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ABSTRACT 

The aim of this study was to perform quantitative and qualitative assessment of salivary secretion within a 

group of young adults. Materials and methods: the study included 130 patients aged 19-22 years, attending the 

Faculty of Dental Medicine at the U.M.Ph. "Grigore T. Popa" in Iasi. The subjects were clinically examined for 

the DMFT, CPITN and API indices assessment, as well as for stimulated salivary flow rate and saliva buffer 

capacity. Results: 34% of the subjects had a medium oral hygiene. The mean DMFT index was 9.46. 60% of the 

subjects had supra/subgingival calculus. 92.31% of the subjects had a normal salivary secretion rate and 77% of 

them had a normal saliva buffer capacity. Correlations were found between the clinical indicators of oral health 

status and the salivary parameters. Conclusion: detecting host-related risk factors may be one of the basic 

elements in the control and prediction of dental caries. 
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INTRODUCTION 

Saliva is one of the most important 

components of the oral environment and an 

integrated component of oral health, its 

importance being given by its functions: 

cleaning of oral surfaces, protecting dental 

integrity against abrasion and attrition, 

delaying demineralization and promoting 

remineralization, neutralizing acids and 

protecting the oral cavity against infectious 

factors. The quantitative reduction of 

salivary secretion or changes in its 

properties can lead to a series of oral-

dental disorders that subsequently produce 

negative effects on the quality of life of the 

patient. 

The purpose of the present study was to 

perform the quantitative and qualitative 

assessment of salivary secretion within a 

group of young adult subjects, as well as to 

establish a series of correlations with other 

parameters of the oral and general health 

status. 

 

MATERIALS AND METHOD 

The study was cross-sectional clinical 

type and included 130 patients aged 19-22 

years, attending the 3rd year of the Faculty of 

Dental Medicine at the University of 

Medicine and Pharmacy "Grigore T. Popa" 

in Iasi. Of these, 74 (56.92%) were female 
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and 56 (43.08%) male. Patients in which a 

complete and correct clinical examination 

could not be performed, or in which the 

clinical indices used in the study could not 

be evaluated were excluded (for example, 

patients wearing orthodontic appliances, 

where vestibular faces could not be taken 

into account in determining the DMF index). 

Informed consent of the participants was 

obtained prior to the study.  

The clinical examination of the subjects 

included in the study was performed by a 

single examiner. The clinical examination 

aimed to determine the DMFT caries 

experience index, to evaluate the periodontal 

health status using the CPITN index and to 

evaluate the oral hygiene degree using the 

API bacterial plaque index. The API 

(Approximal Plaque Index) index 

appreciates qualitatively and as a percentage 

the accumulation of bacterial plaque in the 

approximate spaces. A dye solution 

(Rondells Blue-SDI Svenska) was used to 

reveal the bacterial plaque. Salivary tests 

were used for the assessment of the quality 

and quantity of the saliva: evaluation of the 

salivary stimulated flow rate using paraffin 

tablets and evaluation of the buffer capacity 

of the saliva (Dentobuff Strip test). 

The examinations were performed under 

the conditions of a regular dental office, with 

strict observance of the protocols for 

preventing infection transmission. The 

dental mirror and the dental probe and 

artificial lighting (the scialithic lamp of the 

dental unit) were used for the clinical 

examinations. The clinical examination was 

performed according to the methods and 

definitions proposed by the World Health 

Organization [1]. No radiological 

examinations were used. 

The statistical software package SPSS 

(Statistical Package for the Social Sciences), 

version 20 was used for data analysis; data 

comparison was performed using the chi-

square test, and Pearson analysis was used to 

establish correlations. The value of the cut-

off point p was set at 0.05. 

 

RESULTS 

Most of the subjects in the study (44 

patients, meaning 33.9%) presented a 

medium oral hygiene; 42 patients (32.3%) 

had a relatively good oral hygiene, 32 

patients (24.6%) had an optimal oral 

hygiene, and 12 subjects (9.2%) had a totally 

unsatisfactory oral hygiene (Fig. 1). The 

descriptive analysis of the API index showed 

an average value of 46.58% for the whole 

sample. 
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Figure 1. Subjects distribution according to oral hygiene 

The DMFT index had values ranging 

between 0 and 22 in the study group (Fig. 2). 

The values of 8 and 10 were encountered 

with the highest frequency. The mean value 

of the DMFT index within the group was 

9.46 (standard deviation 5.143). 

 

 

Figure 2. Percentage distribution of DMFT values in the study sample 

Periodontal health status was assessed 

using the CPITN. 32 patients (24.6%) had a 

healthy periodontium (code 0), 16 subjects 

(12.3%) had gingival bleeding (code 1), 78 

patients (60%) - supra / subgingival calculus 

(code 2) and 4 of them (3.1%) - periodontal 

pockets up to 5 mm depth (code 3). None of 
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the subjects had periodontal pockets of more 

than 6 mm depth. 

The analysis of stimulated salivary flow 

rate showed that 120 of the patients 

(92.31%) had a normal salivary secretion 

rate, higher than 1.1 ml / minute; 6 of them 

(4.62%) had a salivary secretion between 

0.9-1.1 ml / minute, 4 subjects (3.07%) had a 

low salivary secretion, between 0.5-0.9 ml / 

minute and none of the 130 patients had a 

salivary secretion of less than 0.5 ml / 

minute, which is very low (Table 1). 

In what concerns the saliva buffering 

capacity of the 130 patients studied, 100 of 

them (76.9%) had a normal buffering 

capacity, and the remaining 30 subjects 

(23.1%) had a reduced buffer capacity. None 

of the subjects included in the study had 

very low saliva buffer capacity (Table 1). 

Table 1. Percentage distribution of subjects according to salivary parameters 

Stimulated salivary flow rate (ml/min) Buffer capacity of saliva 

>1.1  0.9-1.1 0.5-0.9 <0.5 Normal  Reduced  Very reduced 

92.31 4.62 3.07 0 76.9 23.1 0 

 

Comparative analysis of the DMFT 

values according to the salivary flow rate 

(normal, reduced, low) showed statistically 

significant differences (Table 2), p < 0.05. 

The Pearson correlation analysis showed the 

existence of a moderate correlation (r < -

0.50) between the DMFT index and the 

salivary flow rate, and the negative sign of 

the coefficient indicated an inverse 

correlation between the two variables: the 

DMFT index increases as the salivary flow 

rate decreases. 

Chi-square test showed statistically 

significant differences between the values of 

the bacterial plaque index according to 

salivary flow rate (p 0.05) (Table 2). 

Pearson's correlation analysis between 

salivary flow and bacterial plaque showed a 

negative, moderate correlation - the bacterial 

plaque index increases as the salivary flow 

decreases. 

Table 2. DMFT and API average values according to stimulated salivary flow rate 

Indices Salivary flow rate Statistics  

Normal  Reduced  Low  χ 
2
 p Pearson 

DMFT 8.23 12.25 20.15 11.253 0.020 -0.523 

API 32.18% 53.25% 96.15% 10.128 0.000 -0.319 

 

The comparative chi-square analysis of 

DMFT index values according to the 

buffering capacity of the saliva showed the 

existence of statistically significant 

differences (Table 3), p   0.05. Pearson's 

correlation analysis between the buffer 

capacity of saliva and the DMFT index 

showed a moderate inverse (indicated by the 

negative sign of the correlation coefficient) 

correlation (r = -0.576): the DMFT index 

increases as the saliva buffer capacity 

decreases. 

Chi-square comparison test revealed 

statistically significant differences between 

salivary pH values (buffer capacity) 

according to the bacterial plaque index (p 

0.05) (Table 3). Pearson's correlation 

analysis between salivary pH and bacterial 

plaque showed a negative, moderate 

correlation - salivary pH decreases as the 

bacterial plaque increases. 
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Table 3. DMFT and API average values according to saliva buffer capacity 

Indices Saliva buffer capacity Statistics  

Normal  Reduced  χ 
2
 p Pearson 

DMFT 12.24 19.68 12.784 0.010 -0.576 

API 36.14% 74.28% 16.221 0.000 -0.501 

 

DISCUSSION 

Total saliva is a complex mixture of oral 

fluids, consisting of the secretion of the 

salivary glands, crevicular gingival fluid, 

bacteria and their products, viruses, fungi, 

flaking epithelial cells, other cellular 

components, as well as food debris.. 

Decreased salivary flow rate is a risk 

factor for tooth decay. The most common 

disorder of the salivary flow is the decrease 

of the secretion rate, which may be due to 

various factors, the values considered to be 

"at risk" being < 0.30 ml / min for 

unstimulated salivary flow rate and < 0.7 ml 

/ min for stimulated salivary flow rate. 

These statements are supported by the 

results of the present study, in which 

statistically significant differences were 

observed between the values of the DMFT 

caries experience index depending on the 

salivary flow rate; a moderate inverse 

correlation was found between the two 

variables: the DMFT index  increased as the 

salivary flow rate decreased. 

Correlations between salivary flow rate 

and the number of remaining teeth in the 

oral cavity were reported by other authors, 

too. Sawair, in a study in Jordan, found an 

increase in the number of missing teeth as 

the salivary flow decreased. Also, a study in 

Japan showed that the number of teeth 

present in the oral cavity was higher in 

patients with normal salivary flow, 

suggesting that monitoring salivary 

parameters such as flow rate, pH, and buffer 

capacity may be an important step in 

ensuring oral health [2]. 

Numerous studies have shown that, in the 

case of individuals with active caries, acid 

production is higher in quantity and faster 

than in caries-free subjects. Quantitative 

assessment of resistance to pH changes is 

called "buffer capacity". There is strong 

evidence showing that it protects against 

tooth decay. Low buffer capacity is 

generally associated with the development of 

carious lesions, due to the inability of saliva 

to neutralize plaque acidity and induce 

remineralization of initial enamel lesions. At 

the same time, an association between low 

levels of dental caries and a good saliva 

buffer capacity was observed. 

Similar results were obtained in the 

present study, too. Subjects with a saliva 

buffer capacity within normal range had a 

mean value of the DMFT index of 12.24, 

whereas in those with a reduced saliva buffer 

capacity, the mean value of the DMFT index 

was 19.68; a moderate, inverse correlation 

was found between the two variables. 

The buffering capacity of saliva is 

considered to be one of the best indicators of 

caries susceptibility, as it highlights the 

host's response. Saliva, by its buffering 

capacity, acts as a pH regulator, neutralizing 

the acids produced by cariogenic bacteria. 

This capacity is based on phosphate and 

bicarbonate systems. At the same time, 

saliva also contains a number of antibacterial 

factors, such as lysozyme, lactoperoxidases, 

lactoferrin and numerous immunoglobulins, 

which control the growth of the cariogenic 

microflora in the oral cavity. 
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Results similar to the present study were 

obtained by other authors, who reported an 

inverse correlation between saliva buffer 

capacity and carious activity. The decrease 

in saliva buffer capacity leads to a 

significant increase in caries susceptibility, 

because the dissolution of enamel by the 

acids in the plaque is no longer counteracted 

[3, 4, 5]. 

Also, a study in India showed that 

salivary pH values were higher in caries-free 

patients compared to those affected by 

dental caries. As Ericsson noted, there is an 

inverse correlation between the buffer 

capacity of the saliva and dental caries 

incidence [6, 7]. 

At the same time, a close relationship 

exists between the salivary flow rate and the 

pH of the oral cavity. The saliva that 

generally forms the environment of the oral 

cavity is the resting saliva. The pH of saliva 

ranges typically between 6.2 and 7.6, with 

an average of 6.7. The resting pH of the oral 

cavity does not fall below 6.3. The pH value 

is maintained in the neutral zone (6.7 - 7.3) 

by the saliva, through two mechanisms: on 

the one hand, the salivary flow ensures the 

clearance of carbohydrates that could be 

metabolized by the bacteria, as well as the 

elimination of the acids produced by them; 

on the other hand, acids from food and 

beverages, as well as those resulting from 

bacterial activity, are neutralized by the 

saliva buffer activity [8, 9, 10]. 

The salivary flow rate is closely related to 

the consistency of the saliva. As the salivary 

flow increases, the ability to clean the dental 

surfaces and to dilute the contained 

substances increases. A decrease in salivary 

flow is followed by a decrease in the 

capacity of cleaning the oral surfaces. The 

salivary pH may vary, depending on the 

changes in the salivary flow rate, between 

5.3 and 7.8. In the oral fluids, there are 

various sources of hydrogen ions: from the 

secretion of the salivary glands, in the form 

of organic and inorganic acids, produced by 

the oral microbiota or from food. These ions 

influence the balance of calcium phosphates 

in enamel. The higher the concentration of 

hydrogen ions, the lower the pH level, and 

vice versa [11, 12]. 

 

CONCLUSION 

Based on these considerations, it can be 

appreciated that detecting host-related risk 

factors may be one of the basic elements in 

the control and prediction of dental caries. 

This approach may help clinicians 

reconsider dental caries as an infectious 

disease and may facilitate therapeutic 

decision-making based on evidence. 
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