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Abstract 

Background: Coronary artery disease is one of the leading causes of death worldwide. Chronic periodontal disease 
is the most common oral disease. Bacteremia associated with periodontal disease has an impact on vascular 
components and connective tissues, which in turn may play role in coronary artery disease. Aim: The aim of the 
study was to assess correlation between severity of coronary artery disease and periodontal disease. Material 
and methods: Severity of coronary artery disease was assessed by calculating Gensini scores from the coronary 
angiograms while periodontal status was assessed clinically by using community periodontal index (CPI) and loss 
of attachment index (LOA) as per WHO methodology 1997 among 700 participants. Results: The average Gensini 
score was reported as 30.54 ± 22.84. A significant correlation (P<0.05) was found between Gensini score and CPI 
score 0, 2, 3 and 4. Conclusion: Weak correlation was found between severity of coronary artery disease and 
periodontitis. 
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Introduction 
Coronary artery disease (CAD) remain as one of the 
leading cause of death around the globe, despite of 
developing preventive and therapeutic advances. 
Chronic infectious and inflammatory diseases have 
been found as risk factor for coronary artery disease 
Hypertension, hyperlipidemia, diabetes mellitus, 
positive family history, habit of smoking are the 

major risk factors for CAD, which leads to premature 
death among adults. Atherosclerosis is the most 
common cause of CAD which results in acute 
myocardial infarction due to the plaque disruption 
with superimposed thrombus. (1) 
All stages of CAD starting from plaque formation, 
plaque progress and ultimately plaque rupture have 
inflammatory processes underneath. Clinical picture 

mailto:drabhi712@gmail.com
https://doi.org/10.47203/IJCH.2020.v32i04.021
http://creativecommons.org/licenses/by/4.0/


INDIAN JOURNAL OF COMMUNITY HEALTH / VOL 32 / ISSUE NO 04 / OCT – DEC 2020                                            [Coronary Artery Disease…] | Panwar VR et al 

732 

of coronary artery disease, atherosclerosis includes 
angina, chest pain, myocardial infarction and 
ultimately death, are the outcomes of these 
inflammatory processes (2).  
Periodontitis is sixth most common human disease 
worldwide. Periodontitis is usually associated with 
rise in biomarkers of chronic inflammation. Oral 
bacterial species related to periodontal disease can 
go into circulation and result in bacteremia. The 
endotoxins (Lipopolysaccharides) produced, can 
trigger the aggregation of plaque, resulting in 
formation of thrombi and atheroma plaque (3, 4). 
Prevalence of Non Communicable diseases (NCD) 
including periodontitis and cardiovascular disease is 
rising globally.  
Outcome and fatality of atherosclerosis primarily 
depend upon extent and severity of CAD. Some 
angiographic tools/scoring systems have been 
proposed to quantify severity and complexity of 
coronary artery disease. Various studies (5-10) 
revealed a strong relationship between periodontitis 
and CAD, however few studies (11-13) shows no 
clear association between periodontitis and CAD. 
Along with, severity of coronary artery disease has 
not been taken into consideration in these studies, 
as assessed by coronary angiogram. There is a 
scarcity of evidence whether severity of CAD is 
associated with periodontitis or not. 

Aims & Objectives 

To evaluate correlation between severity of coronary 
artery disease and periodontal disease. 

Material & Methods 

Data collection: A cross-sectional study was carried 
out among 700 confirmed cases of CAD on 
angiogram in the Cardiology department, of one of 
the tertiary care hospital in city of Jaipur, India over 
a period of two years 2015 to 2017. Research 
protocol was submitted to institutional review board 
and ethical clearance was obtained to conduct the 
study. Participation was voluntary, and consent was 
obtained from all patients. 
Both male and female patients were included in the 
study. Patients having co-morbidities like diabetes, 
liver disease and renal failure were excluded from 
the study. Those patients who underwent 
periodontal treatment within six months, current 
smokers, alcoholics were also excluded from the 
study. 
Coronary artery disease severity assessment: 
Severity of CAD was assessed by calculating Gensini 

scores from the coronary angiograms. Gensini 
scoring system is commonly used in cardiology for 
quantifying severity and complexity of 
atherosclerosis. Gensini scores were calculated with 
help of experienced cardiologists. Gensini score 
calculation makes use of three different 
characteristics of each coronary artery lesion as 
degree of stenosis, a weighting factor that assign to 
importance of a lesion in segment, and collateral 
adjustment factor. Fourteen segments represent 
coronary arterial tree on angiogram. Severity of 
atherosclerosis is indicated by Gensini score, as high 
the score so the extent and severity of coronary 
stenosis will be. 
Periodontal assessment: The periodontal status was 
assessed using Community Periodontal Index (CPI) 
and Loss of Attachment (LOA) index, as per WHO 
methodology 1997 (14) (Table 1) Principal 
investigator recorded periodontal status and a 
trained recorder enumerated in designated 
proforma. 
Statistical analysis: Mean scores were compared by 
using one way ANOVA test. The proportions were 
compared by using chi square test. To determine 
correlation between the severity of CAD and 
periodontitis, Spearman correlation test was 
applied. The Gensini scores were dichotomized as 
score <60 no disease and >60 having disease. The 
multivariable dependence of Gensini score on 
categorical variables (age, gender and periodontal 
disease <4mm and >4 mm, hypertension) was 
analyzed using logistic regression with entre 
method. Adjusted odds ratio (OR) with a 95% 
confidence interval (CI) of risk of Gensini score were 
calculated. Statistical Package for Social Science 
(SPSS version 22, IBM cooperation). Level of 
significance was kept as P< 0.05. 

Results  

Out of 700 patients, 496 (70.8%) were males and 204 
(29.2%) females. The age ranges from 36-68 years 
having mean age of 58.9±7.30 years. Gensini score 
were found in the range from 2 to 120 among the 
participants having mean score of 30.54 ± 22.84. The 
mean sextant scores for CPI and LOA were compared 
age wise in (Table 2). 
No statistically significant difference (P>0.05) was 
found between mean scores of CPI and LOA age wise. 
(Table 3) shows correlation between Gensini score 
and CPI and LOA score (periodontal parameters). 
Spearman correlation coefficient shows week 
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correlation between Gensini score and CPI score 
ranging from -0.17 to 0.15. The correlation was 
highly statistically significant (P<0.001) between 
Gensini score and CPI score 0, 2, 3, and 4. Spearman 
correlation coefficient were too week between 
Gensini score and LOA score which was not 
significant statistically (P>0.05). 
Multiple logistic regression analysis, as presented in 
(Table 4) demonstrates risk factors related with 
severity of coronary artery disease (Gensini score). 
Males (OR=1.03), advanced age (OR=8.18) and 
periodontal diseases (CPI>3) (OR=1.50) were at 
greater risk for CAD. 

Discussion 

Globally cardiovascular diseases rank the top most 
disease resulting in premature death. Hence, 
becomes of utmost importance to understand its 
clinical and epidemiological perspective. Various 
studies have been conducted relating cardiovascular 
diseases and periodontal disease, but no concrete 
conclusions have been found. Some systematic 
reviews and meta-analysis of these relating diseases 
concluded a minor role of periodontal disease 
associated with coronary artery disease. In contrast, 
some studies have observed definite correlation 
between coronary artery diseases and periodontal 
disease (2, 4, 5, and 15).  
Our results are similar to the findings of the study 
conducted by Fadel HT et al (16), in which they found 
severe periodontal disease in patients with CAD. 
Similarly Geerts SO et al (17) observed that 
periodontal disease was more common among CAD 
patients as compared with controls. Various 
biological plausibility routes have been postulated to 
show the correlation between periodontal disease 
and CAD. Periodontal disease process involves a 
chronic condition with inflammatory process, which 
results into  increased levels of inflammatory 
markers like C reactive protein and serum interleukin 
(IL6)., Conversely, there is decrease in levels of 
inflammatory markers following  periodontal 
therapy has also been reported. (18-20).  
Some studies reported intermittent bacteremia 
consecutive with periodontal disease process, the 
other concept for the association with CAD. 
Bactermia play a role in inflammation process or can 
directly affect endothelial tissue surfaces (21). An 
association was observed between calcification of 
coronary artery and periodontal diseases in a part of 
ARIC study. (22) 

Enhanced activation of platelets in vivo in 
conjugation with periodontal disease might result in 
instable plaque and ultimately thrombus formation 
(23). Periodontal disease has also been suggested as 
a risk factor for stroke as well as carotid 
atherosclerosis. An association was found for 
increased risk of stroke among patients with 
periodontal disease. Likewise, link was observed 
between tooth loss due to periodontal disease and 
peripheral valvular disease.  Results of study 
conducted by Mattila KJ et al (24) support the role of 
periodontal disease in atheromatosis and are in 
accordance with the result of the present study. 
On the contrary, Bazile A et al (25) found no 
significant associations between probing depth and 
CAD. In accordance with our results, studies 
conducted by Mattila KJ et al (26), Persson RG et al 
(27), Pearson TA et al (28) have shown a correlation 
between CAD and periodontal disease.  
We found statistically significant correlation 
between Gensini scores and highest CPI scores. This 
was in accordance with study conducted by Yang et 
al (29), but the process for the same is unclear and 
there may a nexus of various factors affecting both 
the diseases. Parkar SM et al (30) found that patients 
with myocardial infarction can demonstrate severe 
periodontal disease. They also found association 
between myocardial infarction and chronic 
periodontal disease. (31) 
Limitations of this study include, the present study 
was cross-sectional study design, and so only 
correlation has been found and reported. This 
present study is not able to show causation or 
biological plausibility. Various confounding factors 
such as geographic location, socioeconomic status, 
dietary pattern and immune compromised 
conditions must be taken into account. If a clear 
relation and biological plausibility with direction of 
disease can be established, it could help health care 
workers to combat deadly cardiovascular diseases. 
Establishing relation between these two conditions 
will also enable oral health care professionals to 
treat periodontal disease patients comprehensively. 
By observing and assessing patient periodontal 
conditions, risk for coronary artery disease can be 
predicted and they can be taken care on appropriate 
time. 

Conclusion  

Within the limitations of the study, following 
conclusions were drawn from the results – There was 
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a correlation between periodontitis and severity of 
CAD but the correlation was weak. However, to 
support this result, longitudinal study needs to be 
conducted. Findings from these studies might help 
prediction of CAD; its severity based on periodontal 
examination and in turn would be helpful to reduce 
mortality of coronary atherosclerosis. 
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Tables 

TABLE 1 COMMUNITY PERIODONTAL INDEX (CPI) AND LOSS OF ATTACHMENT INDEX (LOA) 
Community Periodontal Index (CPI) 

Code 0 Healthy 

Code 1 Bleeding observed, directly or by using a mouth mirror, after probing 

Code 2 Calculus detected during probing, but all of the black band on the probe visible  

Code 3 Pocket 4-5 mm in depth (gingival margin situated on black band on the probe) 

Code 4 Pocket 6 mm or more (black band of the probe not visible) 

Code X Excluded sextant (less than two teeth present) 

Loss of Attachment Index (LOA) 

Code 0 LOA 0-3 mm (CEJ not visible and CPI score 0-3) If the CEJ is not visible and the CPI score is 4 or if the CEJ is 
visible 

Code 1 LOA 4-5 mm (CEJ within black band) 

Code 2 LOA 6-8 mm (CEJ between upper limit of black band and 8.5 mm ring) 

Code 3 LOA 9-11 mm (CEJ between 8.5 and 11.5 mm rings) 

Code 4 LOA 12 mm or more (CEJ beyond 11.5 mm ring) 

Code X Excluded sextant (less than two teeth present) 

 

TABLE 2 AGE WISE COMPARISON OF MEAN SEXTANT SCORES FOR COMMUNITY PERIODONTAL 
INDEX (CPI) AND LOSS OF ATTACHMENT INDEX (LOA) 

Age Groups 
(Years) 

CPI 0 CPI 1 CPI 2 CPI 3 CPI 4 

36-45 2.63±2.66 0.47±1.22 1.93±1.86 0.57±0.89 0.40±0.77 

46-55 2.35±2.54 0.81±1.76 1.54±1.97 0.77±1.35 0.53±1.16 

56-65 2.34±2.59 0.54±1.37 1.80±2.08 0.66±1.19 0.66±1.29 

>65 2.09±2.58 0.66±1.44 2.24±2.27 0.52±0.97 0.49±1.23 

P Value 0.67 0.31 0.06 0.37 0.40 

Age  Groups (Years) LOA 0 LOA 1 LOA 2 LOA 3 LOA 4 

36-45 5.13±1.50 0.67±1.24 0.10±0.31 0 0.07±0.37 

46-55 4.99±2.01 0.53±1.42 0.30±0.77 0.11±0.46 0.05±0.25 

56-65 4.76±2.14 0.68±1.53 0.34±1.01 0.07±0.38 0.02±0.17 

>65 4.59±2.20 0.58±1.35 0.48±1.20 0.14±0.55 0.04±0.23 
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P Value 0.38 0.77 0.22 0.21 0.37 

Data presented as Mean ± standard deviation. Mean value is compared by using one way ANOVA test. P>0.05 not 
significant 

 

TABLE 3 CORRELATION BETWEEN CPI, LOA AND GENSINI SCORE 
 
 
Gensini score 
 

CPI  CPI 0 CPI 1 CPI 2 CPI 3 CPI 4 

Correlation Coefficient -0.17** -0.02 0.15** 0.11** 0.11** 

p-value 0.002 0.54 0.002 0.002 0.002 

LOA LOA 0 LOA 1 LOA 2 LOA 3 LOA 4 

Correlation Coefficient -0.01 0.01 0.02 -0.02 -0.01 

p-value 0.86 0.80 0.49 0.46 0.79 

** Correlation is significant (2-tailed) 

 

TABLE 4 MULTIPLE LOGISTIC REGRESSION ANALYSIS FOR THE RISK FACTORS OF GENSINI SCORE 
Variables coefficient Standard error Odd ratio 95% CI P value 

Gender (Male) 0.03 0.17 1.03 0.74-1.45 0.84 

Age groups     <0.001** 

46-55 1.27 0.58 3.57 1.15-11.02 0.03* 

56-65 1.86 0.55 6.45 2.20-18.88 0.001* 

> 65 2.10 0.57 8.18 2.69-24.86 <0.001** 

Periodontal disease (CPI>3)  0.41 0.16 1.50 1.11-2.04 0.01* 

Constant  -2.11 0.55 0.12  <0.001** 

*P<0.05 significant; **P<0.001 highly significant 

 


