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Abstract
The purpose of this study was to investigate oral flora in independent persons aged
over 80 years with more than 20 remaining teeth. The subjects were 22 participants of the
8020 campaign (6 males and 16 females) with a mean age of 81.3Ⳳ1.6 years and an
average of 24.7 teeth (Independent 8020 group). This group was compared with a group
of 38 elderly people residing in nursing homes (10 males and 28 females) who had a
mean age of 81.3Ⳳ8.5 years and an average of 4.2 teeth (Nursing group with fewer teeth).
Saliva samples were collected from the vestibular areas of the maxilla and mandible
using cotton swabs. Cell numbers of microorganisms were expressed as colony forming
units/ml (CFUs/ml) and compared between the two groups. The average number of
Staphylococcus species was 65.2Ⳳ74.4CFUs/ml in the Independent 8020 group and
400.3Ⳳ352.1CFUs/ml in the group with fewer teeth (p⬍0.01); that of Candida albicans
was 18.0Ⳳ37.7 CFUs/ml in the Independent 8020 group and 152.9Ⳳ211.9CFUs/ml in
the Nursing group with fewer teeth (p⬍0.05). Both species showed statistically significant
differences between the two groups. This suggests that the Independent 8020 achiever
group had better oral hygiene and that the presence of many teeth may be associated with
an increased awareness of dental health.
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Introduction

associated with the functions of eating and
swallowing. The normal microbial flora in the
oral cavity is comprised of several hundred
species of microorganisms which maintain a
relatively stable commensal relationship with

With the aging of the population, studies are
needed on the recovery and maintenance of
oral health in elderly people, which are closely
1
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Table 1 Subjects
N

Males/Females

Mean ageⳲSD

Mean no.
present teeth

Independent
8020 group

22

6/16

81.3Ⳳ1.6

24.7Ⳳ3.6

Nursing group
with fewer teeth

38

10/28

81.3Ⳳ8.5

4.2Ⳳ7.1

Group

the host12). Disruption of this balance because
of aging or medical conditions may result in
proliferation of the Candida and Staphylococcus
species, both of which normally only account
for a small proportion of the oral flora6). The
Candida species, in particular, is known to
increase with the use of dentures. Oral Candidiasis is more prevalent, however, and may be
a manifestation of underlying systemic disease,
in elderly denture wearers11). Oral healthcare
in elderly people is, therefore, vital in maintaining and promoting not just oral health
but general health, as well1,3,9,13). However,
most studies, so far, have enrolled elderly subjects with a compromised status of general
health2,4,10,15,16).
We conducted oral examinations in independent elderly people who had achieved the
campaign goal of retaining more than 20
teeth at the age of 80 years (Independent
8020 achievers) to determine whether they
had a good general status of oral hygiene. We
analyzed the oral microbial flora of these
Independent 8020 achievers through detection and enumeration of Staphylococcus species and Candida albicans in order to test our
hypothesis that elderly people with many
teeth would have a more favorable oral flora.

Methods
The study included 22 Independent 8020achievers (6 males and 16 females) living in
Chiba prefecture with a mean age of 81.3Ⳳ1.6
years (Independent 8020 group) and an average of 24.7 teeth. This group was compared
with a group of 38 elderly people residing in

Nursing homes in Chiba Prefecture (10 males
and 28 females) with a mean age of 81.3Ⳳ8.5
years (Nursing group with fewer teeth) and
an average of 4.2 teeth (Table 1).
Saliva samples were collected from the
vestibular areas of the maxilla and mandible
using cotton swabs (swab technique). Each
sample was suspended in 5 ml of sterile phosphate buffer saline solution (PBS, pH7.4)
and agitated. One hundred l of each 5 ml
suspension was inoculated onto a selective
culture medium. Medium No. 110 (Nissui,
Tokyo) was used for Staphylococcus species
and Candida GE Medium (Nissui, Tokyo) for
Candida albicans. The cell numbers of these
microorganisms were expressed as colony
forming units/ml (CFUs/ml) and compared
between the two groups. A statistical analysis
was performed with the Mann-Whitney U test.
The relationship between remaining number
of teeth and number of CFUs/ml was also
analyzed in 57 of the subjects

Results
The average number of Staphylococcus species
was 65.2Ⳳ74.4 CFUs/ml in the Independent
8020 group and 400.3Ⳳ352.1 CFUs/ml in the
Nursing group with fewer teeth (p⬍0.01);
that of Candida albicans was 18.0Ⳳ37.7 CFUs/
ml in the Independent 8020 group and
152.9Ⳳ211.9 CFUs/ml in the Nursing group
with fewer teeth (p⬍0.05). Both species
showed statistically significant differences
between the two groups (Table 2). The proportion of non-infected individuals was 72.7%
in the Independent 8020 group and 30.8%
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Table 2 Cell numbers of microorganisms(CFU)
Group

Staphylococcus species

Candida albicans

Independent
8020 group

65.2Ⳳ74.4

18.0Ⳳ37.7

400.3Ⳳ352.1

152.9Ⳳ211.9

p⬍0.01

p⬍0.05

Nursing group
with fewer teeth

in the group with fewer teeth for Candida
albicans, and 9.1% in the Independent 8020
group and 0% in the Nursing group with
fewer teeth for Staphylococcus species.
No inverse correlation was found between
number of sound teeth and number of
CFUs/ml for either Candida albicans or Staphylococcus species.

Discussion
Abe et al.1) have shown that oral microorganisms exert an effect on aspiration pneumonia, cardiovascular and coronary diseases,
and diabetes mellitus in compromised hosts.
Pneumonia resulting from aspiration of
oropharyngeal microorganisms is the most
common cause of death in elderly people
requiring daily nursing care. Cleaning of the
oral cavity is, therefore, of the utmost importance in reducing the number of pathogens
in oral flora.
Yoneyama et al.16) and Kikuchi et al.8) have
reported that senile pneumonia is mostly due
to silent aspiration, whereby saliva or regurgitated gastric contents are aspirated, little by
little, into the lower respiratory tract. They
have also shown that regular professional
mechanical tooth cleaning and anti-microbial
mouth rinsing were effective in significantly
reducing the number of febrile days and
number of individuals infected with pneumonia among residents of nursing homes.
The present study employed swab technique to collect saliva samples, as it is a simple
and widely used method for sampling saliva.
So far, there have been no studies compar-

ing the status of oral hygiene in Independent
8020 achievers, a group who are reputed to
have good oral hygiene, with that of agematched non-achievers of the Independent
8020 goal from a microbiological viewpoint.
The present study was, therefore, carried out
to compare oral flora between Independent
8020 achievers and elderly people requiring
daily nursing care by detecting and enumerating Staphylococcus species and Candida albicans.
The mean CFUs/ml of both Staphylococcus
species and Candida albicans were significantly
lower in the Independent 8020 group. The p
value was smaller for Staphylococcus species
than Candida albicans. This may be because
Candida albicans was not detected in some
subjects in the Nursing group with fewer
teeth.
The infection rate, that is, the proportion
of non-infected individuals, was higher in the
Independent 8020 group, with a smaller number of subjects infected with either Staphylococcus species or Candida albicans. This, together
with the finding that the Independent 8020
group had lower CFUs/ml of these microorganisms per subject, seems to support our
hypothesis that Independent 8020 achievers
have more favorable oral hygiene conditions.
Ikebe5) have reported that Candida albicans
increased significantly with denture wear.
Mutoh et al.11) have also shown that denture
wear caused both Candida and Staphylococcus
species to multiply. Usage conditions of denture wear vary greatly, so it was not possible
to determine the relationship between denture wear and number of these microorganisms in this study. Further analysis is needed
on the relationship between denture use and
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number of these microorganisms in subjects
with dentures.
In the present study, no inverse correlation
was found between number of sound teeth
and CFUs/ml. This may be partly because
there were some subjects who had retained
many sound teeth in the Nursing group with
fewer teeth.
Shinada et al.14) and Kawarai et al.7) showed
an inverse correlation between number of
teeth and the number of Candida albicans. No
correlation was found between the number of
sound teeth and the CFUs/ml of the microorganisms in the present study. However,
these researches support our results showing
a significant difference between the two
groups. We believe that the low number of
Candida species in the Independent 8020
group reflected a higher standard of oral
hygiene, which itself may have been caused
by a higher awareness of such through the
presence of a high number of teeth.
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