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Abstract

Dentist and oral health screening may be
the latest weapon in identifying persons at risk
of cardiovascular disease. Oral infections,
specifically periodontitis, may confer inde-
pendent risks for different systemic condi-
tions. The risk factors associated with cardio-
vascular diseases also suggest that the rela-
tionship between periodontal disease and dia-
betes works in both ways. The aim of this study
was to support and strengthen the association
and relationship between oral hygiene status
of individuals with cardiovascular diseases
and its associated risk factors. A simple ran-
dom sampling was carried out in 200 inhabi-
tants of Western Utter Pradesh, India. An oral
health visit and examination was made for an
equal number of males and females of differ-
ent age groups with cardiovascular diseases.
Evaluation of the oral status was made by
means of an oral hygiene index, community
periodontal index of treatment needs and loss
of attachment. Evaluation of oral status in
patients with cardiovascular diseases and in
the control group has shown a statistically sig-
nificant low level of oral health in patients with
cardiovascular diseases as compared to con-
trol. Prevalence of systemic diseases in differ-
ent age groups significantly correlated with
the prevalence of severe periodontal diseases.
Treating gum disease may reduce the risk of
heart disease and improve health outcomes for
patients with periodontal disease and vascular
heart problems.

Introduction

A report by the Surgeon General in America
says that the mouth serves as a mirror of
health or disease, acting as a sentinel or early
warning system, and providing an accessible
model to analyze other tissues and organs with
certain pathologies.1 Commensal and patho-
genic bacteria co-exist and the mouth is,
therefore, protected from the natural physical
and chemical antibacterial host defenses in
these bacterial communities.2 The persistence
of microbial communities is the basis for the
growing evidence that oral bacteria contribute
to systemic diseases, for example, cardiovas-
cular disease (CVD). Oral infections may also
play a role in the pathogenesis of many sys-
temic diseases in ill or immunocompromised
individuals, but also in those in good health.3

Studies by Beck et al.,4 Mattila et al.5 and de
Stefano6 found that dental health was lower in
CVD patients than in controls. 

Epidemiological studies have shown that
oral infections, specifically periodontitis, may
confer independent risks for different systemic
conditions7 such as osteoporosis, diabetes mel-
litus, pulmonary infections, pre-term low-
weight births and cardiovascular diseases.8

Periodontal infections are able to cause indi-
rect damage by releasing inflammatory media-
tors and eliciting different host-related reac-
tions, such as monocyte hypersensitivity and
different autoimmune responses.9 Past
research found almost one in four have a per-
sonal history of periodontal disease and high-
er levels of an inflammatory marker which has
been present in inflamed, rupture-prone
plaque in heart arteries/valves.5

These findings suggest that the dentist and
oral health screening may be essential in order
to identify persons at risk of cardiovascular
disease.10 In addition to the above risk factors,
research has also shown an association
between periodontal disease and diabetes,
which in turn contributes to CVD. Periodontal
diseases can have an adverse effect on the car-
diovascular system by themselves through
mediators.9 Therefore, the purpose of this
study was to provide evidence to support and
strengthen the association and relationship
between oral hygiene status of individuals
with cardiovascular diseases and its associat-
ed risk factors.

Materials and Methods

A simple random sampling was made in 200
inhabitants of Western Uttar Pradesh, India.
An oral health visit and examination was made
for the following four age groups: 25-34, 35-44,
45-54 and 55-64 years old. The clinical study

included an equal number of males and
females with cardiovascular diseases
(ischemic disease, hypertension II, diabetes
mellitus with no smoking habit) and an equal
number of subjects without any systemic dis-
eases. After adjusting for age, social class,
hypertension, education and smoking, World
Health Organization (WHO) criteria were used
to evaluate oral status using the following
indices:
- level of oral hygiene by oral hygiene index -

simplified (OHI-S);
- community periodontal index and treatment

needs (CPITN); 
- loss of attachment (LA).11

The results obtained were subjected to sta-
tistical analysis using analysis of variance
(ANOVA). All the necessary computation for
the statistics was evaluated on SPSS (Version
14) software.

Results

The highest prevalence of cardiovascular
diseases along with associated risk factors was
in the 55-64 year old age group of patients with
CVD with diabetes (n=75, 49%), followed by
patients with only CVD (n=51, 33%), and the
lowest number of cardiovascular diseases
along with associated risk factors was found in
patients in the 45-54 year old age group with
CVD with hypertension (n=20, 14.49%)
(Figure 1).

The prevalence of only the risk factors,
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which are associated with CVD in different age
groups, was highest in the 55-64 year old age
group of patients with only diabetes (n=60,
42.85%) followed by patients with hyperten-
sion (n=54, 38.57%). The lowest prevalence
was found in patients with other systemic dis-
eases (n=10, 16.39%) and these patients did
not have any CVD (Table 1).

All patients in the survey had low and very
low levels of oral hygiene. The status of oral
hygiene as determined by the OHI-S index was
the lowest in patients with CVD along with
associated risk factors (3.45±0.8) as compared
to the patients who had only diabetes or hyper-
tension (2.2±0.4). However, the statistical cor-
relation between them did not reach signifi-
cance (Figure 2).

The incidence of periodontal diseases
showed an increase in the 55-64 year old age
group. The average number of sextants with
deep pockets in patients with CVD along with
associated risk factors was 0.3 compared to
0.13 in the control. A statistically significant
difference was found between the lowest
CPITN scores, reflecting the periodontal sta-
tus, found in patients with CVD along with
associated risk factors (0.3±1.2), the scores of
patients who had only diabetes or hyperten-
sion (0.2±0.6) (P<0.05). The intensity of peri-
odontal and systemic diseases showed an
increase in the adult group. The evaluation of
oral status in patients with CVD and the con-
trol group showed a statistically significant low
level of oral health in patients with CVD as
compared to control (Figure 3).

There was a statistically significant difference
in degrading status of the periodontal tissue
between the higher score of loss of attachment
of more than 4.5 mm in the patients with CVD
along with associated risk factors (1.70±1.37)
and the scores of the patients who had only dia-
betes or hypertension (1.4±1.2) (P<0.001). This
suggests that there was a significant correlation
between the prevalence of systemic diseases in
different age groups and the prevalence of
severe periodontal diseases (Table 1).

Discussion

All patients in the survey had low and very
low levels of oral hygiene in comparison to the
control group. The subjects with CVD with dia-
betes had the lowest score of CPITN and Loss
of Attachment as well as a very low score of
OHI-S. The intensity of periodontal and sys-
temic diseases has increased in individuals
belonging to the older age group. The impor-
tant systemic risk factor for CVD is diabetes.
Diabetes is commonly associated with the
periodontal diseases, with a constant increase
in the prevalence from 30% to 40%.12 Persi -
stent poor glycemic control has been associat-

ed with the incidence and progression of dia-
betes-related complications, including gingivi-
tis, periodontitis and alveolar bone loss.13

Several mechanisms have been proposed to
explain the increased susceptibility to peri-
odontal diseases, including alterations in host
response, sub gingival microflora, collagen
metabolism, vascularity, gingival crevicular
fluid and hereditary patterns.14 Multiple patho-
physiological mechanisms (compromised neu-
trophil function, decreased phagocytosis and
leukotaxis) have also been implicated in the
increased alveolar bone loss found in patients
with diabetes.15 Adults with diabetes who

received ultrasonic scaling and curettage in
combination with systemically administered
doxycycline therapy demonstrated significant
reductions in mean glycosylated hemoglobin
A1c at three months, reaching differences of
nearly 10% compared to pre-treatment val-
ues.15 There is evidence to suggest that peri-
odontitis-induced bacteremia will cause eleva-
tions in serum pro-inflammatory cytokines,
leading to hyperlipidemia, and ultimately caus-
ing an insulin-resistance syndrome, contribut-
ing to the destruction of pancreatic beta cells.16

Treating chronic periodontal infections is
essential for managing diabetes.15 The risk of
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Figure 1. Prevalence of cardiovascular disease (CVD) patients in different age group in
study population.

Figure 2. Dental evaluation in cardiovascular disease (CVD) patients along with associat-
ed risk factors. OHI-S, oral hygiene index simplified.
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development of CVD in diabetic patients
increases by 2-4 times due to an increase in
atherosclerosis in both the coronary arteries
and the peripheral arteries.17

In the present study, subjects with CVD and
hypertension had a low score of CPITN, Loss of
Attachment and OHI-S. The levels of periodon-
tal sub-gingival plaque are associated with
prevalence of hypertension, which predisposes
to severe CVD.16 Six of the longitudinal studies
suggested, that indicators of poor periodontal
health precede cardiovascular events. De
Stefano and colleagues analyzed data with 15-
year epidemiological follow up.5 They found
that in 9760 men and women, periodontal dis-
ease was a significant predictor of subsequent
coronary heart disease (CHD). Beck and col-
leagues found that high levels of alveolar bone
loss at baseline (a measure of periodontal dis-
ease) were a significant predictor of total CHD
incidence and stroke.4

Two studies have proposed that these asso-
ciations are independent of age, sex, race, edu-
cation, poverty index, marital status, blood
pressure, serum cholesterol levels, diabetes
status, body mass index and alcohol consump-
tion. A study by Joshipura et al.18 found that the
association between self-reported history of

periodontal disease and incidence of heart dis-
ease was no longer significant after adjusting
for other risk factors. Danesh et al.19 have
recently demonstrated a weak association
between heart disease and Helicobacter pylori. 

However, there is considerable evidence
from in vitro and animal models to support a
plausible set of mechanisms by which
Cornebacterium pneumoniae may contribute to
heart disease.19 Periodontal pathogens such as
Actinobacillus actinomycetemcomitans, B.
forsythus, Prevotella gingivalis and Prevotella
intermedia may be present in arteriosclerotic
plaques where they may play a role in the
development and progression of atherosclero-
sis.20 Monocyte-derived cytokines such as
tumor necrosis factor-alpha (TNF-α) and
interleukins (IL-1, IL-6 and IL-8) may be
released in response to a series of stimuli sec-
ondary to periodontal infection. One of these
potential stimuli, the endotoxin lipopolysac-
charide (LPS) may be present in subgingival
plaque associated with periodontal disease.
LPS and other bacterial components can acti-
vate an impressive cascade of inflammatory
cytokines that, in turn, can play a role in arte-
riosclerotic heart disease, either through a
direct action on the vessel wall or by inducing

the liver to produce acute phase proteins.21,22

Another potential linking mechanism
includes immune responses that result in pro-
duction of antibodies to periodontal bacteria,
including antibodies to bacterial heat-shock
proteins that cross-react with heat-shock pro-
teins of the heart. These auto-reactive antibod-
ies to heat-shock proteins are found in
patients with periodontal disease and may con-
tribute to atheroma formation.23,24 The clinical
signs of periodontal disease are a result of
infection with microorganisms interacting
with the host’s immune and inflammatory
response; it is likely that including measure-
ment of this interaction between infection and
host response would have been a more direct
measure of the exposure that we think of as
periodontal disease.20 Since the subjects in the
study by Joshipura et al.,18 responded to a yes
or no question about periodontal disease, it is
not possible to quantify its extent. 

In addition, it is likely that subjects’ self-
reports of periodontal disease lead to misclas-
sification.20 Inconsistent findings serve as a
warning that we should be conservative in
making conclusions about causality. Diffe -
rences in the way studies were conducted can
bias the findings, especially when associations
are moderate in degree. New studies are need-
ed to explain the inconsistent findings;20 most
use new fatal and non-fatal myocardial infarc-
tion and hospitalization for cardiovascular pro-
cedures, some studies also include evidence of
a silent or non-symptomatic myocardial infarc-
tion or a stroke. These different inclusion cri-
teria for the outcome being studied may
explain the differences in findings.20 The stud-
ies that focused on stroke appear to demon-
strate stronger relationships with periodontal
disease than studies that used CHD as an out-
come. 

The second basic problem involves the vari-
ety of measures that have been used to
describe the exposure (periodontal disease).
One study used the total dental index, which is
a combination of probing measures, furcation
involvement and dental caries infections.25

Three studies used Russell’s non-probing peri-
odontal index.5,26,27 It is still not clear if peri-
odontal disease actually causes heart disease.
It is also not clear if treating gum disease can
reduce the risks of heart disease and improve
health outcomes for patients with periodontal
disease and vascular heart problems. Results
have been mixed, but research is still ongo-
ing.28 Patients with poorly controlled anti-
hypertension will often bleed more after rou-
tine oral surgery. Patients who take hyperten-
sive drugs may be more sensitive to the small
amounts of epinephrine in dental anesthetics
and may also need a greater level of assistance
when being elevated in a dental chair from a
supine (lying on the back) position. In peri-
odontitis, bacteremia and/or endotoxemia may
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Figure 3. Evaluation of periodontal status in cardiovascular disease patients (CVD) along
with associated risk factors. CPITN, community periodontal index and treatment needs.

Table 1. Prevalence of risk factors associated with cardiovascular disease according to dif-
ferent age groups.

Age range Number Diabetes Hypertension Other systemic 
(years) (%) (%) diseases (%)

25-34 61 27 (44.26) 24 (39.34) 10 (16.39)
35-44 75 34 (45.33) 28 (37.33) 13 (17.33)
45-54 99 42 (42.42) 36 (36.36) 21 (21.21)
55-64 140 60 (42.85) 54 (38.57) 26 (18.57)
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trigger a systemic inflammatory response that,
in turn, may cause endothelial dysfunction and
thus increase blood pressure and accelerate
atherosclerosis. Endothelial dysfunction
through the periodontal infection-inflamma-
tion pathway might be the link between peri-
odontitis and hypertension. High consumption
of potassium, possibly reducing the risk of
hypertension, might decrease periodontitis
severity and partially explain the association
between periodontitis and hypertension.29

Conclusions

The oral hygiene status of individuals with
cardiovascular diseases and associated risk
factors was lower when compared to the con-
trol group. The strengths of the study included
avoidance of examiner bias as the oral exami-
nation was performed by a single examiner
who was blinded to other health examination
data. In addition, to provide an adequate
assessment of the severity of periodontitis,
CPITN was used as recommended by the WHO.
Further research on a larger sample size would
be required to provide evidence to strengthen
the association. 
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