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ABSTRACT
Periodontium comprises alveolar bone, cementum, periodontal ligament, and the gingiva which function as one single unit in
anchoring the teeth. Dental caries and periodontal disease have been reported as the common causes for tooth loss. Periodontitis
refers to the inflammation of the periodontium which is a disease multifactorial in nature. Apart from plaque many other factors
could also contribute as risk factor for periodontitis. The aim of this study is to assess the association between salivary pH and
periodontal disease. This study was designed a cross sectional pilot study conducted in the subjects who visited the university
dental hospital. The subjects were categorized into 3 groups: Healthy gingiva, Gingivitis and Periodontitis based on the gingival
and periodontal parameters like gingival index (GI), periodontal probing depth (PPD), clinical attachment loss (CAL). The mean
salivary pH was found to be 6.24 ± 0.11 in periodontitis group, 6.58 ± 0.58 in gingivitis group and 7 ± 0.18 in healthy gingiva group.
From the above results it shows that the salivary pH of periodontitis group is acidic when compared to gingivitis and healthy group
however did not show statistical significant difference (P>0.05).Within the limits of this pilot study it can be concluded that change
in salivary pH does not influence the periodontal health status. However further studies are required to confirm our results.
Keywords: Saliva, pH, Periodontitis, Chairside, Biomarker

HOW TO CITE THIS ARTICLE: Ranjith Raj VPRB, Murugan Thamaraiselvan, Role of Salivary PH on the Prevalence of Periodontal Disease: A Cross
Sectional Pilot Study, J Res Med Dent Sci, 2020, 8 (7): 423-427.

Corresponding author: Murugan Thamaraiselvan
e-mail: thamaraiselvan@saveetha.com
Received: 21/09/2020
Accepted: 11/11/2020

INTRODUCTION

Periodontium
comprises
alveolar
bone,
cementum, periodontal ligament, and the gingiva
which function as one single unit in anchoring
the teeth [1]. Dental caries and periodontal
disease have been reported as the most common
causes for tooth loss [2-5]. Periodontitis refers
to the inflammation of the periodontium which
is multifactorial in nature [6], where plaque and
calculus are considered the main etiological
agents, along with many other contributing
factors such as altered immunity, genetic
susceptibility etc. [7,8]. Enormous number of
studies have been reported in the past 3 decades
and are still underway regarding the role of
these contributing factors in the pathogenesis of
periodontal diseases [9,10]. Many other factors

could play a role as a contributing factor that has
not been proved or studied yet, which if proved
can be used as a biomarker that can identify
the subjects at risk of disease at an early stage.
Some of the biomarkers that have been widely
researched for its association with periodontal
diseases are Interleukin-1beta, prostaglandins
E2, oxidative stress, Vitamin D, neutrophil
functions etc. [11-14]. With a lot of accumulating
evidence regarding the role of many other
contributing factors other than plaque and
calculus have resulted in a paradigm shift in the
understanding of pathogenesis of periodontal
disease from plaque hypothesis to ecological
plaque hypothesis [15]. Marsh hypothesis
(ecological plaque hypothesis) states that the
ecological stress could result in an imbalance
of the periodontal microflora which ultimately
results in the enrichment of the disease-causing
pathogen (Ecological plaque hypothesis) [16].
This is supported by a study done by [17]
which reported that the increase in the levels
of progesterone hormone in women during
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pregnancy may make the gingival tissue more
susceptible to the pathogens causing periodontal
diseases [17]. In this context, salivary pH being
one of the main contributing factors of dental
caries, its role in periodontal disease is not yet
explored completely [18-20].

Previously we have worked on plenty of topics
in the field of periodontology [21-32]. Based on
the previous research experience, we designed
this study with the aim to assess the association
between salivary pH and periodontal disease.
MATERIALS AND METHODS

Study design and study setting

This study was designed as a cross sectional
pilot study conducted in the subjects who visited
as outpatients in a university dental hospital.
This cross-sectional Study was carried out after
obtaining approval from the institutional ethical
review board, Ethical approval number: IHEC/
SDC- UG-1535/19/169, the study was conducted
in the month of January 2020. Based on the
inclusion and exclusion criteria.
Inclusion criteria

The subjects were divided into 3 groups: Healthy
gingiva, generalized chronic gingivitis and
generalized chronic periodontitis.

Criteria for gingivitis: based on the gingival
index, inflammation of the gingiva without loss
of attachment.

Criteria for periodontitis: based on the loss of
attachment with pocket depth greater than 5
mm in at least 30% of the sites in the oral cavity.
Exclusion criteria

Subjects with xerostomia.

Subjects with systemic conditions which affect
the salivary functions.
Subjects with cancer.

Subjects with completely edentulous arches.

Subjects under medications which affects the
salivary function.
Saliva sampling

The subjects were categorized into 3 groups:
Healthy gingiva, Gingivitis and Periodontitis
based on the gingival and periodontal parameters
like gingival index (GI), periodontal probing
depth (PPD), clinical attachment loss (CAL). The
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subjects were informed of the study protocol
and guidelines for saliva collection. Subjects
were asked to rinse their mouth with 50ml of
drinking water for 30 seconds, after which they
were instructed to spit in the rinsed water into
a sample collection container given to them, the
subjects were instructed to refrain from talking
and were asked to tilt their head downwards
to let the saliva flow freely into the container
(Figure 1). The process lasted about 10-15
minutes until the required quantity of saliva was
obtained. The pH of the saliva was immediately
measured to prevent discrepancies.

Figure 1: Shows the 25 ml saliva sample collected in the container,
prior to the pH measurement the subjects were asked to rinse
their mouth with 50 ml drinking water and were then asked to spit
it out to remove the superficial food debris in the oral cavity before
the pH measurement. 25ml of saliva sample was required for the
electrode tip to touch the salivary sample.

Salivary pH analysis

pH of the collected salivary samples was
measured using Kinora Digital pH Meter as
shown in figure 2. The calibration of the digital
pH meter was done everyday. The salivary pH
meter was dipped inside the salivary sample to
the level till which the electrode contacted with
the saliva for about 10 seconds to get the actual
reading (Figure 3). The reading was noted after
which the electrode tip was disinfected and dried
prior to the next measurement.
Statistical analysis

Data obtained was exported to (IBM Corp.
Released 2011. IBM SPSS Statistics for Windows,
Version 20.0. Armonk, NY: IBM Corp.) for further
statistical analysis, With the obtained data
frequency tests, descriptive tests and One-way
ANOVA were done.
RESULTS AND DISCUSSION

The present cross-sectional study assessed the
salivary pH levels in 3 different groups of subjects
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Table 1: Shows the mean salivary pH in healthy gingiva, gingivitis
and periodontitis groups.
Study group

Salivary pH (Mean ± SD)

Range

Healthy Gingiva (n=5)

7 ± 0.18

6.8 to 7.2

Gingivitis (n=5)

6.58 ± 0.58

6.5 to 6.7

Periodontitis (n=5)

6.24 ± 0.11

6.1 to 6.4

Table 2: Shows the comparison of mean salivary pH between the 3
groups (ANOVA test with Tukey’s correction).

Figure 2: Shows the Pocket Digital pH meter (manufactured by
KINORA). It has a range of 0.0 to 14.0 with an accuracy of + 0.1 pH
and accuracy of ± 0.1pH. The device is calibrated before each use
and was covered using protective cap after every use to prevent
miscalibration.

Figure 3: Image shows the salivary sample pH being assessed
immediately after collection using the device (Kinora pH digital
meter) with the tip of the electrode completely immersed into the
sample. The pH value of 6.4 is shown on the display.

based on the periodontal health status. Group 1:
Healthy gingiva, Group 2: Gingivitis, Group 3:
Periodontitis. Each group consisted of n=5. The
mean salivary pH was found to be 6.24 ± 0.11
in periodontitis group, 6.58 ± 0.58 in gingivitis
group and 7 ± 0.18 in healthy gingiva group
(Table 1). From the above results it is shown that
the salivary pH of periodontitis group is acidic
when compared to gingivitis and healthy group.
It could be because microbes survive better in an
acidic environment making the oral cavity prone
to plaque formation, caries formation and halitos

Comparison between groups

P value

Group 1 vs Group 2

0.357

Group 1 vs Group 3

0.192

Group 2 vs Group 3

0.929

which has been reported in few studies [33,34].
The more alkaline the salivary pH, the better the
health status of the periodontium. However, the
difference in salivary pH between groups did not
reach statistical significance (p value>0.05). This
could be due to the smaller sample size of n=5 of
the study (Table 2).
However, the difference in salivary pH is
considered clinically significant. In healthy
conditions saliva aids in the maintenance of
the oral environment. However, the pH of the
saliva can be affected by various factors such
as smoking habits, systemic conditions such as
diabetes and the type of food consumed such
as soft drinks and fruits [35-37]. This altered
salivary pH may further have an impact on the
periodontal health as reported in our study.
Use of serum and blood samples for investigation
causes discomfort to the patient while saliva can
be easily obtained with the patient's cooperation
[38]. This proves that saliva can be used as an
easy and valuable tool for chairside evaluation
[39].

Our study had few limitations such as crosssectional study design, smaller sample sizes,
less standardization. Hence further longitudinal
studies, with larger sample size and standardized
study design can confirm our study results and
clear the doubt regarding whether the change
salivary pH is the cause or result of periodontal
disease.
CONCLUSION

Within the limits of this pilot study it can be
concluded that change in salivary pH does not
influence the periodontal health status. However
further studies are required to confirm our
results.
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