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Abstract 

Gingivitis is the inflammation of gingiva most commonly caused due to plaque accumulation. Dental plaque is a 

complex biofilm accumulation on teeth and oral tissues. Diet seems to have a profound impact on the gingival 

and periodontal inflammatory reaction. It is important to create awareness about better nutritional 

interventions among the general population to prevent further progression of gingival disease. The aim of this 

study was to assess the correlation between diet pattern and gingivitis. A retrospective study was conducted 

using the case records of patients visiting a private dental college in Chennai from June 2019 - March 2020. 

The study population included case records of patients between 18 and 25 years of age with recorded gingival 

index scores, selected by non-probability purposive sampling. Data was collected and then subjected to 

statistical analysis. Microsoft Excel 2016  (Microsoft office 10) data spreadsheet was used to collect data and 

later exported to SPSS IBM (version 20.0). Descriptive statistics and chi square test were employed with a level 

of significance set at p<0.05. The age group of patients included in the study ranged between 18 and 25 years. 

66.67% were males and 33.33% were females. 85.8% of gingivitis patients consumed a non-vegetarian diet and 
14.2% were vegetarians. There was no statistically significant correlation between diet pattern and gingivitis 

(p>0.05), though the prevalence and severity of gingival disease was increased among people with a non-

vegetarian diet. There was a significant association between plaque index and gingival index scores (p=0.000), 

with the severity of gingivitis increasing as the plaque index score increases. 
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Introduction 

Periodontium refers to the supporting structures around the tooth - namely gingiva, cementum, periodontal 

ligament and alveolar bone[6,7]. Gingivitis is the inflammation of gums most commonly caused due to plaque 

accumulation[8,9]. The signs and symptoms include pain, swelling, bleeding on brushing and bleeding on 

probing etc. If left untreated it can lead to periodontitis and ultimately loss of teeth[10,11]. 

Dental plaque is a complex biofilm accumulation on teeth and oral tissues[12]. Environmental and genetic 

factors are influential in the development of dental plaque biofilms.The role of dental plaque in gingivitis is well 

established[13]. Within 8 days of the beginning of plaque accumulation, an early lesion exhibiting many 

features characteristic of delayed hypersensitivity develops[14]. Individuals react differently regarding their 

inflammatory response to plaque accumulation, with some individuals showing only a mild expression of 

gingival inflammation[15]. 
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Diet seems to have a profound impact on the gingival and periodontal inflammatory reaction[16]. Examining the 

literature, several dietary recommendations for benefiting the health of periodontal tissues can be found, such as 
a reduction in carbohydrates, and an additional intake of Omega-3 fatty acids, vitamin C, vitamin D, 

antioxidants and fiber[17].  

The health of the oral cavity can have wide‐reaching effects on overall health[1,2]. Poor oral health may occur 

concomitantly with a more serious underlying disease process or may predispose an individual to other health 

conditions[3,4]. Protecting oral health is therefore critical in maintaining overall health[5]. 

Most importantly, the excessive intake of carbohydrates seems to promote dysbiosis and chronic inflammatory 

diseases[18]. The clinical reduction of carbohydrate intake seems to reduce gingival inflammation[19,20]. In-

vitro studies showed that high levels of glucose promote apoptosis and inhibit proliferation of periodontal 

ligament cells[21,22]. 

Furthermore, the intake of vitamins C and D seem to play an important role in gingival and periodontal 

inflammation[23]. Several studies showed the positive impact of vitamin D on periodontal tissues both in 

clinical and in-vitro studies[24]. Vitamin C has been described as an important vitamin for periodontal health, 
both in clinical and in-vitro studies for some time[25]. The absence of vitamin C causes scurvy, which is 

accompanied by massive periodontal bone loss[26]. 

Last but not least, the role of dietary antioxidants seems to be important for several processes regarding an 
adequate systemic reaction to oxidative stress. Both clinical and in-vitro studies showed positive effects on 

periodontal tissues[27,28]. 

It is important to create awareness about better nutritional interventions among the general population to prevent 

further progression of gingival disease[29]. The aim of this study was to assess the correlation between diet 

pattern and gingivitis. 

 

MATERIALS AND METHODS   

Study design and setting  

This retrospective study examined the records of patients who underwent treatment at a private dental college in 

Chennai from June 2019 - April 2020.   Ethical approval was obtained from the Institutional Ethics Committee 

of the University (SDC/SIHEC/2020/DIASDATA/0619-0320). The study population included case records of 

patients between 18 and 25 years of age who had gingivitis, selected by non-probability purposive sampling. 

Pediatric patients, patients above 25 years of age, patients with healthy gingiva, medically compromised 

patients, completely edentulous patients and denture wearers, were excluded from the study.  

Data collection  

Case records of 3669 patients with recorded gingival index and plaque index scores were reviewed and 

analysed. Relevant data such as patient age, sex, gingival index score, diet pattern and plaque index score were 

recorded. Repeated patient records and incomplete records were excluded. The final dataset consisted of 162 

patients of Indian origin between the age group of 18 to 25 years with recorded gingival Index and plaque Index 

scores. Data was verified by an external reviewer. 
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Statistical analysis  

Data was recorded in Microsoft Excel 2016 (Microsoft office 10) and later exported to the Statistical Package 

for Social Science (SPSS IBM version 20.0) and subjected to statistical analysis. Descriptive statistics and chi 

square test were employed with a level of significance set at p<0.05. 

 

RESULTS  

The data for this retrospective study was based on the patients seeking treatment in a private dental college. 

Currently there are very few studies investigating the correlation between diet pattern and gingivitis in the South 

Indian population. The results of the present study show that among the study population, about 6.17% were 18 

years, 9.88% were 19 years, 9.26% were 20 years, 4.94% were 21 years, 12.35% were 22 years, 13.58% were 
23 years, 23.46% were 24 years and 19.75% were 25 years of age. Majority of the patients were 24 years of age 

[Figure 1]. 

About 66.67% were males and 33.33% were females, showing a male predilection for gingivitis [Figure 2]. 

About 14.2% of gingivitis patients consumed a vegetarian diet and 85.8% were non-vegetarians, which showed 

that most of the patients consumed a non-vegetarian diet [Figure 3]. 

Among patients consuming a non-vegetarian diet, 41.36% had mild gingivitis, 41.98% had severe gingivitis and 

2.47% had severe gingivitis. In patients with a vegetarian diet, 8.02% had mild gingivitis, 5.56% had moderate 

gingivitis and 0.62% had severe gingivitis. The prevalence and severity of gingivitis was higher in those who 

consumed a non-vegetarian diet. However, chi square test showed that there was no significant association 

[Figure 4, Table 1]. 

Among patients with good plaque index, 33.95% had mild gingivitis and 25.31% had moderate gingivitis. In 

patients with fair plaque index, 14.2% had mild gingivitis, 19.14% had moderate gingivitis and 1.23% had 

severe gingivitis. 1.23% of patients with poor plaque index had mild gingivitis, 3.09% had moderate gingivitis 

and 1.85% had severe gingivitis. Chi square test showed that there was a significant association between plaque 

index and gingival index, wherein the severity of gingivitis was higher in patients with fair and poor plaque 

index [Figure 5, Table 1]. 
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Figure 1 : Bar graph representing the age distribution of patients included in this study. X axis represents the age 

and Y axis represents the percentage of patients included in this study. The age group of patients included in the 

study ranged between 18 and 25 years. Majority of the patients were 24(orange) years of age.  

 

Figure 2 : Bar graph representing the gender distribution. X axis represents the gender and Y axis represents the 

percentage of patients included in this study. Majority of the patients who had gingivitis were males (blue) 

compared to females (pink).  
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Figure 3 : Bar graph representing the diet pattern among patients. X axis represents the diet pattern and Y axis 

represents the patients included in this study. Majority of the patients in this study who had gingivitis were non-

vegetarian (red) compared to vegetarians (green). 

 

Figure 4 : Bar graph representing the association between diet pattern and gingivitis. X axis represents the diet 

pattern and Y axis represents the number of patients included in this study. The prevalence and severity of 

gingivitis was higher in those who consumed a non-vegetarian diet. Chi square test showed that there was no 
significant association between diet pattern and gingivitis. Pearson Chi square value = 0.813; p-value = 0.666 

(p>0.05, statistically not significant).  
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Figure 5 : Bar graph representing the association between plaque index and gingival index scores. X axis 

represents the plaque index scores and Y axis represents the number of patients included in this study. The 

severity of gingivitis was higher in patients with fair and poor plaque index. Chi square test showed that there 

was a significant association between plaque index and gingival index. Pearson Chi square value = 31.426; p-

value = 0.000 (p<0.05, statistically significant).  
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Plaque index : 

 

0.1 - 1.0 (good) 

 

 

1.1 - 2.0 (fair) 

 

 

2.1 - 3.0 (poor) 

 

 

33.95% 

 

 

14.2% 

 

 

1.23% 

 

 

25.31% 

 

 

19.14% 

 

 

3.09% 

 

 

0% 

 

 

1.23% 

 

 

1.85% 

 

 

Pearson Chi square 

value = 31.426; p-

value = 0.000 (p<0.05, 

*statistically 

significant). 

 

Table 1 represents the severity of gingivitis among patients with various diet patterns and plaque index scores. 

Severe gingivitis was more common in patients with a non-vegetarian diet and poor plaque index. Chi square 

test showed that there was a significant association between plaque index and gingivitis (p<0.05). Though there 

was a higher prevalence of gingivitis among patients who consumed a non-vegetarian diet, there was no 

significant association (p>0.05). 

 

DISCUSSION  

The effect of diet on systemic diseases like cancer, type 2 diabetes and coronary heart diseases have been 

studied by various authors but studies correlating diet and oral health are rare .Most authors assessed dental 

parameters or performed saliva test[30,31,32,33].  

Only a few studies investigating the influence of diet on periodontal conditions are available[34,35]. The present 

study evaluated 162 subjects for the correlation between diet and periodontal condition with a comprehensive 

periodontal examination. 

First our data indicate less periodontal problems (i.e) inflammatory signs in vegetarians . This is in accordance 

with linkosalo et al[36] which revealed a lower bleeding on probing in vegetarians linkasalo et al  also used 

gingival index to assess gingival conditions. There are several pathways which may lead to inflammation.  

Generally vegetarians have low BMI and more physical activity . Hence prevalence of obesity may cause an 

increased local inflammatory response[37]. Additionally vegetarians consume a higher amount of antioxidants 

which improve immune response[38].  

Considering plaque scores, our data and most of available scientific literature revealed an increased plaque 
index score among non vegetarians than vegetarians. It's obvious that a lower plaque index score leads to less 

inflammatory signs.  

In contrast to our study Sedgley et al[39]  did not find the difference in plaque index or gingival index among 

vegetarians and non vegetarians. The importance of adequate nutrition for a healthy periodontium was 
documented by Jenzsch et al. Kober et al[40] recommended a dietary change that leads to better periodontal 

health. 
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A statistically significant correlation between the occurrence of gingivitis and calorie-adjusted phosphorus 

intake and between gingivitis and calorie-adjusted sugar intake was observed in a study by Goodson et al. Thus, 

elevated dietary phosphorus consumption may influence inflammatory disease by altering cytokine levels[41].  

In another study by Sidi et al, it was found that at 3 weeks significantly higher bleeding scores at the two 

designated levels were found with the high sugar diet but no significant differences were observed with 

crevicular fluid flow and plaque amount. It was concluded that frequent sugar intakes result in increased 

gingival inflammation in experimental gingivitis, as measured by gingival bleeding on probing[42]. 

Al-Zahrani et al concluded that poor diet quality was significantly associated with more calculus deposits which 

predisposes to periodontal disease[43].  

A randomized control trial on the influence of an anti-inflammatory diet on gingivitis by Woelber et al  stated 

that a diet low in processed carbohydrates and animal proteins, and rich in omega‐3 fatty acids, vitamin C, 

vitamin D, antioxidants, plant nitrates and fibres  significantly reduced gingivitis in a clinically relevant range, 

while serological inflammatory parameters and the subgingival microbiome seem to be unaffected[44]. 

While interpreting the present data one should keep in mind that generally a vegetarian diet represents a healthy 

lifestyle . Vegetarians are physically more active and have lower BMI. In the present study the vegetarians and 

non vegetarians were matched with gingival index and plaque index. However physical activity and BMI were 

not evaluated. Both have an influence on periodontal tissues[45] and could be considered as a co-founder if 

correlation between diet and periodontal condition is investigated further.  

The results of  this  study have to be interpreted with the geographic limitation of the study population and the 

sample size selected. Hence, it cannot be generalized to other populations of geographic and cultural variation. 

 

CONCLUSION  

Within the limits of the study there was no significant association between diet pattern and gingivitis, though the 

prevalence and severity of gingival disease was increased among people with a non-vegetarian diet. There was a 

significant association between plaque index and gingival index scores, with the severity of gingivitis increasing 
as the plaque index score increases. Thus a vegetarian diet and patients with lower plaque index had a positive 

effect on periodontal condition respectively. 

 

ACKNOWLEDGEMENTS  

We would like to thank the administration of Saveetha University, Chennai for granting us the clearance to 

conduct this study and for funding this research. Also we thank the Chancellor and Director of academics, Dean 

saveetha dental college for encouraging us to the research work 

 

AUTHORS CONTRIBUTION  

All the authors contributed equally to the study conception and design, data collection, analysis and 

interpretation and drafted the work. All authors critically reviewed the manuscript and approved the final 

version.  

 

https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/sugar-intake
https://paperpile.com/c/G3huIk/AB0n
https://paperpile.com/c/G3huIk/2WPR
https://paperpile.com/c/G3huIk/aY3k
https://paperpile.com/c/G3huIk/5ZLX
https://paperpile.com/c/G3huIk/jyrj
https://paperpile.com/c/G3huIk/jyrj


International Journal of Psychosocial Rehabilitation, Vol. 23, Issue 05, 2019 

ISSN: 1475-7192 

867 
Received: Sep 2019 | Revised: Oct 2019 | Accepted: Nov 2019 
 

CONFLICT OF INTEREST  

The authors declare no conflict of interest. 

 

REFERENCES  

1.  Thamaraiselvan M, Elavarasu S, Thangakumaran S, Gadagi JS, Arthie T. Comparative clinical evaluation 

of coronally advanced flap with or without platelet rich fibrin membrane in the treatment of isolated 

gingival recession. J Indian Soc Periodontol. 2015 Jan;19(1):66–71. 

2.  Ramesh A, Varghese SS, Doraiswamy JN, Malaiappan S. Herbs as an antioxidant arsenal for periodontal 

diseases. J Intercult Ethnopharmacol. 2016 Jan;5(1):92–6. 

3.  Varghese SS, Thomas H, Jayakumar ND, Sankari M, Lakshmanan R. Estimation of salivary tumor 

necrosis factor-alpha in chronic and aggressive periodontitis patients. Contemp Clin Dent. 2015 

Sep;6(Suppl 1):S152–6. 

4.  Avinash K, Malaippan S, Dooraiswamy JN. Methods of Isolation and Characterization of Stem Cells from 

Different Regions of Oral Cavity Using Markers: A Systematic Review. Int J Stem Cells. 2017 May 

30;10(1):12–20. 

5.  Panda S, Jayakumar ND, Sankari M, Varghese SS, Kumar DS. Platelet rich fibrin and xenograft in 

treatment of intrabony defect. Contemp Clin Dent. 2014 Oct;5(4):550–4. 

6.  Mootha A, Malaiappan S, Jayakumar ND, Varghese SS, Thomas JT. The Effect of Periodontitis on 
Expression of Interleukin-21: A Systematic Review [Internet]. Vol. 2016, International Journal of 

Inflammation. 2016. p. 1–8. Available from: http://dx.doi.org/10.1155/2016/3507503 

7.  Ravi S, Malaiappan S, Varghese S, Jayakumar ND, Prakasam G. Additive Effect of Plasma Rich in 
Growth Factors With Guided Tissue Regeneration in Treatment of Intrabony Defects in Patients With 

Chronic Periodontitis: A Split-Mouth Randomized Controlled Clinical Trial [Internet]. Vol. 88, Journal of 

Periodontology. 2017. p. 839–45. Available from: http://dx.doi.org/10.1902/jop.2017.160824 

8.  Khalid W. Comparison of Serum Levels of Endothelin-1 in Chronic Periodontitis Patients Before and 
After Treatment [Internet]. Journal of clinical and diagnostic research. 2017. Available from: 

http://dx.doi.org/10.7860/jcdr/2017/24518.9698 

9.  Khalid W, Vargheese SS, Lakshmanan R, Sankari M, Jayakumar ND. Role of endothelin-1 in periodontal 

diseases: A structured review. Indian J Dent Res. 2016 May;27(3):323–33. 

10.  Ramesh A, Varghese SS, Jayakumar ND, Malaiappan S. Chronic obstructive pulmonary disease and 

periodontitis – unwinding their linking mechanisms [Internet]. Vol. 58, Journal of Oral Biosciences. 2016. 

p. 23–6. Available from: http://dx.doi.org/10.1016/j.job.2015.09.001 

11.  Kavarthapu A, Thamaraiselvan M. Assessing the variation in course and position of inferior alveolar 

nerve among south Indian population: A cone beam computed tomographic study. Indian J Dent Res. 

2018 Jul;29(4):405–9. 

12.  Ramesh A, Ravi S, Kaarthikeyan G. Comprehensive rehabilitation using dental implants in generalized 

aggressive periodontitis. J Indian Soc Periodontol. 2017 Mar;21(2):160–3. 

13.  Ramesh A, Vellayappan R, Ravi S, Gurumoorthy K. Esthetic lip repositioning: A cosmetic approach for 

correction of gummy smile – A case series [Internet]. Vol. 23, Journal of Indian Society of 

Periodontology. 2019. p. 290. Available from: http://dx.doi.org/10.4103/jisp.jisp_548_18 

http://paperpile.com/b/G3huIk/OfmN
http://paperpile.com/b/G3huIk/OfmN
http://paperpile.com/b/G3huIk/OfmN
http://paperpile.com/b/G3huIk/YdsP
http://paperpile.com/b/G3huIk/YdsP
http://paperpile.com/b/G3huIk/Cnmb
http://paperpile.com/b/G3huIk/Cnmb
http://paperpile.com/b/G3huIk/Cnmb
http://paperpile.com/b/G3huIk/wlRQ
http://paperpile.com/b/G3huIk/wlRQ
http://paperpile.com/b/G3huIk/wlRQ
http://paperpile.com/b/G3huIk/jwcf
http://paperpile.com/b/G3huIk/jwcf
http://paperpile.com/b/G3huIk/VQMm
http://paperpile.com/b/G3huIk/VQMm
http://paperpile.com/b/G3huIk/VQMm
http://paperpile.com/b/G3huIk/VQMm
http://paperpile.com/b/G3huIk/uyS0
http://paperpile.com/b/G3huIk/uyS0
http://paperpile.com/b/G3huIk/uyS0
http://paperpile.com/b/G3huIk/uyS0
http://dx.doi.org/10.1902/jop.2017.160824
http://paperpile.com/b/G3huIk/hvdz
http://paperpile.com/b/G3huIk/hvdz
http://dx.doi.org/10.7860/jcdr/2017/24518.9698
http://paperpile.com/b/G3huIk/wq9N
http://paperpile.com/b/G3huIk/wq9N
http://paperpile.com/b/G3huIk/BA7o
http://paperpile.com/b/G3huIk/BA7o
http://paperpile.com/b/G3huIk/BA7o
http://paperpile.com/b/G3huIk/BA7o
http://paperpile.com/b/G3huIk/ZYBp
http://paperpile.com/b/G3huIk/ZYBp
http://paperpile.com/b/G3huIk/ZYBp
http://paperpile.com/b/G3huIk/CLi2
http://paperpile.com/b/G3huIk/CLi2
http://paperpile.com/b/G3huIk/4DvG
http://paperpile.com/b/G3huIk/4DvG
http://paperpile.com/b/G3huIk/4DvG
http://paperpile.com/b/G3huIk/4DvG


International Journal of Psychosocial Rehabilitation, Vol. 23, Issue 05, 2019 

ISSN: 1475-7192 

868 
Received: Sep 2019 | Revised: Oct 2019 | Accepted: Nov 2019 
 

14.  Priyanka S, Kaarthikeyan G, Nadathur JD, Mohanraj A, Kavarthapu A. Detection of cytomegalovirus, 

Epstein-Barr virus, and Torque Teno virus in subgingival and atheromatous plaques of cardiac patients 

with chronic periodontitis. J Indian Soc Periodontol. 2017 Nov;21(6):456–60. 

15.  Ramamurthy J. Comparison of effect of hiora mouthwash versus chlorhexidine mouthwash in gingivitis 

patients: A clinical trial. Asian J Pharm Clin Res. 2018;11(7):84–8. 

16.  Li Y, Lee S, Hujoel P, Su M, Zhang W, Kim J, et al. Prevalence and severity of gingivitis in American 

adults. Am J Dent. 2010 Feb;23(1):9–13. 

17.  Alam MDN, Mishra P, Chandrasekaran SC. Gender basis of periodontal diseases. Indian J Basic Appl 

Med Res. 2012;2(1):128–35. 

18.  Ostberg AL, Halling A, Lindblad U. Gender differences in knowledge, attitude, behavior and perceived 

oral health among adolescents. Acta Odontol Scand. 1999 Aug;57(4):231–6. 

19.  Sakki TK, Knuuttila MLE, Anttila SS. Lifestyle, gender and occupational status as determinants of dental 

health behavior [Internet]. Vol. 25, Journal of Clinical Periodontology. 1998. p. 566–70. Available from: 

http://dx.doi.org/10.1111/j.1600-051x.1998.tb02489.x 

20.  Furuta M, Ekuni D, Irie K, Azuma T, Tomofuji T, Ogura T, et al. Sex Differences in Gingivitis Relate to 

Interaction of Oral Health Behaviors in Young People [Internet]. Vol. 82, Journal of Periodontology. 

2011. p. 558–65. Available from: http://dx.doi.org/10.1902/jop.2010.100444 

21.  Zhang J, Xuan D, Fan W, Zhang X, Dibart S, De Vizio W, et al. Severity and prevalence of plaque-

induced gingivitis in the Chinese population. Compend Contin Educ Dent. 2010 Oct;31(8):624–9. 

22.  Nazir S, Arain AH, Mohsin A. Prevalence of Gingival and Periodontal Diseases Among a Teaching 

Hospital Patients Prevalence of Gingival and Periodontal Diseases Among a Teaching Hospital Patients. 

archive.jpda.com.pk [Internet]. Available from: http://archive.jpda.com.pk/volume-19-issue-4/prevalence-

of-gingival-and-periodontal-diseases-among-a-teaching-hospital-patients/ 

23.  Boer MMB, Bosma-den Boer MM, van Wetten M-L, Pruimboom L. Chronic inflammatory diseases are 

stimulated by current lifestyle: how diet, stress levels and medication prevent our body from recovering 

[Internet]. Vol. 9, Nutrition & Metabolism. 2012. p. 32. Available from: http://dx.doi.org/10.1186/1743-

7075-9-32 

24.  Hujoel P. Dietary Carbohydrates and Dental-Systemic Diseases [Internet]. Vol. 88, Journal of Dental 

Research. 2009. p. 490–502. Available from: http://dx.doi.org/10.1177/0022034509337700 

25.  Velden UV der, Van der Velden U, Kuzmanova D, Chapple ILC. Micronutritional approaches to 

periodontal therapy [Internet]. Vol. 38, Journal of Clinical Periodontology. 2011. p. 142–58. Available 

from: http://dx.doi.org/10.1111/j.1600-051x.2010.01663.x 

26.  Nishida M, Grossi SG, Dunford RG, Ho AW, Trevisan M, Genco RJ. Dietary Vitamin C and the Risk for 

Periodontal Disease [Internet]. Vol. 71, Journal of Periodontology. 2000. p. 1215–23. Available from: 

http://dx.doi.org/10.1902/jop.2000.71.8.1215 

27.  Muniz FWMG, Francisco Wilker Mustafa, Nogueira SB, Mendes FLV, Rösing CK, Maria Mônica 

Studart, et al. The impact of antioxidant agents complimentary to periodontal therapy on oxidative stress 

and periodontal outcomes: A systematic review [Internet]. Vol. 60, Archives of Oral Biology. 2015. p. 

1203–14. Available from: http://dx.doi.org/10.1016/j.archoralbio.2015.05.007 

28.  Linkosalo E, Markkanen H. Dental erosions in relation to lactovegetarian diet [Internet]. Vol. 93, 

European Journal of Oral Sciences. 1985. p. 436–41. Available from: http://dx.doi.org/10.1111/j.1600-

0722.1985.tb01336.x 

http://paperpile.com/b/G3huIk/oWPz
http://paperpile.com/b/G3huIk/oWPz
http://paperpile.com/b/G3huIk/oWPz
http://paperpile.com/b/G3huIk/fddG
http://paperpile.com/b/G3huIk/fddG
http://paperpile.com/b/G3huIk/Pwas
http://paperpile.com/b/G3huIk/Pwas
http://paperpile.com/b/G3huIk/4vgw
http://paperpile.com/b/G3huIk/4vgw
http://paperpile.com/b/G3huIk/wblY
http://paperpile.com/b/G3huIk/wblY
http://paperpile.com/b/G3huIk/VQ1J
http://paperpile.com/b/G3huIk/VQ1J
http://dx.doi.org/10.1111/j.1600-051x.1998.tb02489.x
http://paperpile.com/b/G3huIk/XYQk
http://paperpile.com/b/G3huIk/XYQk
http://paperpile.com/b/G3huIk/XYQk
http://paperpile.com/b/G3huIk/XYQk
http://paperpile.com/b/G3huIk/UX7A
http://paperpile.com/b/G3huIk/UX7A
http://paperpile.com/b/G3huIk/p3QK
http://paperpile.com/b/G3huIk/p3QK
http://paperpile.com/b/G3huIk/p3QK
http://paperpile.com/b/G3huIk/p3QK
http://archive.jpda.com.pk/volume-19-issue-4/prevalence-of-gingival-and-periodontal-diseases-among-a-teaching-hospital-patients/
http://paperpile.com/b/G3huIk/uk1o
http://paperpile.com/b/G3huIk/uk1o
http://paperpile.com/b/G3huIk/uk1o
http://paperpile.com/b/G3huIk/uk1o
http://dx.doi.org/10.1186/1743-7075-9-32
http://paperpile.com/b/G3huIk/fqrT
http://paperpile.com/b/G3huIk/fqrT
http://dx.doi.org/10.1177/0022034509337700
http://paperpile.com/b/G3huIk/VKep
http://paperpile.com/b/G3huIk/VKep
http://paperpile.com/b/G3huIk/VKep
http://paperpile.com/b/G3huIk/VKep
http://paperpile.com/b/G3huIk/oSBA
http://paperpile.com/b/G3huIk/oSBA
http://dx.doi.org/10.1902/jop.2000.71.8.1215
http://paperpile.com/b/G3huIk/B4wl
http://paperpile.com/b/G3huIk/B4wl
http://paperpile.com/b/G3huIk/B4wl
http://paperpile.com/b/G3huIk/B4wl
http://dx.doi.org/10.1016/j.archoralbio.2015.05.007
http://paperpile.com/b/G3huIk/gc8s
http://paperpile.com/b/G3huIk/gc8s
http://dx.doi.org/10.1111/j.1600-0722.1985.tb01336.x
http://dx.doi.org/10.1111/j.1600-0722.1985.tb01336.x


International Journal of Psychosocial Rehabilitation, Vol. 23, Issue 05, 2019 

ISSN: 1475-7192 

869 
Received: Sep 2019 | Revised: Oct 2019 | Accepted: Nov 2019 
 

29.  Rahmatulla M, Ernest Guile E. Relationship between dental caries and vegetarian and non-vegetarian 

diets [Internet]. Vol. 18, Community Dentistry and Oral Epidemiology. 1990. p. 277–8. Available from: 

http://dx.doi.org/10.1111/j.1600-0528.1990.tb00077.x 

30.  Johansson G, Birkhed D. Effect of a long-term change from a mixed to a lactovegetarian diet on human 

saliva [Internet]. Vol. 39, Archives of Oral Biology. 1994. p. 283–8. Available from: 

http://dx.doi.org/10.1016/0003-9969(94)90118-x 

31.  Johansson G, Ravald N. Comparison of some salivary variables between vegetarians and omnivores 

[Internet]. Vol. 103, European Journal of Oral Sciences. 1995. p. 95–8. Available from: 

http://dx.doi.org/10.1111/j.1600-0722.1995.tb00123.x 

32.  Laffranchi L, Zotti F, Bonetti S, Dalessandri D, Fontana P. Oral implications of the vegan diet: 

observational study. Minerva Stomatol. 2010 Nov;59(11-12):583–91. 

33.  Linkosalo E. Dietary habits and dental health in Finnish Seventh-Day Adventists. Proc Finn Dent Soc. 

1988;84(2):109–15. 

34.  Linkosalo E, Ohtonen S, Markkanen H, Karinpää A, Kumpusalo E. Caries, periodontal status and some 
salivary factors in lactovegetarians [Internet]. Vol. 93, European Journal of Oral Sciences. 1985. p. 304–8. 

Available from: http://dx.doi.org/10.1111/j.1600-0722.1985.tb01973.x 

35.  Linkosalo E, Markkanen H, Syrjänen S. Effects of a Lacto-ovo-vegetarian Diet on the Free Amino Acid 

Composition of Wax-Stimulated Whole Human Saliva [Internet]. Vol. 115, The Journal of Nutrition. 

1985. p. 588–92. Available from: http://dx.doi.org/10.1093/jn/115.5.588 

36.  Tonstad S, Butler T, Yan R, Fraser GE. Type of Vegetarian Diet, Body Weight, and Prevalence of Type 2 

Diabetes [Internet]. Vol. 32, Diabetes Care. 2009. p. 791–6. Available from: 

http://dx.doi.org/10.2337/dc08-1886 

37.  Kuzmanova D, Jansen IDC, Schoenmaker T, Nazmi K, Teeuw WJ, Bizzarro S, et al. Vitamin C in plasma 

and leucocytes in relation to periodontitis [Internet]. Vol. 39, Journal of Clinical Periodontology. 2012. p. 

905–12. Available from: http://dx.doi.org/10.1111/j.1600-051x.2012.01927.x 

38.  Jenzsch A, Eick S, Rassoul F, Purschwitz R, Jentsch H. Nutritional intervention in patients with 

periodontal disease: clinical, immunological and microbiological variables during 12 months [Internet]. 

Vol. 101, British Journal of Nutrition. 2008. p. 879–85. Available from: 

http://dx.doi.org/10.1017/s0007114508047776 

39.  Sedgley CM, Chu CS, Lo ECM, Samaranayake LP. The oral prevalence of aerobic and facultatively 

anaerobic gram-negative rods and yeasts in semi-recluse human vegetarians [Internet]. Vol. 41, Archives 

of Oral Biology. 1996. p. 307–9. Available from: http://dx.doi.org/10.1016/0003-9969(95)00125-5 

40.  Männle T. Mit Vollwert-Ernährung die Lebensqualität steigern. Zeitschrift für Komplementärmedizin. 

2018;10(02):16–20. 

41.  Goodson JM, Shi P, Razzaque MS. Dietary phosphorus enhances inflammatory response: A study of 

human gingivitis. J Steroid Biochem Mol Biol. 2019 Apr;188:166–71. 

42.  Sidi AD, Ashley FP. Influence of frequent sugar intakes on experimental gingivitis. J Periodontol. 1984 

Jul;55(7):419–23. 

43.  Al-Zahrani MS, Borawski EA, Bissada NF. Poor overall diet quality as a possible contributor to calculus 

formation. Oral Health Prev Dent. 2004;2(4):345–9. 

44.  Woelber JP, Gärtner M, Breuninger L, Anderson A, König D, Hellwig E, et al. The influence of an 

http://paperpile.com/b/G3huIk/58mn
http://paperpile.com/b/G3huIk/58mn
http://dx.doi.org/10.1111/j.1600-0528.1990.tb00077.x
http://paperpile.com/b/G3huIk/Lg7w
http://paperpile.com/b/G3huIk/Lg7w
http://dx.doi.org/10.1016/0003-9969(94)90118-x
http://paperpile.com/b/G3huIk/ICv1
http://paperpile.com/b/G3huIk/ICv1
http://dx.doi.org/10.1111/j.1600-0722.1995.tb00123.x
http://paperpile.com/b/G3huIk/T2Ai
http://paperpile.com/b/G3huIk/T2Ai
http://paperpile.com/b/G3huIk/sPW6
http://paperpile.com/b/G3huIk/sPW6
http://paperpile.com/b/G3huIk/ZDI3
http://paperpile.com/b/G3huIk/ZDI3
http://paperpile.com/b/G3huIk/ZDI3
http://paperpile.com/b/G3huIk/ZDI3
http://paperpile.com/b/G3huIk/vPku
http://paperpile.com/b/G3huIk/vPku
http://paperpile.com/b/G3huIk/vPku
http://paperpile.com/b/G3huIk/vPku
http://paperpile.com/b/G3huIk/tceA
http://paperpile.com/b/G3huIk/tceA
http://dx.doi.org/10.2337/dc08-1886
http://paperpile.com/b/G3huIk/zDY9
http://paperpile.com/b/G3huIk/zDY9
http://paperpile.com/b/G3huIk/zDY9
http://paperpile.com/b/G3huIk/zDY9
http://paperpile.com/b/G3huIk/PsGi
http://paperpile.com/b/G3huIk/PsGi
http://paperpile.com/b/G3huIk/PsGi
http://paperpile.com/b/G3huIk/PsGi
http://dx.doi.org/10.1017/s0007114508047776
http://paperpile.com/b/G3huIk/DSM9
http://paperpile.com/b/G3huIk/DSM9
http://paperpile.com/b/G3huIk/DSM9
http://paperpile.com/b/G3huIk/DSM9
http://paperpile.com/b/G3huIk/XSXZ
http://paperpile.com/b/G3huIk/XSXZ
http://paperpile.com/b/G3huIk/AB0n
http://paperpile.com/b/G3huIk/AB0n
http://paperpile.com/b/G3huIk/2WPR
http://paperpile.com/b/G3huIk/2WPR
http://paperpile.com/b/G3huIk/aY3k
http://paperpile.com/b/G3huIk/aY3k
http://paperpile.com/b/G3huIk/5ZLX


International Journal of Psychosocial Rehabilitation, Vol. 23, Issue 05, 2019 

ISSN: 1475-7192 

870 
Received: Sep 2019 | Revised: Oct 2019 | Accepted: Nov 2019 
 

anti‐inflammatory diet on gingivitis. A randomized controlled trial [Internet]. Vol. 46, Journal of Clinical 

Periodontology. 2019. p. 481–90. Available from: http://dx.doi.org/10.1111/jcpe.13094 

45. Farhat Yaasmeen Sadique Basha, Rajeshkumar S, Lakshmi T, Anti-inflammatory activity of Myristica 

fragrans extract . Int. J. Res. Pharm. Sci., 2019 ;10(4), 3118-3120 DOI: 

https://doi.org/10.26452/ijrps.v10i4.1607 

46.  Bawadi HA, Khader YS, Haroun TF, Al-Omari M, Tayyem RF. The association between periodontal 

disease, physical activity and healthy diet among adults in Jordan [Internet]. Vol. 46, Journal of 

Periodontal Research. 2011. p. 74–81. Available from: http://dx.doi.org/10.1111/j.1600-

0765.2010.01314.x 

http://paperpile.com/b/G3huIk/5ZLX
http://paperpile.com/b/G3huIk/5ZLX
http://dx.doi.org/10.1111/jcpe.13094
http://paperpile.com/b/G3huIk/jyrj
http://paperpile.com/b/G3huIk/jyrj
http://paperpile.com/b/G3huIk/jyrj
http://paperpile.com/b/G3huIk/jyrj
http://dx.doi.org/10.1111/j.1600-0765.2010.01314.x

