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Abstract: The aim of this study was to consclidate oral health management systems in the acute stages. The practical
status of oral health in perioperative patients and improvements achieved through coordinated oral health care were
investigated. Subjects of the present study were 87 patients who underwent oral intubation in the intensive care unit
(ICU). These patients attended an oral health care center from October 2010 to March 2011. Dentists rated the oral status
of subjects within 24 h of admission to the ICU on a three-point scale by assessing the lips, tecth, mucous membrane,
gingiva, tongue, and saliva. In addition, the number of Candfida colonies detected on the tongue was noted at initial
assessment. At initial assessment, 70% of participants with respiratory diseases were classified as having oral problems.
However, few subjects showed presence of dental plaque or reported problems involving the mucous membrane. The
propartion of Candida-positive participants was higher in those with respiratory diseases than those with cardiovascular
diseases. When comparing the Candida-positive and -negative subjects, a greater proportion of the former had problems
with the lips, saliva, mucous membrane, and tongue. With regard to the time-dependent changes recorded on these
problems, improvement in the condition of the lips tended to occur eatlier than the conditions of the tongue. As it has
been suggested that maintaining  clean tongue can be critical in patients undergoing oral intubation, it is fmportant to
continue appropriate oral health care in the acute stages.

Key words: acute stage, intensive care unit, oral health care, oral intubation.

Recent studies suggest that oral health care can be  severe respiratory infection seen in patients with poor oral
effective in the prevention of respiratory tract infections  hygiene undergoing mechanical ventilation, oral health
such as pneumonia and bronchitis.'~ Since one of the  care has gained recognition‘as a key nursing infervention
parameters most frequently emphasized is the prevention  in the acute stages.”™ However, difficulties can be
of ventilator-associated pneumonia (VAP), which isa  encountered while trying to maintain good oral health
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care i acutely ill patients ventilated mechanically, partly
because of oral intubation and partly because of their
imability to maintain oral hygiene by brushing teeth. Such
situations can lead to bacterial contamination of the oral
and pharyngeal areas. On the other hand, it is reported that
oral cleaning and functional support from the early phase
in the acute stages is effective in avoiding secondary
infectious diseases.'” 'Y Based on these findings, studies
have examined the activities and eftorts by dentists and
dental hygienists in the arena of professional oral health
care in the acute or emergency stage.'*™ On the other
hand, these reports indicated that how the oral health
status of patients was an indicator of the difficulties faced
when aiming to improve the oral health with regard to
general bealth issues and exacerbation of diseases.'”
Moreover, although a broad range of symptoms in the oral
cavity could be improved fairly easily while others could
not, few studies have been conducted on the process of
improving oral health problems through intervention by
dental professionals in the acute stages.!%17

Showa University Oral Health Care Center was
established in April 2008 in cooiaeréﬁon with a multi-
disciplinary team to implement oral health care and
to create a standardized method of oral health care for
patients in the acute stages. Feedback from facilities
providing oral health care in the general wards of acute
hospitals indicated that the characteristics of oral health
and prevalence of intraoral problems varied among
patients depending on their primary illness.'” Therefore,
on the basis of the assumption that patients in the ICU
have the same range of oral problems as those in general
wards, the oral health status of the ICU patients was
investigated and compared statistically among groups
classified by primary diagnosis. It was hypothized that the
oral health status of patients would be worse when the oral
bacterial flora levels increase. The objective of the present
study was to establish an oral health care system in acute
hospitals that focused on the prevention of secondary
infectious diseases. Therefore, the oral health status of
patients admitted to the ICU was investigated and any
change was monitored following multidisciplinary oral
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health care management, which included dentists and
dental hygienists.

Materials and Methods

The subjects of this study were 87 patients (49 male
and 38 female) in the ICU of Showa University Hospital
and who underwent mechanical ventilation and oral
intubation between October 2010 and March 2011.
All subjects were consulted by dentists attached to the
Showa University Oral Health Care Center, and their
consent for participation in this study was obtained prior
to commencement of the investigation. Data regarding
the subjects’ primary disease diagnoses were obtained
from the medical and musing records of the ward, and the
subjects were categorized into the following four groups:
cerebrovascular disease group, respiratory disease group,
gastrointestinal disease group, and cardiovascular disease
group. This classification was determined by reference
to previous studies, and Table 1 shows typical diagnosis
by group.” ") The following categories of patients were
excluded: those with undiagnosed primary disease,
such as multisystem diseases; those who had developed
metastasis secondary to carcinoma; and edentulous
individuals.

The oral health status of participants was evaluated by
dentists and dental hygienists attached to the Oral Health
Care Center within 24 h of admission to the ICU as the
initial assessment. Evaluation criteria were based on
the Revised Oral Assessment Guide (ROAG), with the
exception of the items “vocalization” and “swallowing,”
and were rated on a three-point scale (Table 2).'* ' Daily
oral health care in the ICU was provided every 6 h (06:00,
12:00, 18:00, 24:00), and the oral health condition was
evaluated between 13:00 and 14:00. Oral health care
in the ICU was performed by nurses using commercial
toothbrushes and mouth swabs. Syringed water was not
used, but intraoral suction by vacuum tube was included.
The protocol of oral health care was standardized through
the training of dental professionals prior to the onset of
interventions, which were monitored by dental hygienists.
When a rate of 2 or 3 was observed for any assessment
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Table 1 Major diagnosis in each group.

Disease group

Examples of diagnosis

Cerebrovascular disease
Cardiovascular disease
Respiratory disease
Gastrointestinal disease

Cerebral infarction, subdural hematoma, subarachnoid hematoma, traumatic head injury
Thoracic aortic dissection, aortic aneurysm, cardiac infarction

Pneumonia (including aspiration pneumonia), phthisis, acute respiratory distress syndrome
Baowel cancer, intestinal perforation

Table 2 Assessment itemns and criteria.
Category Rating 1 Rating 2 Rating 3
. . Dry orcracked, and/or angular .
Lips Smooth and pink S ’ 8 Ulcerated or bleeding
chelitis
Teeth/dentures Clean, no debris Plaque or debris in local areas  Plaque or debris generalized
. . Dry and/or change in color, Very red, or thick, whit i
Mucous membrane Pink and moist Y arg . 2 color .} - Or e .W ¢ coating
red blue-red or white Blisters or ulceration
. Bleeding easily under finger
Gums Pink and firm Edematous and/or red Saing easty &
pressure
. . . Dry, no papillae present or Very thick white tongue coati
Tongue Pink, moist and papillae present N .} P p . ry hick v . gue coaung
: change ia color, red or white Blisters or ulceration
L. Slightly increased friction, no Significantly increased frictio
. No friction between the mouth S 3 . ’ ) £ ) Y . A . T,
Saliva tendency for the mirror to the mirror adhering or tending to

mirror and mucosa

adhere the mucosa

adhere to the mucosa

item, the problems were explained and instructions on
the appropriate remedial freatment, such as the usage of
oral moisturizing gel, were conveyed to the attending
nurses by the dental professionals. At initial evaluation,
swabs of biologic specimens were obtained from the
surface of the tongue in contact with the endotracheal tube
(approximatel;' 20 mm from the tip of tongue). Specimens
were then cultured for 48 h at 37°C on selective agar
medium (Kanto Chemical Co., Inc., Tokyo, Japan), and
the number of colony-forming units (CFU) of Candida
was counted. Oral health status was evaluated once per
day after initial evaluation and continued until either
oral intubation was no longer required or the patient was
moved to another ward.

Following intervention, patient data on the classification
of diagnosis and detection of Candida were collated,
and the frequently noted changes in oral health status
were investigated for patients undergoing three or more
interventions.

Prevalence of oral health problems based on ROAG
was compared among the four groups by both the chi-
square and Steel-Dwass tests. Comparison of detection
rates among the disease groups and comparison between
the detection of Candida and prevélénce of oral health

problems was processed statistically by the chi-square
test. All statistical analyses were performed using SPSS
16.0 (SPSS, Tokyo, Japan).

All experimental protocols of this study were approved
in advance by the institutional review board of the School
of Dentistry, Showa University (Approval number
2010-22).

Results

Mean age and standard deviation of subjects was 63.7«
13.2 years (range, 42-90). Patient characteristics are
shown in Fig. 1.

Figure 2 shows the oral health status of subjects at
initial evaluation. Prevalence of “Lip” problems was
23.5% and 25.0% in the cercbrovascular and respiratory
disease groups, respectively, with both groups including
subjects evaluated with the rating 3. For problems related
to the items “Teeth/dentures” and “Gingiva,” the rate
was <10% in all groups, and no subject was rated as 3.
In the cerebrovascular disease group, 11.8% and 5.9% of
subjects were as rated 2 and 3, respectively. The rating
of “Tongue” problem in the respiratory disease group
vielded the highest percentage (70%), and prevalence of
this problem in the other three groups was also higher than
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Gastrointestinal disease

Respiratory disease

Cardiovascular disease
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Cerebrovageular disease

Fig. 1 Main diagnosis of subjects.
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dentures

Mucous
membrane

B Lips

Gums Tougue

Fig. 2 Frequencies of problems of oral health.
* 1 p<0.05 by chi-squared test and Steel-Dwass test.

Table3 Number of CFU of Candida specimen and detection rate

Disease group C. albicans C. glabrata C. krusei C. tropicalis C. parapsilosis
Cerebrovascular disease 7/34 2/34 1/34 2134 234
(20.6%) (5.9%) (2.9%) (5.9%) (5.9%)
Cardiovascular disease 222 2122 2122 0122 0/22
(9.1%) (9.1%) 9.1%) (0%) (0%)
Respiratory disease 4/20 2/20 1/20 0/20 2/20
(20%) (10%) (5.0%) (0%) (10%)
Gastrointestinal disease 211 Vil o1t 011 011
(18.2%) (9.1%) (0%) (0%) (0%)

that for the other items. There was a statistically significant
difference (p<0.05) between the prevalence in the res-
piratory and cardiovascular disease groups on tongue.
Twenty and percent of the subjects in the respiratory and
11.8% in the cerebrovascular disease group were rated as

2 or 3 for the itern “Saliva.”

Figure 3 and Table 3 show the detection rate for
various Candida species. The number of subjects negative
for Candida was 20 (58.8%) in the cerebrovascular,
16 (72.7%) in the cardiovascular, 11 (55.0%) in the
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respiratory, and 8 (72.7%) in the gastrointestinal discase
groups. In addition, more than 100 CFU were observed in
two subjects both in the cerebrovascular and respiratory
disease groups (5.9% and 10.0%, respectively). However,
the detection rates of the 4 disease groups did not show
statistic difference (p=0.66). Among the Candida species,
the prevalence of C. albicans was highest, especially in
the cerebrovascular disease group (7 subjects, 20.6%),
which was higher than that for the other groups. Other

N.S.
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Candida species detected were C. glabrata, C. krusei, C.
tropicalis, and C. parapsilosis, all showing rates lower
than that of C. albicans.

Figure 4 shows the prevalence of oral health problems
in the four groups according to positive or negative
presence of Candida. In the cerebrovascular disease
group, the prevalence of problems with the items “Lips™
and “Tongue” was significantly higher in the Candida-
positive subjects than in the Candida-negative subjects
(p< 0.05). Similarly, the prevalence of problems with the
items “Mucous membrane” in the cardiovascular disease
group and “Tongue” in the respiratory disease group was
higher in the Candida-positive subjects (p<0.05). No
Candida-negative subjects indicated any problems in
regard to the items “Lips,” “Teeth/dentures,” “Mucous
membrane,” “Gingiva,” or “Saliva” in the cardiovascular
and respiratory disease groups.

In the gastrointestinal disease group, all the Candide-
negative subjects indicated problems with the item
“Tongue.” On the other hand, no Candida-negative

subjects in this group were rated as 2 or 3, except for the

Qver 102
10~102
Clo CFU
Y00 D N B AU | SRS -
16 8
20 11
20 —| -
0 3 Y
& e & 55
5 o S P g e
O o SN Fa S
T e i &
Fig. 3 Detection rate of Candida specimen.
N.S.: Not significant by chi-squared test.
% %
100 100
80 80

GO

‘5
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Tips

Lips Saliva
dentures membrane
Cerebrovascular disease
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100 100
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O candidal-)

5 i

Teeth! Mueous Saliva

denbures ombrane
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Gums  Tongue

40

20

P s _

Saliva

Lips d’l‘eeth/ Mucous  Gums  Tongue

enfures imembrane
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Teeth/  Mucous
dentures yemprane
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Fig. 4 TFrequencies of oral health regarding to detection of Candida specimen.

* 1 p<0.05 by chi-squared test.

N.S.: Not significant.
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Fig. 5 Changes of the condition of lips.
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Fig. 6 Changes of the condition of tongue.

items “Lips” (1 subject, 12.5%) and “Tongue™ (3 subjects,
37.5%).

Figures 5 and 6 show changés in the rates for the
items “Lips” and “Tongue,” respectively, in subjects who
received three or more interventions. For the tem “Lips,”
the number of subjects rated as 2 or 3 at initial evaluation
was eight, three, five, and two in the cerebrovascular,

cardiovascular, respiratory, and gastrointestinal disease
groups, respectively. Among these, only two subjects
in the respiratory disease group and one each in the
cerebrovascular and gastrointestinal disease groups were
Candida-negative. In the cerebrovascular disease group,
two subjects rated as 2 changed to the rating of 1 after
1 day, and similarly three changed after 2 days, while
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two subjects showed no improvement by the end of
interventions. The remaining subject with a rating of 3 at
the initial evaluation was downgraded to the rating of 2
after | day, and again downgraded to the rating of 1 six
days after the onset of intervention. In the cardiovascular
disease group, two subjects showed improvement in the
rating after 3 and 6 days, with no change in the rate in the
third subject. In the respiratory disease group, the rate in
two Candido-negative subjects was downgraded from the
rating of 2 to 1 after 1 or 2 days, however, 2/3 Condida-
positive subjects showed no improvement by the end of
interventions. Similarly, in the gastrointestinal disease
group, one Candida-positive subject was downgraded
from the rating of 2 to 1 after 2 days.

The number of subjects rated as 2 or 3 at initial
evaluation for the item “tongue” and who received
three or more mterventions was 14, seven, 13, and six
in the cerebrovascular, cardiovascular, respiratory, and
gastrointestinal disease groups, respectively, Of these
subjects, five, four, seven, and three were Candida-
negative in the cerebrovascular, cardiovascular, respiratoty,
and gastrolntestinal disease groups, respectively. In the
cerebrovascular disease group, the rating of one Candida-
negative subject was reduced from the rating of 3 to 1
after 3 days, though in two Candida-positive subjects,
the rating of 3 was not changed to 1 until the end of
mterventions. To summarize, ratings were downgraded to
the rating of 1 in 5/9 Candida-positive subjects and in 3/3
Candida-negative sﬁbj ects. In the cardiovascular disease
group, although one Candida-positive and one Candida-
negative subject were downgraded to the rating of 1, no
change was recorded in the other subjects of that group.
Downgrading of the Candida-negative subject occurred
at 2 days, which was earlier than that for the Candida-
positive subjects. In the respiratory disease group, ratings
were downgraded to the rating of 1 in 3/6 Candida-
positive subjects and in 3/7 Candida-negative subjects. In
the gastrointestinal disease group, at 2-3 days the ratings
were downgraded to 1 in 2/3 Candida-positive subjects
and in 1/3 Candida-negative subjects.
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Discussion

There is an increasing awareness of the importance
of oral care to prevent respiratory infections in acute
medicine as well as home health care and nursing
care facilities."®™® In particular, general body and
swallowing fimctions and immunity are often reduced in
the acute phase of systemic disorders and perioperative
period of surgery. Therefore, oral care is offered as a
means to prevent ventilator-associated pneumonia and
postoperative infections.'™** 2 In the present study,
dentists and dental hygienists assessed the oral health of
patients and developed and implemented appropriate oral
care methods 1n collaboration with nurses in the ICU, and
the effects on oral health problems were examined.

Regarding oral problems, although differences were
noted for the item ‘Tongue’ between the disease groups,
there was no marked difference for five other items.
Patients with oral intubation often develop oral dryness

- or a coated tongue, which causes abnormalities of the

dorsum of the tongue, as they are unable fo close their
mouth, or due to parenteral nuirition and drugs.” For
this reason, xerostomia and an increase in opportunistic
microorganisms were noted in patients, those with
respiratory diseases in particular, whose respiratory status
had worsened prior to being admitted to the ICU.*? In
addition, large amounts of sputum and secretions arc
sometimes identified in the mouths and throats of patients
with cerebrovascular and respiratory disorders receiving
oral care.'” Since they can be risks of respiratory
infections as well, it is very important to closely observe
the dorsum of the tongue and throat in the assessment
of oral health. The item ‘Saliva’ assessed the level of
dryness on the mucous membrane of the oral cavity
other than the dorsum of the tongue. In the present study,
there were no marked differences between the disease
groups: the highest incidence of oral dryness was 20%.
The percentage of oral dryness noted in the subjects of the
present study was relatively low when compared to the
incidence of oral dryness in acutely-ill patients reported
by previous studies: 30 to 70%.'> ' Oral care provided
four times a day in the ICU and the effective use of a
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moisturizer for the oral mucosa presumably improved
oral dryness, although a number of factors other than a
decrease in salivary secretion are also involved in the
syroptom, as described earlier.

In patienfs with oral intubaftion, damage to the lips or oral
mucosa, which is attributed to physical stimuli generated
when securing the tube in place or by hody movement, is
known to cause ulcers, dryness, and angular cheilitis.''®
To address this, the position of the tube was regularly
changed following intubation in the ICU, and the lips
and mouth corners were moisturized to improve dryness;
these nursing care procedures reduced the incidence of the
above-mentioned symptoms. In addition to care in the oral
cavity, it is important to prevent dryness around the lips.*”
However, dryness and a decrease in secretions may occur
due to the adverse effects of diuretic and psychotropic
drugs. Therefore, it is important to determine whether oral
dryness is attributed to the underlying disease and drugs
or problems related to the oral function, since it is difficult
to improve dryness by solely providing oral care. As a
conclusion of this study, when providing oral health care,
it is necessary to assess the level of oral dryness regardless
of the type of underlying disease.

Candida species, fungi that live in the mouth, pharynx,
and other parts of the digestive tract, include Candida
albicans and Candida glabrata, and are common
pathogenic species™. Although Candida species rarely
cause oral candidiasis in healthy people, decreased
immunity due to systemic disorders and microbial
substitution attributed to the chronic administration
of antibiotics may increase the likelihood of this
disease.?®*" Regarding inpatients, the longer the period
of hospitalization, the higher the infection risk; previous
studies reported that Candida species were identified in
the mouth of 35 to 54% of inpatients. >’ 2% Furthermore,
if patients have lowered immunity due to an underlying
disease or medication, Candida albicans or Candida
glabrata may be identified, even when no conspicuous
lesion is noted.*” In the present study, although there
were no noticeable symptoms of candidiasis in the
mouth or on the pharyngeal mucosa of subjects, Candida

Dental Med Res. 32

species were identified in 23 to 45% of them, with no
underlying—disease~spéciﬁc difference. Candida albicans,
the most common type, and other Candida species were
identified. Tn some cases, two or more Candida species
were observed in a single person. These results, which
are in line with those of previous studies, suggest that
Candida species also proliferate in the mouths of patients
hospitalized in the ICU.

Oral health problerms were compared between patients
with and without Candida species. Regarding ‘Lips’,
“Tongue’, ‘Mucous membrane’, and “Saliva’, the patients
with Candida species had more oral health problems,
although the differences were not significant. The upper
surface of a coated tongue inclades not only desquamated
epithelium but also a large number of Candida species
and anaerobic bacteria. Furthermore, Candida species
have been found on the lips and corners of the mouth,
as well as the oral mucosa, of patients who have been
using antibiotics for a long period of time. Therefore, the
above-mentioned oral health problems suggest a possible
increase in the number of Candida species. However,
the proliferation of Candida species involves several
factors>® One of them is immune competence; a decline
in immune competence is considered to be involved
in oral candidiasis attributed to Candida species.* ™
The present study did not take into account the immune
competence of subjects. Further research should be
conducted to closely examine the relationship between
ora] health problems and the identification of Candida
species, using a larger number of subjects.

Regarding changes in oral health problems identified
in the acute phase, previous studies reported that it may
take a long time to improve a coated or dry tongue and
decreased oral function.™* The present study examined
changes over time in common symptoms included in
the items ‘Lips’ and ‘Tongue’. In all patients, alfhough
most of them did not have Candida species, lips-related
symptoms were improved within one or two days of the
mtervention. On the other hand, in patients with Candida
species, regardless of the disease group, the symptoms
were not improved by the end of the intervention period,
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or it took a long period of time to improve them. Whether
or not angular cheilitis and dryness of the lips are
attributed to the fungi has not yet been clarified because
damage is often caused to the lips of intubated patients by
physical stimuli, and Candida species were not collected
from the lips and surrounding area in a previous study.*
Nevertheless, a candidal infection in the oral cavity
may cause angular stomatitis and oral candidiasis.*”
Since uniformed nursing procedures for intubation
were implemented in the ICU to prevent damage to the
soft tissue, the lips-related and angular symptoms were
presumably caused by an increase in Candida species in
the mouth, and it took a long period of time to improve
them as ordinary oral care could not reduce the fungus.
Further studies should be conducted to clarify whether the
symptoms were caused by physical damage or infections,
and follow-up their changes.

It took more time to improve problems included in
the item “Tongue’ than those in the ‘Lips’, and patients
often had a rating of 2 or 3 at the end of an intervention.
Previous studies reported that it tales a long period of time
to improve a dry or coated tongue-common symptoms
often noted in the ICU and other acute care units.'*'” One
reason is that, for intubated patients, the tube in the oral
cavity makes it difficult to observe and clean the dorsum
of the tongue. When the use of a tongue or sponge brush
is allowed, sodium bicarbonate or hydrogen peroxide
solution is sometimes used to remove the coating that has
adhered to the tongue. However, in this study, chemical
cleaning was not conducted in the ICU in order to
prevent a small amount of chemicals from leaking into
the trachea. As an intervention to clean the strong coating
or dryness of the dorsum of the tongue, a commercially
available moisturizer for the oral mucosa was used to
moisten the mucosa and dorsum i the oral cavity and
soften the coating. Whereas some patients responded
to this treatment method, others did not, regardless of
whether or not they had Candida species, which suggests
a wide variety of causes of a coated or dry tongue. In
fact, according to previous studies, a coated tongue is
also attn'bﬁted to a decrease in the oral fimetion, changes
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in salivary components and secretion, and a history of
antibiotic use. 3> Taking into account this point and the
results of the present study, an increase in Candida species
alone does not necessarily constitute the primary cause of
oral health problems.

In light of these findings, all staff of Showa University
Oral Health Care Center have placed emphasis on
their efforts to understand the conditions of patients
by referring to the records stored in the hospital units
and the opinions of physicians and nurses in charge. It
was suggested that, besides problems in the oral cavity,
systemic diseases and medication also affected oral health.
To provide interventions and improve oral health in an
effective manner, collaboration with a variety of health
professionals and a better understanding of medication
and underlying diseases are required.

Conclusion

ICU patients with oral intubation, and in particular a
high percentage of patients with a significant number of
Candida specie, developed a wide array of symptors,
including a coated tongue, regardless of the underlying
disease. As it takes a long period of time to improve these
symptoms by conducting oral cleaning, it is important
to implement effective and appropriate oral health
management.
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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 dentifiice 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 dentifiice that contained a moisturizing agent for daily oral health care. After threc months of the beginning
of using a dentifiice, the participants were classified into 2 groups, 5 women who continued to use the dentifiice and the
others who stopped using the dentiftice 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 dentifiice, three months and five months
later. The oral muecosal 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 dentiftice 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 dentifiice, multidirectional intervention could be needed for fundamental

improvement of oral dryness and xerostomia.

Key words:

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 eldetly people.”™®
Additionally, some studies have indicated that oral
dryness is caused by a decrease in saltva production, thus,
adversely affecting oral health and function.*” Sjogren’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 mumerous 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

(Received May 21, 2012; Accepted for publication September 3, 2012)
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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 Sjégren’s
syndrome.*?” On the other hand, little research refers to
the effect of oral moisturizing agents for xcrostomia 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 narsing home in Tokyo. All of the women showed
xerostormia 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 anguius 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 The criteria of oral dryness in this study.
Oral mucosal moisture

Saliva wetness test

measurement
Normal Over 30
Boundary 2930 Normal Over 5 mm
Slightly-dry 27~29 Shightly-dry 3~5 mm
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 imtervention, 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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Five months later

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 participahts 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 imitiated 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 contimuing

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 14.07 (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
Bthics 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 dentifiice.
Five participants were categorized as slightly-dry and the
remaining were categorized as moderate. Three months
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N.S.: not significant by chi-squared test.
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Fig. 6 Change of oral mucosal moisture measurement from beginning of invention to termination.
*41<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
rumber 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 Tater
in discortinuing 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 frorm beginning of
Investigation to termination.
N.S.: not significant by Bonferroni-Duan 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
courtting 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 dentifiice 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
intake2” 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
mackedly 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 termporary 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.'s 17

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 vears it has become well known that numerous
medications might result in dry mouth and oligosialia
as adverse drug reactions on one level or another.’9
ATl 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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Fig. 1 Clinical pathway for oral health care in cardiovascular surgery.
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