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ABSTRACT: The objective of this study was to evaluate the prevalence of Candida spp. in complete dentures of
institucionalized elderly, aged 60 or more, in a city of northeast of Brazil. A survey was conducted of the health profile and
quantification of Candida spp. from isolation in Sabouraud agar. Our results showed that from 181 institutionalized elderlies,
only 17 (66-84 years) met the inclusion criteria. 47.1 % were totally dependent, and 58.8 % needed help with hygiene. The
most commonly used drugs were antihypertensive. The results showed a high prevalence of Candida spp. (64.5 %) in the
dentures of institutionalized elderly and this may be a reflection of poor oral hygiene.
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INTRODUCTION
 

The normal oral flora comprises a diverse
range of organisms including eubacteria,
archaebacteria, fungi, mycoplasma and protozoa
(Samaranayake, 2006). Among these
microorganisms, fungi are classified as eukaryotes,
fungi belonging to genus Candida the most important
for dentistry. Species of this genus can be collected
from up to one third of the healthy individuals’ mouth
and are considered residents of the normal oral and
gastrointestinal tract flora (Krishnan, 2012).
 

Human infections caused by Candida albicans
and other species of the genus range from commonly
found oral candidiasis from potentially fatal systemic
infections in patients suppressed by other diseases
(Arkell & Shinnick, 2003). Denture stomatitis (DS) is
characterized by a common inflammatory lesion in
the palatal mucosa of denture users, showing an
erythema with variable intensity and length. DS is
multifactorial and involves predisposing factors such
as the stability of the denture, hygiene and sustainable

use, and systemic factors, such as immune and
endocrine diseases, nutritional deficiency, and some
medications, including steroids, antibiotics and
immunosuppressants (Salerno et al., 2011).
 

Among local factors, the reduced salivary flow
rate and change in the composition of saliva are
considered the most important for the proliferation
of Candida in the oral cavity and from candidiasis
development (Parvinen & Larmas, 1981). An
association between denture stomatitis and Candida
spp, especially C. albicans, has been reported. The
C. albicans species produces biofilm in mucosal
surfaces, driven by changes in host immunity or own
oral microflora (Budtz-Jörgensen, 1978). An
increased risk to oral disease is a possibility in vul-
nerable older people since disability and restrictions
associated with these conditions may impair the
ability to perform self-care oral hygiene (Farah et al.,
2010) or restrict access to dental care (Padilha et
al., 2007).
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 In Brazil, the elderly population living in public
or private shelters is increasing every year. This
population frequently has chronic diseases and
impaired functional capacity, making it more suscepti-
ble to dental problems. However, attention to oral health
programs targeted to the elderly are still rare. In gene-
ral, epidemiological data that characterize the health
of institutionalized elderlies are virtually non-existent
(Avlund et al., 2001). Thus, it is important to study the
association of the use of dentures and prevalence of
Candida spp in institutionalized elderlies in the city of
Teresina – PI in order to redirect the oral health policies
for this population.
 

MATERIAL AND METHOD
 

Ethical aspects. This study was approved by the
Ethics Comittee of the Federal University of Piauí under
the protocol 856.464, following the guidelines of the
Helsinki Declaration.
 
Population study. A cross-sectional study was carried
out with a quantitative approach in the elderly
population aged 60 and over, institutionalized in
shelters in the city of Teresina, Piauí, Brazil. The
following inclusion criteria were used: being over 60,
wear complete maxillary dentures for at least six
months and have good general health. The first part of
the study was the survey of the complete denture users
profilethrough the application of a structured
socioeconomic questionnaire (Table I).
 
Microbiological procedures. The second part of the
survey, consisted in microbiological evaluation.
Collection of biological material was carried out by
vigorous rubbing with a sterile cotton swab on all
surfaces of the prosthesis for 1 min and stored in a
tube containing 1 mL of sterile saline, identified with
the name of the patient, until processing. Samples were
transported under refrigeration and processed within
two hours after collection.
 

Three dilutions were performed (10-1 to 10-3)
from the original suspension in the tube used for

collection and a volume of 50 µL was inoculated on the
surface of the medium SDA (Sabouraud Dextrose Agar,
Himedia Labs, Mumbai, India) with chloramphenicol after
stirring for 1 min to oust the swab cells. The plating was
performed in the surface of Petri dishes through the
spread plate technique with the aid of Drigalski handle.
The plates were incubated at 37 °C for 24-48 h under
aerobic conditions, for subsequent counting. Tests were
performed in duplicat and the results were described by
the average CFU/mL of each patient.
 

To evaluate the prevalence of Candida spp., to-
tal mesophilic count was performed. In this case, the
samples were plated on agar sheep blood (Tryptone
Soy Agar, Himedia Labs, Mumbai, India) using the
same methodology used for the SDA media. The plates
were incubated at 37 °C for 24-48 h under conditions
of aerobic and anaerobic conditions for subsequent
counting. Tests were performed in duplicate and the
results were described by the average CFU/mL of each
patient.
 
Data Analysis. All data were statistically analyzed
using Microsoft Excel 2013 for Windows 8.0.
Descriptive statistical analyses (absolute and relative
frequencies) were performed in this study.
 

RESULTS
 

Four shelters in the city of Teresina – PI were
searched and from the total institutionalized elderly
(181), only 17 (9.4 %) met the study criteria and two of
these shelters were visited. Some demographic
characteristics of the individuals and other factors of
interest are described in Table I.

The age of the elderly ranged from 66-84 years,
mean age 75±6.9 years. Most patients (47.1 %) had
no income; 41.2 % had an income of a minimum wage
(corresponding to retirement) and 11.7 % had between
two and five minimum wages. As for the state of
dependency, 3 elderly subjects (17.6 %) were
independent, 6 (35.3 %) partially dependent and 8 (47.1
%) totally dependent.

 Demographic characteristics Other factors
Mean age Smoking Clinical palate Assistance for

(years old)
Sex

habits conditions denture hygiene (%)
70.6 % female Actually none HealthyPatients (n= 17) 75.0
29.4 % male (47.1 % ex-smokers) palate tissue

58.8

Table I. Description of the patients’ demographic characteristics and other factors.
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The 17 elederly analyzed reported at least one
disease at present or in the past. The most common
reports were hypertension, neurological and psychiatric
disorders, gastrointestinal problems, heart disease and
diabetes. They all reported using medication at the time,
and the nurses of the shelters reported the medication
used and frequency, according to medical records and
daily monitoring. According to these professionals, all
used more than one medication, and recorded the use
of 46 different drugs by the elderly.
 

The most frequently used medications were
antihypertensives (14 reports), diuretics (first report),
nonsteroidal anti-inflammatory drug (6 reports), oral
hypoglycemic agents (3 cases), treatment of
Alzheimer's disease (4 reports), antidepressants (3
reports), vitamin supplements (2 reports),
antipsychotics (5 reports), treatment of gastrointestinal
disorders (5 reports), digitalis (1 report), treatment of
Parkinson's disease (2 reports), anxiolytics (5 reports),
treatment of other vascular changes (2 reports),
analgesics (2 reports), dermatitis treatment (1 report)
and calcium replacement (1 report).
 

Candida spp. quantification was determined in
dental prostheses. After the incubation time, there was
the count of the colonies on the plates. The frequency
of microorganisms identified is shown in Table II.

caregivers reported that the limited use of dentures for
institutionalized elderly is due to maladjustment of those
over time. Most of them failed to make use of dentures
for lack of maintenance due to low dental assistence,
causing loss of retention, or the presence of problems
related to inflammatory processes associated with
dentures. Failure in dental monitoring can result in ill-
fitting dentures that cause discomfort, pain and injury
that may favor infection (Gosavi et al., 2013).
 

The age of the elderly ranged 66-84 years (75±6.9,
mean ± SD). The great general problem that affects oral
health in old age are disabling (advanced Parkinson's
disease, motor disorders, arthritis, Alzheimer's and
depression) and metabolic diseases. Thus, it is often
necessary to reorient individually with respect to hygiene
and if possible, make adaptations to facilitate its
execution and use preventive and therapeutic
substances (Evren et al., 2011).
 

The pharmacological activity of many drugs can
have a suppressive effect on normal gastrointestinal and
oral bacterial flora and naturally maintains the Candida
population in check. This means that there may be
overgrowth as a result of such effects of drugs. The
broad-spectrum antibiotics group predisposes to Candida
infection by this mode of action (Zegarelli, 1993). Most
general health condition in this study were vascular
changes (94.1 % of subjects), where the most commonly
used drugs were antihypertensive. 58.8% of participants
needed aid for cleaning teeth and/or dentures. Thus, the
training of elderly caregivers is considered important to
perform oral hygiene of patients who need help, ensuring
a satisfactory care to those who can no longer perform
them properly (Vasan et al., 2001). Related information
should also be extended to those who reported being
self-sufficient.
 

According to Salerno et al., C. albicans is the main
species involved in inflammatory processes associated
with the use of dental prosthesis and this is related to
the ability to maintain its viability in hard and soft tissues
through formation of biofilms that guarantee it adhesion.
The presence of dentures increases the prevalence and
incidence of Candida colony forming units (CFU's), which
means that there is greater probability of occurrence of
some forms of oral candidiasis (Atchison & Dolan, 1990;
Reichart et al., 2000). As the prevalence of various
Candida species, the C. albicans is the most commonly
isolated, with amounts from about 30 % (Ramage et al.,
2004) to approximately 80 % (Webb et al., 2005). Results
of the measurement obtained from the conventional
isolating of Candida spp. in SDA with chloramphenicol

 
DISCUSSION
 

The fungi of the genus Candida establish a
commensal relationship with the host. Around 60% of
denture users have some inflammation caused by fungi
of the genus Candida. According to available scientific
evidence, the presence of the etiological agent alone is
not enough to produce clinically injuries, requiring at least
superficial tissue penetration and others predisposing
factors (Figueiral et al., 2007; Salerno et al.).
 

Most problems related to the use of dentures occur
due to the lack of maintenance and instruction on their
use (da Silva et al., 2011). In the surveyed shelters,

Table II. Prevalence of microorganisms identified in the upper
dentures institutionalized elderly.
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Dentures (total= 17)Microorganisms
Number %

Candida spp. 11 64.5
Total microorganisms 17 100
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confirmed 64.5 % of the patients positive for the
presence of the fungus (Table II).
 

In conclusion, high prevalence of Candida spp.
was observed in the complete dentures of
institutionalized elderly. The cleaning of the denture
was performed poorly, with this fact related to the
increased prevalence of Candida spp. in the oral cavity.
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RESUMEN: El objetivo fue asociar el uso de prótesis den-
tales totales y la prevalencia de Candida spp. en ancianos
institucionalizados con 60 o más años de edad, en una ciudad del
Nordeste de Brasil. Se llevó a cabo un estudio del perfil de salud y
cuantificación de Candida spp. por aislamiento con agar Sabouraud.
A partir de 181 ancianos institucionalizados, sólo 17 (66–84 años)
cumplieron los criterios de inclusión. 47,1 % eran totalmente de-
pendientes y 58,8 % necesitó ayuda con la higiene. Los fármacos
más utilizados fueron antihipertensivos. Los resultados mostraron
una alta prevalencia de Candida spp. (64,5 %) en las prótesis den-
tales totales de los ancianos institucionalizados y esto tal vez sea
un reflejo de la deficiente higiene oral.
 

PALABRAS CLAVE: ancianos, Candida, higiene oral.
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