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ABSTRACT

Background: Increase in salivary flow accompanying complete denture insertion 
is a well-known phenomenon. Complete dentures act as a mechanical stimulant, 
increasing salivary flow after insertion. This study compares unstimulated and 
stimulated salivary flow rates before, during, and after insertion of a complete 
denture in different age groups.

Method: Forty subjects meeting inclusion criteria were selected. Unstimulated saliva 
was collected first.  Stimulation was produced by chewing paraffin wax and collected 
of saliva in a graduated container. This procedure was carried out before insertion, 
during insertion, 24 hours after, and 7 days after insertion of complete dentures. The 
study data were entered, edited, and coded in Microsoft Excel. The unstimulated and 
stimulated salivary flow rate was compared at different time intervals.

Result: Unstimulated salivary rate was lowest before denture insertion with mean 
values of 0.27ml/minute. The highest flow rate was recorded during denture 
insertion (mean values of 0.60 ml/minute). The mean unstimulated salivary flow 
rate 24 hours after denture insertion was higher than 7 days after denture insertion. 
The mean stimulated salivary rate was lowest before denture insertion (mean values 
of 0.59 ml/minute). The highest flow rate was recorded during denture insertion 
(mean values of 0.93 ml/minute). There was a declining trend in salivary flow rate 
after denture insertion i.e. 0.86 ml/minute to 0.75ml/min after 24 hours and 7 days 
of denture insertion. A gradual decrease in salivary flow rate with an increase in age 
was noted but the association of age with salivary flow rates was not statistically 
significant.

Conclusion: There was an increase in both unstimulated and stimulated salivary 
flow rate after insertion of complete denture and age does not affect salivary flow 
rates before, during (immediately after), 24 hours after, and 7 days after denture 
insertion.
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INTRODUCTION

Saliva is a clear, slightly acidic mucoserous exocrine 
secretion. Three paired exocrine glands namely; 
the parotid, submandibular and sublingual glands 
secrete saliva in our body.1 There is a secretion 
of 1-1.5 Ltr of saliva in twenty-four-hour.2 The 
total average volume secreted consists of both 
unstimulated and stimulated saliva. Unstimulated 
saliva is defined as the saliva collected with no 
apparent source of stimulation. Stimulated saliva 
is defined as the saliva produced in response 
to different stimuli. The most commonly used 
stimulants are paraffin wax, rubber bands, gum 
base, and citric acid. 3

Denture integrity is preserved by saliva by its 
cleansing action that washes away food and other 
debris from the soft tissues and the surface of 
the prosthesis. Saliva makes the surface of the 
dentures more compatible by its lubrication in the 
movements of the lips, cheek, and tongue. The 
movement of soft tissues is facilitated by salivary 
glycoproteins during speech, mastication, and 
swallowing of food.1

Thin-film of saliva between the dentures and 
oral mucosa helps in retention of the dentures. 
Physical factors of retention – adhesion, cohesion, 
interfacial surface tension and capillarity come 
into play because of a thin film of saliva and aids 
in the retention of dentures.  There is a profound 
effect on denture retention and stability in 
decreased salivary flow and it also tends to make 
mastication and deglutition difficult. Loss of the 
mechanical protective influence of saliva on the 
denture supporting tissues would predispose them 
to irritation. The antibacterial action provided by 
saliva would be proportionally reduced making 
the denture-bearing oral tissues more susceptible 
to infection. The importance of this film is evident 
from the multitude of problems associated with 
denture wear in the xerostomic patient. Soreness 
and ulceration of the denture-bearing tissues, 
decreased denture retention, burning sensations, 
alterations in taste perception, and difficulty 
in mastication and swallowing are among the 
problems encountered by these patients.4 
Considering the highly significant role played by 
saliva in successful complete denture rehabilitation, 
the prosthodontist must give due attention to the 
quantity and quality of saliva during the fabrication 
of complete dentures. Hypo-salivation and 
associated xerostomia is common finding in the 
elderly. Such conditions must be identified before 
denture fabrication and a treatment plan may be 

needed to be modified accordingly.

Numerous studies have been done around the 
world for the assessment of salivary flow rate 
before and after the insertion of complete dentures 
in different age groups.5-7 It has been a matter of 
debate whether salivary flow rates are affected with 
age. As age progresses, the proportional volume 
of fat and fibrovascular tissue increases in both 
the parotid and submandibular glands, and the 
proportional volume of acini is reduced.8 These 
extensive glandular changes would be expected 
to have functional manifestations. However, the 
opinions of different authors are contradictory. 
No such study has been done in the Nepalese 
context. This study aims to compare the flow rate of 
unstimulated and stimulated saliva in the Nepalese 
populations of different age groups.

MATERIALS AND METHODS

Simple random sampling was done with an 
enrollment of participants who presented with 
complete edentulous at the first visit in OPD  at  
People’s Dental College. The sample size was 
calculated with mean and standard deviation 
based on a reference article by A. Wolff et al with 
a sample of  40 cases. This study was conducted in 
the Department of Prosthodontics & Maxillofacial 
Prosthetics, People’s Dental College & Hospital. 
Before commencement of the study, an approval 
letter was obtained from Institutional Review Board, 
Institute of Medicine (IOM) with reference no 87(6-
11-E)2

/874/875. The duration of the study was one 
year. For all the selected participants’ informed 
consent was taken. Patients with completely 
edentulous subjects who want fabrication of 
complete denture and patients who agree for 
voluntary participation for the study were included 
in the study. Patients with a history of medical 
conditions that decrease salivary flow (uncontrolled 
diabetes, Parkinson’s disease, etc.), patients taking 
neuroleptic drugs and anti-depressants drugs, 
patients with a history of salivary gland disorders, 
and patients with a history of radiation therapy are 
excluded from the study.

Participants were refrained from eating, drinking, 
and smoking 1 hour before the procedure. The 
timing of saliva collection was standardized for all 
subjects is between 1 pm to 4 pm. Unstimulated 
saliva was collected first. Subjects were seated 
comfortably in the upright positions. Then 5ml of 
clean drinking water was provided in the disposable 
cup to swish in the mouth for 5 seconds. After 
spitting the water and initial swallow subjects 
were instructed not to swallow but spit the saliva 
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in the graduated container provided. The subjects 
were instructed to spit the saliva in the graduated 
tube every minute for 10 minutes. At the end 
of 10 minutes, the volume of saliva collected 
was noted and the flow rate was determined as 
volume collected per time. For the collection of 
stimulated saliva, subjects were instructed to chew 
on a piece of a paraffin wax block for 2 minutes. 
At the completion, the subjects were instructed 
to spit the saliva collected in the graduated 
tube. The volume of saliva collected was noted 
and the flow rate was calculated in ml/min. This 
procedure was carried out at 4 appointments i.e., 
Before insertion of the complete denture, During 
insertion (immediately after insertion),24 hours 
after insertion, and 7 days after insertion. The study 
data were entered, edited, and coded in Microsoft 
Excel. The continuous variables like salivary flow 
rate,   age, etc. were summarized using mean and 
standard deviation while the categorical variables 
like sex were summarized in percentages and 
displayed with the help of frequency distribution 
tables. The stimulated and unstimulated salivary 
flow rate at different time intervals (between-
group) was compared. Salivary flow rates within 
the groups at four separate time intervals between 
different age groups and sex was compared. The 
level of significance was set at 5%.

RESULTS

The majority of the patients belonged to the age 
group of 60 - 70 years followed by 50 - 60 years 
and less than 10 percent of patients were less than 
50 years of age (Fig 1). The unstimulated salivary 
rate was lowest before denture insertion with mean 
values of 0.27ml/minute with values ranging from 
0.08 to 0.70. The highest flow rate was recorded 
during denture insertion with mean values of 0.60 
ml/minute and values ranging from 0.26 to 1.28. 
The mean unstimulated salivary flow rate 24 hours 
after denture insertion was higher than 7 days after 
denture insertion.

The mean stimulated salivary rate was lowest 
before denture insertion with mean values of 0.59 
ml/minute with values ranging from 0.18 to 1.50. 
The highest flow rate was recorded during denture 
insertion with mean values of 0.93 ml/minute 
and values ranging from 0.24 to 2.40. There was 
a declining trend in salivary flow rate i.e. 0.86 ml/
minute to 0.75ml/min after 24 hours and 7 days 
of denture insertion. During all the time intervals, 
the salivary flow rate in the stimulated condition 
is higher than in unstimulated conditions. In both 
conditions, the highest flow rate was observed 

during insertion while the lowest was observed 
before denture insertion. Analyses show that mean 
stimulated salivary flow rates were significantly 
higher than the unstimulated salivary rate before, 
during, and after denture insertion with a p-value 
less than 0.001. The highest difference in mean 
flow rates (0.330ml/min) was during insertion of a 
denture and lowest 7 days after denture insertion 
(0.271 ml/min). This signifies that stimulation can 
cause a significant increase in salivary flow rates 
among edentulous patients [Fig 2].

During all the time intervals, the salivary flow rate 
in the stimulated conditions was higher than in 
unstimulated conditions. In both conditions, the 
highest flow rate was observed during insertion 
while the lowest was observed before denture 
insertion [Fig 2].

The salivary flow rate findings of different age 
group suggest that stimulated salivary flow rate 
was higher among edentulous patients of 50 to 
60 years and then it started to decline at higher 
age groups i.e. from 60 - 70 age group to 70 - 80 
age group. On the other hand, no such trend was 
observed in the unstimulated salivary flow rate. 
In both the conditions, an association of age with 
salivary flow rates was not statistically significant 
implying no effect of age on salivary flow rates 
before denture insertion [Table 1].

The findings of salivary flow rate among different 
age groups during insertion suggest that 
stimulated salivary flow rate was highest among 
edentulous patients below 50 years of age and 
then it started to decline at higher age groups i.e. 
from 50 - 60 to 60 – 70, till > 70 years age group. 
On the other hand, no such trend was observed 
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conditions, an association of age with salivary flow 
rates was not statistically significant implying no 
effect of age on salivary flow rates during denture 
insertion [Table 2].

The findings of salivary flow rates among patients 
of different age groups in 24 hours after denture 
insertion suggest that stimulated salivary flow rate 
was highest among edentulous patients below 50 
years of age and then it started to decline at higher 
age groups i.e. from 50 – 60 to 60 - 70 till >70 years 
age group. The unstimulated salivary flow rate was 
highest among patients of 50-60 years and started 
to decline in subsequent higher age groups. In 
both the conditions, an association of age with 
salivary flow rates was not statistically significant 
implying no effect of age on salivary flow rates 24 
hours after denture insertion [Table 3]

The findings of salivary flow rates among patients of 
different age groups  7 days after insertion suggest 
that salivary flow rate was lowest for age the group 
i.e. >70 years and highest for age the group of 
60 - 70 years of age group in both stimulated and 
stimulated conditions. However, the association of 
age with salivary flow rates was were statistically 
significant implying no effect of age on salivary 
flow rates 7 days after denture insertion [Table 4].

DISCUSSION

The role of saliva is very important in maintaining 
the homeostasis of the oral cavity. It exerts 
antimicrobial effects, helps maintain normal oral 
ecology, pH, tooth and mucosal integrity. It also 
mediates taste sensations and assists in mastication 
and deglutition through its lubricative property.10 In 
removable prosthodontics, it is critical for retention 
of dentures and to provide comfort while wearing 
removable prostheses.

An increase in salivary flow rate accompanying the 
insertion of an initial set of complete dentures is 
a well-known phenomenon. Complete denture 
acts as a mechanical stimulant thus increasing 
the salivary flow rate immediately after complete 
denture insertion.11 As different authors and 
studies have advocated variable salivary flow rate 
before, during, and after insertion of complete 
dentures, this study was done to compare the flow 
rate of unstimulated and stimulated whole saliva 
before, during, and after the insertion of complete 
dentures in different age group.4,6,7,9

In the present study, the stimulated salivary flow 
rate was higher than the unstimulated flow at all 
times. The maximum increase in salivary flow rates 

for both unstimulated and stimulated saliva was 
found immediately after denture insertion that 
was 0.60 ± 0.241 ml/min and 0.93 ± 0.41 ml/min 
respectively. The unstimulated salivary rate was 
lowest before denture insertion with mean values 
of 0.27ml/minute with values ranging from 0.08 to 
0.70. The highest flow rate was recorded during 
denture insertion with mean values of 0.60 ml/min 
and values ranging from 0.26 to 1.28. The mean 
stimulated salivary rate was lowest before denture 
insertion with mean values of 0.59 ml/minute with 
values ranging from 0.18 to 1.50. The highest flow 
rate was recorded during denture insertion with 
mean values of 0.93 ml/minute and values ranging 
from 0.24 to 2.40.

This result is in unison with the results of studies 
done by Yurdukoru et, Wolff et al, Matsuda et al, 
Muddugangadhar et al, Tango et al, where there was 
an increase in salivary flow rates immediately after 
insertion of complete dentures.5,7,9 Immediately 
following insertion, the dentures are perceived as 
foreign bodies in the mouth thereby stimulating 
the salivary glands to increase salivary production. 
This explains the increased flow rate of saliva 
immediately after insertion of a complete denture.

In this study, the unstimulated and stimulated 
salivary flow after 7 days of denture insertion 
was 0.50 ± 0.19 ml/min and 0.75 ± 0.31 ml/min 
respectively. This value is less compared to at 
the day of insertion and 24 hours after insertion 
values but higher than that of pre-insertion levels. 
This may be explained by the fact that increased 
occlusal force because of dentures may make it 
possible for patients to chew better and eat greater 
amounts of food, stimulating the salivary glands 
more than before. It has been reported that an 
individual experiences a decrease in salivary flow 
rates after a short-term regimen on a soft or liquid 
diet. Conversely, an increase in the frequency of 
chewing or a change of diet to more rigid foods 
results in increased salivary flow rates.12 Yeh et 
al found salivary flow rates were significantly 
correlated with bite force for the whole saliva and 
stimulated parotid and stimulated sub-mandibular/ 
sub-lingual saliva. Matsuda et al. also found an 
increase in both unstimulated and stimulated whole 
salivary flow rates and maximal occlusal load after 
replacement of inadequate complete dentures with 
new dentures.7

In the present study, there was a trend of the gradual 
decrease in salivary flow rate with an increase in 
age but the association of age with salivary flow 
rates was not statistically significant implying no 
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effect of age on salivary flow rates before, during 
(immediately after), 24 hours after and 7 days after 
denture insertion. The studies conducted by Heft 
and Baum, Jones et al, Ship et al, Muddugangadhar 
et al also concluded that salivary flow rates are not 
related to the age of individuals.13,14 The result of 
this study is in contrast with the study done by Al-
Azzawi et al  found that salivary flow in males was 
significantly higher than in females and the change 
in flow rate of the whole saliva was related to age 
factor.16

Based on this study, an increase in salivary flow 
rate of both unstimulated and stimulated saliva 
in different age groups following insertion of 
complete denture prosthesis was evident. There 
was a trend of a gradual decrease in salivary flow 
rate as age increases but there was no statistically 
significant correlation found. Thus, the general 
perception that aging has effects like dry mouth 
and hyposalivation does not hold true as for results 
of this study. However, the limitation of the study 
is the single-center study with simple random 
sampling and a wider population should be 
included in the study to come to solid conclusions.

CONCLUSIONS

Mean stimulated salivary flow rate was significantly 
higher than the unstimulated salivary rate before, 
during, and after denture insertion. There was 
an increase in both unstimulated and stimulated 
salivary flow rates during (immediately after), after 
24 hours, and after 7 days of denture insertion as 
compared to before insertion of complete dentures. 
There is no statistically significant correlation 
between salivary flow rate and age before, during, 
after 24 hours, and after 7 days of insertion of 
complete dentures.

Recommendations: As observed in the study, 
salivary flow increases immediately after the 
insertion of complete dentures. This phenomenon 
may result in discomfort in the patient immediately 
after receiving new dentures. At the time of denture, 
insertion clinician should explain that new dentures 
are perceived as foreign objects, stimulating the 
salivary glands to produce excess saliva, which 
necessitates frequent deglutition.
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