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INTRODUCTION 

Mandel (1990) eloquently stated: “saliva is not one of the 

popular bodily fluids. It lacks the drama of blood, the 

sincerity of sweat and the emotional appeal of tears”. 

Saliva is a complex biological fluid that is secreted 

mainly by three major salivary glands together 

with various minor salivary glands.
[1]

 

 

It is one of the most easily accessible, non-invasive 

fluids of the body. As a diagnostic fluid, it's various 

advantages compared to serum- easy to collect (No 

needle prick needed), multiple samples are easily taken, 

no need of trained staff, minimal risk of cross-

contamination, economical sampling, shipping, and 

storage compared to serum and features a real-time 

diagnostic value.
[2] 

Properties of saliva get altered in 

many conditions like under influence of various drugs 

(anticholinergic, anti-hypertensive, antihistamines, 

diuretics, and psychoactive substances), metabolic, 

nutritional, oral and dental diseases, pharyngeal, 

esophageal, neoplastic changes, autoimmune diseases, 

inflammatory changes, and systemic diseases.
[3]

 

Tobacco is known as one of the major risk factors for 

general health. Tobacco products are mainly available in 

smoke and smokeless form. There is strong evidence that 

tobacco use has numerous harmful effects on oral health, 

like staining of teeth and dental restorations, reduction of 

the ability to smell and taste, development of oral 

diseases such as smokers’ palate, smokers’ melanosis, 

and coated tongue.
[4]

 

 

Saliva is the first body fluid that comes in contact with 

tobacco when consumed in any form. Nicotine being the 

core ingredient of tobacco, it leads to the altered 

secretion of saliva by acting on specific cholinergic 

receptors in the brain and other organs and causing 

neural activation.
[5,6] 

The study aimed to assess and 

compare the change in salivary flow rate and pH among 

Tobacco and Non-Tobacco consumers. 

 

MATERIAL AND METHODS 

The study was conducted at YMT Dental College & 

Hospital, Kharghar, Navi Mumbai where 50 patients 

were part of the study. Study Protocol was drafted and 
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Background: Tobacco consumption is known to have various health effects and oral effects. Saliva is the first 

fluid that comes in contact with tobacco when consumed. Long term consumption of tobacco causes various 

alterations in functional activities of saliva. The aim of this study is to assess the effect of tobacco on salivary flow 

rate and pH. Material and methods: A total of 50 participants were divided into two groups –Tobacco consumers 

and Non Tobacco consumers. Unstimulated salivary samples were collectedand salivary flow rate and salivary pH 

was assessed. The data was statistically analysed using Chi Square test and Independent Sample t test. Results: 

The study showed that mean salivary flow rate score was lower among Tobacco user (6.987 0.73) than non-

Tobacco user (7.39 0.73) and the mean Salivary pH was lower in Tobacco users (0.258 0.182) than Non-

tobacco users (0.345 0.164) and difference in both was statistically non-Significant. Conclusion: This study 

showed that consumption of tobacco causes decrease in salivary pH and flow rate among tobacco users than non-

tobacco consumers. This show that tobacco consumption over period of time causes changes in salivary gland. 
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permission was obtained from the Institutional Ethics 

Committee. Group A consisted of 25 participants who 

consumed tobacco for more than 5 years and Group B 

consisted of 25 participants who had never consumed 

tobacco. Subjects above the age of 18 years and willing 

to participate in the study were included. Subjects with 

systemic disease, subjects who were on medication for 

systemic diseases, subjects who consume alcohol, and 

subjects with a history of radiotherapy, trauma to head 

and neck, dentures wearer, pregnant or postmenopausal 

women were excluded from the study. 

 

CRF (Clinical Record Form) was designed and it 

consisted of two parts, a self-administered questionnaire, 

and salivary assessment details. The questionnaire 

contained items of the patient's background information 

(age, sex, education, and marital status), Type of tobacco 

consumed and frequency of tobacco consumption, eating 

and drinking habits, oral hygiene practices and 

participation in dental check-ups. Oral hygiene behaviour 

was classified according to the frequency of cleaning, 

dental aids used for oral hygiene, use of fluoridated 

dentifrices, frequency of dental visits and reason for the 

last visit to the dentist. Unstimulated Salivary sample 

was collected. 

 

Salivary Flow Rate analysis 
Study details were being explained to the participant’s 

and informed consent was obtained. A single examiner 

was trained to collect unstimulated saliva. Saliva 

collection was carried out between 9:00 am and 11:00 

am to avoid diurnal variation. The patient is advised to 

refrain from intake of any food beverage (water 

exempted) one hour before sample collection. Smoking, 

chewing gum and food intake in any form refrained one 

hour prior. Before collection, patients were seated in a 

dental chair and were asked to relax, they were given 

distilled water and asked to rinse mouth and wait for 

about 5mins before the collection of unstimulated saliva. 

(Figure 1) The subjects were asked to refrain from 

talking and drop down the head and let the saliva run 

naturally to the front of the mouth. The subjects were 

also asked not to cough up mucus as saliva is collected. 

The subjects spit into the collection tube about once a 

minute for up to 10 min.
[7]

 

 

Salivary pH analysis 
Salivary pH was measured with the help of a single 

electrode digital pH meter (Electronics India, Model 

111E) as shown in Figure 2. The electrode was dipped in 

overnight in 0.1 N hydrochloric acid. The pH meter was 

then calibrated every time, using freshly prepared buffers 

of pH 7 and pH 4. Following this, the electrode was kept 

dipped in double-distilled water. The electrode was 

gently dried using fresh sterile filter paper before dipping 

it in the sample. After analyzing the pH, the electrode tip 

was again washed with a gentle stream of distilled water 

and then dipped in the same.
[7]

 

 

 

Statistical Analysis 

Data collected was compiled on to an MS Office excel 

worksheet & subjected to statistical analysis using SPSS 

software. Descriptive statistics like frequency (n) & 

percentage (%) of categorical data, mean & Standard 

deviation of numerical data in each group were 

calculated. Chi-square test was used to test the 

association between tobacco usage and frequency of 

cleaning, type of cleaning aid, type of dentifrice used and 

type and frequency of tobacco consumed. Independent 

sample t-test was used to compare the variable between 

tobacco users and salivary flow rate & salivary pH. 

Keeping alpha error at 5% and Beta error at 20%, power 

at 80%, p<0.05 will be considered statistically 

significant. 

 

RESULTS 

In the present study, 50 participants were studied, 25 

were tobacco users and 25 were non-tobacco users. The 

Mean age of tobacco participants was 44.16+13.9 years 

and that of a non-tobacco user was 36.4+12.61 years. 

33(66%) participants were males and 17(34%) were 

females. 38(76%) were married and 12(24%) were 

unmarried. 20(40%) had completed a higher school 

certificate, 18(36%) were graduates, 5(10%) had 

completed secondary education and only 2(4%) had 

master’s degrees. (Table1). 

 

44(88%) of the participant’s brushed once daily and only 

5(10%) brushed twice daily. 47(82.5%) used toothbrush 

as a cleaning aid, and 7(12.3%) used a toothpick and 

only 3(5.3%) used Mishri to clean their tooth. However it 

was surprising to see that 38(76%) participants don't 

know if their toothpaste contained fluoride and only 

10(20%) used Fluoridated toothpaste, and the association 

was statistically significant(p 0.009*) when compared to 

the use of tobacco. (Table 2). 

 

Mean salivary pH among was relatively acidic among 

Tobacco user(6.987 0.73) than Non-Tobacco user 

(7.39 0.73) and the difference was statistically non-

significant (p 0.057#). Mean salivary flow rate was lower 

among Tobacco users (0.258 0.182  than Non-tobacco 

user (0.345 0.164) and the difference was statistically 

non- significant (0.083#) (Table 3). 

 

Among the 25 tobacco users, 24(96%) consumed 

chewing tobacco and only 1(4%) had a cigarette (Graph 

1). 24 (96%) consumed tobacco every day and 1(4%) 

consumed it several times a week. (Graph 2). 
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Table 1: Demographic Characteristics of Participant. 

Independent Variables Frequency Percentage Total 
Gender 

50(100) 1-Male 33 66 
2-Female 17 34 
Marital Status 

50(100) 1 Married 38 76 
2 Unmarried 12 24 
Educational 

50(100) 

0 Below Secondary Education 5 10 
1 Secondary School Certificate 5 10 
2 Higher School Certificate 20 40 
3 Graduate 18 36 
4 Masters 2 4 
Occupation 

50(100) 1 Working 37 74 
2 Retired 13 26 

 

Table 2: Characteristics of The Study Participant and Its Association with Tobacco User. 

 
Tobacco 

N(%) 
Non Tobacco 
Users N(%) 

Total (p value) 

Frequency of cleaning 
Never 0 0 

 

0.549 

Once A Month 1 0 1(2) 
2 -3 Times A Month 0 0 

 
Once A Week 0 0 

 
2- 6 Times A Week 0 0 

 
Once A Day 22 22 44(88) 
Twice Or More A Day 2 3 5(10) 
Cleaning Aid 
Toothbrush 22(46.8) 25(53.2) 47(82.5) 

0.345 

Wooden Toothpicks 3(42.9) 4(57.1) 7(12.3) 
Plastic Toothpicks 0 0 

 
Thread (Dental Floss) 0 0 

 
Charcoal 0 0 

 
Chewstick /Miswak 0 0 

 
Other( Mihri) 3(100) 0 3(5.3) 
Type of Toothpaste 
Fluoidated 1 9 10(20) 

0.009* Non Fluoidated 2 0 2(4) 
I don’t know 22 16 38(76) 

 

Table 3: Comparison of Salivary pH and Salivary Flow rate among Tobacco & Non tobacco users. 

Variours Parameters 
Mean  SD 

(Tobacco Users) 

Mean  SD 

(Non - Tobacco user) 
t score p value 

Salivary pH 6.987  0.73 7.39 0.73 -1.953 0.057# 

Salivary Flow rate 0.258 0.182 0.345 0.164 -1.773 0.083# 

Independent t test # Non-Significant(NS) 
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Graph 1: Distribution of Type of Tobacco used 

among Tobacco users. 

 

 
Graph 2: Frequency of Tobacco Consumption among 

Tobacco users. 

 

 
Figure 1: Unstimulated Salivary Sample collection. 

 
Figure 2: Asssesment of Salivary pH using single 

electrode digital pH meter.  
 
DISCUSSION 

Saliva is the first fluid to come in contact with any 

substance when consumed. Tobacco, smoked or 

chewable, is one of the most commonly used 

psychoactive substances.
[8] 

It is exposed to the various 

harmful effect of tobacco be it smokeless or smoke 

tobacco. Tobacco use over time causes an effect on a 

salivary gland which alters the structure of the salivary 

gland and thereby functional properties of saliva. Normal 

salivary pH ranges from 6.2‑7.6 with 6.7 being the 

average pH. Resting pH of mouth does not fall below 

6.3. In the oral cavity, the pH is maintained near 

neutrality (6.7‑7.3) by saliva.
[6]

 Resting or Unstimulated 

Salivary Flow Rate (RSFR) refers to the fluid released in 

the oral cavity in the absence of any exogenous or 

pharmacological stimuli. RSFR in healthy individuals is 

found to be 0.3 – 0.5 ml/min.
[9]

 

 

As per GATS Survey 2, 2016-2017, 10.7% use tobacco 

in smoke form, 21.4% use tobacco in smokeless form 

and 28.6% of Indian Population uses tobacco in both 

Smokeless and smoke form. Smokeless form of Tobacco 

is way more than the smoke form of tobacco. This was 

reflected in our study where maximum numbers of 

participants were a smokeless form of tobacco users.
[10]

 

 

In the present study, the salivary flow rate was lower 

among tobacco users than non-tobacco users; however, 

the results were statistically non-significant. (p 0.083) 

The results were in line with Rooban et al
[11]

 and Gupta 

et al
[12]

 where the results were statistically non- 

significant and the results contrasted to Kanwar et al
[13] 

& 

Chakrabarty et al.
[14]

 The difference could be due to 

different forms of tobacco used, which in turn is 

influenced by different curing processes of tobacco and 

varying contents of lime and other additives of tobacco. 

 

Salivary pH was relatively acidic among tobacco users 

than non-tobacco users; however, the difference was not 

statistically significant. (p 0.057) The results of this 

study were in line with Kanwar et al,
[13]

 Reddy et al,
[15] 

and Gupta et al
[12]

 where no difference was found, 
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however, it is contradictory with study done by Grover et 

al,
[16]

 Rooban et al,
[11]

 and Chakrabarty et al.
[14]

 This 

contrast could be explained by varying lime content in 

tobacco products, which subsequently alters the 

buffering system of the saliva. Also, tobacco 

consumption causes free radical to be released which in 

turn makes saliva slightly acidic.
[17]

 

 

CONCLUSION 

Observations from this study reflect that consumption of 

tobacco reduces the salivary flow rate & pH. This 

reduction mainly due to changes in salivary buffering 

capacity, also this reflects that change in salivary flow 

rate & pH could lead to higher chances of multiple 

mucosal and oral lesions. Limitations of this study are it 

should be conducted on larger sample size and to classify 

& record the details of the tobacco product as researches 

can have a better understanding of the effect of tobacco 

product on saliva and thus oral health. 
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