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ABSTRACT 
The aim of our study was to assess the relation between the age of dental erosion and the parameters of quality 
and quantity for salivary secretion in patients with gastroesophageal reflux disease (GERD). Materials and 
methods: The study group included 50 patients with gastroesophageal reflux disease (GERD), diagnosed at 
Gastroenterology and Liver Pathology Institute. The patients were examined by same dentist that recorded data 
related to erosion severity. Scores for TWI index, evaluations of stimulated and resting saliva flows (RFS, 
RFR), pH and buffering capacity of saliva, were included in the dental chart used for recording of patient oral 
health within the Discipline of Cariology and Restorative Dentistry. Data were submitted to statistic tests using 
software SPSS 17.0. Results: The age of dental erosion presented a strong correlation with RFS, followed by 
RFR, salivary pH and buffering capacity. Conclusions: Patients with gastroesophageal reflux disease (GERD) 
have a high risk of salivary disorders. Dentists should rebalance the saliva functions related to quantity and 
quality, for a long term success in dental erosions therapy.  
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INTRODUCTION 

The association between endogenic and 
exogenic acids and dental erosions has been 
well documented. The erosive effect of 
endogenic acids was demonstrated in patients 
with gastric disorders. The monitoring of intra-
esophageal pH for 24 hours and gastroscopy 
are the most common tests for diagnosis of 
patients with gastroesophageal reflux disease 
(GERD) and severe erosion [1].  

The protective role of saliva in patients 

exposed to gastroesophageal reflux disease 
(GERD) was discussed in numerous studies. 
The salivary volume, clearance and buffering 
capacity of saliva can be determined both in 
basic conditions and under induced acid 
environment [2]. 
 
MATERIAL AND METHODS 

The study group included 50 patients with 
gastroesophageal reflux disease (GERD), 
diagnosed at Gastroenterology and Liver 
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Pathology Institute. The patients were not 
treated with medication that could affect 
salivary function. The patients were examined 
by the same dentist. Data related to erosion 
severity (TWI index), salivary flow rates in 
stimulated and non-stimulated conditions 
(RFS, RFR), and buffering capacity (BS), 
were included in the dental chart used for 
recording of patient oral health within the 
Cariology and Restorative Dentistry 
Discipline. Data were submitted to statistic 
tests using software SPSS 17.0.  
 
RESULTS AND DISCUSSIONS 

Table 1 presents minimal and maximal 
values, mean, standard deviation, variation, 
Skewness and Kurtosis values, as follows: 
 Normal values of RFR (rate of resting 

salivary flow) vary between 0.4-0.6 
ml/min. The study group presented values 
between 0,4-0,7 ml/min; the maximum 
limit is overpassed; 

 Normal values of RFS (rate of stimulated 
salivary flow) vary between 1-2 ml/min). 
The study group presented values between  
0,6-1,0 ml/min;  

 The recorded values of salary pH (minimal 
6,0, maximal 6,6); the normal values vary 
between 6,8-7,4;  

 Both values of salivary buffering capacity 
(minimal value 2 and maximal value 6) are 
inferior comparing with a normal range of  

10-12; 
 RFR, RFS, salivary pH and buffer capacity 

(BS) present positive values for skewness, 
indicating that distribution is oriented to 
right side. The age of dental erosions is 
negative and is associated with orientation 
to left side. To establish the degree of 
distribution deviation, each value was 
divided to standard error: RFR, salivary 
pH and age of dental erosion are under 2, 
indicating that distribution is not 
significantly deviated from normal values; 
for RFS and BS distribution is 
significantly deviated from normal values.  

 Kurtosis represents a measure of 
distribution height; all analysed parameters 
present negative values, associated with a 
platikurtik distribution; distribution is not 
deviated from normal values.  
Table 2 shows the existence and intensity of 

relations between the assessed parameters. The 
age of dental erosion presents a strong 
correlation with RFS (-0,992), followed by 
RFR, salivary pH (0,983) and BS (-0,935). The 
links between age of dental erosion and these 
parameters are strong and the values of 
correlation coefficient are negative, oriented to 
1; this means that the age of dental erosion 
conduct to the decrease of these parameters. 
The strongest correlation was determined 
between salivary pH and RFR, indicating a 
direct strong relation between these parameters. 

 

 N Min. Max. Mean Std. 
Deviation Variance Skewness Kurtosis 

 Stat. Stat. Stat. Stat. Stat. Stat. Stat. Std. 
Error Stat. Std. 

Error 

RFR 50 ,4 ,7 ,532 ,1115 ,012 ,521 ,337 -1,091 ,662 
RFS 50 ,6 1,0 ,762 ,1550 ,024 ,707 ,337 -1,155 ,662 
pH 50 6,0 6,6 6,264 ,2229 ,050 ,521 ,337 -1,091 ,662 
BS 50 2 6 3,12 1,769 3,128 1,010 ,337 -,952 ,662 

Age of dental erosion 50 5 12 8,98 2,752 7,571 -,603 ,337 -1,266 ,662 
Valid N (listwise) 50          

Table 1. Descriptive statistics 
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  Age of dental 
erosion RFR RFS pH BS 

Age of dental 
erosion 

Pearson Correlation 1 -,983** -,992** -,983** -,935** 

Sig. (2-tailed)  ,000 ,000 ,000 ,000 

N 50 50 50 50 50 

RFR 
Pearson Correlation -,983** 1 ,993** 1,000** ,932** 
Sig. (2-tailed) ,000  ,000 ,000 ,000 
N 50 50 50 50 50 

RFS 
Pearson Correlation -,992** ,993** 1 ,993** ,962** 
Sig. (2-tailed) ,000 ,000  ,000 ,000 
N 50 50 50 50 50 

pH 
Pearson Correlation -,983** 1,000** ,993** 1 ,932** 
Sig. (2-tailed) ,000 ,000 ,000  ,000 
N 50 50 50 50 50 

BS 
Pearson Correlation -,935** ,932** ,962** ,932** 1 
Sig. (2-tailed) ,000 ,000 ,000 ,000  
N 50 50 50 50 50 

**. Correlation is significant at the 0.01 level (2-tailed). 

Table 2. Pearson correlation 

The strong relations were also determined 
between RFR and RFS as well as between 
salivary pH and RFS (0,993). 

The stimulated salivary flow has an 
important role for clearance and cleaning of 
oral cavity, preventing formation of bacterial 
biofilm. 

The properties of saliva that prevent dental 
erosions are as follows: 
 clearance of potential erosive agents;  
 buffering capacity of food acids;  
 formation of dental pellicle through 

salivary proteins and glycoproteins 
adsorption;  

 supply of calcium, phosphate and fluoride 
for remineralisation process.  
Only unstimulated salivary flow and 

buffering capacity can be associated with 
dental erosion. Unstimulated saliva presented 
a lower pH and a lower buffering capacity. 
The saliva alterations associated with 
gastroesophageal reflux disease (GERD) can 
be considered as a pathogenic factor [3]. In 
particular, the maintenance of the basal flow 

rate within normal limits seems to exclude 
drug side effects in determining the observed 
salivary hypofunction, while the inability to 
reach adequate stimulated performances 

-

by which the upper gastrointestinal mucosal 
irritation has long been thought to stimulate 
salivation. An insufficient salivary flow is 
associated with low clearance and reduced 
capacity of oesophageal acids neutralisation 
and can conduct to lesions at the level of 
oesophageal mucosa [4]. Finally, 
gastroesophageal reflux disease can be 
considered a major etiopathogenic factor in 
salivary dysfunction.   

 
CONCLUSIONS 

Patients with gastroesophageal reflux 
disease (GERD) have a high risk of salivary 
disorders. Dentists should rebalance the saliva 
functions related to quantity and quality, for a 
long term success in dental erosions therapy.  
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