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INTRODUCTION 
Periodontitis is inammation of the periodontium that is accompanied 
by apical migration of junctional epithelium, leading to destruction of 
connective tissue attachment and alveolar bone loss. Chronic 
periodontitis is most common form of destructive periodontal 
disease.[1,2]   Recently periodontal disease has been in focus because 
of its potential relationship with cardiovascular diseases, as a chronic 
inammatory condition linked with systemic markers of inammation 
and endothelial dysfunction.[3] It is evident that localized disease such 
as periodontal disease may indeed inuence a number of systemic 
diseases.[4] Previous reports have also suggested associations 
between chronic periodontal disease and systemic conditions. [5,6] 
Current epidemiological evidence also supports potential association 
of chronic inammatory process with increase in blood pressure and 
hypertension prevalence.[7-11] In contrast, some clinical studies did 
not report any association between periodontal disease and 
hypertension.[12] Furthermore, a study by Lagervall, did not found 
any association between chronic periodontal disease and systemic 
diseases.[13] 

Till date, only a few studies have reported on the association between 
chronic periodontitis and hypertension, producing inconsistent results. 
The present study was conducted to evaluate the prevalence of 
hypertension in chronic periodontitis patients and compare the 
periodontal status of hypertensive, non hypertensive and 
prehypertensive chronic periodontitis subjects. An attempt was also 
made to nd out association between these two conditions, if any.

MATERIALS AND METHODS
Study Population
Subjects were residents of Lahore City, Punjab, Pakistan. Out of 320 
screened subjects, 120 refused to participate in the study. Twenty 
subjects were excluded from the study because they did not fulll the 
inclusion criteria. Both males and females with in age group of 30-70 
years suffering from chronic periodontitis were included. Individuals 

with habits of alcoholism, smoking or tobacco consumption in any 
form, systemic complications, aggressive periodontitis, on antibiotic 
and/or anticoagulant therapy were excluded. A written informed 
consent was obtained from all individuals prior to the study.

Clinical Parameter Recording
Periodontal examiners received training and calibration in periodontal 
parameter assessment and blood pressure (BP) measurements. A single 
operator recorded the following periodontal parameters:
1. Probing pocket depth (PPD): It was measured as a distance from 

gingival margin to base of the periodontal pocket using UNC-15 
periodontal probe.

2. Clinical attachment level (CAL): It was measured as a distance 
from the cementoenamel junction of the tooth to base of the 
periodontal pocket using UNC-15 periodontal probe.

3.  Bleeding on probing[14] (BOP), Plaque index [15] (PI), Gingival 
index [15] (GI) of all the subjects were also recorded.

BP Measurement:Participants arm length and circumference were 
rst measured to determine the accurate cuff size. Subjects were made 
to rest for 5-10 minutes. Systolic blood pressure (SBP) and Diastolic 
blood pressure (DBP) were taken three times within 1-2 minute 
intervals, in sitting position, on the right arm of the participant, using 
bell stethoscope and a mercury sphygmomanometer. Average of three 
readings was recorded.

Study Protocol
On the basis of BP measurements[16]the subjects were categorized in 
the following
1. Group 1(HT Group): Hypertensive group (SBP > 140 mm of Hg, 

DBP > 90 mm of Hg)
2. Group 2( PHT Group): Prehypertensive (SBP 120-139 mm of Hg, 

DBP 80-89 mm of Hg)
3. Group 3 (NBP Group): Normal blood pressure (SBP <120 mm of 

Hg, DBP <80 mm of Hg)
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ABSTRACT
Background: Periodontal disease has been in focus because of its potential relationship with cardiovascular diseases, as a chronic inammatory 
condition linked with systemic markers of inammation and endothelial dysfunction. 
Aim: To evaluate the prevalence of  hypertension  in chronic periodontitis patients and compare the periodontal status of hypertensive, non-
hypertensive and pre-hypertensive subjects. An attempt was also made to nd out association between chronic periodontitis and hypertension.
Study Design: A total of 180 subjects suffering from chronic periodontitis were selected and categorized in to three groups on the basis of blood 
pressure measurements. 
Methods And Material: Periodontal status of all groups were evaluated and compared to nd out association between chronic periodontitis and 
hypertension, if any.
Statistical Analysis: One way Annova test was performed to nd signicant difference of clinical parameters among different groups. Karl 
Pearson's correlation was used to nd association between chronic periodontitis and hypertension.
Results:Intergroup comparisons of periodontal parameter of three groups yielded statistically non signicant results. However, comparison of 
bleeding on probing score of HT group, PHT group and NBP group yielded statistically signicant results (P<0.001). A positive correlation was 
found between systolic blood pressure, probing pocket depth and clinical attachment level. Bleeding on probing was found to be positively 
correlated with both systolic and diastolic blood pressure.
Conclusion: It can be concluded that chronic periodontitis and hypertension  are associated with each other, but future research with larger sample 
sizes, longitudinal follow ups and confounding analysis in different population groups is warranted to further explore the links between these two 
diseases.
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Clinical parameters of all the groups were recorded and periodontal 
status of groups was evaluated and compared, and an attempt was 
made to nd an association between hypertension (HT) and chronic 
periodontitis.

Statistical Analysis
Data were analyzed using SPSS version 16.0 (SPSS, Chicago, IL, 
USA), Descriptive statistics were obtained. One way Annova test was 
performed to nd signicant difference of clinical parameters among 
different groups. Karl Pearson's correlation was used to nd out  
association between chronic periodontitis and HT.

RESULTS
A total of 180 subjects suffering from chronic periodontitis were 
enrolled in the study. For comparison of periodontal status and to nd 
association between chronic periodontitis and HT, subjects were 
categorized into three groups depending upon their BP measurements.

Out of 180 chronic periodontitis subjects, 39.44% were found to be 
hypertensive, 40.55% were in prehypertensive stage and 20% subjects 
had normal blood pressure. Measurements of periodontal parameters 
of the groups are summarized in Table1. Intergroup comparisons of 
CAL, PPD, PI, GI of three groups yielded statistically non signicant 
results (Table 2). 

However, comparison of BOP score of HT group with PHT group and 
NBP group yielded statistically highly signicant results ( <0.001). P
However, comparison of BOP score of HT group, PHT group and NBP 
group revealed statistically highly signicant results ( <0.001). But P
when BOP score of NBP group was compared with PHT group, it 
yielded statistically non-signicant results ( =0.76). It was observed P
that in HT group 33.80% subjects had severe periodontal disease as 
compared to 24.66% in PHT group and 19% in NBP group.  A positive 
correlation was found between SBP, PPD and CAL (Table 3). 
However, DBP was not associated with PPD and CAL (Table 4). BOP 
was found to be positively correlated with both SBP and DBP (Table 
5).

DISCUSSION 
Periodontal disease can adversely affect the systemic health with 
manifestations such as coronary heart disease, stroke, diabetes, low 
birth weight, preterm labor, respiratory disease, erectile dysfunction 
etc.[6,17] Systemic diseases and disorders have also been implicated 
as risk indicators or factors in periodontal disease.[18]  

In the present study, an attempt was made to evaluate prevalence of HT 
and PHT in chronic periodontitis patients and nd an association 
between HT and chronic periodontitis. 180 subjects suffering from 
chronic periodontitis were enrolled in the study and they were 
categorized in to 3 groups i.e HT, PHT and NBP group based on their 
BP measurements.[16] Periodontal disease was dened as a 
CAL≥3mm in atleast two sites and a pocket depth≥4mm.[1]

Results revealed that 39% of chronic periodontitis subjects had 
hypertension. 40% subjects were in prehypertensive stage and 20% 
subjects had normal BP. A previous study had also reported prevalence 
rate of 35.1%, 32.3% and 52.8% of hypertension in mild, moderate and 
severe periodontitis group respectively.[19]  The results of our study 
are in accordance to this study. In 2013, Zainuddin et al. reported 
10.8% prevalence of HT among chronic periodontitis subjects.  [20]

Prevalence rates of 12.2%, 22%, and 16% of HT in chronic 
periodontitis subjects had been reported in previous clinical 
studies.[12,21,22] Prevalence of HT in chronic periodontitis  subjects 
varies among different populations. This may be attributed to different 
lifestyles among these populations. In addition, genetic factors might 
also play a vital role in causing HT in chronic periodontits subjects. 
Several confounding factors such as smoking, stress, increased age 
and socioeconomic factors, might contribute to the same.[23] To 
overcome these confounding factors subjects who were non smokers, 
non alcoholics, similar socioeconomic status and age groups were 
included in the study.  However, it is still not possible to eliminate all 
the confounding factors. 

In the present study, 40% of enrolled chronic peridontitis subjects were 
found to be in prehypertensive stage. To best of our knowledge this is 
the rst study to nd out the prevalence of prehypertensive stage in 
chronic periodontits subjects. 20% subjects had normal BP. It was 
found that percentage of subjects suffering from severe chronic 

periodontitis was higher in HT group as compared to PHT and NBP 
group.  Among HT group, 33.80% subjects had severe chronic 
periodontitis as compared to 24.66% in PHT group and 19% in NBP 
group.

A positive correlation between SBP, PPD and CAL was reported. It 
was observed that with increase in SBP, PPD and CAL values were 
increased continuously. This indicated an association between  HT and 
chronic periodontitis. This nding is in accordance to previous 
studies[24,25], Volzke H et al.[26] and Tsakos G et al.[27] in their 
reports also reported the association between chronic periodontitis and 
hypertension. However, in our study DBP was not associated with PPD 
and CAL values. This nding supports the previous reports of 
Desvarieux et al,[28] Papapanagiotou et al.[29]. However, it is in 
contrast to the ndings of Engstrom et al, [30]who reported a positive 
correlation between DBP and chronic periodontitis. A striking 
outcome of association between BOP with SBP and DBP was also 
revealed. BOP is hallmark of gingival disease. This suggested a strong 
association between gingivitis and HT. A well-known contribution of 
chronic periodontitis in systemic inammation also supports the 
association between these two diseases.[6] Various possible linking 
pathways for the association between HT and chronic periodontitis 
may include inammatory pathway, oral infection route, oxidative 
stress pathway and endothelial dysfunction.[26]

This study had few limitations. In our opinion, for subgroup analyses, 
the statistical power was not enough because of the relatively small 
sample size. Although a mean of three blood pressure readings was 
recorded but all of them were recorded on one occasion only, thus day 
to day variat ions of  BP may have resul ted in  random 
misclassications. The results of the study may not be generalized 
because it has been conducted only on one population group. Despite 
of these limitations, the study demonstrated a positive association 
between HT and chronic periodontitis, which may have a major public 
health impact.

CONCLUSION 
From the results of our study, it can be concluded that  chronic 
periodontitis and hypertension are associated with each other, but 
future research with larger sample sizes, longitudinal follow ups and 
confounding analysis in different population groups is warranted to 
further explore the links between these two diseases.

TABLES :-

Table 1: Summary Of Clinical Parameter Measurements

mm : millimeters

Table 2: Intergroup comparison of periodontal parameters among 
groups
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Group Clinical parameters N Mean Std. Deviation

HT GROUP PI 71 1.92 0.45

GI 71 1.75 0.51

BOP 71 93.42 10.72

CAL(in mm) 71 4.0 1.43

PPD(in mm) 71 4.72 1.49

NBP GROUP PI 36 2.16 0.52

GI 36 1.89 0.68

BOP 36 65.28 32.18

CAL(in mm) 36 3.62 1.29

PPD(in mm) 36 4.37 1.43

PHT GROUP PI 73 1.85 0.56

GI 73 1.69 0.52

BOP 73 76.25 28.04

CAL(in mm) 73 3.78 1.50

PPD(in mm) 73 4.79 2.00

Clinical 
Parameters

Group Compared 
Group

Mean 
Difference 

Std. 
Error

P value

PI HT 
GROUP

NBP GROUP 0.24 0.10 0.065

PHT GROUP 0.06 0.08 1

NBP 
GROUP

HT GROUP 0.24 0.10 0.065

PHT GROUP 0.30(*) 0.10 0.011*

PHT 
GROUP

HT GROUP 0.064 0.08 1

NBP GROUP 0.30(*) 0.10 0.011
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Table 3: Correlation of SBP with CAL and PPD

*Statistically Signicant 
** Statistically Highly Signicant 

Table 4: Correlation of DBP with CAL and PPD

Table 5: Correlation of BOP with SBP and DBP

** Statistically highly signicant
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SBP

CAL PPD

Pearson correlation -0.160* -0.200**

Sig. (2-tailed) 0.320 0.007

N 180 180

GI HT 
GROUP

NBP GROUP 0.13 0.11 0.735

PHT GROUP 0.06 0.09 1

NBP 
GROUP

HT GROUP 0.13 0.11 0.735

PHT GROUP 0.20 0.11 0.237

PHT 
GROUP

HT GROUP 0.06 0.09 1

NBP GROUP 0.20 0.11 0.237

BOP HT 
GROUP

NBP GROUP 28.13(*) 4.88 <.001**

PHT GROUP 17.17(*) 3.98 <.001**

NBP 
GROUP

HT GROUP 28.13(*) 4.88 <.001**

PHT GROUP 10.96 4.86 0.076

PHT 
GROUP

HT GROUP 17.17(*) 3.98 <.001**

NBP GROUP 10.96 4.86 0.076

CAL
(In mm)

HT 
GROUP

NBP GROUP 0.37 0.29 0.613

PHT GROUP 0.21 0.23 1

NBP 
GROUP

HT GROUP 0.37 0.29 0.613

PHT GROUP 0.15 0.29 1

PHT 
GROUP

HT GROUP 0.21 0.23 1

NBP GROUP 0.15 0.29 1

PPD
(In mm)

HT 
GROUP

NBP GROUP 0.35 0.34 0.919

PHT GROUP 0.06 0.28 1

NBP 
GROUP

HT GROUP 0.35 0.34 0.919

PHT GROUP 0.42 0.34 0.685

PHT 
GROUP

HT GROUP 0.06 0.28 1

NBP GROUP 0.42 0.34 0.685

*Statistically Signicant
** Statistically highly Signicant
     mm: millimeters 

DBP

CAL PPD

Pearson correlation 0.060 0.063

Sig. (2-tailed) 0.426 0.401

N 180 180

BOP

SBP DBP

Pearson Correlation .249(**) .328(**)

Sig. (2-tailed) .001 .000

N 180 180


