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SALIVARY FLOW RATE, ORAL YEAST COLONIZATION

AND DENTAL STATUS IN INSTITUTIONALIZED
AND NON-INSTITUTIONALIZED ELDERLY

Irena Glazar', Miranda Muhvi¢ Urek!, Davor Kuis?, Jelena Prpi¢!, Ivana Miskovié!,

Daniela Kovacevi¢ Pavi¢i¢? and Sonja Pezelj-Ribari¢!

'Department of Oral Pathology and Periodontology,
’Department of Prosthodontics, School of Dental Medicine, University of Rijeka, Rijeka, Croatia

SUMMARY - Elderly people, especially those institutionalized in long-term care facilities, are at
risk of various oral diseases. The aim of the study was to determine the incidence of hyposalivation and
colonization/oral fungal infection of oral cavity with yeasts, as well as dental status in institutionalized
and non-institutionalized elderly. The study included 280 institutionalized and 61 non-institutional-
ized elderly people. Salivary flow rate, oral colonization with yeasts/oral infection and dental status
were assessed and compared between the groups. The institutionalized elderly had a significantly
lower salivary flow rate (p=0.035). Oral colonization with yeasts was more frequently found in insti-
tutionalized elderly (p<0.001) as compared with non-institutionalized elderly. A negative correlation
was found between decreased salivary flow rate and oral yeast colonization and oral fungal infection
in both the institutionalized (rs=-0.58; p<0.05) and non-institutionalized (rs=-0.52; p<0.05) groups.
A significant difference in DMFT index was observed between the two groups (p<0.001). A negative
correlation between decreased salivary flow rate and dental status was found in both the institutional-
ized (rs=-0.22; p<0.05) and non-institutionalized (rs=-0.56; p<0.05) groups. The results revealed a

significantly higher level of hyposalivation and oral yeast colonization and poorer dental status in the

institutionalized group as compared with the non-institutionalized group of elderly people.
Key words: Elderly; Xerostomia; Yeasts; Mouth diseases; DMF index

Introduction

'The proportion of elderly people in the population
is increasing worldwide. Some are unable to live inde-
pendently as a result of their age and/or disease, and
require institutionalization in long-term care facili-
ties?. Multiple systemic diseases and their treatments
can impair oral health and, consequently, the quality of
life of an elderly person®. The most common oral dis-
eases among the elderly are dental caries, tooth loss,
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gingivitis, periodontitis, decreased salivary flow, candi-
diasis, and oral cancer*®. These are even more signifi-
cant among institutionalized elderly people”. Preven-
tion of oral diseases is greatly influenced by salivary
flow; furthermore, saliva protects the oral mucosa and
the teeth, plays a role in taste perception, food-bolus
formation, swallowing, communication and digestion’.
'The effect of aging on salivary flow is still unclear, and
it seems that it is mainly the unstimulated salivary flow
rate that is affected'. However, unstimulated salivary
flow rate decreases with an increase in the number of
medications, in particular following the intake of anti-
hypertensive agents, tranquillizers, sedatives, hypnotics
or antipsychotic agents'!?. Most of the elderly take at
least one medication that adversely affects salivary
gland secretion and many of these medications reduce
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salivary flow rate**'*. Reduced salivary flow rate or
hyposalivation is connected with an increased number
of microorganisms in the oral cavity resulting in an
increased risk of fungal infections and dental caries.
Patients become more susceptible to oral fungal infec-
tions caused by Candida species (Candida spp.)™°.
Nursing home residents are considered particularly
susceptible to oral Candida infections because they are
usually immunocompromised due to their medical
conditions that precipitated their nursing home ad-
mission'”. Another frequent infection among institu-
tionalized persons is dental caries, which is common
among today’s elderly due to the high prevalence of
retained natural teeth and previously restored dental
surfaces'®. Without sufficient saliva to restore oral pH
and to regulate bacterial populations, the oral cavity
becomes rapidly colonized with caries-associated mi-
croorganisms'.

This study was carried out with the aim of evaluat-
ing the salivary gland function, colonization of the oral
cavity with yeasts and dental status in the institution-
alized and non-institutionalized elderly. In addition,
we investigated whether there was a correlation be-
tween unstimulated salivary flow rate and colonization
with oral yeasts, as well as dental status.

Subjects and Methods

The study included two groups of elderly subjects
over 60 years of age, i.e. institutionalized elderly resid-
ing in a nursing home in Rijeka and non-institutional-
ized elderly. The study plan was approved by the Ethics
Committee of the School of Medicine, University of
Rijeka and Rijeka University Hospital Center in Ri-
jeka, Croatia. Ethical guidelines of the Declaration of
Helsinki were followed. All participants gave their in-
formed consent to participate in the study.

A sample of 350 institutionalized elderly and 200
non-institutionalized elderly were randomly selected.
The elderly in the institutionalized group who were
bedridden or too ill or unable to communicate were
excluded from the study, while twelve persons refused
to participate in the study. Similarly, the elderly in the
non-institutionalized group who were not interested
to participate in the study because they were busy or
considered their oral health was fine were excluded
from the study.
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A total of 341 elderly subjects were included, 280
institutionalized (134 male and 146 female, mean age
72.7+8.4 years) and 61 non-institutionalized (23 male
and 38 female, mean age 70.4+6.2 years).

‘The mouth of each participant was examined. The
examination of the institutionalized elderly was per-
formed at bedside using a dental mirror, spatula and
artificial light source. The non-institutionalized elderly
were examined in a normally equipped dental unit at
the Rijeka University Hospital Center, Department of
Dental Medicine, by the same dentist examining the
institutionalized elderly.

Unstimulated whole saliva was measured by si-
alometry®. Saliva samples were collected from all sub-
jects between 9 a.m. and 11 a.m. Tests of salivary flow
rates were performed after the subjects swallowed in
order to clear the mouth of any accumulated saliva. Sa-
liva was collected when the participant was positioned
in a relaxed position leaning slightly forward. Partici-
pants were asked to bend their head forward and spit
into a graded tube through a funnel (Copan, Zagreb,
Croatia). Collection time was ten minutes and salivary
flow rates were calculated as milliliters per minute. In
some cases, the collection time was reduced or extend-
ed (ranging 5-15 minutes). Subjects with complete or
partial removable dentures kept them in their mouth
during saliva collection. The unstimulated salivary
flow was considered normal at values 20.36 mL per
minute, low at values ranging from 0.16 to 0.35 mL
per minute, and hyposalivation at values <0.15 mL per
minute?!,

Mucosal swabs were obtained from oral mucosa
with sterile cotton swabs (Copan, Zagreb, Croatia)
and were immediately inoculated on the conventional
Sabouraud dextrose agar (PanreacQuimica, Cultimed,
Spain). Cultures were aerobically incubated at 37 °C
tor 48 hours. In case of no growth, the plates were con-
sidered negative after this period and discarded. Cul-
tures of yeast colonies were quantified according to the
following scale: no colonies, 1-9 colonies, 10-24 colo-
nies, 25-100 colonies, >100 colonies, and confluent
growth according to Olsen®. Diagnosis of fungal in-
fection was established after positive yeast culture.

Dental status was assessed by clinical examination
that consisted of visual and tactile oral and dental ex-
amination in accordance with the World Health Or-
ganization (WHO) guidelines. The examinations were
performed with a mouth mirror and dental probe. The
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number of teeth that were present and the number of
decayed/missing/filled teeth (DMFT index) were re-
corded following the WHO oral health assessment
form®.

Statistical analysis of data was performed using
Statistica for Windows, release 6.1 (StatSoft, Inc.,
Tulsa, OK). The Kolmogorov-Smirnov normality test
was applied to all data. The y*-test was used to com-
pare distribution of salivary flow rates and coloniza-
tion with oral yeasts, while T-test for proportions was
applied to compare salivary flow rates and DMFT in-
dex between the investigated groups. Spearman’s cor-
relation coeflicient was used to analyze the relation-
ship between salivary flow rate and colonization with
oral yeasts and DMF'T values. A value of p<0.05 was

considered significant.

Results

Figure 1 illustrates the results of unstimulated sali-
vary flow rates in the institutionalized and non-insti-
tutionalized elderly. Hyposalivation was found to be
more common in the institutionalized elderly than in
their non-institutionalized counterparts (p=0.035).
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Fig. 1. Distribution of salivary flow rates
in institutionalized and non-institutionalized elderly.
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Table 1. Distribution of oral yeast colonization
and oral fungal infection in institutionalized
and non-institutionalized elderly

Institu- . N??__
tionalized nstitu
elderly tionalized | p-value
n (%) elderly
n (%)
::fﬁﬁve U 139(13.92) | 24(39.34) | <0.001
Oral yeast 193 (68.92) | 31(50.81) | <0.001
colonization
ion;:itfi‘;igal 48(17.14) | 6(9.83) | <0.001

Table 2. Correlation between salivary flow rate
and oral yeast colonization/fungal infection

Salivary flow rate
Institutionalized | Non-institutionalized
elderly elderly
r p-value r p-value

Oral yeast
colonization | ¢ | 005 | -052 | <005
and fungal
infection

r = Spearman’s coefficient of correlation

Significantly higher levels of oral colonization with
yeasts and oral fungal infection were found among the
institutionalized elderly compared with the non-insti-
tutionalized group (p<0.001). Table 1 shows the re-
sults on mouth colonization with oral yeasts and pres-
ence of oral fungal infection. A negative correlation
was observed between salivary flow rate and yeast col-
onization in both institutionalized (rs=-0.58; p<0.05)
and non-institutionalized (rs=-0.52; p<0.05) elderly.
Results regarding these correlations are summarized in
Table 2.

Data on dental conditions are shown in Table 3.
Approximately half of the institutionalized elderly
(47.85%) were completely edentulous as compared
with 29.5% in the non-institutionalized group (Table
3). There were no statistically significant differences
between the two groups (p=0.091). Altogether, 23% of
institutionalized elderly and 19% of non-institutional-
ized elderly were affected by caries. A significant dif-
ference in DMFT was observed between the groups
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Table 3. DMFT index, number of teeth, levels of decayed, missing and filled teeth in institiutionalized

and non-institutionalized elderly

Teeth
Elderly Enl\fallet 1§ge)x Number Decayed Missing Filled

(mean = SD) (mean = SD) (mean = SD) (mean = SD)
Institutionalized 24.08+3.81 6.85+5.73 0.53+0.92 21.15+5.66 2.38+2.72
Non-institutionalized | 17.19+7.93 14.38+8.74 0.38+0.69 13.61+8.74 3.21+3.24
p-value <0.001 <0.001 0.307 <0.001 0.098

DMFT index = decayed, missing, filled teeth index

(p<0.001). Institutionalized elderly had significantly
more missing teeth than non-institutionalized elderly
(p<0.001). The findings of decayed and missing teeth
were more frequent among institutionalized elderly,
although the difference between the two investigated
groups was not statistically significant (p>0.05). Fi-
nally, there was a negative correlation between salivary
flow rate and DMFT index in both the institutional-
ized (r=-0.22; p<0.05) and non-institutionalized (r =-
0.56; p<0.05) groups of elderly (Table 2).

Discussion

Saliva has a significant role in maintaining the nat-
ural balance between oral host tissues and oral micro-
flora**. Low salivary flow rate or hyposalivation is
known to induce various problems including dental
caries, periodontitis, denture problems, candidiasis,
and mastication and swallowing problems'*!. The in-
cidence of hyposalivation among the elderly ranges
from 10% to 50%. Our results obtained in non-insti-
tutionalized elderly (Fig. 1) and hereby presented were
in accordance with these data since it was demonstrat-
ed that the incidence of hyposalivation in the non-in-
stitutionalized elderly was 44%. Our results also
showed a significantly higher incidence (75%) of de-
creased salivary flow rate in the institutionalized el-
derly (Fig. 1). These results are consistent with the re-
sults of an investigation conducted among nursing-
home residents in Holland, which found low salivary
flow rates in 72% of the institutionalized elderly®.
Salivary gland hypofunction may be correlated with
various systemic disorders, medications, as well as the
number of medications*'*"%. 'The higher incidence of
decreased salivary flow rate which we found in the
group of institutionalized elderly could be the result of
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a rather high number of different medications or in-
take of medications with specific xerostomic side ef-
fects?”%.

Regardless of the etiology of salivary gland hypo-
function, changes in the oral ecology occur with un-
stimulated whole saliva flow rates below 0.20 mL per
minute®. At such flow rates, oral microbial profile in-
cludes increased numbers of microorganisms which
may lead to an increased risk of oral fungal infection
and high caries activity”. This is due to the role of sa-
liva in inhibiting oral microbial colonization'".

'The mouth is a reservoir of yeasts and these fungi
can be frequently isolated without related pathologic
changes to the epithelium?®. The incidence of yeast
colonization in clinically normal mouth of healthy
adults ranges from 3% to 48%*. Previous reports sug-
gest that yeasts can be isolated from oral cavity in 65%
to 88% of the elderly residing in acute or long-term
facilities*’. Altogether, 68.92% of institutionalized el-
derly in our study were positive for oral colonization
with yeasts (Table 1). This result was statistically sig-
nificantly different compared with the non-institu-
tionalized elderly. The patients with low or impaired
salivary flow had higher oral yeast counts when com-
pared with the saliva from patients with normal sali-
vary flow™*. Our results were in accordance with
these results since we found a negative correlation be-
tween oral yeast colonization and decreased salivary
flow rate (Table 2). The results of our investigation also
showed an increased number of the institutionalized
elderly with oral fungal infection as compared with the
non-institutionalized group (Table 1). Higher levels of
oral yeast colonization and oral fungal infection in in-
stitutionalized elderly may be related to significantly
lower salivary flow rates (and the associated reduction
in salivary antimicrobial function), and may also be re-
lated to the poor oral and denture hygiene®-*.
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Hyposalivation has been associated with an in-
creased incidence of caries in the elderly popula-
tion™?*. In addition, a diet high in refined carbohy-
drates and poor oral hygiene pose a considerable risk
of caries especially among nursing home residents®.
Approximately half of the institutionalized elderly in
our study (47.85%) were completely edentulous as
compared with 29.5% among the non-institutional-
ized elderly. The incidence of edentulous persons
among the institutionalized elderly found in this study
was close to 45.3% found by Kraljevic ez a/. Our
findings were lower compared to those obtained by De
Visschere ez al., who found that about two-thirds of
the institutionalized elderly (64%) were edentulous®,
but higher than 26.9% reported by Tramini ez a/.*. The
DMEF'T index of 24.08 among institutionalized elderly
(Table 3) was lower than 26.6 found among institu-
tionalized elderly in Canada® and 30.75 found in Slo-
venia®. Our findings may also be related to the low
salivary flow rate, as well as poor oral hygiene'"%.

Conclusion

Our study evaluated a sample of the institutional-
ized and non-institutionalized elderly in Rijeka. Re-
sults of this study showed a higher prevalence of hy-
posalivation, oral yeast colonization and oral fungal
infection among the institutionalized elderly as com-
pared with the non-institutionalized group. We also
found poorer dental status in the institutionalized el-
derly. This underscores the necessity of developing ef-
fective programs for improving oral health in this
population group.
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Sazetak

LUCENJE SLINE, KOLONIZACIJA USNE SUPLJINE KVASNICAMA I DENTALNI STATUS
U STARIJTH OSOBA SMJESTENIH U USTANOVI I ONIH KOJE ZIVE SAMOSTALNO

1. Glazar, M. Muhvic Urek, D. Kuis, J. Prpic, .I. Miskovic, D. Kovacevic Pavicici S. Pezelj-Ribaric

Osobe starije Zivotne dobi podloznije su razvoju oralnih bolesti, a osobito su osjetljive osobe smjestene u ustanove za
starije i nemoc¢ne. Cilj ovoga istrazivanja bio je utvrditi dentalni status, razinu lucenja sline i infekciju usne Supljine kvasnica-
ma kod starijih osoba. Istrazivanje je ukljucivalo 341 ispitanika, 280 osoba smjestenih u ustanovi i 61 osobu koja Zivi samo-
stalno. Izmedu skupina usporedivana je koli¢ina izlucene sline, kolonizacija odnosno oralna infekcija kvasnicama i dentalni
status. Kod osoba smjestenih u ustanovi za starije i nemo¢ne zabiljeZena je znacajno niza razina lucenja sline (p=0,035) te
Cedca kolonizacija i infekeija kvasnicama (p<0,001). Utvrdena je negativna korelacija izmedu sniZene razine lucenja sline i
oralne kolonizacije kvasnicom odnosno gljivi¢ne infekcije kod obje skupine ispitanika, tj. za osobe smjestene u ustanovama
(rs=-0,58; p<0,05) kao i za osobe koje Zive samostalno (rs=-0,52; p<0,05). Izmedu skupina nadena je znacajna razlika u in-
deksu KEP (p<0,001). Takoder je zabiljezena negativna korelacija izmedu smanjenog lucenja sline i dentalnog statusa kod
osoba u ustanovama (rs=-0,22; p<0,05) kao i kod osoba koje Zive samostalno (rs=-0,56; p<0,05). Rezultati istrazivanja uka-
zuju na znacajno nizu razinu lucenja sline, veéu ucestalost kolonizacije i infekcije kvasnicom usne $upljine te losiji dentalni
status kod osoba smjestenih u ustanovama.

Kljuéne rijeci: Szarija osoba; Kserostomija; Gljivice; Oralne bolesti; Indeks KEP

Acta Clin Croat, Vol. 55, No. 3, 2016 395



