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ABSTRACT: 

Saliva serves a variety of purposes in the body, including defense against infection, digestion, lubrication, immune system 

support, buffering, remineralization in healthy oral mucosa, diagnostic use, and proteome analysis. The pH and flow rate 

of saliva are critical for maintaining oral tissue health. When the pH level falls below the standard range and becomes 

acidic, it could reflect an abnormality related to oral health issues like cavities and enamel erosion. In addition to 

influencing salivary flow rate, smoking can also alter salivary pH. The aim of study: To determine the relationship 

between the smoking and changing the pH level of the saliva. Materials and method: The study included 120 patients 

(60 smokers and 60 non-smokers) aged between 20-45 years. Saliva samples were collected in the morning after fasting 

all night then the whole saliva was collected in sterile glass 10 ml beaker. The pH values of collected saliva were 

measured using digital pH meter. Results: The statistical analysis showed a significant difference between smoking and 

the changing of salivary pH value by reduction of saliva pH. The p-value is 0.04 (Significant at p < 0.05). Conclusion: 

Long-term smoking has a significant impact by lowering of the salivary pH value that could make the oral mucosa more 

susceptible to a range of dental and oral diseases. 
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INTRODUCTION: 

Saliva is the fluid that the salivary glands produce and 

release into the mouth. 
[1] 

The majority of the aqueous 

fluid in the oral cavity is composed of saliva.
[2]

 Water 

makes up nighty-nine percent of the total composition of 

saliva, making it the main component of saliva. 

Inorganic and organic components are also included 

within saliva.
[3] 

Each type of gland has different 

components, and different physiological and 

pathological changes can also affect the composition of 

saliva.
[4] 

Particularly in preserving dental health and 

gastrointestinal digestive processes, each salivary 

component has a distinct purpose.
[5]

 

The salivary glands produce between 500 - 2000 mL of 

saliva every day.
[6] 

Saliva plays a crucial role in 

protecting the tissues of the oral cavity from infections 

and dental caries,
[7] 

as well as in the relief of mastication, 

speaking, swallowing and lubricating the oral mucosa. It 

also provides an aqueous medium for taste perception.
[8]

 

The two main salivary glands are the submandibular and 

sublingual glands, which are found in the floor of the 

mouth, and the paired parotid glands, which are situated 

across from the maxillary first molars. Saliva is secreted 

by small glands in the tongue, palate, cheeks, pharynx, 

and lower lip.
[9]

 

Numerous electrolytes, such as sodium, magnesium, 

potassium, bicarbonate, calcium and phosphates, are 

found in saliva. Saliva also contains proteins, enzymes, 

immunoglobulins, nitrogenous and mucins, products like 

ammonia and urea. The following general areas are 

where these components interact in a related function: 

Saliva's pH and buffering ability are regulated by 

bicarbonates, phosphates, and urea; oral microorganisms 

are cleansed, aggregated, and/or attached by 

macromolecule proteins and mucins; dental plaque 

metabolism is aided by these substances; 

demineralization and remineralization are modulated by 

calcium, phosphate, and proteins in concert; and 

antibacterial action is provided by immunoglobulins, 

proteins, and enzymes.
[10,11]

 

The functions of saliva include oral mucosal protection, 

teeth remineralization, taste sensation, digestion, pH 

balance, and phonation. It is made up of different 

electrolytes, peptides, glycoproteins, and lipids that have 

antioxidant, antimicrobial, buffering properties and 

tissue repair,
[12] 

As a result, altered whole-mouth plays 

an important role in the development of oral and dental 

diseases.
[13] 

 

Oral health is greatly influenced by saliva flow, saliva 

buffer capacity, and saliva microorganism content.
[14] 

Saliva's buffer systems are responsible for maintaining a 
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proper acid-base balance.
[6] 

Buffer solutions are resistant 

to changes in the oral pH because they maintain a nearly 

constant pH even when little amounts of base or acid are 

added or when saliva is diluted. Saliva at rest typically 

has a pH of 6.2–7.6. 
[2]

 Saliva contains three different 

types of buffer systems: protein buffer, phosphate buffer, 

and carbonic acid/bicarbonate buffer (which plays the 

most significant role).
[15,16]

 

The pH of saliva, oral clearance, salivary flow rate, 

concentrations of phosphate, calcium, and fluoride ions, 

and salivary levels of oral microorganisms are salivary 

parameters that influence the stability of enamel in the 

oral environment.
[17] 

Microorganisms that can metabolize 

fermentable carbohydrates and produce a range of acidic 

byproducts are part of the oral cavity's microbial flora. 

Until the carbohydrate substrate is metabolized, bacteria 

in the dental plaque will continue to produce acids. 

Stephan et al. found that the pH of saliva and plaque 

drops below the crucial pH value of 5.5 three to five 

minutes after these microorganisms are exposed to 

fermentable carbohydrates.
[18] 

The underlying tooth 

enamel becomes demineralized as a result of this 

decrease in the pH of saliva and plaque. As the acid is 

either neutralized or eliminated from the oral cavity, the 

pH eventually returns to its resting level.
[19] 

Foods that 

cause a pH drop to less than 5.5, or critical pH, are 

thought to be harmful to teeth. The physical 

characteristics of the food consumed and the saliva's 

ability to act as a buffer are the two main variables that 

influence the decrease in salivary pH that occurs after 

consuming any type of food. While the amount of 

fermentable carbohydrates in a food influences the time 

it takes for the pH in the mouth to return to normal, it 

has no direct effect on the pH drop. Consequently, the 

oral clearance time and retentiveness of food have a 

significant impact on the demineralization of tooth 

structure.
 [20,21]

 

In fact, saliva and crevicular fluid paradoxically 

contribute to the development of periodontal pathology 

and are crucial in preventing periodontal disease. As a 

result, a lot of research has been done on these two 

factors. The use of salivary pH as a diagnostic marker 

for periodontal disease is strongly documented in the 

literature.
[22]

 

Smoking is one of the most common bad habits in 

developing countries; it generally has a negative health 

impact because smoke inhalation is hazardous to every 

organ in the body and weakens overall health. According 

to Jena et al., 
[23]

 smoking is the leading cause of cancers 

in the lung, urinary bladder, renal pelvis, oral cavity, 

pharynx, larynx, esophagus, lip, and pancreas. The 

reason for causing cancer is that chemical substances in 

cigarettes damage the DNA in the body, including key 

genes that protect the body from cancer.
[24] 

Smoking is 

the world's second leading cause of early preventable 

death.
[25]

 

Tobacco's negative effects on oral health have been well 

documented in clinical and epidemiological studies.
 [26,27]

 

Saliva is the first biological fluid to be exposed to 

tobacco (smoked or not), which contains a variety of 

toxic components that cause structural and functional 

changes in saliva. 
[28]

 

Since tobacco smoke permeates nearly the entire oral 

cavity, while a person smokes, they are continuously in 

contact with the taste receptors, which serve as the main 

receptor site for salivary secretion. It has been found that 

smoking activates the salivary glands, and smokers 

themselves attest to this fact. Furthermore, because 

habitual smokers do not salivate as much as novice 

smokers do in response to smoking, it has been noted 

that a certain amount of tolerance develops to the 

salivatory effects of smoking. Saliva is the first bodily 

fluid to come into contact with cigarette smoke, which 

contains a variety of toxic substances that cause 

structural and functional changes in saliva.
[29]

 

 

MATERIALS AND METHODS: 

The statistical analysis was done by the SPSS statistical 

package version 22.0. The chi-square calculator test was 

used for analyzing association between the level of 

salivary pH and smoking. The Statistical significance 

was set at 0.05. 

 

Study sample: 

The study included one-hundred twenty patients (60 

smokers and 60 non-smokers) within the age group 

ranged between 20-45 years. The smoker individuals 

included in the study were smoked 10 –15 cigarettes 

daily for more than three years ago. Both smokers and 

non-smokers patients were examined on the basis of 

salivary pH value whether normal or abnormal range. 

Individuals wearing dentures, those with systemic or 

salivary gland disorders, patients with a radiation 

therapy, alcohol drinkers, patients taken any type of 

medicines and users of any kind of smokeless tobacco 

were among the exclusion criteria The normal level of 

salivary pH which considered in the study was ranged 

between [6.2 - 7.6]; relatively neutral, while the 

abnormal level of salivary pH which considered in the 

study was ranged between [4 – 6]; acidic. Table 1. 

 

Saliva collection: 

Saliva samples were collected in the morning after 

fasting all night without eating or drinking anything 

except water. The patients' mouths were rinsed with 100 

milliliters of distilled water, and then the whole saliva 

was collected for two minutes in sterile glass 10 ml 

beaker. As soon as the whole saliva was collected, its pH 

level was measured to avoid degradation of the collected 

saliva. Measurements were taken at room temperature 
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(25°C), in a controlled condition, and in the same 

location. 

 

Saliva Analysis: 

The salivary pH values were measured using digital pH 

meter (Figure .1). A pH-sensitive electrode of pH meter 

was dipped into the collected saliva in glass beaker to 

measure the pH value of saliva. The pH reading was 

recorded after a few seconds of stabilization of the 

digital reading. The electrode was then cleaned with a 

distilled water steam and put in a standard pH 7 solution 

to be ready for the subsequent measurement. 

 

 

Figure 1. Digital pH meter used in the measurements of salivary pH 

 

RESULTS: 

The statistical analysis found 43.3% of non-smoker patients were measured with acidic salivary pH level and 56.6% of 

them were measured with relatively neutral salivary pH level. In addition, the results found 61.6% of smoker patients 

were measured with acidic salivary pH level and 38.3% of them were measured with relatively neutral salivary pH level. 

The statistical analysis showed a significant difference between smoking and the lowering of salivary pH value; The chi-

square statistic was 4.04. The p-value is 0.04 (Significant at p < 0.05). Table. 1. 

 

Table 1. The levels of salivary pH in smokers and non-smokers patients 

  Acidic salivary pH 

[pH 4 – 6] 

N (%) 

Relatively neutral salivary pH 

[pH 6.2 - 7.6] 

N (%) 

Marginal Row 

Totals 

Non smokers 26 (43.3%) 34 (56.6%) 60 

Smokers 37 (61.6%) 23 (38.3%) 60 

Marginal Column 

Totals 

63 57 120  

The chi-square statistic is 4.04. The p-value is 0.04. The results are significant at p < .05. 
 

DISCUSSION: 

Smoking is considered a widespread behavior among the 

population that has harmful effects on public health in 

the long term. In addition, smoking has a direct impact 

on oral health, such as increasing the risk of the oral 

cancer, gingivitis, periodontitis and teeth discoloration. 

The current study examined the relationship between the 

smoking and pH level of the saliva, The study found that 

smoking has a significant effect on changing the pH 

level of saliva because it increases the acidity of saliva 

by reducing the pH of saliva. 

Previous research also had been demonstrated that 

smoking tobacco has a negative impact on a saliva 

health parameter and it reached results similar to the 

current study which conducted to reduction of salivary 

pH levels in smokers compared to non-smokers. Singh et 

al, found that the salivary pH levels in the smokers 

group decreased from 7.10 to 6.30 in the non-

smokers.
[30] 

Another study found that individuals who 

smoke water pipes have lower salivary pH levels than 

people who don't smoke.
[31]

 Similar results were found in 

other studies, which led researchers to conclude that 

tobacco smokers had lower salivary pH levels than non-

smokers. 
[32,33]
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According to Fazail et al., there was a significant impact 

in case of smoking tobacco or using smokeless tobacco 

by reduction of salivary flow rate and saliva pH.
[34]

 

Rahmadi et al. discovered that among male students, 

smoking significantly lowers salivary amylase activity 

and increases the acidity of saliva.
[35]

 

The amount of smoking was found to be strongly 

correlated with salivary flow rate and pH level by 

Saputri et al. Nevertheless, they discovered that salivary 

flow rate and salivary pH had no relationship with the 

nicotine concentrations listed on cigarettes.
[36]

 

Challap et al. found that salivary pH level in tobacco 

smokers were lower than those of the non-smoker group. 
[37]

 

Long-term tobacco use, especially smokeless tobacco, 

can significantly alter salivary flow rate (decreases) and 

pH level (acidic), according to a study by Kanwar et al. 
[38]

 

In addition, there were several conditions that may affect 

the findings of the current study or previous studies; for 

example, consumption of food and beverages, 

particularly those high in sugar may have an impact on 

the salivary pH. Carbohydrates are broken down by oral 

bacteria when we eat or drink and the pH of saliva is 

lowered by the different acids that these bacteria release. 
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