.doi.org/10.5958/0976-
5506.2019.02832.8

15. 	 Velsko IM, Fellows Yates JA, Aron F, Hagan RW, 
Frantz LAF, Loe L, et al. Microbial differences 
between dental plaque and historic dental calculus 
are related to oral biofilm maturation stage 
[Internet]. Vol. 7, Microbiome. 2019. Available 
from: http://dx.doi.org/10.1186/s40168-019-0717-
3

16. 	 Harini G, Leelavathi L. Nicotine Replacement 
Therapy for Smoking Cessation-An Overview 
[Internet]. Vol. 10, Indian Journal of Public 
Health Research & Development. 2019. p. 3588. 
Available from: http://dx.doi.org/10.5958/0976-
5506.2019.04144.5

17. 	 Khatri S, Madan K, Srinivasan S, Acharya S. 
Retention of moisture-tolerant fluoride-releasing 
sealant and amorphous calcium phosphate-
containing sealant in 6–9-year-old children: A 
randomized controlled trial [Internet]. Vol. 37, 
Journal of Indian Society of Pedodontics and 
Preventive Dentistry. 2019. p. 92. Available from: 
http://dx.doi.org/10.4103/jisppd.jisppd_173_18

18. 	 Mandal A, Singh D, Siddiqui H, Das D, Dey A. 
New dimensions in mechanical plaque control: 
An overview [Internet]. Vol. 9, Indian Journal of 
Dental Sciences. 2017. p. 133. Available from: 
http://dx.doi.org/10.4103/ijds.ijds_18_17

19. 	 Menon L, Ramamurthy J. New Vistas in Plaque 
Control [Internet]. Vol. 13, IOSR Journal of Dental 
and Medical Sciences. 2014. p. 64–8. Available 
from: http://dx.doi.org/10.9790/0853-13356468

20. 	 Pavithra RP, Preethi Pavithra R, Jayashri P. 
Influence of Naturally Occurring Phytochemicals 
on Oral Health [Internet]. Vol. 12, Research Journal 
of Pharmacy and Technology. 2019. p. 3979. 
Available from: http://dx.doi.org/10.5958/0974-
360x.2019.00685.1

21. 	 Kumar RP, Pradeep Kumar R, Vijayalakshmi B. 
Assessment of Fluoride Concentration in Ground 
Water in Madurai District, Tamil Nadu, India 
[Internet]. Vol. 10, Research Journal of Pharmacy 
and Technology. 2017. p. 309. Available from: 
http://dx.doi.org/10.5958/0974-360x.2017.00063.4

22. 	 Kannan SSD, Kumar VS, Rathinavelu PK, Indiran 
MA. Awareness and Attitude towards Mass Disaster 
and its Management Among House Surgeons in 
a Dental College and Hospital in Chennai India 
[Internet]. Disaster Management and Human 
Health Risk V. 2017. Available from: http://dx.doi.
org/10.2495/dman170121

23. 	 Axelsson P, Lindhe J. The Effect of a Plaque 
Control Program on Gingivitis and Dental Caries 
in Schoolchildren [Internet]. Vol. 56, Journal of 
Dental Research. 1977. p. 142–8. Available from: 
http://dx.doi.org/10.1177/00220345770560030801
1

24. 	 Neralla M, Jayabalan J, George R, Rajan J, P SKM, 
Haque AE, et al. Role of nutrition in rehabilitation 
of patients following surgery for oral squamous 
cell carcinoma [Internet]. Vol. 10, International 
Journal of Research in Pharmaceutical Sciences. 
2019. p. 3197–203. Available from: http://dx.doi.
org/10.26452/ijrps.v10i4.1622

25. 	 Kumar RP, Pradeep Kumar R, Preethi R. 
Assessment of Water Quality and Pollution of 
Porur, Chembarambakkam and Puzhal Lake 
[Internet]. Vol. 10, Research Journal of Pharmacy 
and Technology. 2017. p. 2157. Available from: 
http://dx.doi.org/10.5958/0974-360x.2017.00380.8

26. 	 Pratha AA, Ashwatha Pratha A, Prabakar J. 
Comparing the effect of Carbonated and energy 
drinks on salivary pH- In Vivo Randomized 
Controlled Trial [Internet]. Vol. 12, Research 
Journal of Pharmacy and Technology. 2019. p. 4699. 
Available from: http://dx.doi.org/10.5958/0974-
360x.2019.00809.6

27. 	 Claydon NC. Current concepts in toothbrushing 
and interdental cleaning [Internet]. Vol. 48, 
Periodontology 2000. 2008. p. 10–22. Available 
from: http://dx.doi.org/10.1111/j.1600-
0757.2008.00273.x

28. 	 Vandana KL, Vibhute A. The effectiveness of 
manual versus powered toothbrushes for plaque 
removal and gingival health: A meta-analysis 
[Internet]. Vol. 16, Journal of Indian Society of 
Periodontology. 2012. p. 156. Available from: 



5560      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

http://dx.doi.org/10.4103/0972-124x.99255
29. 	 Weijden FVD, Van Der Weijden F, Slot DE. Oral 

hygiene in the prevention of periodontal diseases: 
the evidence [Internet]. Vol. 55, Periodontology 
2000. 2011. p. 104–23. Available from: http://
dx.doi.org/10.1111/j.1600-0757.2009.00337.x

30. 	 Samuel SR, Acharya S, Rao JC. School 
Interventions-based Prevention of Early-Childhood 
Caries among 3-5-year-old children from very low 
socioeconomic status: Two-year randomized trial. 
J Public Health Dent [Internet]. 2020 Jan;80(1):51–
60. Available from: http://dx.doi.org/10.1111/
jphd.12348

31. 	 Chelani L, Sanadi R, Suthar N, Khuller N, Basavaraj 
P. Gender-based differences in occurrence of 
gingival disease among dental students: A survey 
[Internet]. Vol. 5, Dentistry and Medical Research. 
2017. p. 17. Available from: http://dx.doi.
org/10.4103/2348-1471.198783

32. 	 Sreenivasan PK, Prasad KVV, Javali SB. Oral 
health practices and prevalence of dental plaque 
and gingivitis among Indian adults. Clin Exp Dent 
Res [Internet]. 2016 Jun;2(1):6–17. Available from: 
http://dx.doi.org/10.1002/cre2.15

33. 	 Schaeken MJM, Creugers TJ, Van Der Hoeven 
JS. Relationship Between Dental Plaque Indices 
and Bacteria in Dental Plaque and Those in Saliva 
[Internet]. Vol. 66, Journal of Dental Research. 
1987. p. 1499–502. Available from: http://dx.doi.or
g/10.1177/00220345870660091701

34. 	 Schulze A, Busse M. Gender Differences in 
Periodontal Status and Oral Hygiene of Non-
Diabetic and Type 2 Diabetic Patients [Internet]. 
Vol. 10, The Open Dentistry Journal. 2016. 
p. 287–97. Available from: http://dx.doi.
org/10.2174/1874210601610010287

35. 	 Al-Ansari A. Prevalence, severity, and secular 
trends of dental caries among various saudi 
populations: A literature review [Internet]. Vol. 2, 
Saudi Journal of Medicine and Medical Sciences. 
2014. p. 142. Available from: http://dx.doi.
org/10.4103/1658-631x.142496

36. 	 Addy M, Renton-Harper P, Newcombe R. Plaque 
regrowth studies: discriminatory power of plaque 
index compared to plaque area [Internet]. Vol. 26, 
Journal of Clinical Periodontology. 1999. p. 110–2. 
Available from: http://dx.doi.org/10.1034/j.1600-
051x.1999.260208.x

37. 	 Murakami S, Mealey BL, Mariotti A, Chapple 
ILC. Dental plaque-induced gingival conditions. J 
Periodontol [Internet]. 2018 Jun;89 Suppl 1:S17–
27. Available from: http://dx.doi.org/10.1002/
JPER.17-0095 


