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Abstract

Background: Coronary artery disease is recognized as one of the three major causes of mortality around the world. The 
role of inflammation in producing coronary artery disease has been established in previous studies. Since periodontal dis-
ease, which is highly prevalent, is considered as a cause of inflammation, its influence on producing coronary artery disease 
was investigated in the present study considering its four main indices. 

Methods: In this case-control study, 60 patients with angiographically proven coronary artery disease were selected as 
case group  After matching for some baseline characteristics including educational level, age, sex, and some established 
risk factors for coronary artery disease, 60 healthy individuals were selected as control group from a population in whom 
coronary artery disease had been angiographically ruled out. Then, the existence of periodontal diseases was compared with 
statistical methods in these two groups, considering four different dental indices.

Results: The mean plaque index (PI) was 57.82±2.92% in cases vs. 35.73±2.53% in controls (p<0.05). Mean bleed-
ing on probing (BOP) was 36.3±3.38% in cases versus 18.6±2.6% in controls, while mean Attachment Loss>4mm was 
35.14±3.89% and 15.48±2.79% in cases and controls, respectively (P<0.05). The mean loss of teeth (LOT) was not signifi-
cantly different in cases and controls (5.08±0.52 versus 5.38±0.53, P>0.05). Therefore, except for the number of lost teeth, 
there was a statistically significant difference between these two groups. For an evaluation of independent variables, multiple 
logistic regression analysis was used. Odds ratio was 1.02 for attachment loss and 2.2 for BOP. 

Conclusion: Periodontal diseases may be counted as a risk factor for coronary artery disease and it is essential to study 
the effects of control and management of these diseases as primary and secondary prevention for coronary artery disease in 
future studies. 
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Introduction 

Periodontal diseases are one of the most common chronic 
diseases with an infectious origin, which cause inflammatory 
destruction of periodontal tissues. This condition is caused 
after contact of periodontium with dental plaques, which 
contain more than 400 bacterial species. Destruction of 
periodontium is caused by the release of toxic agents and 

enzymes from specific species of plaques and host response 
to bacteria and their products.1 Because of the wide spectrum 
of microbial plaques associated with, and chronicity 
of periodontal diseases, presence of local and systemic 
immune responses, and the development of inflammation, 
this condition may also affect the course of some systemic 
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diseases.2 For example, inflammation has an established role in 
the development and exacerbation of coronary artery disease, 
which is one of the most important causes of mortality in 
most communities. Interestingly, the classic risk factors such 
as hypertension and cigarette smoking count for only two-
thirds of cardiovascular events. Therefore, other factors may 
also contribute to the pathogenesis of this disease. According 
to some studies, the prevalence of mortal cardiovascular 
events is 1.5 to 2 times greater in patients with periodontal 
diseases.3,4 This issue has been discussed and reemphasized 
in newly-published studies, too. However, most of the data 
about this relationship has been regarded as inconclusive.5 
With regards to the lifestyle, oro-dental healthcare status and 
high prevalence of periodontal and cardiovascular diseases 
in Iran, we decided to evaluate the relationship between these 
two conditions in a case-control study. 

Methods 

Sampling 

This analytical, case-control study was conducted on 
patients with angiographically-proven coronary artery 
disease. Toothless patients, patients suffering from immune 
diseases and diabetes mellitus, and patients receiving 
chemotherapy or hormones were excluded from the study. 
The characteristics of 60 patients were obtained through 
interviews, completion of fixed questionnaires (including age, 
sex, educational level, positive family history and other risk 
factors for coronary artery disease) and physical examination 
(measurement of body weight and height, blood pressure and 
blood sugar). Thereafter, 60 healthy individuals were selected 
as the control group from a population in whom coronary 
artery disease had been ruled out according to angiography. 
They were matched with the control group, according to 
some baseline characteristics, as much as possible. Finally, 
these two groups were similar in age, sex, educational level, 
serum levels of cholesterol and triglyceride, hypertension, 
hyperlipidemia, positive family history, smoking, and body 
mass index (BMI). 

Oral Examination 

A dentist examined teeth in both case and control groups 
on hospital beds with mirror, Williams probe and cotton role.  

Periodontal tissues in 
61  145
641  16  teeth were examined in 

patients. Teeth were selected according to Ramford and oral 
hygiene index (OHI). The degree of attachment, plaque index 
(O’leary), BOP (bleeding on probing) and the number of lost 
teeth (without considering the third molar) were measured. 
Measurement of AL was done with regard to cementoenamel 
junction (CEJ) of teeth. Measurement of AL>4mm was done 

in 6 areas of each tooth (mesiobuccal, midbuccal, distobuccal, 
mesiolingual, midlingual, distolingual). In order to measure 
BOP, the probes were slightly intruded into the sulcus of gums 
in each tooth. The occurrence of bleeding after 30 seconds in 
O’leary chart was registered and calculated according to this 
formula:

BOP = Bleeding areas 
Total areas  × 100 

In order to calculate plaque index, patients were given 
plaque-enhancing pills. The colored areas were calculated in 
4 areas in O'leary chart according to this formula: 

PI = Colored areas 
Total tooth areas  × 100

T-test and chi-square and multiple logistic regression tests 
were used for data analysis. Data were analyzed with SPSS 
software. 

Results 

The characteristics of case and control groups are shown 
in tables (1 to 3). 

Table 1. Distribution of relative frequency of age in case and control groups 
as divided by sex 

                    Cases *                             Controls*
Age 

group
Male Female Male Female

30-50 Y 8 (13.3%) 8 (13.3%) 10 (16.7%) 7 (11.7%)

≥ 50 Y 32 (53.3%) 12 (20%) 30 (50%) 13 (21.7%)

Total 40 (66.7%) 20 (33.3%) 40 (66.7%) 20 (33.3%)

Data are presented as the number (%) of patients
*Non-significant P values

Table 2. Distribution of frequency of educational level in case and control 
groups 

Cases* Controls*

No education 7 (11.7%) 5 (8.3%)

Under diploma 22 (36.7%) 20 (33.3%)

Diploma 17 (28.3%) 21 (35%)

Associate degree 8 (13.3%) 6 (10%)

Bachelor and over 6 (10%) 8 (13.3%)

Data are presented as the number (%) of patients
*Non-significant P values
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Table 3. Frequency of family history of coronary artery disease, cigarette 
smoking, level of triglyceride, cholesterol and blood pressure in cases and 
controls

      Controls*            Cases*

Positive Family history        22 (36.7%)           17(28.3%)

Cigarette Smoking
<10 pack / year                           7 (11.7%)              5 (8.3%)
>10 pack / year                           8 (13.3%)             8 (13.3%)
      

Level of Triglyceride
TG<200                                       42 (70%)              48 (80%)
200<TG<400                              15 (25%)             11 (18.3%)
TG>400                                    3 (5%)                 1 (1.6%)

Level of Cholesterol
chol <200                               20 (33.3%)             27 (45%)
200<chol<240                           23 (38.3%)           22 (36.7%)
chol ≥240                                  17 (28.3%)          11 (18.3%)                           

Blood pressure
Normal                                        48 (80%)              45 (75%) 
High                                            12 (20%)              15 (25%)

 TG, triglyceride; chol, cholesterol
 Data are presented as the number (%) of patients 
*Non-significant p values 

T-test showed no significant difference in age, gender, 
level of cholesterol and triglyceride and BMI between these 
2 groups (P>0.05). U. Mann-Whitney and X2 were used for 
comparison of educational level, hypertension and family 
history, which showed no significant difference between 
cases and controls (P>0.05). 

The results of orodental examination in patients and 
controls according to 4 indices, including the number of lost 
teeth, BOP, PI and percentage of AL ≥ 4mm are as follows: 

1. The mean number of lost teeth was 5.08±0.52 in cases 
and 5.38±0.53 in controls, which did not show a significant 
difference. (P>0.05) 

2. There was a significant difference in BOP between cases 
(36.3±3.38%) and controls (18.6±2.63%). (P<0.05) 

3. There was a significant difference in PI between cases 
and controls (57.82±2.92% vs. 35.73±2.53%). (P<0.05) 

4. The mean attachment loss ≥ 4mm was 35.14±3.89% and 
15.48±2.79% in cases and controls, respectively. (P<0.05) 

For an evaluation of independent variables, multiple 
logistic regression analysis was used. Odds ratio was 1.02 
for attachment loss and 2.2 for BOP (table 4). 

Table 4. Indices of oro-dental health in cases and controls*

Cases Controls P value 
Odds 
Ratio

LOT (n) 5.08 ± 0.52 5.38 ± 0.53 > 0.05 

BOP (%) 36.03 ± 3.38 18.6 ± 2.63 < 0.05 2.2 

PI (%) 57.82 ± 2.19 35.73 ± 0.53  < 0.05 

AL>4 (%) 35.14 ± 3.89 15.48 ± 2.79 < 0.05 1.02 

LOT, Loss of Teeth; BOP, Bleeding On Probing; PI, Plaque Index; AL, 
Attachment Loss 
* Results are expressed as mean ± standard deviation   

Discussion 

This study was aimed to evaluate the association between 
periodontal diseases and coronary artery disease. Our findings 
show that mean plaque index in the case group was twice as 
much as in the control group, which indicated bad health care in 
patients. The index of gum bleeding and records of the number 
of AL ≥ 4mm was used for the evaluation of periodontal status 
and gum inflammation. In some studies, this finding has been 
used as an index for increased chance of coronary artery 
disease. In 1999, Arbes divided the percentages of the areas 
with AL ≥ 3mm as to 0 to 33%, 33% to 67% and over 67%, 
with increased risk of coronary artery disease as 1.4, 2.3, and 
3.8, respectively.6 Elter et al showed that individuals with both 
high rates of attachment loss and tooth loss had elevated odds 
for prevalent coronary artery disease compared to individuals 
with low attachment loss and low tooth loss.7 In a study that 
was done in 2000 in Shahid Beheshti University of Medical 
Sciences, dentistry school, the association between ischemia 
and gum inflammation was evaluated. The odds ratio for this 
disease was 11.7, which was much higher than similar studies 
done outside Iran. In our study, too, the mean percentage of AL 
≥ 4mm in cases was 2.5 times as much greater as in controls. 

The other index for gum inflammation was the mean amount 
of BOP which was twice as much in patients. This correlated 
with Gulnur's studies in 2000.2 This was regarded as another 
reason for the prevalence of coronary artery disease in patients 
who do not have a good oro-dental health care. In a newly-
published work, Briggs et al showed that higher proportion of 
sites examined in cases had plaque and bleeding on probing 
compared to controls.8

The mean number of lost teeth did not show a significant 
difference between cases and controls, which was consistent 
with Destefano’s study in 1993.9 Another research done by 
Karimi in Iran also showed the same results, which showed 
a significant difference with Moghaddasi’s study. Similar 
to Moghaddasi et al, Briggs et al showed that cases with 
coronary artery disease had an average of three teeth less 
than the controls.8 

Periodontal Disease as a Risk Factor…
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Conclusions 

Since 3 main indices out of 4 indices for periodontal 
diseases correlated with increased risk of ischemia in our 
research and most other studies, periodontal disease may be 
regarded as an independent risk factor for coronary artery 
disease. Hence, programs for public education and increase 
of health facilities must be considered for control of these 
diseases. The effect of this management on prevention 
of coronary artery diseases should be evaluated in future 
studies. 
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