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Abstract: The aim of this study was to find a method for the elderly to cope with xerostomia and oral dryness. In
particular, we investigated whether daily oral health care with a dentifrice that included a moisturizing agent could affect
oral dryness. The subjects were 10 elderly women (mean age was 80.1 years old) who resided in a nursing home and
were using a dentifrice that contained a moisturizing agent for daily oral health care. After three months of the beginning
of using a dentiftice, the participants were classified into 2 groups, 5 women who continued to use the dentiftice and the
others who stopped using the dentifrice for two months. An oral dryness evaluation was carried out with an oral mucosal
moisture measurement and a saliva wetness test at the beginning of use of the dentifrice, three months and five months
later. The oral mucosal moisture measurement of buccal and tongue mucosa indicated a significant improvement after
3 months of continued use of the dentifrice. However, all participants who had stopped using the dentifrice reverted to
their prior oral dryness condition after five months. In the dentifrice group there was almost no variation for two months.
These results show that application of a dentifrice with an oral moisturizing agent could improve the oral dryness of
the elderly. When the elderly stop using the dentifrice, multidirectional intervention could be needed for fundamental

improvement of oral dryness and xerostomia.
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It is well known that saliva has important roles to
maintain oral health: antibacterial activity, natural purifi-
cation and a mucosal protective effect. Nevertheless,
complaints about oral dryness and xerostomia have
become increasingly common in recent years, and these
symptoms are frequently shown in elderly people.'™
Additionally, some studies have indicated that oral
dryness is caused by a decrease in saliva production, thus,
adversely affecting oral health and function.*”” Sjégren’s
syndrome, systemic lupus erythematosus and diabetes
mellitus are diseases that bring on reduced secretion of
saliva.*'V It has been reported that the salivary gland
function tend to become diminished in healthy elderly;
however, the reduction of salivation in elderly is rarely
different from that in young adults and there is little
relationship between a decrease in saliva production

and advancing age.'” As it stands now, a decrease of

xerostomia, oral health care, elderly, moisturizing agent.

oral function, which may be affected by feeding and the
taking of numerous medications, could contribute to oral
dryness or xerostomia; it is, therefore, an important issue
that needs to be dealt with."?

Some methods used for xerostomia include admini-
stering artificial saliva and the use of pharmacological
agents to develop secretion of saliva.'*'> However, these
results indicate that patients with xerostomia had little
beneficial effect or the duration was not long enough to
remedy oral dryness.

In recent years several varieties of oral moisturizing
gels for relief of oral dryness have gradually been coming
into use.'®'” The moisturizing gels are easier to keep in
the oral cavity than artificial saliva, and the gels can easily
be used by a caregiver or by the elderly themselves.
Therefore, these oral moisturizing products have been

made available for nursing-care facilities and at-home
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care. Some studies show that oral moisturizing gels for
xerostomia have evanescent advantages for xerostomia
caused by preoperative radiation treatment or Sjogren’s
syndrome.'®” On the other hand, little research refers to
the effect of oral moisturizing agents for xerostomia and
oral dryness of the elderly, notably long-term changes of
oral conditions.

The aim was to find a method for the elderly to cope
with xerostomia and oral dryness. In particular, the
changes and effectiveness were investigated whether
daily oral health care with a dentifrice that included a

moisturizing agent could affect oral dryness.
Subjects and Methods

The subjects were 10 elderly women who resided
in a nursing home in Tokyo. All of the women showed
xerostomia clinically in a dental check-up. The mean age
was 80.1 years; the youngest woman was 72 years of age
and the oldest was 94 years of age. Their nursing care
level was 4 or 5, and only the caregivers of the nursing
home cared for the subjects’ oral health. Additionally, all
participants had either partial or complete dentures and
could easily eat meals. The subjects took daily medicines,
including antihypertensive drugs, which might cause a
decrease in saliva secretion. The subjects or their families
were given an explanation of this study, and signed
consent was obtained from each participant. The degrees
of oral dryness of the objects were evaluated by the
following two examinations:

1) Oral mucosal moisture measurement

The dryness of the tongue and the buccal mucosa were
measured by an oral moisture tester (Mucus, LIFE Co.,
Ltd., Koshigaya).?'* The tester measured the dorsal
surface area of the tongue 10 mm from the tip, and the
buccal mucosa from the angulus oris. Each measurement
was repeated 3 times, and an average was calculated as
a representative value. Figure 1 shows the measurement
position of the oral mucosa.

2) Saliva wetness test (KISO-WeT, KISO science

Co., Ltd., Yokohama)

A saliva wetness test was used for evaluation of
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Fig. 1 The measurement position of oral mucosal moisture.

Fig. 2 The situation of saliva wetness test.

Table 1

Oral mucosal moisture

The criteria of oral dryness in this study.

Saliva wetness test

measurement
Normal Over 30
Boundary 2930 Normal Over 5 mm
Slightly-dry 27~29 Slightly-dry 3~5mm
Moderate dry 25~27 Moderate dry Under 3 mm

sublingual dryness as shown in Fig. 2. The tester was
placed on the mucosa of the sublingual area for 10 s and
then evaluated by a half of a millimeter.*”

Both of the oral dryness evaluations were based
on previous studies and were carried out from 9 to 11
a.m.”'? The criteria of evaluation are represented in
Table 1. The above-mentioned oral dryness measure-
ments were done at the onset of intervention, and after 3
and 5 months, respectively. In this study an oral care gel
including a moisturizing ingredient (REFRECARE-H,
EN Otsuka Pharmaceutical Co., Ltd., Tokyo) was used
as the specimen. At the time of intervention onset,
caregivers of the nursing home received a clear explana-

tion regarding the use of the moisturizing oral care gel
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Investigation point

Three months later

Five participants
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Five months later

Continuing of use of
oral care gel

Beginning of use of

Termination of

oral care gel

Discontinuing of use of
oral care gel

intervention

Five participants

The evaluation of

oral dryness

The evaluation of
oral dryness

The evaluation of

oral dryness

Fig. 3 Schema of the investigation program.

and oral health care method. The caregiver used a dollop
of the dentifrice (approximately 1 cm in size) with a
toothbrush and an oral swab twice daily (after breakfast
and dinner).

In particular, the participants were told to avoid using
an excess amount of the gel around the hard palate and
the tongue. No one was allowed to use another brand
of toothpaste and/or oral gel during the study period.
In addition, during the investigation period and once a
month, the caregivers underwent checks concerning the
method of oral care by a dentist.

Three months later, the subjects were divided into 2
groups on the basis of the changes regarding their oral
dryness. Five of the participants were classified to a
group to continue using the dentifrice; caregivers were
responsible for cleaning the oral cavities of the subjects.
Alternatively, the remaining participants stopped using
the dentifrice and continued to receive oral health care
by the caregivers in a similar way. The classification
was initiated to avoid a bias between the oral mucosal
moisture measurement and saliva wetness test of the
groups. A schema of this investigation program is shown
in Fig. 3.

All the objects received the same measurement and test
2 months later, and the effects of the oral moisturizing gel
were evaluated.

The results of the oral mucosal moisture measurement
and the saliva wetness test were compared statistically
by chi-squared test. Moreover, the result of oral mucosal

moisture measurement and saliva wet test of continuing

and discontinuing groups among investigation point,
3 months later and 5 months later were compared by
repeated measure ANOVA and Bonferroni-Dunn test
were calculated by SPSS 14.0J (SPSS Japan Inc., Tokyo).
The p-value of less than 0.05 was considered to indicate
a significant difference for chi-squared test and two-way
ANOVA for Bonferroni-Dunn test.

All experimental protocols were approved by the
Ethics Committee of the School of Dentistry, Showa
University (Approval Code: 2008-36).

Results

The buccal and tongue mucosal measurements of the
pre and post intervention are shown in Fig. 4. No subject
was evaluated normal in this measurement before using
the moisturizing dentifrice. After the use of dentifrice
for 3 months, 8 elderly were classified as normal in
the buccal mucosal measurement and 6 were classified
normal in the tongue mucosa measurement. Meanwhile,
the number of boundary cases decreased markedly in
the buccal mucosa measurement, and the participants
classified into slightly-dry and moderate dry groups were
shifted into boundary or normal groups in the tongue
mucosa measurement. The results of the oral mucosal
moisture test showed a statistical difference between pre
and post intervention.

Figure 5 shows the results of the oral saliva wetness
test before and after using the moisturizing dentifrice.
Five participants were categorized as slightly-dry and the

remaining were categorized as moderate. Three months
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Fig. 4 Change of oral mucosal moisture measurement in 3
months.
**p<0.05, **p<0.01 by chi-squared test.
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Fig. 5 Change of oral saliva wetness test in 3 months.

N.S.: not significant by chi-squared test.
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Bucca Tongue

Fig. 6 Change of oral mucosal moisture measurement from beginning of invention to termination.
**p<0.003 in discontinuing group, +: p<0.0167 in continuing group, N.S.: not significant by Bonferroni-Dunn test.

later, 4 participants were evaluated normal and the
number in the moderate group had decreased. However,
there was no significant difference in the changes of the
saliva wetness test.

The processes of the oral mucosal moisture measure-
ment and the saliva wetness test of the discontinued
and the continuing groups are indicated in Figs. 6 and
7. In the buccal mucosal measurement, all participants
who had stopped using the dentifrice reverted to their
prior oral conditions five months later. The results of
the continuing group showed no significant change in
the term between 3 and 5 months; the measurement
had increased slightly except for 1 participant whose
measurement result had decreased over a period of 2

months. Both results of buccal and tongue mucosa did

not show statistic difference between continuing and
discontinuing groups (F=0.32 and 0.33, p=0.46 and 0.57,
and respectively). However, the result of buccal mucosa
showed statistic difference between investigation point
and 3 months later and 3 months later and 5 months later
in discontinuing group (p<0.01). Similarly, the results of
buccal and tongue mucosa in continuing group showed
statistical changes between the investigation point and 3
months later (p<0.05). The changes of the saliva wetness
test indicated similar tendency as that of the oral mucosal
moisture measurement; on the other hand, there was
no significant difference in both of discontinuing and
continuing group.

The degree of wetness of 3 participants diminished

after stopping the use of the dentifrice, although 1
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Fig. 7 Change of saliva wetness test from beginning of
investigation to termination.
N.S.: not significant by Bonferroni-Dunn test.

participant showed no variation. The results of the
remaining 1 participant represented a mild increase of
oral wetness over the 2 months. Three subjects in the
continuing group showed a slight increase of oral wetness
from 3 to 5 months later; however, there was almost no
variation for the 2 months. All the comparisons between
counting and discounting group and among investigation
point, 3 moths later and 5 months later did not show any

significant differences.
Discussion

In this study changes of oral dryness in elderly females
were analyzed, and the effects of oral health care with a
moisturizing dentifrice were examined for 5 months. A
past researches indicate that a dentifrice with moisturizing
agents could ease some subjective and/of objective
complaints.' Additionally, it has been shown that
moisturizing the oral cavity might influence the general
physical condition, including fever and amount of food
intake.?” The results in this study showed objectively that
a moisturizing dentifrice could improve the dryness of
the oral mucosa. The oral mucosal moisture measurement
used in this study determines the electrostatic capacity
to evaluate the amount of water in the epithelium of
the mucous membrane.”” Moreover, for people with
xerostomia, the sublingual saliva wetness test had a high
correlation with spitting method, a way to estimate saliva
secretion.”” Consequently, it was considered that these

evaluations could accurately measure the amount of
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moisture in the oral mucosa.

Some studies have revealed that corneocyte inter-
cellular lipids and skin surface lipids play an important
role in water conservation mechanisms of the human
skin.” * In the oral mucosa little is known regarding
the mechanisms of water-holding properties of hyaluro-
nic acid, which has a primary moisturizing role in
submucosal and subcutaneous tissues.”’”*” In females
with dry mouth, the level of hyaluronic acid in saliva is
markedly lower than that of a normal female group.?” The
dentifrice used in this study contains sodium hyaluronate,
glycerin and propylene glycol as moistening agents. Our
results show that these moisturizing agents in the oral
submucosal area promoted a constant level of moisture.
The oral moisturizing conditions of the participants
were improved for 3 months after beginning oral health
care with the dentifrice. However, the beneficial effect
for easing oral dryness was temporary and did not last
long when the participants stopped using the dentifrice.
Moreover, to improve the dryness on the tongue mucosa
was harder than the improvement of buccal mucosa
unless the dentifrice was used for a long time. This result
has also been reported regarding other oral moisturizing
products including some kinds of artificial saliva and oral
moisturizing liquids.'®'”

Additionally, a dentifrice available for diminishing oral
dryness and soreness of patients with oral cancer also
did have a long-lasting effect.' *> Some research has
shown that oral dryness and xerostomia of the elderly are
caused by medication, aging and oral dysfunction.'*'?
In recent years it has become well known that numerous
medications might result in dry mouth and oligosialia
as adverse drug reactions on one level or another.*'~?
All participants of this study took daily medications that
could bring on oligosialia, and it was, therefore difficult
to increase the amount of saliva secretion. Consequently,
these results showed that the oral submucosal condition
could not be significantly changed even with the use of
moisturizing agents.

From these findings, our study suggests that daily oral

health care with a dentifrice containing moisturizing
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agents can improve the oral mucosal wetness and
submucosal moisture condition of the elderly. However,
the effect of the moisturizing dentifrice continues as
long as the oral moisturizing gel is used and sublingual
dryness can be easy to fail to improve.

Multidirectional intervention, including oral health care
and the control of drug administration and corresponding
primary diseases, may be needed to improve oral dryness

in the elderly.
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