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The use of dentures has been associated with increased stimulated parotid salivary 
flow rates (SPFR). A comparison of SPFRs was made between dentulous subjects 
having 20+ teeth (n = 190) and edentulous individuals (n = 67). Two different 
popuIations were selected, a white group from the Baltimore Longitudinal Study of 
Aging and an African-American group from the Washington Village Medical Center 
in Baltimore. Each group was healthy and unmedicated and had a mean age of 70.2 
years. SPFR was determined with a Carlson-Crittenden cup and 2% citrate for 
stimulation. The edentulous subjects did not wear their dentures during salivary 
collection. The results indicated a significantly lower SPFR in dentate individuals 
compared with edentulous subjects (p < 6.01). Dentulous men also had a lower 
SPFR than edentulous men (p < 0.04). In addition, a pre- and postsurgical evalua- 
tion of 1~0 individuals who underwent full mouth tooth extractions revealed no 
differences in SPFR. These results suggest that edentulism per se does not have a 
deleterious effect on stimulated parotid salivary flow rates. (J PROSTHET DENT 
1993;70:496-9.) 

T he importance of normal salivary gland function 
and its relationship to oral health has been d0cumented.l 
Saliva has important physiologic relationships to speech, 
swallowing, and digestion.” In edentulous individuals, sa- 
liva is necessary for the retention of complete dentures and 
the protection of the denture-bearing tissues.” 

There is limited information about the effects of the loss 
of teeth and wearing of a removable prosthesis on salivary 
flow rates. In 1980, Gabay” reported no differences in stim- 
ulated whole salivary flow rates in 11 elderly individuals 
who went through the transition from dentate to edentu- 
iism. but found a significant increase in salivary flow on in- 
sertion of the dentures. The mean postinsertion flow rate 
was 2 ml/minut,e compared with 0.75 ml/minute during the 
pre- and postsurgical states. One year after denture inser- 
tion Gabay resampied the 11 individuals and found the 
stimulated whole salivary flow rates even greater.l 

.Jensen et al” examined two individuals who underwent 
full mouth both extractions and fabrication of complete 
removable prostheses and found increases in stimulated 
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whole and stimulated parotid gland salivary flow rates af- 
ter the insertion of the dentures and during mastication. In 
addition, there was an increase of whole and parotid sali- 
vary output on the ipsilateral side compared with the con- 
tralateral side during chewing.5 

There are few published data about larger populations 
and the relationship of parotid salivary flow to dentate 
status and the loss of teeth is poorly understood. This study 
investigated the effects of long-term edentulism on stimu- 
lated parotid flow rates (SPFR) in two different elderly 
populations, one white and one African-American. 

METHODS 
Populations 

Baltimore Longitudinal Study of Aging (BLSA). 
The first population consisted of volunteer participants in 
the oral physiology component of the Baltimore Longitu- 
dinal Study of Aging. 6, 7 These participants were commu- 
nity dwelling, ambulatory, elderly (65 years of age and 
older with a mean population age of 70.2 years) white in- 
dividuals of a middle socioeconomic class. They were 
healthy and not taking any prescription medications. The 
subjects were divided into two groups: one group included 
dentulous individuals with 20 or more teeth and in the 
other group were edentulous individuals. There were 161 
subjects in the dentate group (62 women and 99 men) and 
38 (13 women and 25 men) in the edentulous group. In ad- 
dition, all of the edentulous individuals had worn dentures 
for more than 10 years. 
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Fig. 1. SPFR in healthy, unmedicated white and African-American men and women, 
dentulous and edentulous individuals. SPFR = mean value. BLSA, Baltimore longitudi- 
nal study of aging; WVMC Washington Village Medical Center. 

Washington Village Medical Center (WVMC). The 
second group consisted of African-Americans who resided 
in the southwest section of Baltimore City, Maryland. All 
of the participants were ambulatory, elderly patients (65 
years of age and older with a mean population age of 70.2 
years) who sought routine medical and dental care at the 
Washington Village Medical Center. They were healthy 
and not taking any prescription medications. All of the 
participants from the WVMC were of a low socioeconomic 
class. Detailed demographic and social characteristics have 
been rep0rted.s 

There were 12 women and 17 men in both the edentulous 
and the dentate groups. The criteria for the two groups 
were identical to the BLSA population. 

In addition, 10 individuals from the WVMC (four women 
and six men, mean age 70.4 years) with unrestorable teeth 
as a result of multiple caries or untreatable periodontal 
disease were examined before thev underwent full mouth 
tooth extractions. These subjects were generally healthy 
and were not taking any prescription or nonprescription 
medications and had at least five teeth that required 
extraction. SPFR were assessed 1 week before surgery, 6 
months after surgery, and before insertion of their com- 
plete dentures. 

Saliva collection 
Saliva was collected from each subject’s parotid gland 

between the hours of 8 AM and noon to control circadian 
variances.g Subjects did not eat, drink, rinse, or perform 
oral hygiene for at least 2 hours before collection, and the 
patient’s dentures were removed before testing. Saliva was 
collected by one investigator in the BLSA population and 
by a second investigator in the WVMC population. 

The Carlson-Crittenden cup was used to collect the sa- 
liva.‘(‘g l1 The Stenson’s duct was isolated and the Carlson- 
Crittenden cup was positioned over the ductal orifice. 
Stimulated saliva flow was observed for a 2-minute equi- 
librium period followed by a 2-minute period of actual to- 
tal collection. A 2 % citric acid solution was applied to the 
dorsum of the tongue every 30 seconds during the 2-minute 
collection and 2-minute equilibrium periods.12 Samples 
were collected in preweighed plastic tubes and salivary 
output was determined gravimetrically. 

Statistical techniques 

Statistical analyses were performed with the SAS statis- 
tical software package (SAS Institute Inc., Cary, N.C.). 
Descriptive statistics on SPFR were run for dentate and 
edentulous individuals for gender and each population, To 
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Table I. Descriptive statistics on stimulated parotid flow rates in dentulous and edentulous individuals 

Groups n 

Dentate 

SPPR 
mL/min SD n 

Edentulous 

SPFR 
mL/min SD 

Women BLSA 62 0.45 f 0.34 13 0.62 * 0.37 
Men BISA 99 0.56 t 0.41 25 0.63 It 0.40 
Women WVMC 12 0.47 + 0.26 12 0.49 c 0.21 
Men WVMC 17 0.51 * 0.21 17 0.79 -+- 0.54 

Table II. Results of multivariate ANOVA with Table III. Results of 2-way ANOVA with main effects 
interaction terms only 

Source 

Gender 
Population 

BLSA vs WVMC 
Status Dentate 

vs edentuloue 
Gender x population 
Population X status 
Gender x stat,us 

Sum of 
squares F-Ratio P-Value 

0.784 5.51 0.02 
0.091 0.64 0.96 

0.774 5.44 0.03 

0.071 0.50 0.54 
0.029 0.65 0.64 
0.004 0.03 0.86 

Source 
Sum of 

squares F-Ratio P-Value 

Gender 
Dentate status 

Dentate vs edentate 

0.785 5.41 0.02 
0.865 6.16 0.01 

determine whether the data could be combined across 
the two populations, an analysis of variance (ANOVA) 
procedures general linear measure (PROC GLM)13 was 
performed with three classification variables: population 
gender (BLSA versus WVMC), dentate status (dentate 
versus edentulous), and all two-way interactions defined by 
these main-effect variables. In the absence of either a sig- 
nificant main effect of population or a significant interac- 
tion eifect between population and dentate status, the data 
were combined across the two populations. 

Fig. 1. With the exception of greater SPFR among edentu- 
lous WVMC men (Table I), there was little variation of flow 
rates across the groups. Results from the multivariate 
ANOVA demonstrated that data from both populations 
could be combined (Table II). It is likely that the absence 
of a significant effect of population in these models reflects 
the absence of racial differences in mean SPFR because 
each population represents a different race. 

A two-way ANOVA was then used to compare mean lev- 
els of SPFR among men and women and among dentate 
and edentulous individuals. Significant overall group dif- 
ferences, for example, main effects of gender or dentate 
status, were also tested with the Bonferroni (Dunn) t-test. 
The more comparisons made between groups, the more 
likely is the inference that a relationship exists when it 
trllly does not. Multiple comparisons thus artificially 
inflat,e the type I error of each of the comparisons; there- 
fore, the Bonferroni procedure was used to correct for 
rn:-lltiple comparisons in the analyses.14 

After the data from the two populations were combined, 
the effect of gender and dentate status on SPFR was 
examined. The results indicated significant overall main 
effects of gender and dentate status (Table III). Edentulous 
individuals had a higher mean SPFR than did the dentate 
individuals (in data controlled for gender) (Table IV). 
Similarly, men had higher flow rates than did women (in 
data adjusted for dentate status). The significant differ- 
ences among groups remained after adjustment for multi- 
ple comparisons. 

An analysis of SPFR in 10 individuals before full mouth 
tooth extractions and 6 months after surgery, before the 
insertion of dentures, is displayed in Table V. The mean 
number of teeth extracted was 8.4 with a range of 5 to 20. 
The results demonstrate no statistical differences in SPFR 
due to the extraction of teeth. 

DISCUSSION 

For the final set of analyses related to the pre- and post- 
surgical data set, the t-test statistic was used for matched- 
their design to test for significant differences in SPFR be- 
f(:~e and after surgical intervention. The level of signifi- 
! :itwe for all analyses was p < 0.05. 

The results of this investigation showed a significantly 
higher SPFR in edentulous compared with dentulous indi- 
viduals. These elevated SPFR in edentulous subjects tend 
to agree with the elevated whole and parotid salivary flow 
rates reported in the experimental studies by Gabay.4 and 
Jenson et a1.5 

RESULTS 

stimulated parotid flow rates for both BLSA and WVMC 
:r~;hn and women, by dentate status group, are illustrated in 

One possible explanation for the elevated SPFR in 
edentulous individuals may be an adaptive result of the 
chronic stimulation of the mechanoreceptors located under 
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Table IV. Comparison of mean stimulated parotid flow 
rates by gender and dentate status 

Source 

Men 
Women 
Edentulous 
Dentulous 

Adjusted standard 
mean error 

0.62 0.03 
0.51 0.04 
0.63 0.05 
0.50 0.03 

p-Value 

}<0.02 

}<0.02 

Table V. Pre- and postsurgical stimulated parotid flow 
rates 

Presurgery 

SPFR 
mL/min SD 

0.41 + 0.28 

n = 10 patients. 

Postsurgery 

SPFR 
mL/min SD 

0.38 + 0.19 

t-Test 
p-values 

ns. 

the denture base, which initiated an enhanced salivary re- 
flex through pressure mediated by the dentures over the 
years. Because saliva was collected with dentures removed, 
it is unknown what effect long-term use of removable pros- 
theses has on salivary function. Overall, edentulous indi- 
viduals had higher SPFR than dentulous subjects, and this 
was most apparent in edentulous men from the WVMC 
(Fig. 1). Most of these subjects had little dental treatment 
in the past. A clinical observation of these dentures 
(WVMC men) revealed many old, ill-fitting dentures with 
homemade repairs. A majority of these dentures were the 
“vulcanized” type typical of the 194Os, with inadequate re- 
tention and no evidence of ever being rebased for proper fit. 
It is possible that poor approximation of dentures to oral 
mucosa could produce chronic stimulation and irritation, 
which could account for the increased SPFR in this group. 

Another interesting finding of the study was that SPFR 
were not different before or after full mouth tooth extrac- 
tions, which correlates with the report of Jenson et a1.5 The 
data suggest that the removal of the dentition per se, along 
with the periodontal ligaments and associated mechanore- 
ceptors, does not influence an individual’s ability to pro- 
duce stimulated parotid saliva. 

These findings along with previous studies demonstrate 
that extraction of the dentition and the long-term use of 
removable prostheses do not produce detrimental effects 
on an individual’s capacity to produce adequate quantities 

of saliva. Although edentulous individuals may exhibit 
higher elevated SPFR, these rates are still within the nor- 
mal range of salivary gland flow rates reported by Mandell 
and Ship et a1.16 Further research is still required to deter- 
mine the underlying causes for the increase in salivation in 
edentulous individuals who wear dentures. 
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