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The aim is to understand the alteration in the slaivary flow, pH, microbial flora and oral 
hygiene in patients having the habit of smoking. Objective: change in the whole mouth 
salivary flow rate, pH and microbial flora content plays a significant role in pathogensis 
of various oral conditions. Factors such as smoking may affect the oral and dental health. 
The primary purpose of this study is to determine the effect of smoking on SFR, pH, 
microbial flora content on oral and dental health. Background: Saliva is a complex and 
important body fluid which is essential for oral health. Its functions are protection of the 
oral mucosa, teeth remineralization, digestion, taste sensation and phonation. Reason: To 
evaluate the effect of smoking on the saliva and microbial flora in the oral cavity. 
 

 
 

 
 
 
 

INTRODUCTION 
 

Saliva plays a significant role in maintaining oral health, 
helping to build and maintain the health of soft and hard 
tissues. When saliva flow is reduced, oral health problems 
such as dental caries and oral infections can develop [1]. 
Being complex fluid, which influences oral health through 
specific and nonspecific physical and chemical properties [2]. 
Change in the whole-mouth salivary flow rate (SFR), pH and 
microbial flora content play a significant role in patho-genesis 
of various oral conditions. Factors such as smoking may 
affect the oral and dental health. The primary purpose of this 
study is to determine the effect of smoking on SFR, pH, 
microbial flora content and oral and dental health. [3].          
The smoke of tobacco spreads to about all parts of the oral 
cavity and therefore, the taste receptors, a primary receptor 
site for salivary secretion, are constantly exposed to this 
smoke during the smoking process. It has been discovered 
that smoking increases the activity of salivary glands and 
indeed, this observation has been made by everyone who 
begins smoking. It has also been observed that some tolerance 
develops to the salivatory effects of smoking because habitual 
smokers do not salivate as do novice smokers in response to 
smoking. [4] 
 

The pH in the saliva plays an important role in the life, 
growth and multiplication of oral bacteria. The number of 
acidophilic bacteria is increased when the pH in the saliva is 
very low, whereas the number of the acid-sensitive bacteria is 
decreased.  
 

The increased number of acidophilic bacteria in the dental 
plaque and saliva above 10 5 colony forming unit colonies, as 
well as a low pH and caries risk test-buffer capacity of the 
saliva, can indicate a high risk of caries [5]. 
 

Therefore, altered whole-mouth SFR has an important role in 
the pathogenesis of oral and dental diseases [6].  Alterations 
in salivary function may lead to impairment of oral tissues 
and have a large impact on the patient's quality of life.            
A higher incidence of dental caries, oral mucositis, dysphagia, 
oral infections and altered taste has been reported in 
individuals with reduced salivary flow [7]. 
 

MATERIALS AND METHODS 
 

A cross-sectional study was conducted in the Department of 
General Medicine of Saveetha Medical College and Hospitals, 
Chennai, Tamil Nadu, India. A total convenience sample of 
11 men aged between 24 and 54 years was selected. Subjects 
with any systemic diseases and complaint of xerostomia were 
excluded from the study.  
 

The study protocol was in compliance with the Helsinki 
Declaration and an approval was obtained from the 
institution's ethical committee. An oral informed consent was 
obtained from all participants prior to the study procedure.  
The intraoral examination was conducted by a single 
examiner under favorable lighting conditions using a sterile 
mouth mirror, diagnostic probe, and explorer. The clinical 
findings were recorded and the oral hygiene index was 
obtained to determine the prevalence of oral hygiene. The 
saliva sample collection procedure was standardized prior to 
the study. The collection of unstimulated whole saliva was 
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performed under resting conditions between 9.30 am and 
11.30 am. The subjects were advised to rinse their mouth 
several times with (distilled) water and then relax for 5 min 
before the procedure. The subjects were asked to sit 
comfortably with head tilted slightly forward and expectorate 
the saliva accumulated in the floor of the mouth into 
disposable plastic containers for duration of 30 seconds. The 
salivary samples were quantified volumetrically using 
graduated measuring cylinder. The salivary flow rate was 
expressed as ml/min. The saliva samples were cultured under 
culture media for 24hrs to analyze streptococcus mutants 
content. The collected fluid was also used to measure salivary 
pH using a pH strip. 
 

The Statistical analysis was done using the MS Excel 
software. 
 

RESULTS 
 

The Oral Hygiene index, pH, microbial flora and the salivary 
flow (SFR) were analyzed from the collected saliva samples.  
 

Oral Hygiene Index 
 

The mean value of the oral hygiene index in smokers were 
about 1.98 [graph 1]. 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Salivary Flow Rate 
 

The mean value of the salivary flow in smokers was 
0.23ml/min [graph 2]. This is comparatively lesser when 
compared to non smoker’s salivary rate which is 0.3-0.4 
ml/min [7]. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Ph 
 

The average ph value measured using a pH strip was 
8.63[graph 3]. This is more alkaline when compared to 
healthy non smokers which is 5.6-7.9 [8]. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Streptoccocus Mutant Content 
 

When the saliva was cultured under specific culture media for 
24 hrs, the streptococcus mutant content  in smokers had no 
significant change when compared with non smokers (SFR: 
12.33*10⁴ CFU/ml) with a mean value of 12.45*10⁴ CFU/ml 
[Graph 4]. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
DISCUSSION 
 

Change in the whole-mouth salivary flow rate (SFR), pH and 
microbial flora content play a significant role in patho-genesis 
of various oral conditions. Factors such as smoking may 
affect the oral and dental health.  In the short term smoking 
increases the flow rate of the parotid gland [9, 10].This study 
showed comparatively lesser salivary flow rate value when 
compared to non-smokers. [Graph 2]. However, the data on 
long-term effects on salivary flow rates shows no difference 
between smokers and non-smokers [11, 12, and 13]. 
 

The pH of saliva rises in smokers significantly [graph3].           
A study showed that over longer time periods smokers have a 
lower pH in stimulated whole saliva, [14] however another 
report showed no difference. Buffer capacity was found to be 
lower in smokers [11, 14] although this was not confirmed in 
another study [13]. The exact mechanisms by which smoking 
affects the periodontal tissues are not known. [Graph 4] shows 
that when the saliva was cultured under specific media for 24 
hours, there was no significant change in the streptococcus 
mutants in between smokers and non smokers. Many 
epidemiological and clinical studies have reported smokers to 
harbour more supragingival plaque than non-smokers. 
However, clinical studies have not reported any differences in 
plaque accumulation rate between smokers and non-smokers 
[15]. Thereby indicating smoker's excess amount of plaque is 
probably caused by an inferior oral hygiene. One recent study 
reported that smokers harbored significantly higher levels 

 

 
 

Graph 1 Oral hygiene index in smokers 
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Graph 2 Distribution of the salivary flow rate. 
 

0

0.1

0.2

0.3

0.4

0.5

1 2 3 4 5 6 7 8 9 10 11

salivary flow (ml/min)

salivary flow 
(ml/min)

 

 
 

Graph 3 distribution of the pH in smokers 
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Graph 4 streptococcus mutants in the saliva of smokers 
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of B. forsythus than non-smokers, although other studies on 
patients with periodontal disease have not reported any 
differences in the composition of the subgingival 
periopathogenic microflora [16,1 7,18]. 
 

The mean OHI-S was higher in the smokers, which shows 
that smokers generally had poorer oral hygiene than the non-
smokers [graph 1]. This finding is similar to that of previous 
studies [19-23], where it was reported that the mean OHI 
score was higher among smokers compared with the non-
smokers. This finding can be explained by the fact that 
cigarette smoking causes staining of teeth, which roughens 
the surface of the teeth and encourages more rapid plaque 
accumulation. However, there are some contrary studies that 
reported that smokers do not necessarily have poorer oral 
hygiene in comparison with their non-smoking counterparts 
[24-26]. Alexander [24] reported that accumulation of 
bacterial plaque was not associated with tobacco smoking 
among a group of students, a report that was corroborated by 
the report of Bastiaan and Waite [25] among young adults. 
 

CONCLUSION 
 

In conclusion there is a significant decrease in the salivary 
flow rate in smokers when compared to healthy non smokers 
theoretically. There is an increase in the oral hygiene index in 
smokers due to increase in calculus and plaque accumulation 
in the oral cavity. The ph of the saliva seems more alkaline in 
nature with the mean pH of 8.63 in smokers when compared 
to non smokers. But there is no significant change in the 
streptococcus mutant content in the saliva 
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