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Abstract

No previous study has clarified the experience of using adhesives/moisturizers by
comparing them to subjective evaluations of patient satisfaction.

In an ultra-aged society, most elderly individuals experience many oral problems.
Particularly, xerostomia and mal adaptation to dentures may lead to poor retention of
maxillary complete dentures. Many patients use denture adhesives; however, the effects of
these adhesives on denture cleaning and denture function are not well understood in many cases.
Therefore, oral moisturizers are often recommended instead of denture adhesives. The purpose
of this study was to clarify the selection criteria for denture adhesives or oral moisturizers in
wearers of maxillary complete dentures.

Twenty-five maxillary edentulous subjects were enrolled in this study. A denture adhesive
and three oral moisturizers (liquid, gel, and spray) were administered for 3 days each. Patients
were surveyed after each treatment (“the after-use questionnaire”) and at the end of the study
(“the final questionnaire”).

In the after-use questionnaire, the denture adhesive was evaluated highly for “stability,”
“chewing,” “fitting,” and “retention” (P <0.05). On the final questionnaire, the denture adhesive
was selected by 14 and the oral moisturizers by 11 of 25 subjects. Patients who selected
the denture adhesive evaluated its “stability” and lack of an “uncomfortable feeling” highly;
patients who selected the oral moisturizers evaluated the lack of a “dry feeling” highly (P
<0.05).

These results suggest that “stability,” an “uncomfortable feeling,” and a “dry feeling” were
the driving criteria in choosing either the denture adhesive or an oral moisturizer.

INTRODUCTION

Japan is a super-aged society; the elderly population is

sustained moisturizing power and spray-type and liquid-type
moisturizers are suited for ease of use and travel.

expected to peak in 2025. Patients wearing dentures requiring
nursing care and the elderly living at home who cannot easily
visit a dentist have various oral problems, including ill-fitting
dentures and dry mouth, which often make denture retention
difficult. Adhesives improve [1] denture retention by increasing
saliva viscosity between the denture’s mucosal surface and
the residual ridge mucosa, when hydrated by saliva and water.
However, it is very difficult to remove adhesives from the oral
mucosa, and there is a high risk of the mouth becoming a breeding
ground for bacteria if adhesive remains [2,3]. Therefore, use of an
oral moisturizer instead of an adhesive has been recommended.
Different moisturizers are used in accordance with different
methods and properties. A gel-type moisturizer has excellent

Objective comparisons regarding denture retention, oral
dryness, and others have been performed between adhesives and
moisturizers, but few studies have compared subjective patient
satisfaction, the experience of using adhesives/moisturizers, and
other pertinent factors.

In this study, we aimed to uncover factors affecting choice
in selecting adhesives or moisturizers with a sample of patients
wearing maxillary complete dentures.

MATERIALS AND METHODS
Summary

Three retention measurements and three oral dryness
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tests were performed at the first visit. One adhesive and three
moisturizers were distributed for home use; subjects answered
a survey about their experiences using these products. At the
second visit, an additional survey was administered (hereinafter,
“the final questionnaire”) on which product the patients
ultimately wanted to use.

Subjects

This study was approved by the ethics committee of Showa
University School of Dentistry (approval number 2013-043) and
written informed consent was obtained from all subjects. The
subjects were 33 recalled patients (10 men, 23 women; 80.2 *
6.5 years old) who wore maxillary complete dentures that did not
require adjustment [4,5]. Exclusion criteria eliminated patients
with residual roots, mucosal abnormalities, those incapable of
self evaluation because of dementia or other factors, and those
with a history of adhesive or moisturizer use.

Adhesives and moisturizers

One type of adhesive (New PoligripSa; Glaxo Smith Kline,
Tokyo, Japan) and three types of moisturizers (gel: Biotene Oral
Balance Gel; T&K, Tokyo, Japan [sale presently discontinued];
liquid: Oral Balance Liquid; T&K, Tokyo, Japan; spray: Wet Care;
Kissei Pharma Ceutical, Nagano, Japan) were used.

Method of use

Adhesive: After thoroughly washing the denture’s mucosal
surface with water and drying it completely with tissue, cream
adhesive was applied to the left and right sides of the residual
ridge, corresponding to the first and second bicuspids of the
denture’s mucosal surface and to the center of the palate; then,
the dentures were fitted. After applying finger pressure to the
dentures for 10 s, patients were instructed to eat a meal and not
remove the dentures during the day. Patients wore the dentures
before breakfast every day for 3 days.

Moisturizer: Patients were instructed to wash/clean their
dentures thoroughly after waking, breakfast, and dinner, and to
apply moisturizer to the denture’s mucosal surface. The patients
applied the moisturizer three times daily for 3 days.

(1) Gel/liquid: Patients were instructed to apply 1 cm of gel/
liquid to the denture’s mucosal surface and spread it along the
full surface using their fingers.

(2) Spray: Patients were instructed to spray the moisturizer
on the full mucosal surface approximately three times.

Testing

Retention ability: Retention ability was measured according
to Takayama et al, method [6]. First, retention ability was
measured once upon hospital arrival without removing the
dentures. Next, the three moisturizers were measured six times
each. The initial measurement was excluded because the viscous
deformation of the mucosa was not stable. Finally, adhesive was
applied and measured once. Because removing the adhesive is
difficult, retention ability was measured once. Enough liquid was
used to cover the entire denture’s mucosal surface. Approximately
20 N of hand pressure was used to compress the dentures for 10 s
inside the mouth; this pressure was measured.

The conditions for discontinuing measurements were as
follows: if the measurement exceeded 20 N or if the subject
complained of pain. If measurement discontinuation conditions
occurred twice, the measurement was subsequently discontinued.

¢ Oral dryness evaluation: The oral dryness evaluation
consisted of three tests.

¢ Unstimulated salivary flow rate (cotton roll method):
A cotton roll was placed under the tongue for 60 s and
then removed, and the quantity of absorbed saliva was
measured. Caution was advised if the quantity was below
0.2 g in 60 s, and the patient was diagnosed with oral
dryness [7].

« Saliva wetness test: Salivary moisture level test paper
(KISO-Wet Tester, KISO Science Co. Ltd., Yokohama,
Japan) was placed vertically on the mucosa of the tongue
and held there, and the part to where the moisture
penetrated was read during a period of 10 s. Salivary
moisture was evaluated as decreased (less than 1 mm),
mildly decreased (1-1.9 mm), borderline (2-2.9 mm), or
normal (3 mm or more). If the value was less than 1 mm,
moisturizer or artificial saliva was required. Moreover,
even for values between 1 and 2 mm, if the mucosa of the
tongue felt dry, moisture was required.

¢ (Clinical diagnostic criteria: After observation of the
oral cavities, clinical diagnostic criteria (the Kakinoki
classification) [8,9], were used to evaluate oral dryness
from O (normal) to 4 (severe). Level 2 or 3 signified that
the salivary secretion quantity required improvement
and moisturizer was necessary.

Questionnaire
Two types of surveys were conducted in this study.

The after-use questionnaire: The experiences of using each
product for 3 days were evaluated on five levels: good, rather
good, normal, rather poor, and poor. The evaluated items are
shown in Tablel.

The final questionnaire: Subjects were asked if they wished
to use again in the future the product types they selected as good
and why they selected those products. The evaluated items are
shown in Table 2.

Statistical analysis

The Friedman test and Bonferroni method were used for the
analysis of the after-use questionnaire. A t-test was performed
for denture retention ability. For subject evaluations of products,
the Wilcoxon signed-rank test was performed; for comparisons
of denture and adhesive/moisturizer retention abilities [10],
a Kruskal-Wallis one-way analysis of variance was performed.
SPSS ver. 19 (SPSS Statistics Base 19®; IBM, Tokyo, Japan) was
used for analysis [11-14].

RESULTS

Subjects

Of the 33 subjects, eight were excluded; data from 25 subjects
(nine men, 16 women; 79.1 + 7.5 years old) were analyzed.
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Table 1: Questionnaire administered after product usage.

1. How many times per day did you use the product?

- times

2. Taste of the product: how satisfied were you with the product’s taste?

3. Use experience: how easy was it to use the product?

4. Dry feeling: did the product improve the feeling of dryness in your mouth?

5. Taste of meals: was there a change in the taste of meals?

6. Chewing: were you able to chew well?

7. Fitting: did your dentures fit your gums well?

8. Stability: were your dentures stable?

9. Uncomfortable feeling: did you feel a sense of incongruity?

10. Retention: were your dentures retained well?

1) Very satisfied 2) Satisfied 3) Neutral 4) Dissatisfied 5) Very dissatisfied

Table 2: Final questionnaire.

1. Which type of product did you like most?

1) Denture adhesive (Poligrip®)

2) Gel type (Oral Balance®)

3) Liquid type (Oral Balance®)

4) Spray type (Wet Care®)

2. Do you want to use the product that you chose in the future?

1) Extremely well 2) Very well3) Moderately well 4) Slightly well 5) Not at all well

Reasons for exclusion were pain during retention ability
measurement, inappropriate moisturizer use, feeling unwell
from moisturizer use, not finishing the survey, and others.

Retention ability

The retention ability’s mean value was 4.9 + 2.9 N [15].

Oral dryness evaluation

Unstimulated salivary flow rate (cotton roll method):
Fifteen subjects had values of 0.2 g/60 s or higher; 10 subjects
had lower values. A significant difference was not observed.

Saliva wetness test: Four patients had mildly decreased
saliva wetness, 13 patients had borderline, and eight patients had
normal. No subject showed decreased saliva wetness.

Clinical diagnostic criteria: Eleven patients had a score of
0 (normal) and 14 patients had a score of 1 (mild). There was no
subject with a 2 (moderate) or 3 (severe) score.

Denture retention ability, salivary secretion quantity,
and oral dryness

The effect of oral dryness on denture retention ability was
investigated during use. The unstimulated salivary flow rate,
saliva wetness test, and clinical diagnostic criteria did not affect
the denture retention ability results [16].

Comparison of the retention ability of each selected
product

Comparisons of the denture retention abilities of the
selected adhesive and moisturizers were performed (nothing
applied versus adhesive or moisturizer applied) using the final
questionnaire results [17]. Neither the retention ability of the

current dentures nor the retention ability measured when using
the adhesive or moisturizers affected patient preference (Figure

1).
Questionnaire

The after-use questionnaire: An after-use questionnaire
was completed for each product. Moisturizers tended to be
evaluated as slightly poorer or poorer than the adhesive in terms
of “product taste,” and the spray-type moisturizer tended to be
evaluated as poor. Regarding “use experience,” there was no
significant difference between the adhesive and liquid groups
(P >0.05) (Figure 2). Regarding “chewing” and “fitting,” most
subjects responded that the adhesive was better than or rather
better than the liquids or spray (Figure 3, Figure 4). Regarding
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denture denture  moisturizers denture denture moisturizers

adhesive adhesive

Denture Adhesive Selected Moisturizer Selected

Figure 1 A comparison of retention force between those selecting
denture adhesive and those selecting moisturizers. A significant
difference was not observed.
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“retention” and “stability,” most subjects preferred the adhesive
to the liquids or spray (Figure 5, Figure 6).

The final questionnaire: Ultimately, 14 patients selected
the adhesive and 11 selected the moisturizers (gel = 9; liquid =
1; spray = 1). Regarding intention for future use, the answers
of subjects who selected the adhesive were widely distributed
from “wish to use” to “do not wish to use”; most subjects who
selected the moisturizer responded that they “wished to use it on
occasion” (Figure 7).

The number of subjects who wished to use the products
they selected for the adhesive and the oral moisturizers were
equivalent. There was no significant difference between the sexes,
but more men selected the adhesive; the percentages of women
who selected the adhesive or a moisturizer were approximately
equal.

Subjects were divided into two groups according to adhesive
versus moisturizer selection on the final questionnaire, and each
item on the after-use questionnaire was analyzed. Most subjects
who selected the adhesive felt that their dentures were more
stable and caused no discomfort when the adhesive was used
versus a moisturizer. Most subjects who selected a moisturizer
felt there was less dryness with a moisturizer than with the
adhesive (Figure 8).
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Figure 2 Questionnaire results from after product use. In terms of
the “use experience,” there was no significant difference between the
adhesive group and the liquid group (P > 0.05).
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Figure 3 Questionnaire results after product use. In terms of
“chewing,” most subjects responded that the adhesive was better than
or rather better than the liquids or spray.
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Figure 4 Questionnaire results after product use. In terms of “fitting,”
most subjects responded that the adhesive was better than or rather
better than the liquids or spray.
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Figure 5 Questionnaire results from after product use. In terms of
“retention,” most subjects responded that the adhesive was better
than the liquids or spray.

DISCUSSION

In this study, typical gel, liquid, and spray moisturizers
were used. Yamagaki et al,, found that as moisturizer viscosity
increased, retention ability increased [18]; so, a product with
an average viscosity was selected. Moreover, highly viscous
moisturizers were capable of substituting for an adhesive.

The moisturizer quantity was determined according to
previous reports. Kawazoe et al.,, found that the retention ability
decreased if there was too much or too little saliva between
the denture base and the underlying mucosa; they contended
that there is an appropriate amount of product based on each
individual’s saliva amount [19]. Yamagaki et al., found that if test
samples were covered on all model surfaces, retention ability
could be stably measured [18]. Therefore, the adhesive quantity
was set as the amount completely covering the basal denture
mucosa surface.

Tests

Retention ability: To determine the retention ability
required for routine use, it was measured when the subject
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was at rest (not eating, drinking, or gargling). The conditions
of the mucosa and the denture changed when the denture was
removed; because this was believed to differ from routine use,
this measurement was performed once. Because it was difficult
to remove denture adhesive from the mucosal surface and
to place a certain amount between the denture base and the
underlying mucosa, only one measurement was performed
after the moisturizer measurements were finished. To rule out
saliva effects, the first moisturizer measurement was excluded,
and five retention ability measurements were used. The gel
had significantly greater retention ability than the adhesive. A
moisturizer was able to increase retention for a short period.

Saliva secretion quantity and oral dryness: Unstimulated
salivary flow rates were evaluated as the quantity of saliva per
unit time. Kakinoki et al. [20], found that evaluating the quantity
of saliva, clinical diagnostic criteria, dryness of the oral mucosa,
and moisturization status was clinically meaningful.

No subject in this study had moderate-to-severe oral dryness,
so the effect of oral dryness on the subjective/objective evaluation
was believed to be slight.

Stability
3
f * 1 XP<0.05
I * 1
1
25
@ 20
@ 15
._g,
L
6 .
O . .
denture gel liquid spray
adhesive Products

Figure 6 Questionnaire results after product use. In terms of
“stability,” most subjects responded that the adhesive was better than
the liquids or spray.
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Figure 7 Results from the final questionnaire. Ultimately, 14 patients
selected the adhesive and 11 patients selected moisturizers (gel, nine
patients; liquid, one patient; spray, one patient).

- Dry feeling Stability Uncomfortable feeling
£ ok * *P=0.05
@

&

@

=

o

@

=

<

o

@

5

=

@

o

*

K

b

o

[

izl

[

O

N

Ei

2

=]

=

A B A B A B
Products

A Denture adhesive  E: Moisturizers

Figure 8 Comparison questionnaire assessed after product use
between those who selected denture adhesive and those who selected
moisturizers on the final questionnaire.

Questionnaire

Many studies have examined factors affecting satisfaction,
in which patients were asked to use adhesives or moisturizers.
Sato et al. [21], analyzed data from a satisfaction questionnaire,
developed a satisfaction score, and performed various subjective
and objective evaluations. Another study conducted a survey on
subjective symptom improvement when a moisturizer was used
in patients with oral dryness [22]. However, few reports have
compared and studied subjective evaluations of patients who
used adhesives and moisturizers.

The after-use questionnaire: In terms of chewing, fitting,
retention, stability, and other functions, adhesives were more
highly evaluated than liquids or sprays, with no significant
difference between the adhesive and the gel moisturizer. This is
possibly because the gel moisturizer has retention ability similar
to that of an adhesive [21].

When subjects were divided based on adhesive versus
moisturizer selection on the final survey, subjects who selected
the adhesive were most concerned with improvement in denture
function, such as stability and an uncomfortable feeling; those
who selected a moisturizer were believed to be expecting
improvement in the feeling of dryness.

The final questionnaire: Regarding the reason for selecting
an adhesive or a moisturizer, most subjects were satisfied with
the adhesive’s fitting and function, and subjects selected a
moisturizer for ease of use, improvement in dryness, and so on.

Possibly, the number of people who wished to continue using
the products they selected was similar for the adhesive and the
moisturizers because few factors affected the selection of the two
choices; for example, subjects were satisfied with their present
dentures and few had dryness complaints. Future investigations
should be conducted in a larger number of subjects regarding how
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denture shapes and function and how the shape of the residual
ridge affects patients’ choices of adhesives and moisturizers [23].

CONCLUSION

When patients who selected an adhesive versus a moisturizer
were compared, those selecting the adhesive regarded it highly
for its stability and lack of discomfort, and those selecting a
moisturizer regarded it highly for its improvement of dryness.

These results suggest that stability, an uncomfortable feeling,
and a sense of dryness were involved in the selection of a denture
adhesive or moisturizer.
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