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Introduction

Anatomical variations impose certain limitations to the chemico-
m Diabetes mellitus is a complicated metabolic disorder charac-
terized by hypofunction or lack of  function of  the beta cells of  
the islets of  Langerhans in the pancreas, leading to high blood 
glucose levels and excretion of  sugar in the urine [1]. Diabetes is 
the commonest among metabolic disorders and its incidence is on 
the increase all over the world [2]. Diabetes is an important pub-
lic health problem, affecting 245 million people worldwide. Each 
year, seven million individuals develop diabetes and the projection 
for the year 2030 expects that 366 million people will have the 
disease worldwide [3]. Periodontitis is a slowly progressing disease 
but the tissue destruction that occurs is largely irreversible. In the 
early stages, the condition is typically asymptomatic; it is not usu-

ally painful, and many patients are unaware until the condition 
has progressed enough to result in tooth mobility. Periodontitis 
is one of  the main oral health problems, which is predominantly 
a Gram-negative infection resulting in severe inflammation, with 
potential for vascular dissemination (via the sulcular epithelium) 
of  microorganisms and their products such as Lipopolysaccha-
rides (LPS) throughout the body [4]. Other lifestyle factors such 
as obesity, physical activity and diet are also likely to affect the 
risk of  periodontitis. The worldwide prevalence of  periodontal 
disease varies from 5 to 20% of  the adult population [5]. By far, 
it is the most common oral infection in India, with a prevalence 
rate of  66.2% among individuals of  age 15 years and about 89.2% 
among adults in the age group of  35-44 years [6]. The association 
between diabetes and periodontal diseases has been recognised in 
dental literature for many years. [7] Periodontitis is considered one 
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Chronic periodontitis is a common cause of  poor oral health globally. Diabetes has been unequivocally confirmed as a major risk 
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can be taken to decrease disease burden and subsequent consequences. The aim of  the study was to compare the prevalence of  
chronic periodontitis among patients with and without diabetes visiting a private dental institution. Data was collected from 86,000 
patient case sheets who visited a private dental college from June 2019 to March 2020 of  the patients visiting OP. The data was 
tabulated and the statistics were done using Chi-square test in SPSS software. Prevalence of  chronic periodontitis was high among 
diabetic patients when compared to individuals without diabetes among the Chennai population and showed a female predilection 
and more occurrence in older age (36-52 years) (Chi-square test, p=0.000<0.05). Individuals with diabetes have a higher prevalence 
for periodontitis especially females. As diabetes mellitus is a strong risk factor for periodontitis, there is a need for targeted educa-
tion regarding dental hygiene and proper management of  diabetic conditions to reduce this preventable condition. 

Keywords: Association; Chronic Periodontitis; Diabetes; Prevalence.

http://scidoc.org/IJDOS.php


Gokul Gunasekaran, Deepika Rajendran, Sri Rengalakshmi. Assessment Of  The Association Of  Periodontal Disease Among Diabetic And Non Diabetic Patients - A Retrospective Study. Int 
J Dentistry Oral Sci. 2021;8(7):3040-3044.

3041

 OPEN ACCESS                                                                                                                                                                               https://scidoc.org/IJDOS.php

of  the main, oral health problems encountered in patients with di-
abetes. With the increase in the incidence of  diabetes worldwide, 
its negative impact on oral health should be considered. Scientific 
evidence has shown for some time that diabetes is a risk factor for 
the development of  periodontitis. Recent revisions confirm that 
type 2 diabetes can be considered a risk factor for periodontitis 
[8]. Moreover, the increased severity of  periodontal disease in dia-
betes mellitus may reflect an alteration in the pathogenic potential 
of  bacteria, enhancing the breakdown of  periodontal tissues, re-
sulting in more frequent and severe periodontal-tissue destruction 
[9]. Previously our team has a rich experience in working on vari-
ous research projects across multiple disciplines [10-24]. The link 
between periodontitis and diabetes is stemmed from the increased 
number of  diabetic patients with other infections and conditions 
but these are to be researched upon. The aim of  the present study 
was to investigate the association of  periodontal diseases among 
diabetic and non diabetic patients in the Chennai population and 
evaluate the prevalence of  diabetes among different age groups 
and gender.

Materials And Methods

This retrospective study was conducted in the university setting . 
Data chosen for evaluation were patients who reported to a private 
dental college for any dental treatment. The details of  the patients 
were obtained from analysis of  86,000 patients from June 2019 
to March 2020 from private dental records for the purpose of  
preservation and efficient analysis of  the patients details includ-
ing intraoral and extra oral pictures and treatments done, which 
is maintained in a confidential manner. These served as records 
for the retrospective study. The study was conducted after getting 
ethical approval from the Institutional Ethical Committee (Ethical 
approval number: SDC/SIHEC/2020/DIASDATA/0619-0320). 
Cross verification was done with the help of  dental records data. 
To minimise sampling bias all data were included. Inclusion crite-
ria: Individuals with diabetes Both Type 1 and 2, on medication/
diagnosed with medical history), aged between 18–82 years were 
included in the study. Control group for comparison included in-
dividuals without diabetes or any other systemic diseases with the 
same age group. Exclusion criteria: Participants who had less than 
10 teeth currently, or those who had undergone any periodon-
tal treatment within the past 1 year, or patients with any other 
systemic condition apart from diabetes were excluded from the 
study. A total number of  1090 patients were randomly selected 
with 545 diabetic patients and 545 non diabetic patients. The data 

was tabulated in MS-Excel and descriptive statistics analysis was 
performed on the data and the results were obtained.

Results And Discussion

The study on the association of  diabetes mellitus with periodon-
titis on 1090 patients, with 545 patients who were diabetic and 
545 were non diabetic. Among the non diabetic patients (Figure 
1), 60.73% of  non diabetic patients were affected with gingivi-
tis while 21.83% were affected with periodontitis and 17.83% 
were having healthy gingiva. Among the diabetic patients (Figure 
2), 61.36 % of  diabetic patients were affected with periodonti-
tis while 25.27% were affected with gingivitis and 13.37% were 
having healthy gingiva. This reveals an association between dia-
betes and chronic periodontitis among the population of  Chen-
nai. In (Figure 3), the percentage of  diabetic patients were found 
to be higher in the age group of  36-53 years (23.6%), followed 
by 54-71 years (20.29%), 71-89 years (4.41%) and lower in 18-35 
years (5.79%). The Chi-square test showed p value: 0.000(<0.05). 
Hence statistically significant, which on interpretation reveals 
that older age influences the presence of  diabetes among pa-
tients. From Figure 4, diabetes was found to be more prevalent 
in females (20.55%) when compared males (29.54%). Chi-square 
value: p value: 0.007(<0.05). Hence statistically significant , prov-
ing gender influences the presence of  diabetes among patients 
and is found to be prevalent among females rather than males. In 
Figure 5, the percentage of  diabetic patients who were found to 
be affected with periodontitis was (30.73%), gingivitis (12.66%) 
and patients who had healthy gingiva (6.70%). The Chi-square 
test showed p value: 0.000(<0.05). Hence, statistically significant, 
which on interpretation reveals that the presence of  diabetes in-
fluences the occurrence of  periodontitis among patients which is 
similar to other studies [25].

The number of  older patients affected were much higher than the 
younger groups which is similar to other studies which reveals a 
higher incidence among the older age group [26], another study 
had clinical attachment loss significantly higher among individu-
als aged 60-69 years compared with groups of  adults 40-50 years 
[27]. In another study , males were found to be more prone to 
diabetes and chronic periodontitis when compared to females 
[28] but our study showed a predominance among females.This 
maybe due to hormonal changes in women increase the likelihood 
of  periodontal disease [29]. Females may experience gingival in-
flammation before menstruation and during ovulation due to a 

Figure 1. This bar graph represents the association between the periodontal status and non diabetic patients. X-axis rep-
resents the periodontal status and Y-axis represents the number of  non diabetic patients.The percentage of  patients with 

gingivitis(60.73%) (pink) was found to be more than the patients with healthy gingiva(17.83%) (orange) or with periodonti-
tis(21.83%) (yellow).
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high level of  progesterone which blocks the repair of  collagen 
fibers and causes the dilation of  blood vessels [30]. Saito et al. [31]
conducted a retrospective cohort study identifying the increased 
likelihood of  periodontal pocket development in patients with 
impaired glucose tolerance which is a hallmark of  type 2 diabetes 
mellitus. An increase in pocket formation perpetuates the pro-
gression of  periodontitis by providing greater surface area for the 
proliferation of  the bacterial biofilm responsible for clinical at-
tachment and bone loss. It also increases periodontal inflamed 
surface area (PISA), which in turn can provide systemic access to 
microorganisms and their products [32]. Periodontitis or pyorrhea 
is a Gram-negative infection which may lead to severe inflam-

mation with potential intravascular dissemination of  micro-or-
ganisms and their products throughout the body. However, peri-
odontitis tends to be an inconspicuous disease until destruction 
results in acute symptoms. Most patients, as well as many medical 
professionals do not recognize this potential source of  infection 
that may exist within the oral cavity [33]. There is a worldwide 
increase in incidence and prevalence of  diabetes mellitus, which 
is prevalent. This has been attributed to westernization, urbaniza-
tion, and mechanization with a risk resulting from lifestyle change.
[34] Among 1090 patients ,545 were diabetic and 545 were non 
diabetic. A significant number of  diabetic patients were found in 
the age group 36-53 years and the number of  patients affected by 

Figure 2. This bar graph represents the association between the periodontal status and diabetic patients. X-axis represents 
the periodontal status and Y-axis represents the number of  diabetic patients.The percentage of  patients with periodonti-
tis(61.36%) (yellow) was found to be more than the patients with gingivitis(25.27) (pink) or healthy gingiva (13.37%)(or-

ange).

Figure 3. This bar graph represents the association between age groups and the number of  patients. X-axis represents the 
age distribution and Y-axis represents the total number of  patients (Presences of  diabetes-YES-Green, NO-Blue). From the 
graph, diabetics were found to be higher among the older age groups when compared to the younger age group. Chi-square 

test was done and association was found to be statistically significant. Pearson’s Chi square value: p value: 0.000(<0.05) 
Hence it was found to be statistically significant.

Figure 4. This bar graph represents the association between gender and diabetic patients. X-axis represents the gender 
distribution and Y-axis represents the total number of  patients(Presences of  diabetes-YES-Green,NO-Blue). From the 

graph, the presence of  diabetes was found to be prevalent among females rather than males. Chi-square test was done and 
association was found to be statistically significant. Pearson’s Chi square value: p value: 0.007(<0.05). Hence statistically 

significant.
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periodontitis in diabetic patients were higher than non diabetic 
patients. Although many studies support the prevalence of  peri-
odontitis among diabetic patients [6, 35, 36] many studies have 
also shown to have had the opposite results [37-39]. According to 
them the cause of  periodontitis is due to accumulation of  local 
irritants in the oral cavity such a smoking, poor oral hygiene etc 
which increases the risk of  periodontitis. All levels of  treatment 
needs were found to be lower in diabetics than in non-diabetics in 
another study, which shows less correlation between periodontitis 
and diabetes which may be due to other factors such as genetics 
in the study population and lifestyle changes [40]. In another few 
study ,there were no significant differences between the whole 
diabetic group and the control group as regards the frequency of  
pockets and alveolar bone level. A comparison between the con-
trols and the diabetic subgroups revealed that the well-controlled 
diabetic patients had better periodontal health than the controls.
[41]When the diabetic patient suffered periodontitis it was due 
to factors (such as genetic predisposition) other than impaired 
glucose metabolism [39]. The socioeconomic status of  patients 
may also play an important role in oral hygiene, a relatively low so-
cioeconomic status may be a factor for chronic periodontitis [42].
This may be related to poor oral hygiene as well as poor access to 
dental care. Smoking was also found to be associated with chronic 
periodontitis in this study, similar to the results from previous 
studies, indicating the need to target this modifiable risk factor for 
promoting oral health [43, 44]. A review article, examining the re-
lationship between diabetes and chronic periodontitis, concluded 
that the relationship is bidirectional, and more understanding is 
required regarding the impact of  periodontal diseases on diabetes.
[45] This study shows the prevalence of  periodontitis among the 
population of  Chennai with diabetes which doesn’t mean there 
isn’t a correlation between diabetes and periodontitis but maybe 
said to be a lower incidence of  such manifestations. It must be 
clearly stated that the variations among the different studies on 
diabetes and periodontitis may be attributed to different study 
population around the world. These differences may be linked to 
genetic background, dietary consistency, diverse criteria and sub-
jective interexaminer disparity. There is an absolute necessity for 
adopting preventive dental health care. Our institution is passion-
ate about high quality evidence based research and has excelled in 
various fields [46-56].

Conclusion

Within the limits of  the study,we can conclude that diabetes is 

more favorable to occur in the older age group most commonly 
in the age range of  (36-52 years) and females were found to be 
predominantly affected by diabetes and were found to have a 
higher association with periodontitis compared to males. In future 
studies, larger sample size with multicentered and multiple ethnic 
groups should be involved to get reasonable and relevant results. 

Acknowledgement

The authors thank Saveetha Dental College for constant support 
in providing the data for analysis.

References

[1].	 Wild S, Roglic G, Green A, Sicree R, King H. Global prevalence of diabetes: 
estimates for the year 2000 and projections for 2030. Diabetes care. 2004 
May 1;27(5):1047-53. 

[2].	 Mealy BL, Klokkevold Perry R. Periodontal Medicine: Carranza's Clinical 
Periodontology. New Delhi: Elsevier; 2004. 

[3].	 WHO. Basic methods for assessment of renal fluoride excretion in commu-
nity prevention programmes for oral health.WHO. 2014:83. 

[4].	 Kharbanda OP, Wadhawan N, Dhingra K, Tewari N, Grover A. Oral health 
in India: Researchers’ Perspective Part 2-Periodontal Diseases, Geriatric 
Dentistry and Special Health Care Needs. J Pierre Fauchard Acad (India 
Section). 2018 Dec 14;32(3-4):48-56. 

[5].	 Taylor GW. Bidirectional interrelationships between diabetes and peri-
odontal diseases: an epidemiologic perspective. Ann Periodontol. 2001 
Dec;6(1):99-112.Pubmed PMID: 11887478. 

[6].	 Chávarry NG, Vettore MV, Sansone C, Sheiham A. The relationship be-
tween diabetes mellitus and destructive periodontal disease: a meta-analysis. 
Oral Health Prev Dent. 2009 Jun 1;7(2):107–27. 

[7].	 Nishimura F, Iwamoto Y, Soga Y. The periodontal host response with diabe-
tes. Periodontol. 2000. 2007 Feb;43(1):245-53. 

[8].	 Cockram CS. The epidemiology of diabetes mellitus in the Asia-Pacific re-
gion. Hong Kong Med J. 2000 Mar 1;6(1):43-52. 

[9].	 Nand KY, Oommen AM, Chacko RK, Abraham VJ. Chronic periodontitis 
among diabetics and nondiabetics aged 35-65 years, in a rural block in Vel-
lore, Tamil Nadu: A cross-sectional study. J Indian Soc Periodontol. 2017 
Jul-Aug;21(4):309-314.Pubmed PMID: 29456306. 

[10].	Hafeez N. Accessory foramen in the middle cranial fossa. Res J Pharm Tech-
nol. 2016;9(11):1880-2. 

[11].	Krishnan RP, Ramani P, Sherlin HJ, Sukumaran G, Ramasubramanian A, 
Jayaraj G, et al. Surgical Specimen Handover from Operation Theater to 
Laboratory: A Survey. Ann Maxillofac Surg. 2018 Jul-Dec;8(2):234-238.
Pubmed PMID: 30693238. 

[12].	Somasundaram S, Ravi K, Rajapandian K, Gurunathan D. Fluoride Con-
tent of Bottled Drinking Water in Chennai, Tamilnadu. J Clin Diagn Res. 
2015 Oct;9(10):ZC32-4.Pubmed PMID: 26557612. 

[13].	Felicita AS. Orthodontic extrusion of Ellis Class VIII fracture of maxillary 
lateral incisor - The sling shot method. Saudi Dent J. 2018 Jul;30(3):265-
269.Pubmed PMID: 29942113. 

[14].	Kumar S, Rahman R. Knowledge, awareness, and practices regarding bio-

Figure 5. This bar graph represents the association between periodontal status and the number of  patients. X-axis repre-
sents the periodontal status and Y-axis represents the total number of  patients (Presences of  diabetes-YES-Green,NO-
Blue). From the graph, the presence of  periodontitis was found to be prevalent among diabetic patients rather than non 

daibetic patients.Chi-square test was done and association was found to be statistically significant . Pearson’s Chi square 
value: p value: 0.000(<0.05). Hence, it is statistically significant.

http://scidoc.org/IJDOS.php
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Global+prevalence+of+diabetes%3A+estimates+for+the+year+2000+and+projections+for+2030&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Global+prevalence+of+diabetes%3A+estimates+for+the+year+2000+and+projections+for+2030&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Global+prevalence+of+diabetes%3A+estimates+for+the+year+2000+and+projections+for+2030&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Periodontal+Medicine%3A+Carranza%E2%80%99s+Clinical+Periodontology&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Periodontal+Medicine%3A+Carranza%E2%80%99s+Clinical+Periodontology&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Basic+Methods+for+Assessment+of+Renal+Fluoride+Excretion+in+Community+Prevention+Programmes+for+Oral+Health&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Basic+Methods+for+Assessment+of+Renal+Fluoride+Excretion+in+Community+Prevention+Programmes+for+Oral+Health&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Division+of+Orthodontics+and+Dentofacial+Deformities%2C+et+al.+Oral+health+in+India%3A+Researchers%EF%BF%BD+Perspective+Part+2-+Periodontal+Diseases%2C+Geriatric+Dentistry+and+Special+Health+Care+Needs&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Division+of+Orthodontics+and+Dentofacial+Deformities%2C+et+al.+Oral+health+in+India%3A+Researchers%EF%BF%BD+Perspective+Part+2-+Periodontal+Diseases%2C+Geriatric+Dentistry+and+Special+Health+Care+Needs&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Division+of+Orthodontics+and+Dentofacial+Deformities%2C+et+al.+Oral+health+in+India%3A+Researchers%EF%BF%BD+Perspective+Part+2-+Periodontal+Diseases%2C+Geriatric+Dentistry+and+Special+Health+Care+Needs&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Division+of+Orthodontics+and+Dentofacial+Deformities%2C+et+al.+Oral+health+in+India%3A+Researchers%EF%BF%BD+Perspective+Part+2-+Periodontal+Diseases%2C+Geriatric+Dentistry+and+Special+Health+Care+Needs&btnG=
https://pubmed.ncbi.nlm.nih.gov/11887478/
https://pubmed.ncbi.nlm.nih.gov/11887478/
https://pubmed.ncbi.nlm.nih.gov/11887478/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+relationship+between+diabetes+mellitus+and+destructive+periodontal+disease%3A+a+meta-analysis&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+relationship+between+diabetes+mellitus+and+destructive+periodontal+disease%3A+a+meta-analysis&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+relationship+between+diabetes+mellitus+and+destructive+periodontal+disease%3A+a+meta-analysis&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+periodontal+host+response+with+diabetes&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+periodontal+host+response+with+diabetes&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+epidemiology+of+diabetes+mellitus+in+the+Asia-Pacific+region&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+epidemiology+of+diabetes+mellitus+in+the+Asia-Pacific+region&btnG=
https://pubmed.ncbi.nlm.nih.gov/29456306/
https://pubmed.ncbi.nlm.nih.gov/29456306/
https://pubmed.ncbi.nlm.nih.gov/29456306/
https://pubmed.ncbi.nlm.nih.gov/29456306/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Accessory+foramen+in+the+middle+cranial+fossa&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Accessory+foramen+in+the+middle+cranial+fossa&btnG=
https://pubmed.ncbi.nlm.nih.gov/30693238/
https://pubmed.ncbi.nlm.nih.gov/30693238/
https://pubmed.ncbi.nlm.nih.gov/30693238/
https://pubmed.ncbi.nlm.nih.gov/30693238/
https://pubmed.ncbi.nlm.nih.gov/26557612/
https://pubmed.ncbi.nlm.nih.gov/26557612/
https://pubmed.ncbi.nlm.nih.gov/26557612/
https://pubmed.ncbi.nlm.nih.gov/29942113/
https://pubmed.ncbi.nlm.nih.gov/29942113/
https://pubmed.ncbi.nlm.nih.gov/29942113/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Knowledge%2C+awareness%2C+and+practices+regarding+biomedical+waste+management+among+undergraduate+dental+students&btnG=


Gokul Gunasekaran, Deepika Rajendran, Sri Rengalakshmi. Assessment Of  The Association Of  Periodontal Disease Among Diabetic And Non Diabetic Patients - A Retrospective Study. Int 
J Dentistry Oral Sci. 2021;8(7):3040-3044.

3044

 OPEN ACCESS                                                                                                                                                                               https://scidoc.org/IJDOS.php

medical waste management among undergraduate dental students. Asian J 
Pharm Clin Res. 2017;10(8):341. 

[15].	Gurunathan D, Shanmugaavel AK. Dental neglect among children in Chen-
nai. J Indian Soc Pedod Prev Dent. 2016 Oct 1;34(4):364. 

[16].	Sneha S. Knowledge and awareness regarding antibiotic prophylaxis for in-
fective endocarditis among undergraduate dental students. Asian J Pharm 
Clin Res. 2016 Oct 1:154-9. 

[17].	Dhinesh B, Lalvani JI, Parthasarathy M, Annamalai K. An assessment on 
performance, emission and combustion characteristics of single cylinder 
diesel engine powered by Cymbopogon flexuosus biofuel. Energy Convers 
Manage. 2016 Jun 1;117:466-74. 

[18].	Choudhari S, Thenmozhi MS. Occurrence and Importance of Posterior 
Condylar Foramen. Res J Pharm Technol. 2016;9(8):11-43. 

[19].	Paramasivam A, Vijayashree Priyadharsini J, Raghunandhakumar S. N6-
adenosine methylation (m6A): a promising new molecular target in hyper-
tension and cardiovascular diseases. Hypertens Res. 2020 Feb;43(2):153-
154.Pubmed PMID: 31578458. 

[20].	Wu F, Zhu J, Li G, Wang J, Veeraraghavan VP, Krishna Mohan S, et al. Bio-
logically synthesized green gold nanoparticles from Siberian ginseng induce 
growth-inhibitory effect on melanoma cells (B16). Artif Cells Nanomed Bio-
technol. 2019 Dec;47(1):3297-3305.Pubmed PMID: 31379212. 

[21].	Palati S, Ramani P, Shrelin HJ, Sukumaran G, Ramasubramanian A, Don 
KR, et al. Knowledge, Attitude and practice survey on the perspective of 
oral lesions and dental health in geriatric patients residing in old age homes. 
Indian J Dent Res. 2020 Jan-Feb;31(1):22-25.Pubmed PMID: 32246676. 

[22].	Saravanan M, Arokiyaraj S, Lakshmi T, Pugazhendhi A. Synthesis of silver 
nanoparticles from Phenerochaete chrysosporium (MTCC-787) and their 
antibacterial activity against human pathogenic bacteria. Microb Pathog. 
2018 Apr;117:68-72.Pubmed PMID: 29427709. 

[23].	Govindaraju L, Gurunathan D. Effectiveness of Chewable Tooth Brush 
in Children-A Prospective Clinical Study. J Clin Diagn Res. 2017 
Mar;11(3):ZC31-ZC34.Pubmed PMID: 28511505. 

[24].	Vijayakumar Jain S, Muthusekhar MR, Baig MF, Senthilnathan P, Logana-
than S, Abdul Wahab PU, et al. Evaluation of Three-Dimensional Changes 
in Pharyngeal Airway Following Isolated Lefort One Osteotomy for the Cor-
rection of Vertical Maxillary Excess: A Prospective Study. J Maxillofac Oral 
Surg. 2019 Mar;18(1):139-146.Pubmed PMID: 30728705. 

[25].	Marjanovic M, Buhlin K. Periodontal and systemic diseases among Swedish 
dental school patients - a retrospective register study. Oral Health Prev Dent. 
2013;11(1):49-55.Pubmed PMID: 23507681. 

[26].	Grodstein F, Colditz GA, Stampfer MJ. Post-menopausal hormone use and 
tooth loss: a prospective study. J Am Dent Assoc. 1996 Mar;127(3):370-7, 
quiz 392.Pubmed PMID: 8819784. 

[27].	Rheu GB, Ji S, Ryu JJ, Lee JB, Shin C, Lee JY, et al. Risk assessment for 
clinical attachment loss of periodontal tissue in Korean adults. J Adv Pros-
thodont. 2011 Mar;3(1):25-32.Pubmed PMID: 21503190. 

[28].	Liu Y, Yu Y, Nickel JC, Iwasaki LR, Duan P, Simmer-Beck M, et al. Gender 
differences in the association of periodontitis and type 2 diabetes. Int Dent 
J. 2018 Dec 1;68(6):433-40. 

[29].	Güncü GN, Tözüm TF, Cağlayan F. Effects of endogenous sex hormones on 
the periodontium--review of literature. Aust Dent J. 2005 Sep;50(3):138-
45.Pubmed PMID: 16238210. 

[30].	Markou E, Boura E, Tsalikis L, Deligianidis A, Konstantinidis A. The influ-
ence of sex hormones on proinflammatory cytokines in gingiva of periodon-
tally healthy premenopausal women. J Periodontal Res. 2011 Oct;46(5):528-
32.Pubmed PMID: 21501171. 

[31].	Saito T, Shimazaki Y, Kiyohara Y, Kato I, Kubo M, Iida M, et al. The severity 
of periodontal disease is associated with the development of glucose intoler-
ance in non-diabetics: the Hisayama study. J Dent Res. 2004 Jun;83(6):485-
90.Pubmed PMID: 15153457. 

[32].	Nesse W, Linde A, Abbas F, Spijkervet FK, Dijkstra PU, de Brabander EC, 
et al. Dose-response relationship between periodontal inflamed surface area 
and HbA1c in type 2 diabetics. J Clin Periodontol. 2009 Apr;36(4):295-
300.Pubmed PMID: 19426175. 

[33].	Newman MG, Takei H, Klokkevold PR, Carranza FA. Newman and Car-
ranza's Clinical periodontology E-book. Elsevier Health Sciences; 2018 May 
29:944. 

[34].	Pathak AK, Shakya VK, Chandra A, Goel K. Association between diabetes 
mellitus and periodontal status in north Indian adults. Eur. J. Gen. Dent. 
2013 Jan 1;2(1):58. 

[35].	Ogunbodede EO, Fatusi OA, Akintomide A, Kolawole K, Ajayi A. Oral 
health status in a population of Nigerian diabetics. J Contemp Dent Pract. 
2005 Nov 15;6(4):75-84.Pubmed PMID: 16299609. 

[36].	Pinducciu G, Micheletti L, Piras V, Songini C, Serra C, Pompei R, et al. 
Periodontal disease, oral microbial flora and salivary antibacterial factors in 
diabetes mellitus type 1 patients. Eur J Epidemiol. 1996 Dec;12(6):631-6.
Pubmed PMID: 8982624. 

[37].	Barnett ML, Baker RL, Yancey JM, MacMillan DR, Kotoyan M. Absence 
of periodontitis in a population of insulin-dependent diabetes mellitus 
(IDDM) patients. J Periodontol. 1984 Jul;55(7):402-5.Pubmed PMID: 
6589390. 

[38].	Ervasti T, Knuuttila M, Pohjamo L, Haukipuro K. Relation between control 
of diabetes and gingival bleeding. J Periodontol. 1985 Mar;56(3):154-7. 

[39].	Hayden P, Buckley LA. Diabetes mellitus and periodontal disease in an Irish 
population. J Periodontal Res. 1989 Sep;24(5):298-302.Pubmed PMID: 
2533253. 

[40].	Bačić M, Plančak D, Granić M. CPITN assessment of periodontal disease in 
diabetic patients. J Periodontol. 1988 Dec;59(12):816-22. 

[41].	Tervonen T, Knuuttila M. Relation of diabetes control to periodontal pock-
eting and alveolar bone level. Oral Surg Oral Med Oral Pathol. 1986 Apr 
1;61(4):346-9. 

[42].	Gundala R, Chava VK. Effect of lifestyle, education and socioeconomic sta-
tus on periodontal health. Contemp Clin Dent. 2010 Jan;1(1):23-6. 

[43].	Bokhari SA, Suhail AM, Malik AR, Imran MF. Periodontal disease sta-
tus and associated risk factors in patients attending a Dental Teaching 
Hospital in Rawalpindi, Pakistan. J Indian Soc Periodontol. 2015 Nov-
Dec;19(6):678-82.Pubmed PMID: 26941520. 

[44].	Sbaraglia M, Turnbull RS, Locker D. Risk indicators for periodontal disease 
in a remote Canadian community--a dental practice-based study. J Public 
Health Dent. 2002 Winter;62(1):51-6.Pubmed PMID: 14700090. 

[45].	Chandra A, Yadav OP, Narula S, Dutta A. Epidemiology of periodontal 
diseases in Indian population since last decade. J Int Soc Prev Community 
Dent. 2016 Mar-Apr;6(2):91-6.Pubmed PMID: 27114945. 

[46].	Vijayashree Priyadharsini J. In silico validation of the non-antibiotic drugs 
acetaminophen and ibuprofen as antibacterial agents against red complex 
pathogens. J Periodontol. 2019 Dec;90(12):1441-1448.Pubmed PMID: 
31257588. 

[47].	Pc J, Marimuthu T, Devadoss P, Kumar SM. Prevalence and measurement of 
anterior loop of the mandibular canal using CBCT: A cross sectional study. 
Clin Implant Dent Relat Res. 2018 Apr 6;20(4):531-4. 

[48].	Ramesh A, Varghese S, Jayakumar ND, Malaiappan S. Comparative estima-
tion of sulfiredoxin levels between chronic periodontitis and healthy patients 
- A case-control study. J Periodontol. 2018 Oct;89(10):1241-1248.Pubmed 
PMID: 30044495. 

[49].	Ramadurai N, Gurunathan D, Samuel AV, Subramanian E, Rodrigues SJ. 
Effectiveness of 2% Articaine as an anesthetic agent in children: randomized 
controlled trial. Clin Oral Investig. 2019 Sep;23(9):3543-50. 

[50].	Sridharan G, Ramani P, Patankar S, Vijayaraghavan R. Evaluation of salivary 
metabolomics in oral leukoplakia and oral squamous cell carcinoma. J Oral 
Pathol Med. 2019 Apr;48(4):299-306. 

[51].	Ezhilarasan D, Apoorva VS, Ashok Vardhan N. Syzygium cumini extract 
induced reactive oxygen species-mediated apoptosis in human oral squa-
mous carcinoma cells. J Oral Pathol Med. 2019 Feb;48(2):115-121.Pubmed 
PMID: 30451321. 

[52].	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: rand-
omized controlled trial. Clin Oral Investig. 2020 Sep;24(9):1-6.Pubmed 
PMID: 31955271. 

[53].	Samuel SR. Can 5-year-olds sensibly self-report the impact of develop-
mental enamel defects on their quality of life? Int J Paediatr Dent. 2021 
Mar;31(2):285-286.Pubmed PMID: 32416620. 

[54].	R H, Ramani P, Ramanathan A, R JM, S G, Ramasubramanian A, et al. 
CYP2 C9 polymorphism among patients with oral squamous cell carcinoma 
and its role in altering the metabolism of benzo[a]pyrene. Oral Surg Oral 
Med Oral Pathol Oral Radiol. 2020 Sep;130(3):306-312.Pubmed PMID: 
32773350. 

[55].	Chandrasekar R, Chandrasekhar S, Sundari KKS, Ravi P. Development and 
validation of a formula for objective assessment of cervical vertebral bone 
age. Prog Orthod. 2020 Oct 12;21(1):38.Pubmed PMID: 33043408. 

[56].	Vijayashree Priyadharsini J, Smiline Girija AS, Paramasivam A. In silico 
analysis of virulence genes in an emerging dental pathogen A. baumannii 
and related species. Arch Oral Biol. 2018 Oct;94:93-98.Pubmed PMID: 
30015217. 

http://scidoc.org/IJDOS.php
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Knowledge%2C+awareness%2C+and+practices+regarding+biomedical+waste+management+among+undergraduate+dental+students&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Knowledge%2C+awareness%2C+and+practices+regarding+biomedical+waste+management+among+undergraduate+dental+students&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Dental+neglect+among+children+in+Chennai&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Dental+neglect+among+children+in+Chennai&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Knowledge+and+awareness+regarding+antibiotic+prophylaxis+for+infective+endocarditis+among+undergraduate+dental+students&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Knowledge+and+awareness+regarding+antibiotic+prophylaxis+for+infective+endocarditis+among+undergraduate+dental+students&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Knowledge+and+awareness+regarding+antibiotic+prophylaxis+for+infective+endocarditis+among+undergraduate+dental+students&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=An+assessment+on+performance%2C+emission+and+combustion+characteristics+of+single+cylinder+diesel+engine+powered+by+Cymbopogon+flexuosus+biofuel&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=An+assessment+on+performance%2C+emission+and+combustion+characteristics+of+single+cylinder+diesel+engine+powered+by+Cymbopogon+flexuosus+biofuel&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=An+assessment+on+performance%2C+emission+and+combustion+characteristics+of+single+cylinder+diesel+engine+powered+by+Cymbopogon+flexuosus+biofuel&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=An+assessment+on+performance%2C+emission+and+combustion+characteristics+of+single+cylinder+diesel+engine+powered+by+Cymbopogon+flexuosus+biofuel&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Occurrence+and+Importance+of+Posterior+Condylar+Foramen&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Occurrence+and+Importance+of+Posterior+Condylar+Foramen&btnG=
https://pubmed.ncbi.nlm.nih.gov/31578458/
https://pubmed.ncbi.nlm.nih.gov/31578458/
https://pubmed.ncbi.nlm.nih.gov/31578458/
https://pubmed.ncbi.nlm.nih.gov/31578458/
https://pubmed.ncbi.nlm.nih.gov/31379212/
https://pubmed.ncbi.nlm.nih.gov/31379212/
https://pubmed.ncbi.nlm.nih.gov/31379212/
https://pubmed.ncbi.nlm.nih.gov/31379212/
https://pubmed.ncbi.nlm.nih.gov/32246676/
https://pubmed.ncbi.nlm.nih.gov/32246676/
https://pubmed.ncbi.nlm.nih.gov/32246676/
https://pubmed.ncbi.nlm.nih.gov/32246676/
https://pubmed.ncbi.nlm.nih.gov/29427709/
https://pubmed.ncbi.nlm.nih.gov/29427709/
https://pubmed.ncbi.nlm.nih.gov/29427709/
https://pubmed.ncbi.nlm.nih.gov/29427709/
https://pubmed.ncbi.nlm.nih.gov/28511505/
https://pubmed.ncbi.nlm.nih.gov/28511505/
https://pubmed.ncbi.nlm.nih.gov/28511505/
https://pubmed.ncbi.nlm.nih.gov/30728705/
https://pubmed.ncbi.nlm.nih.gov/30728705/
https://pubmed.ncbi.nlm.nih.gov/30728705/
https://pubmed.ncbi.nlm.nih.gov/30728705/
https://pubmed.ncbi.nlm.nih.gov/30728705/
https://pubmed.ncbi.nlm.nih.gov/23507681/
https://pubmed.ncbi.nlm.nih.gov/23507681/
https://pubmed.ncbi.nlm.nih.gov/23507681/
https://pubmed.ncbi.nlm.nih.gov/8819784/
https://pubmed.ncbi.nlm.nih.gov/8819784/
https://pubmed.ncbi.nlm.nih.gov/8819784/
https://pubmed.ncbi.nlm.nih.gov/21503190/
https://pubmed.ncbi.nlm.nih.gov/21503190/
https://pubmed.ncbi.nlm.nih.gov/21503190/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Gender+differences+in+the+association+of+periodontitis+and+type+2+diabetes&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Gender+differences+in+the+association+of+periodontitis+and+type+2+diabetes&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Gender+differences+in+the+association+of+periodontitis+and+type+2+diabetes&btnG=
https://pubmed.ncbi.nlm.nih.gov/16238210/
https://pubmed.ncbi.nlm.nih.gov/16238210/
https://pubmed.ncbi.nlm.nih.gov/16238210/
https://pubmed.ncbi.nlm.nih.gov/21501171/
https://pubmed.ncbi.nlm.nih.gov/21501171/
https://pubmed.ncbi.nlm.nih.gov/21501171/
https://pubmed.ncbi.nlm.nih.gov/21501171/
https://pubmed.ncbi.nlm.nih.gov/15153457/
https://pubmed.ncbi.nlm.nih.gov/15153457/
https://pubmed.ncbi.nlm.nih.gov/15153457/
https://pubmed.ncbi.nlm.nih.gov/15153457/
https://pubmed.ncbi.nlm.nih.gov/19426175/
https://pubmed.ncbi.nlm.nih.gov/19426175/
https://pubmed.ncbi.nlm.nih.gov/19426175/
https://pubmed.ncbi.nlm.nih.gov/19426175/
https://scholar.google.com/scholar?q=Newman+and+Carranza%E2%80%99s+Clinical+Periodontology+E-Book&hl=en&as_sdt=0,5
https://scholar.google.com/scholar?q=Newman+and+Carranza%E2%80%99s+Clinical+Periodontology+E-Book&hl=en&as_sdt=0,5
https://scholar.google.com/scholar?q=Newman+and+Carranza%E2%80%99s+Clinical+Periodontology+E-Book&hl=en&as_sdt=0,5
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Association+between+diabetes+mellitus+and+periodontal+status+in+north+Indian+adults&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Association+between+diabetes+mellitus+and+periodontal+status+in+north+Indian+adults&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Association+between+diabetes+mellitus+and+periodontal+status+in+north+Indian+adults&btnG=
https://pubmed.ncbi.nlm.nih.gov/16299609/
https://pubmed.ncbi.nlm.nih.gov/16299609/
https://pubmed.ncbi.nlm.nih.gov/16299609/
https://pubmed.ncbi.nlm.nih.gov/8982624/
https://pubmed.ncbi.nlm.nih.gov/8982624/
https://pubmed.ncbi.nlm.nih.gov/8982624/
https://pubmed.ncbi.nlm.nih.gov/8982624/
https://pubmed.ncbi.nlm.nih.gov/6589390/
https://pubmed.ncbi.nlm.nih.gov/6589390/
https://pubmed.ncbi.nlm.nih.gov/6589390/
https://pubmed.ncbi.nlm.nih.gov/6589390/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Relation+between+control+of+diabetes+and+gingival+bleeding&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Relation+between+control+of+diabetes+and+gingival+bleeding&btnG=
https://pubmed.ncbi.nlm.nih.gov/2533253/
https://pubmed.ncbi.nlm.nih.gov/2533253/
https://pubmed.ncbi.nlm.nih.gov/2533253/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=CPITN+assessment+of+periodontal+disease+in+diabetic+patients&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=CPITN+assessment+of+periodontal+disease+in+diabetic+patients&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Relation+of+diabetes+control+to+periodontal+pocketing+and+alveolar+bone+level&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Relation+of+diabetes+control+to+periodontal+pocketing+and+alveolar+bone+level&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Relation+of+diabetes+control+to+periodontal+pocketing+and+alveolar+bone+level&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effect+of+lifestyle%2C+education+and+socioeconomic+status+on+periodontal+health&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effect+of+lifestyle%2C+education+and+socioeconomic+status+on+periodontal+health&btnG=
https://pubmed.ncbi.nlm.nih.gov/26941520/
https://pubmed.ncbi.nlm.nih.gov/26941520/
https://pubmed.ncbi.nlm.nih.gov/26941520/
https://pubmed.ncbi.nlm.nih.gov/26941520/
https://pubmed.ncbi.nlm.nih.gov/14700090/
https://pubmed.ncbi.nlm.nih.gov/14700090/
https://pubmed.ncbi.nlm.nih.gov/14700090/
https://pubmed.ncbi.nlm.nih.gov/27114945/
https://pubmed.ncbi.nlm.nih.gov/27114945/
https://pubmed.ncbi.nlm.nih.gov/27114945/
https://pubmed.ncbi.nlm.nih.gov/31257588/
https://pubmed.ncbi.nlm.nih.gov/31257588/
https://pubmed.ncbi.nlm.nih.gov/31257588/
https://pubmed.ncbi.nlm.nih.gov/31257588/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Prevalence+and+measurement+of+anterior+loop+of+the+mandibular+canal+using+CBCT%3A+A+cross+sectional+study&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Prevalence+and+measurement+of+anterior+loop+of+the+mandibular+canal+using+CBCT%3A+A+cross+sectional+study&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Prevalence+and+measurement+of+anterior+loop+of+the+mandibular+canal+using+CBCT%3A+A+cross+sectional+study&btnG=
https://pubmed.ncbi.nlm.nih.gov/30044495/
https://pubmed.ncbi.nlm.nih.gov/30044495/
https://pubmed.ncbi.nlm.nih.gov/30044495/
https://pubmed.ncbi.nlm.nih.gov/30044495/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effectiveness+of+2%25+Articaine+as+an+anesthetic+agent+in+children%3A+randomized+controlled+trial&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effectiveness+of+2%25+Articaine+as+an+anesthetic+agent+in+children%3A+randomized+controlled+trial&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effectiveness+of+2%25+Articaine+as+an+anesthetic+agent+in+children%3A+randomized+controlled+trial&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Evaluation+of+salivary+metabolomics+in+oral+leukoplakia+and+oral+squamous+cell+carcinoma&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Evaluation+of+salivary+metabolomics+in+oral+leukoplakia+and+oral+squamous+cell+carcinoma&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Evaluation+of+salivary+metabolomics+in+oral+leukoplakia+and+oral+squamous+cell+carcinoma&btnG=
https://pubmed.ncbi.nlm.nih.gov/30451321/
https://pubmed.ncbi.nlm.nih.gov/30451321/
https://pubmed.ncbi.nlm.nih.gov/30451321/
https://pubmed.ncbi.nlm.nih.gov/30451321/
https://pubmed.ncbi.nlm.nih.gov/31955271/
https://pubmed.ncbi.nlm.nih.gov/31955271/
https://pubmed.ncbi.nlm.nih.gov/31955271/
https://pubmed.ncbi.nlm.nih.gov/31955271/
https://pubmed.ncbi.nlm.nih.gov/31955271/
https://pubmed.ncbi.nlm.nih.gov/32416620/
https://pubmed.ncbi.nlm.nih.gov/32416620/
https://pubmed.ncbi.nlm.nih.gov/32416620/
https://pubmed.ncbi.nlm.nih.gov/32773350/
https://pubmed.ncbi.nlm.nih.gov/32773350/
https://pubmed.ncbi.nlm.nih.gov/32773350/
https://pubmed.ncbi.nlm.nih.gov/32773350/
https://pubmed.ncbi.nlm.nih.gov/32773350/
https://pubmed.ncbi.nlm.nih.gov/33043408/
https://pubmed.ncbi.nlm.nih.gov/33043408/
https://pubmed.ncbi.nlm.nih.gov/33043408/
https://pubmed.ncbi.nlm.nih.gov/30015217/
https://pubmed.ncbi.nlm.nih.gov/30015217/
https://pubmed.ncbi.nlm.nih.gov/30015217/
https://pubmed.ncbi.nlm.nih.gov/30015217/

	Abstract
	Keywords
	Introduction
	Materials And Methods
	Results And Discussion
	Conclusion
	Acknowledgement
	References

