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Awareness and knowledge of oral manifestations in 
cardiovascular diseases among the general public

Abstract

Cardiovascular diseases (CVDs) are disorders affecting the heart and blood vessels. 
Periodontal problems, bleeding gums, dry mouth, and gingival hyperplasia are common 
oral manifestations seen in cardiovascular‑related problems. To assess the extent of 
awareness and knowledge, the general public has toward the oral manifestation related 
to that of CVDs. A questionnaire was distributed among the general public in relation 
to that of the extent of awareness and knowledge of oral manifestations with regard to 
CVD. A total of 161 responses were collected from the survey. The collected data were 
compiled and analyzed by the SPSS software; the Pearson Chi‑square test was done 
where P < 0.05 was considered statistically significant. The study showed that 65.22% 
of the population is aware of the types of CVD. About 59.63% of the population do not 
know that periodontal problems lead to cardiovascular problems. About 39.75% have 
vague knowledge about the maintenance of poor oral health causing cardiovascular 
problems. The study concluded that the general public is not much aware of the oral 
manifestations related to that of CVDs.
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INTRODUCTION

The human body is composed of several systems of 
components, whose biological processes are interrelated, 
and any alteration in one part can produce an impact 
on the other. Inflammatory reactions can affect oral 
diseases like periodontitis to systemic disorders like  
atherosclerotic cardiovascular disease (CVD).[1] CVD is 
a group of diseases affecting the blood vessels or heart. 

CVD includes coronary artery disease such as myocardial 
infarction and angina, and other CVD includes stroke, heart 
failure, and rheumatic heart fever.[2]

Periodontal diseases are connected with the widespreadness 
of CVD with increasing evidence.[3] It is a chronic 
inflammatory disease attacking bone and tissue which 
supports the tooth. It is due to the response of the body 
to the infection of bacteria including the oral cavity and 
the dental plaque causing loss of the tooth.[4] Periodontitis 
is the predominant health problem of the public and it 
contributes to the worldwide chronic oral diseases burden 
and is also a major public health problem globally.[5] 
Augmenting the situation causes severe effects on the oral 
cavity due to the various medications employed for treating 
atherosclerotic CVD including that of xerostomia or dry 
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mouth, taste disturbances, and hyposalivation.[6] Statements 
of international consensus recognize the importance of 
the association between oral manifestations and CVD and 
recommend a preventive oral health approach to be adopted 
in the settings of cardiac care and that every patient having 
CVD engage in preventive oral health practice and engage 
in regular dental care for reducing cardiovascular risk.[7]

In a previous study done on 150 adult Iranian heart patients, 
the author found poor practices in oral health and moderate 
knowledge of the patients.[8] Most of the studies focused on 
children or their parents or caregivers showed the low oral 
health status of the children and their parent’s insufficient 
knowledge.[9] Although many studies have been done 
on understanding the mechanism of oral manifestations 
with CVDs. Very minimal studies are done assessing the 
knowledge and awareness of the general public with that 
of oral manifestations, leading to cardiovascular problems. 
Overall, the research is important in understanding the oral 
health condition, knowledge, and behaviors of adults with 
CVD with their oral manifestation to provide better treatment. 
Our team has extensive knowledge and research experience 
that has translated into high-quality publications.[10-29]

This study aimed to assess the extent of knowledge and 
awareness of the general public of the oral manifestation 
related to CVD.

MATERIALS AND METHODS

Study design
A survey-based study was conducted at Saveetha dental 
college and hospital, Chennai, to evaluate the extent of 
awareness and knowledge the general public have toward 
the oral manifestations related to CVDs.

Sampling technique
This study used nonprobability convenient sampling 
to minimize the sampling bias, the time duration was 
shortened, the use of simple language, and difficult concepts 
were avoided.

Data collection and tabulation
● Self-structured questionnaires were prepared in relation 

to the extent of knowledge and awareness the general 
public have towards the oral manifestations related to 
CVDs

● Age group from below 18 years and above 60 years 
were excluded from the study

● The total of 161 responses including the gender of 
responses was extracted

● The collected results were evaluated and tabulated.

Statistical analysis
The data were collected, validated, and analyzed with the 
SPSS version 26, and results were obtained. Variables were 

expressed as percentage and frequency. Chi-square test was 
employed to test associations between the variables. P <0.05 
was considered significant statistically.

RESULTS

A set of questionnaires were prepared in relation to that of 
the extent of knowledge and awareness the general public 
has toward the oral manifestations related to that of CVDs. 
A total of 161 responses were collected from the general 
public. The results were compiled and analyzed showing 
65.22% of the population aware of the types of CVDs. About 
59.63% of the population do not know that periodontal 
problems lead to cardiovascular problems. About 39.75% 
have vague knowledge about the maintenance of poor oral 
health causing cardiovascular problems. Pearson Chi-square 
test showed P < 0.05, providing the data significant 
statistically.

DISCUSSION

CVD is one of the leading causes of morbidity and mortality 
in industrialized countries.[30] Based on the WHO reports, 
31% of global deaths are due to cardiovascular problems.[31] 
The risk factors for CVD include obesity, tobacco, family 
history, diabetes, poor dietary intake, and limited physical 
activity.[32] Moreover, there is increasing evidence that 
certain oral manifestations are a potential risk factor causing 
cardiovascular problems.[33]

Figure 1 shows that 65.22% of the population were aware 
of the various CVDs. In contrast to the current results, 
in an earlier study done by Fox et al.[34] recorded 36% of 
the population not aware of cardiovascular problems. 
The change in the current study results could be due 
to the increase in advertisements over the awareness 
of health-related issues, people are aware of common 

Figure 1: This graph shows the responses collected to the questions 
of whether the general public is aware of various other cardiovascular 
diseases. The X‑axis indicates the options provided for the question 
and Y‑axis indicates the percentage of responses obtained. Where blue 
denotes 65.22% of response collected for yes, red denotes 26.09% of 
responses, and green denotes 8.70% of responses collected for may be
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health-risking diseases [Figure 2]. About 59.63% of the 
general public are not knowledgeable about periodontal 
problems, leading to CVD. Contrary to current results, 
in a previous study done by Kumar et al.,[35] the author 
found that the knowledge regarding periodontal problems, 
leading to CVDs was higher when compared to another 
study by Kjellström et al.[36] showed that people were not 
aware of periodontal problems that have the potential to 
cause CVDs [Figure 3]. About 39.75% of the public are 
not much aware that improper oral hygiene could lead to 
cardiovascular problems. In a previous study conducted 
by the American Heart Association found that improper 
oral hygiene is a stronger predictor of heart-related issues 
than any other potential markers.[37] Figure 4 shows that 
30.43% of males and 29.19% of females are not aware of 
the oral manifestations, leading to CVDs, related results 

were obtained in a study done by Ferguson reported that 
people are not aware of the potential risk factors seen in 
the oral cavity, leading to cardiovascular problems.[38] 
Figure 5 shows that 30.43% of the male respondents and 
29.19% of female respondents are not knowledgeable about 
periodontitis problems that pose a threat to CVDs. Padilla 
et al. reported periodontal pathogens isolated from that of 
cardiovascular patients.[39]

This study was conducted in a short duration period and 
accordingly collected responses were fewer. The result of the 
current study was based on the responses from the general 
public on oral manifestations related to CVD. Although the 
questions covered a gamut of important areas, no in-depth 
probing could be carried out. This study provides a better 
understanding of the importance of maintaining proper 
oral hygiene to maintain healthy living.

Figure 2: A bar graph in relation to the response collected for the 
questions of whether the general public is knowledgeable regarding 
the periodontal problems that could lead to cardiovascular disease. 
The X‑axis indicates the options provided for the question and Y‑axis 
indicates the percentage of responses obtained. Blue denotes 31.68% 
of responses collected for yes, red denotes 59.63% collected for no, 
and green denotes 8.70% of responses for may be

Figure 3: Bar graph for responses collected for the questionnaire on 
the extent to which the general public is aware that poor oral health 
can lead to cardiovascular problems. Where the X‑axis indicates 
the options provided for the question and the Y‑axis indicates the 
percentage of responses obtained

Figure 4: Correlation graph between the gender and the responses 
collected on the extent of awareness they have over the changes seen 
in the oral cavity, leading to cardiovascular diseases. The X‑axis 
indicates the gender responses provided and the Y‑axis indicates the 
percentage of responses obtained. Pearson Chi‑square test was done 
and the P = 0.04 (P < 0.05), hence significant statistically

Figure 5: The association of gender with the responses collected 
for the question on the extent of knowledge the general public has 
towards the periodontitis problem causing cardiovascular problems. 
The X‑axis indicates the gender options provided and the Y‑axis 
indicates the percentage of responses obtained. Pearson Chi‑square 
test was done and P = 0 (P < 0.05), hence significant statistically
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CONCLUSION

The study concludes that the general public is not much 
aware of the oral manifestations related to cardiovascular 
problems. Awareness programs and dental educational 
camps need to be conducted to create awareness of the oral 
manifestation of CVDs in the community.

Acknowledgment
We thank Saveetha dental college for helping us carry out 
this study.

Financial support and sponsorship
The present study is sponsored by:
● Saveetha Institute of Medical And Technical Sciences
● Saveetha Dental College and Hospitals
● Saveetha University
● The Mysore coffee plantation.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1. Lazureanu PC, Popescu FG, Stef L, Focsa M, Vaida MA, Mihaila R. 
The influence of periodontal disease on oral health quality of 
life in patients with cardiovascular disease: A cross-sectional 
observational single-center study. Medicina (Kaunas) 2022;58:584.

2. Szczepańska E, Białek-Dratwa A, Janota B, Kowalski O. Dietary 
therapy in prevention of cardiovascular disease (CVD)-tradition 
or modernity? A review of the latest approaches to nutrition in 
CVD. Nutrients 2022;14:2649.

3. Eke PI, Dye BA, Wei L, Slade GD, Thornton-Evans GO, 
Borgnakke WS, et al. Update on prevalence of periodontitis in 
adults in the United States: NHANES 2009 to 2012. J Periodontol 
2015;86:611-22.

4. Tonetti MS, Van Dyke TE, Working Group 1 of the Joint EFP/
AAP Workshop. Periodontitis and atherosclerotic cardiovascular 
disease: Consensus report of the joint EFP/AAP workshop on 
periodontitis and systemic diseases. J Periodontol 2013;84:S24-9.

5. Baehni P, Tonetti MS, Group 1 of the European Workshop 
on Periodontology. Conclusions and consensus statements 
on periodontal health, policy and education in Europe: 
A call for action – Consensus view 1. Consensus report of the 
1st European workshop on periodontal education. Eur J Dent Educ 
2010;14 Suppl 1:2-3.

6. Özkaya E, Yazganoğlu KD. Adverse Cutaneous Drug Reactions to 
Cardiovascular Drugs. Heidelberg, Germany: Springer; 2014.

7. Bouchard P, Boutouyrie P, D’Aiuto F, Deanfield J, Deliargyris E, 
Fernandez-Aviles F, et al. European workshop in periodontal 
health and cardiovascular disease consensus document. Eur Heart 
J Suppl 2010;12 Suppl B: B13-22.

8. Rasouli-Ghahroudi AA, Khorsand A, Yaghobee S, Rokn A, Jalali M, 
Masudi S, et al. Oral health status, knowledge, attitude and practice 
of patients with heart disease. ARYA Atheroscler 2016;12:1-9.

9. Suvarna R, Rai K, Hegde AM. Knowledge and oral health attitudes 
among parents of children with congenital heart disease. Int J Clin 
Pediatr Dent 2011;4:25-8.

10. Anbu RT, Suresh V, Gounder R, Kannan A. Comparison of the 
efficacy of three different bone regeneration materials: An animal 
study. Eur J Dent 2019;13:22-8.

11. Nandhini JS, Thaslima Nandhini JS, Yuvaraj Babu K, Mohanraj KG. 
Size, shape, prominence and localization of Gerdy’s tubercle in dry 
human tibial bones. Res J Pharm Technol 2018;11:3604.

12. Dinesh SP, Arun AV, Sundari KK, Samantha C, Ambika K. An 
indigenously designed apparatus for measuring orthodontic force. 
J Clin Diagn Res 2013;7:2623-6.

13. 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;6:S152-6.

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;21:456-60.

15. Panda S, Jayakumar ND, Sankari M, Varghese SS, Kumar DS. 
Platelet rich fibrin and xenograft in treatment of intrabony defect. 
Contemp Clin Dent 2014;5:550-4.

16. Kamisetty SK, Verma JK, Arun AV, Sundari S, Chandrasekhar S, 
Kumar A. SBS versus inhouse recycling methods-an in vitro 
evaluation. J Clin Diagn Res 2015;9:C04-8.

17. Muthukrishnan A, Warnakulasuriya S. Oral health consequences 
of smokeless tobacco use. Indian J Med Res 2018;148:35-40.

18. Azeem RA, Sureshbabu NM. Clinical performance of direct versus 
indirect composite restorations in posterior teeth: A systematic 
review. J Conserv Dent 2018;21:2-9.

19. Govindaraju L, Neelakantan P, Gutmann JL. Effect of root canal 
irrigating solutions on the compressive strength of tricalcium 
silicate cements. Clin Oral Investig 2017;21:567-71.

20. K u m a r  S P ,  P r a ve e n  K u m a r  S ,  S m i l i n e  G i r i j a  A S , 
Vijayashree Priyadharsini J. Targeting NM23-H1-mediated Inhibition 
of tumour metastasis in viral hepatitis with bioactive compounds 
from Ganoderma lucidum: A computational study. Indian J Pharm Sci 
2020;82:300-5. [doi.org/10.36468/pharmaceutical-sciences. 650].

21. Vishnu Prasad S, Kumar M, Ramakrishnan M, Ravikumar D. 
Report on oral health status and treatment needs of 5-15 years old 
children with sensory deficits in Chennai, India. Spec Care Dentist 
2018;38:58-9.

22. Eapen BV, Baig MF, Avinash S. An assessment of the incidence of 
prolonged postoperative bleeding after dental extraction among 
patients on uninterrupted low dose aspirin therapy and to evaluate 
the need to stop such medication prior to dental extractions. 
J Maxillofac Oral Surg 2017;16:48-52.

23. Krishnamurthy A, Sherlin HJ, Ramalingam K, Natesan A, 
Premkumar P, Ramani P, et al. Glandular odontogenic cyst: 
Report of two cases and review of literature. Head Neck Pathol 
2009;3:153-8.

24. Abdul Wahab PU, Senthil Nathan P, Madhulaxmi M, 
Muthusekhar MR, Loong SC, Abhinav RP. Risk factors for 
post-operative infection following single piece osteotomy. 
J Maxillofac Oral Surg 2017;16:328-32.

25. Mathivadani V, Smiline AS, Priyadharsini JV. Targeting 
epstein-barr virus nuclear antigen 1 (EBNA-1) with Murraya koengii 
bio-compounds: An in‑silico approach. Acta Virol 2020;64:93-9.

26. Thanikodi S, Singaravelu DK, Devarajan C, Venkatraman V, 
Rathinavelu V. Teaching learning optimization and neural network 
for the effective prediction of heat transfer rates in tube heat 
exchangers. Therm Sci 2020;24 (1 Part B):575-81.

27. Subramaniam N, Muthukrishnan A. Oral mucositis and microbial 
colonization in oral cancer patients undergoing radiotherapy and 
chemotherapy: A prospective analysis in a tertiary care dental 
hospital. J Investig Clin Dent 2019;10:e12454.

28. Manickam A, Devarasan E, Manogaran G, Priyan MK, 
Varatharajan R, Hsu CH, et al. Score level based latent fingerprint 
enhancement and matching using SIFT feature. Multimed Tools 
Appl 2019;78:3065-85.



Shreenidhi, et al.: Awareness of oral manifestations in cardiovascular diseases

S334 Journal of  Advanced Pharmaceutical Technology & Research | Volume 13 | Supplement 1 | November 2022

29. Ravindiran M, Praveenkumar C. Status review and the future 
prospects of CZTS based solar cell – A novel approach on the device 
structure and material modeling for CZTS based photovoltaic 
device. Renew Sustain Energy Rev 2018;94:317-29.

30. Joshi C, Bapat R, Anderson W, Dawson D, Hijazi K, Cherukara G. 
Detection of periodontal microorganisms in coronary atheromatous 
plaque specimens of myocardial infarction patients: A systematic 
review and meta-analysis. Trends Cardiovasc Med 2021;31:69-82.

31. D’Aiuto F, Orlandi M, Gunsolley JC. Evidence that periodontal 
treatment improves biomarkers and CVD outcomes. J Periodontol 
2013;84:S85-105.

32. DeBusk RM. Dietary supplements and cardiovascular disease. 
Current Atherosclerosis Reports 2000;2:508-14.

33. Kebschull M, Demmer RT, Papapanou PN. “Gum bug, leave 
my heart alone!” – Epidemiologic and mechanistic evidence 
linking periodontal infections and atherosclerosis. J Dent Res 
2010;89:879-902.

34. Fox G, Hoque N, Watts T. Cardiovascular Problems. Oxford 
Medicine Online; 2017.[doi.org/10.1093/med/9780198703952.003 
.0009].

35. Kumar P, Mastan K, Chowdhary R, Shanmugam K. Oral 
manifestations in hypertensive patients: A clinical study. J Oral 
Maxillofac Pathol 2012;16:215-21.

36. Kjellström B, Rydén L, Klinge B, Norhammar A. Periodontal 
disease – Important to consider in cardiovascular disease 
prevention. Expert Rev Cardiovasc Ther 2016;14:987-9.

37. Mathews MJ, Mathews EH, Mathews GE. Oral health and coronary 
heart disease. BMC Oral Health 2016;16:1-10.

38. Ferguson RA. Living well with heart disease cardiovascular 
services, Fairview health services. Prog Cardiovasc Nurs 
2000;15:116.

39. Padilla C, Lobos O, Hubert E, González C, Matus S, Pereira M, 
et al. Periodontal pathogens in atheromatous plaques isolated from 
patients with chronic periodontitis. J Periodontal Res 2006;41:350-3.


