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ABSTRACT
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Background: The prevalence of oral diseases has been increasing alarmingly in
the state of Kerala. Screening for periodontal disease (PD) is crucial due to its
negative impact on oral and overall health. Since the occurrence and severity of
PD depend on its risk factors, a structured survey in randomly selected districts in
the state can be a valuable tool for policymakers to envisage strategies to enhance
oral health care and control shared systemic illnesses. Data on the prevalence
and risk factors of PD among the residents of the Thiruvananthapuram district
of Kerala is not currently available in the public domain. This data could also be
representative of the other 13 districts with more or less similar topographical,
cultural, and lifestyle characteristics. Aim: To study the prevalence of PD and its
risk factors among the residents of the Thiruvananthapuram district of Kerala
and to compare the urban-rural differences. Materials and Methods: In this
community-based cross-sectional study, a multistage cluster random sampling
method was used to select the participants. Among the 1285 participants, 560
were from urban areas, and 725 were from rural areas. A modification of the
Ramfjord PD index was used to assess periodontal health. The epidemiological
risk factors were evaluated using sociodemographic data, personal histories,
and physical and biochemical parameters. Multivariate logistic regression was
used to determine the relationship of PD with independent variables. Mediation
analysis was performed to examine the mediating effects of independent factors.
Results: The rural population (61.4%) had a higher frequency of PD than the
urban (35.5%) and an overall prevalence of 50%. Aging, poor oral hygiene, and
low educational level (EL) were significant risk factors for PD in urban and rural
settings, with hypertension only being significant in the latter. A higher odds ratio
(9.07-29.68) with a confidence interval of (5.45-48.94) for poor oral hygiene was
noted. Poor oral hygiene and tobacco use had mediating effects between low EL
and PD. Conclusions: In this study, the overall prevalence of PD was 50%, with
the rural population being more afflicted. Poor oral hygiene has been identified
as a modifiable risk factor for PD in urban and rural populations. Poor oral
hygiene and tobacco use have been demonstrated to be mediators of the strong
link between low EL and PD. Therefore, this study reiterates the need for better
oral health awareness and treatment facilities to minimize the impact of the
above risk factors on the periodontium. A shared risk relationship between PD
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and hypertension in the rural population emphasizes the need for an integrated
approach to public health by including oral health as part of noncommunicable
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disease prevention and intervention programes.
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INTRODUCTION

ral diseases are a group of noncommunicable

diseases (NCDs) affecting approximately 50% of
mankind and creating a considerable disease burden.
The majority of these patients reside in middle-income
countries such as India.l! Regardless of income level,
oral diseases, including periodontal disease (PD),
dental caries, malocclusion, dental fluorosis, and oral
cancer, are among the most prevalent diseases.['"?

PD is a chronic inflammatory condition affecting
the periodontal membrane of the teeth. One billion
individuals worldwide suffer from severe periodontitis,
according to the 2019 Global Burden of Disease
report.l' A policy statement adopted by the Federation
Dentaire Internationale (FDI) general assembly in 2018
approved “Global Periodontal Health” as one of the
policy statements and declared PD as a major global
disease burden because of its deleterious effects on oral
health, close link with general health, and the enormous
healthcare costs associated with it.®! PD is aggravated
by various risk factors such as low socioeconomic status
(SES), low educational level (EL), lack of physical
activity, old age, smoking, stress, alcoholism, obesity,
and poor oral hygiene.*® Screening for PD and its risk
factors is crucial for prevention, as understanding these
factors may help prevent occurrence and severity.[-¥

A few authors®!!! have documented the prevalence
and risk factors of PD in the Indian community. The
evidence from published studies suggests that PD
shares a common risk factor with diseases such as
chronic respiratory illness, cardiovascular disease,
cancer, diabetes mellitus, and unfavorable pregnancy
outcomes, among others,”'*!1 many of which are
modifiable.” By utilizing a common risk factor
approach, it is possible to manage both PD and NCDs
effectively.>!>15 Therefore, adopting an integrated
approach to public health is essential by including oral
health as part of NCD prevention and intervention
programs. This is true for a state like Kerala, where
the prevalence of oral diseases and NCDs has been
increasing alarmingly.>'¥ Under these circumstances,
updating existing data can be a valuable tool for
policymakers to envisage strategies to enhance oral
health care in the country. Since the occurrence and
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severity of PD depend on its risk factors, a structured
survey in randomly selected districts in the state
could be helpful in understanding its epidemiology.
Currently, there is no publicly available data on the
various risk factors of PD among the residents of the
Thiruvananthapuram district of Kerala. This data
could also be representative of the other 13 districts
with more or less similar topographical, cultural, and
lifestyle characteristics. So, the current study aimed to
assess the environmental risk factors for PD that may
be modifiable and endeavored to compare the urban—
rural differences. The confounding and mediating roles
of various risk factors and their interactions were also
explored.

MATERIALS AND METHODS

SETTING AND DESIGN

This study was done as a part of a cross-sectional,
community-based research conducted by the
Cardiological Society of India, Kerala Chapter;
Coronary Artery Disease and Its Risk Factors
Prevalence Study (CSI Kerala CRP Study). In the
parent study, subjects in the 20-79 age range were
chosen using a multistage cluster sampling technique
from urban and rural regions in Kerala’s southern,
central, and northern districts. In the southern region,
Thiruvananthapuram district was randomly selected.
The KISH technique (WHO STEPS Manual)l'” was
used to choose one subject from each household
between the ages of 20 and 59, and all individuals aged
60-79 were admitted. Edentulous patients, as well as
individuals who were apprehensive about taking part
in the study, were excluded. The CSI Kerala CRP
study’s design, sample, and methodologies have all
been described earlier.'!”) The present study has been
reported based on STROBE guidelines.?”

ORAL EXAMINATION

The methods of the oral examination and scoring
criteria were discussed in detail in an article published
previously.?!! Using standardized techniques, the
periodontal health condition of participants from the
Thiruvananthapuram district of Kerala’s rural and
urban areas was assessed. The periodontal health
of the teeth and oral hygiene were evaluated using a
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modification of the Ramfjord PD index. A qualified
dental surgeon, aided by a resident, conducted a clinical
examination of the oral cavity, including the hard and
soft tissues, using a mouth mirror and periodontal
probe under sufficient lighting. The six index teeth that
were evaluated include the maxillary right first molar,
left central incisor, left first premolar, mandibular
left first molar, right central incisor, and right first
premolar. The mesial, distal, buccal, and lingual aspects
of each indexed tooth were examined, and the highest
possible score was noted.?!! The periodontal condition
of the teeth was assessed using a standard periodontal
probe graded in millimeters, which gauged the clinical
attachment loss by measuring between the tooth’s
cementoenamel junction and the bottom of the gingival
sulcus. The gingival and periodontal components of the
PD index were assessed. Diagnoses of PD were made
in patients with established periodontitis that showed a
periodontal attachment loss ranging from >3 to >6 mm.
PD index scores of 4, 5, and 6 were assigned based on
the grading of periodontal attachment loss between >3
and >6mm.2Y Oral hygiene status was assessed based
on a modification of the calculus component of the
Ramfjords PD index. The calculus score was graded as
1, 2, and 3 based on the amount of supragingival and
subgingival calculus on the buccal and lingual surfaces
of the six indexed teeth.

ASSESSMENT OF EPIDEMIOLOGICAL RISK FACTORS

The methodologies and descriptions of the
epidemiological risk variables were presented in detail
in an earlier published work.!'® In the CSI Kerala CRP
Study, the urban and rural populations in the southern
region were selected from the Thiruvananthapuram
district. One ward randomly selected from the
100 wards in the Thiruvananthapuram municipal
corporation constituted the urban area. However,
randomization was not done in the selection of rural
areas due to logistic reasons. One adjoining panchayat
of the Thiruvananthapuram city along the coastal
line was randomly selected, and the hilly areas were
avoided. The participants who were recruited for the
CSI Kerala CRP Study in Thiruvananthapuram district
also undertook an oral examination and periodontal
health assessment. A final sample size difference was
noted between the parent study participants (N = 1643)
and periodontal health study participants (n = 1285).
This is because 358 participants were excluded for
edentulousness or declining the intraoral examination.
Age (below < or above > 45 years), sex, SES (below
the poverty line [BPL]/above poverty line [APL]), EL
(< or >10 years of education), tobacco use, sedentary
lifestyle, body mass index (BMI) (<25kg/m? and

>25kg/m?), diabetes mellitus, hypertension, and
dyslipidemia were the risk variables studied.
Demographic details, personal histories, and physical
and biochemical profiles were collected using standard
protocols. BMI was computed as weight in kilograms/
(height in meters squared); weight was measured using
a portable electronic weighing scale in kilograms to the
closest 0.5kg, and height was determined using a wall-
mounted stadiometer to the next centimeter.'s! BMI
was measured as a continuous variable and divided into
two categories: BMI < 25kg/m? and BMI > 25kg/m?.
According to the consensus statement, a BMI of 18.0—
22.9kg/m? was regarded as normal, 23.0-24.9 kg/m? to
be overweight, and >25kg/m? to be obese.?? In a seated
posture, with the left arm lying on a table at heart level,
blood pressure was measured using an electronic device.
Blood pressure above 140/90 mmHg and/or existing
antihypertensive medication usage were suggestive of
hypertension.'® Fasting glucose levels 2126 mg/dL and/
or ongoing antiglycemic drug usage were indicative of
diabetes mellitus. Dyslipidemia was characterized as
having any of the following: serum total cholesterol
>200mg/dL, serum low-density lipoprotein cholesterol
>130mg/dL, serum high-density lipoprotein cholesterol
<40mg/dL in men and <50mg/dL in women, and
serum triglycerides =150 mg/dL.['™

STATISTICAL ANALYSIS

Data were analyzed using IBM SPSS Statistics for
Windows, Version 11.0, analytic software (Armonk,
NY, USA: IBM Corporation). Categorical data
are presented as numbers and percentages. Binary
logistic regression was performed to ascertain the link
between the dependent variable and other independent
factors. The odds ratio (OR) with a 95% confidence
interval (CI) was calculated to assess the influence of
independent factors on the dependent variable. To
identify the differences among the groups, univariate
and multivariate logistic regressions were performed.
A P-value of <0.05 was considered significant.
A mediation analysis was carried out to look into
the mediating effects of independent factors on the
predictor and outcome variables using the whole
set of data. The R package (R Studio version 4.1.1.)
mediation was used to conduct a causal mediation
analysis. The confounding and mediating effects of
independent variables have been determined through
logistic regression models and mediation analysis.

RESsuLTS

BASELINE CHARACTERISTICS OF THE STUDY POPULATION

The study had a total of 1643 participants. Periodontal
status was evaluated in 1285 participants who met the
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selection criteria. Out of all the participants, 560 were
from urban areas, and 725 were from rural areas. In
the urban region, there were 292 males and 268 women,
while in the rural region, there were 227 men and 498
women. Missing data for diabetes (urban—9, rural—
8), dyslipidemia (urban—13, rural—7), and poor oral
hygiene (urban—4, rural—24) were excluded from the
analysis and were managed using the available data for
each variable.

The prevalence of PD was 50% (644 out of 1285) among
the participants, with higher rates observed in rural
areas (61.4%) compared to urban areas (35.5%).
Table 1 displays the baseline characteristics and the
prevalence of risk factors in rural and urban settings
of the population. The analyzed risk factors include
age, male sex, poor oral hygiene, low SES, tobacco
use, sedentary lifestyle, low EL, hypertension, diabetes
mellitus, dyslipidemia, and obesity (BMI > 25). Most
of the urban participants were males >45 years old.
Poor oral hygiene was more prevalent among the rural

population (44%). There was a striking difference in
the SES and EL between the two groups. The tobacco
use in all its forms was comparable in the two groups
with an overall 23%. A higher prevalence of NCD
risk factors, such as hypertension, diabetes, obesity,
and dyslipidemia, was observed in urban populations.
A chi-square test has been performed to compare any
significant difference in the prevalence of risk factors
between urban and rural areas. There was a significant
difference in the prevalence of risk factors among the
urban and rural populations. However, tobacco use and
sedentary lifestyle failed to demonstrate any significant
difference between the two communities.

REGRESSION ANALYSIS FOR THE VARIOUS RISK FACTORS CAUSING
PD

Table 2 presents ORs from univariate and multivariate
logistic regression for PD risk factors in urban
populations. The ORs were, for age >45 years, 2.06
(95% CI [1.16-3.67]) and significant (P = 0.014), poor
oral hygiene, 9.07 (95% CI [5.45-15.07]) and significant

Table 1: Baseline characteristics of the study population

Variables Urban N = 560 (NV and %) Rural N =725 (N and %) Opverall N = 1285 (/N and %) P value
Age > 45 years 408 (72.9) 429 (59.2) 837 (65.1) <0.001*
Male sex 292 (52.1) 227 (31.3) 519 (40.4) <0.001*
Poor oral hygiene* 126 (22.7) 318 (45.4) 444 (35.3) <0.001*
Low socioeconomic status 20 (3.6) 285(39.3) 305 (23.7) <0.001*
Tobacco use 119 (21.3) 171 (23.6) 290 (22.6) 0.321

Sedentary lifestyle 202 (36.1) 298 (41.1) 500 (38.9) 0.067

Low education level 86 (15.4) 442 (61) 528 (41.1) <0.001*
Hypertension 258 (46.1) 234 (32.3) 492 (38.3) <0.001*
Diabetes* 192 (34.8) 181 (25.2) 373 (29.4) <0.001*
Dyslipidemia* 182 (33.3) 157 (21.9) 339 (26.8) <0.001*
Obesity (BMI >25) 294 (52.5) 309 (42.6) 603 (46.9) <0.001*

*Missing data for poor oral hygiene (urban—4, rural-—24), diabetes (urban—9, rural-—8), and dyslipidemia (urban—13, rural—7)
were addressed using the available data for each variable for calculating percentages. A chi-square test has been performed to compare
any significant difference in the prevalence of risk factors between urban and rural areas

Table 2: Odds ratios by univariate and multivariate logistic regression for various risk factors causing PD in urban

population
Variables QOdds ratio Univariate P value Odds ratio Multivariate P value
logistic regression (CI) logistic regression (CI)

Age > 45 years 4.26 (2.62-6.91) <0.001* 2.06 (1.16-3.67) 0.014*
Male sex 1.38 (0.97-1.95) 0.071 1.36 (0.83-2.23) 0.226
Poor oral hygiene 10.42 (6.54-16.62) <0.001* 9.07 (5.45-15.07) <0.001*
Low socioeconomic 0.77 (0.29-2.04) 0.599 0.57 (0.16-2.02) 0.386
status

Tobacco use 1.77 (1.17-2.68) 0.006* 1.59 (0.91-2.78) 0.105
Sedentary lifestyle 1.32(0.92-1.88) 0.131 1.13 (0.72-1.76) 0.604
Low education level 2.86 (1.79-4.57) <0.001* 2.18 (1.19-3.99) 0.012*
Hypertension 1.90 (1.34-2.69) <0.001* 1.45(0.93-2.26) 0.104
Diabetes 1.57 (1.09-2.25) 0.015* 1.34 (0.86-2.09) 0.196
Dyslipidemia 1.32 (0.91-1.91) 0.140 1.31 (0.84-2.04) 0.236
Obesity (BMI > 25) 0.66 (0.46-0.93) 0.017* 0.74 (0.48-1.13) 0.166
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Table 3: Odds ratios by univariate and multivariate logistic regression for various risk factors causing PD in rural

population
Variables Odds ratio Univariate P value Odds ratio Multivariate P value
logistic regression (CI) logistic regression (CI)
Age > 45 years 11.72 (8.22-16.72) <0.001* 5.25(3.27-8.44) <0.001*
Male sex 1.46 (1.05-2.03) 0.025%* 1.63 (0.86-3.10) 0.135
Poor oral hygiene 29.68 (18-48.94) <0.001* 20.48 (11.83-35.44) <0.001*
Low SES 1.08 (0.79-1.47) 0.632 0.85(0.52-1.39) 0.526
Tobacco use 1.99 (1.36-2.90) <0.001* 1.01 (0.55-1.86) 0.979
Sedentary lifestyle 1.85(1.36-2.53) <0.001* 0.72 (0.41-1.28) 0.264
Low EL 2.70 (1.98-3.69) <0.001* 1.84 (1.13-2.99) 0.004*
Hypertension 5.22 (3.52-7.73) <0.001* 1.93 (1.12-3.34) 0.019*
Diabetes 2.82 (1.91-4.16) <0.001* 1.28 (0.74-2.21) 0.372
Dyslipidemia 1.41 (0.97-2.05) 0.070 0.96 (0.56-1.64) 0.869
Obesity (BMI 2 25) 0.81 (0.60—-1.10) 0.182 0.56 (0.45-1.37) 0.563

(P < 0.001), and low EL, 2.18 (95% CI [1.19-3.99])
and significant (P = 0.012), respectively, in multiple
regression analysis. Although tobacco use, obesity,
hypertension, and diabetes were significant in univariate
regression analysis, they were no longer significant after
correcting for age, poor oral hygiene, and low EL.

Table 3 displays the ORs resulting from univariate
and multivariate logistic regression for different risk
factors causing PD in rural populations. The ORs for
age >45 years, 5.25 (95% CI [3.27-8.44]) and significant
(P < 0.001), poor oral hygiene, 20.48 (95% CI [11.83-
35.44]) and significant (P < 0.001), low EL, 1.84
(95% CI [1.13-2.99]) and significant (P = 0.004), and
hypertension, 1.93 (95% CI [1.12-3.34]) and significant
(P =0.019) in multivariate regression analysis. Although
male sex, tobacco use, sedentary lifestyle, and diabetes
were significant in univariate regression analysis, they
were not significant after adjusting for age, low EL,
poor oral hygiene, and hypertension.

CAUSAL MEDIATION ANALYSIS

In mediation analysis, [Figure 1] the mediating effect of
risk factors on the predictor and outcome variables was
examined using the whole data set for both populations
together. Low EL was selected as the predictor variable,
poor oral hygiene, tobacco use, low SES as mediating
risk factors, and PD as the outcome variable. The
series of regression coefficients between low EL, poor
oral hygiene, and PD were significant: low EL and PD
(P <0.001), low EL and poor oral hygiene (P < 0.001),
and poor oral hygiene and PD (P < 0.001). The series
of regression coefficients between low EL, tobacco
use, and PD were significant: low EL and tobacco use
(P < 0.001) and tobacco use and PD (P = 0.002). The
series of regression coefficients between low EL, low
SES, and PD demonstrated no significance between
low SES and PD (P = 0.531), although the regression

MEDIATION ANALYSIS

Low Socio-economic Status
2.159** -0.097

1.287**
[ Education H Periodontal Disease ]

1.134** 2.951*
0.722** 0.454*

Risk Factor: Education <10 Years
Mediators: Low socio-economic status, poor oral hygiene and tobacco use

Poor Oral Hygiene

Tobacco use

Figure 1: Mediation analysis demonstrating the mediating effect of
risk factors

coefficient between low EL and low SES was significant
(P <0.001).

DiscussioN

The present study compared the various risk factors
of PD in the urban and rural populations and
found that most of the risk factors were commonly
influencing PD outcomes in both populations. Aging,
poor oral hygiene, and low EL were significant in both
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populations as per both multivariate analysis and
univariate analysis. Tobacco use, hypertension, and
diabetes emerged as additional significant risk factors
in both populations as per univariate analysis, whereas
its role could not be substantiated in the multivariate
analysis except hypertension in rural populations. Poor
oral hygiene and tobacco use, according to mediation
analysis, mediated the link between low EL and PD.

PD is a chronic inflammatory condition of the
periodontium that arises due to the complex interactions
between pathogens in the dental plaque and the host
immune system, and various risk factors aggravate the
disease progression. The estimated global prevalence of
PD is approximately 45%, with 11% of patients suffering
from severe forms of the disease.’** In the present
study, an overall prevalence of 50% was observed,
which is in accordance with the global data. Many
previous studies have established poor oral hygiene as
the most common risk factor for PD.?5?7 [t can lead
to plaque and calculus deposition, leading to gingivitis
and the destruction of periodontium. Poor oral hygiene
was found to enhance the risk of periodontitis (PD) by
five times, according to a published meta-analysis on
the topic.?” The current study’s authors found a much
higher OR (9.07-29.68), consistent with an Indian
study, where the reported OR was 21.8.% Although
a high OR for poor oral hygiene was noticed for both
populations in univariate and multivariate analysis, it
was more discernible in rural populations, emphasizing
the need for better oral care services and awareness in
rural areas of the state.

Periodontal destruction is enhanced with aging due
to the incremental effects of long-term exposure
to periodontal pathogens, sustained host immune
response, genetic predisposition, inadequate dietary
intake and absorption, and diminutive dexterity to
remove dental plaque or systemic illnesses that are
detrimental to periodontal health, among many other
causes.¥ ¥ A recent systematic review and meta-
analysis also reported age as a relevant confounding
variable for periodontitis, and our results are according
to the literature that has been reported.* In the present
study, age >45 years was a significant risk factor in
rural and urban populations, even after controlling
the confounding factors. According to a recent study,
periodontal health conditions deteriorated with
increasing age up to 60 years, after which it remained
mostly unchanged.? In this study, the prevalence
of periodontitis above the age of 60 years was not
evaluated, which could be done in future studies.

Various studies have reported low EL as a risk factor
for PD, similar to the observation in this study.[®
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A meta-analysis by Boillot ez al.l examined education
as a covariate of chronic periodontitis and found
that people with low education had an increased risk
of PD. Plausible mechanisms include a lack of self-
prestige, low SES, low income resulting in higher
stress, lack of motivation and drive to maintain the
full complement of teeth for a longer span, poor oral
hygiene due to ineffective and unreliable methods of
plaque removal, incompetency to perceive the pivotal
role of dentition and periodontium toward general
well-being, inability to understand the importance of
regular dental visits, increased tobacco use and the
practice of other deleterious habits that may hasten
periodontal breakdown, to name a few. The mediating
effect of factors like low SES, poor oral hygiene, and
tobacco use on low EL and PD was examined further
using a mediation analysis. Low SES did not show
any mediation between low EL and PD, whereas poor
oral hygiene and tobacco use had mediating effects.
Thus, the link between low EL and PD was found to
be mediated through poor oral hygiene and tobacco
use [Figure 1]. This also implied that low EL was not
predominantly confounded by poor access to regular
professional dental care. Since low EL per se is difficult
to modify, interventions could be targeted toward its
mediating risk factors. This study is the first of its type
to explain how mediating variables contribute to a
strong link between low EL and PD.

Tobacco use and diabetes have also been recognized
as well-established periodontitis risk factors.:837-42
However, in the present study, multivariate analysis
failed to find any connection between tobacco use or
diabetes mellitus and periodontitis in any of the groups
examined. Thiscould be attributed to variousextrinsic or
intrinsic factors such as lifestyle, culture, social, ethnic,
demographic, and genetic factors, which might have
mitigated the harmful effects of the above-mentioned
risk factors on periodontal health in the selected
cohorts. Alternatively, it could be a result of failure
to identify unknown confounders that may influence
the link between these risk factors and periodontitis.
In this study, failure to categorize tobacco users as
smokers, chewers, or dual users may be another reason,
as the quantity and mode of consumption may impact
periodontal breakdown.-#?! Interestingly, a few studies
have found no significant link between different forms
of smokeless tobacco and PD.## Likewise, diabetes
cases were not categorized as newly diagnosed or
established, poorly controlled or optimally controlled,
which could have acted as confounding factors that
weakened the significant relationship.

<
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PERIODONTAL PATHOGENS l
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Figure 2: [llustration demonstrating the interrelationship between hypertension, low educational level and periodontal disease
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Numerous observational and interventional studies
have found a substantial relationship between PD and
hypertension.***¥ PD and chronic inflammation induce
excessive production of reactive oxygen species and free
radicals, oxidative stress, immune response, the release
of proinflammatory mediators, increased expression
of endothelial adhesion molecules, endothelial
dysfunction, and impaired vasodilatory function, which
are widely accepted pathophysiological mechanisms
explaining its association with hypertension.H-!
Common genetic alleles have been identified with
PD and hypertension, which explains the genetic
predisposition factors associated with these diseases.””
Similarly, a relationship between hypertension and
PD could be debated based on commonly shared
risk factors such as increased stress, elevated cortisol
levels, inadequate dietary supplements, altered immune
mechanisms, and genetic factors. In the present study,
PD was significantly related to hypertension in both
populations as per the univariate analysis. But on the
contrary, in rural populations, the significance was
noticed even in multivariate analysis.

According to recent research, the association between
periodontitis and hypertension is not affected by
common risk factors such as advanced age, male gender,
non-Caucasian ethnicity, smoking, overweight/obesity,
diabetes, low socioeconomic level, and inadequate
education.™ Nevertheless, in the present study, the
authors presume that low EL and SES, deprivation of
resources, and being in an underprivileged area could
have added to the innate stress among individuals of this
predominantly fishermen community. Dietary intake
of sources rich in antioxidants, vitamins, polyphenols,
fibers, and nitrates is important for maintaining a
healthy periodontium. Vitamins A, C, and E are free
radical scavengers that reduce oxidative stress.*”? Green
vegetables and fruits are rich in sources of nitrates,
polyphenols, fibers, and antioxidants, which help in the
modulation of blood pressure, synthesis of collagen,
and epithelial cell homeostasis. Commensal bacteria
also play a role in the regulation of blood pressure
by mediating the production of vasodilators such as
nitric oxide from dictary nitrates.?*> The substantial
relationship that exists between PD and hypertension
in rural regions may be attributable to poor daily
consumption of fruits and vegetables.

As stress is considered a common denominator for PD
and hypertension,P¥ its role in the interaction between
PD and hypertension needs further exploration.
Consistent stress levels in hypertension may lead to
sustained release of steroid hormones and decreased
response mechanisms to infections. An illustration
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explains the interrelationship between hypertension,
low EL, and PD in [Figure 2].

Many studies revealed that men are more likely than
women to develop PD, assuming poor oral hygiene
and less professional care as the cause of plaque and
calculus deposition.’**” In the present study, although
males were more prone to PD in the rural areas, a
significant connection could not be found in either
population.

The role of obesity as a mediator for PD has been
well studied. Many studies have reported increased
periodontal pocket depth in patients with a higher
BMI.B%4% The role of proinflammatory adipocytokines
released from adipocytes, such as adiponectin,®
resistin,®! and leptin,'* has been proposed as a possible
link between PD and obesity. However, there was no
significant relationship between PD and obesity in
either urban or rural populations in multivariate
analysis.

STRENGTH

Only a few studies have compared the various risk
factors of PD in urban and rural settings using a
cross-sectional community survey. This study is the
first of its kind to explain the mediating effects of
poor oral hygiene and tobacco use on low EL and
PD. A significant relationship between PD and
hypertension was observed in this study, thus asserting
the importance of a common risk factor approach.

LimiTATIONS

As with any cross-sectional study, causality could not be
shown. Some of the risk factors reported as significant
in previous studies were not found to be related to PD
in this study.

CONCLUSIONS

In this study, the overall prevalence of PD was 50%,
with the rural population being more afflicted. Aging,
poor oral hygiene, and low EL were significant risk
factors for PD in both urban and rural settings, with
hypertension only being significant in the latter. Poor
oral hygiene and tobacco use have been demonstrated
to be mediators of the strong link between low EL
and PD. Poor oral hygiene carried the highest risk for
PD in both populations. These points to the need to
create better oral health awareness and to provide more
treatment facilities to minimize the impact of poor
oral hygiene on periodontium. The necessity to take an
integrated strategy to public health by incorporating
oral health as part of NCD preventive and intervention
programs is highlighted by a shared risk relationship
between PD and hypertension.
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