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Abstract

Background: The capability of the Candida albicans Candida (CAC) to colonize surfaces can be signify as a risk factor for oral infection, thus,
denture wearing approves of a stable factor that can affect oral health status.

Objectives: This study investigated risk factors associated with progress to Candida-related denture colonization in dental prosthesis comparing

to individuals with natural teeth.

Methods: A total of 208 subjects were studied: 104 denture wearers and 104 non-denture wearers, matched by age and sex, comprised

the experimental and control groups, respectively. Each subject was directed to perform oral rinsing using a phosphate-buffered saline solution,
which was expectorated and processed for the recovery of Candida species on Sabouraud’s dextrose agar. Isolates were identifying by culturing on
chromogenic Candida agar and noting species-specific colony characteristics.

Results: There was a significant oral Candida albicans colonization rate (OCAC) among denture wearers equaled to 61.5% comparing with
33.6% among non-denture wearers with a significant association (OR) of OCAC =3.2, and PV<0.001. Plus, there were significant association between
OCAC and male denture wearers (OR= 2.8, PV<0.001), increase of patient age (265 years OR=2.2, PV=0.01) and wearing complete denture (OR=2.6,
PV=0.02). Conclusions: Based on the results of this study ability of OCAC were greater in denture wearers than non-denture wearers, also greater
risk of OCAC found with males, older ages and wearing complete denture. In addition, the study results are important for understanding OCAC in

dentures and development strategies to reduce or eliminate OCAC in denture wearers.
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Introduction

Dentures have an effect on the features of the oral cavity micro-
environment, change to the oral mucosa can outcome from denture-
mediated mechanical tenderness or inflammation stimulated by
denture-related materials [1-4]. Additionally, biofilm development
on denture surfaces, go together with subsequent allergic reactions
resultant from microbial colonization and/or their secreted
metabolites [5-7]. Candida species found to be in 25-50% of the
oral cavity of healthy persons, are one of the main causes of micro-
organism biofilm formation on dentures and catheters and isolated
from about 80% of the microorganisms isolated from the oral
mucosa of denture wearers [5]. Even though Candida albicans is
commonly associated with denture use, other Candida species are
commonly isolated from underlying mucosal tissues and dentures
[8]. Candida colonization and biofilm formation on dentures can
be additional influenced by the species of colonizing Candida, oral
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hygiene practices, and denture character [9,10]. Personal hygiene,
for instance denture removal at night, denture cleanser use, and
smoking have been shown to affect colonization and denture-
associated stomatitis [2,3,6,10-12]. Furthermore, denture-related
structural factors, including vertical dimensions, material integrity
and fit, influence yeast colonization and subsequent denture-
related stomatitis [6,10,13,14]. It is well-known stomatitis has been
reported in higher rate in denture wearers, and even though it is
in general asymptomatic, it is associated with pseudo membrane
(thrush), leukoplakia, formation, angular cheilitis and erythema
[15]. This research aimed to study the Candida albicans occurrence
rate in the oral cavity of denture wearer patients in comparison
to those with natural teeth, to reveal the risk factors other than
denture wearer for contracting Candida albicans on the oral
mucosal membrane and tissue-fitting surface (mucosal surface) of
dentures.
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Subjects and Laboratory Methods
Subject Selection

A total of two hundred and eight persons, were included in this
study, 104 of them were denture wearer patients (cases group) while
the other 104 adults with natural teeth (controls group), whom
been selected randomly from Al-Thawrah hospital, Al-Gumhory
hospital and Dental centers in Sana’a city, Yemen. The duration of
the study was six months period, started in August 2017 and ended
in February 2018. Inclusion criteria for subject selection were
healthy individuals with no clinical signs of Candida infection and
no systemic disease. In addition, individuals who smoked, currently
taking antifungal, steroids, antibiotics, or immunosuppressive
drugs in the past 6 months were excluded.

Collection and Identification of Samples

Salivary samples were collected using the oral rinse technique
[16]. In brief, each subject was asked to rinse the mouth for 60
seconds with 10ml of sterile phosphate-buffered saline (PBS;
0.01M phosphate-buffered saline solution, pH 7.2) and expectorate
the wash into a 15ml sterile container [17]. Individuals who had
removable dentures were asked to take out the denture prior to
samples collection. The samples were immediately transported on
ice to the microbiology laboratory. Each oral rinse was centrifuged
at 3500 rpm for 10 minutes, and then the supernatant was
discarded. The pellet was re-suspended in 1ml sterile PBS. One
hundred pl of the concentrated oral rinse was inoculated onto
Sabouraud’s dextrose agar and incubated at 37°C for 48 hours. The
lasting samples were stored at -20°C. If Candida colonies appeared
on the Sabouraud’s dextrose agar, then chromogenic Candida agar
was inoculated using 100pl of the oral rinse supernatant and
incubated for 48 hours for colonies study. Candida species were
identified by the color of the colonies using the color reference
guide supplied by the manufacturer. When color identification was
unclear, fermentation assay of sucrose, maltose, glucose, lactose
and galactose was done. The Candida species were also identified
by the ability to produce chlamydo-spores on glutinous rice agar
[18].

Data Analysis

Data were statistically analyzed using the EPI-Info program
version 6. The difference in distribution of the Candida albicans
between groups was based on comparison of frequency

distributions by a chi-square test. A p value < 0.05 was considered
significant.

Ethical Approval

We obtained written consent from all cases. Assent was taken
from participants before collecting the specimens. The study
proposal was evaluated and approved by the Ethics Committee of
Faculty of Medicine and Health Sciences, Sana’a University.

Result

There was a significant oral carriage rate of Candida albicans
among denture wearers (cases) equaled to 61.5% comparing with
33.6% among non-denture wearers (controls) with a significant
association between denture wearing and a contract of oral carriage
of Candida albicans (OR= 3.2, PV<0.001). When sex of participants
considered, there was a significant oral carriage rate of Candida
albicans among male denture wearers equaled to 65.2% comparing
with 36.9% among male of non-denture wearers with a significant
association between male denture wearers and a contract of oral
carriage of Candida albicans (OR= 2.8, PV<0.001), while there was
no significant oral carriage rate of Candida albicans among female
denture wearers equaled to 33.3% comparing with 8.3% among
female of non-denture wearers with non-significant association
between female denture wearers and a contract of oral carriage of
Candida albicans (OR= 4,1, PV=0.17) (Table 1). In addition, when
ages of cases (denture wearers) were considered, there was a
significant increase of oral C. albicans colonization with an increase
ofage in denture wearer group in which the highestrate of C. albicans
colonization was in age group of 265 years (78.3%, PV=0.01), and
the lowest was at age group < 45 years (20%). Also, a significant
association of contracting oral carriage of Candida albicans equal
to 2.2 times was found for 265 years age group (PV<0.001) (Table
1). When we considered the type of dental prosthesis, there was a
significant oral carriage rate of Candida albicans among complete
denture wearers equaled t073.9% comparing with51.7% among
partial denture wearers with a significant association of contracting
oral carriage of Candida albicans for complete denture equal to
2.6 times (PV=0.02). When we considered the materials of dental
prosthesis, there was no significant differences between the oral
carriage rate of Candida albicans in patients had acrylic denture
and/or patients had chrome cobalt denture (60.3% and 64.5%
respectively, PV=0.68) (Table 2).

Table 1: The carriage rate of Candida albicans in cases and controls and associated OR for different sexes and age groups.

Cases (n=104) Controls (n=104)
Factors OR CI x? PV
No. % No. %
Male 60/92 65.2 34/92 36.9 2.8 1.6-4.9 13 <0.001
Female 4/12 33.3 1/12 8.3 4.1 0.4-37 1.8 0.17
<45 years 2/10 20 1/10 10 2 0.2-22.6 0.3 0.5
45-54 years 6/16 375 3/16 18.8 2.1 0.5-8.4 1.04 0.3
Age group
55 - 64 years 20/32 62.5 11/32 34.4 2 1.0-4.4 39 0.05
265 years 36/46 78.3 20/46 43.5 2.2 1.2-4.2 6.2 0.01
Total 64/104 61.5 35/104 33.6 3.2 1.8-5.6 16.2 <0.001

OR: Odds ratio = Relative risk
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95%CI: 95% Confidence intervals
X? Chi-square = 3.9 or more is significant

PV: Probability value = 0.05 or less is significant

Table 2: The type of dental prosthesis factors that associated with colonization of Candida albicans among denture wearer patients.

Positive Candida albicans
Factors (n=64) OR CI x? PV
No. %
Type of dental prosthesis
complete n=46 34 73.9 2.6 1.1-6.1 5.3 0.02
Partial n=58 30 51.7 0.37 0.16-0.8 5.3 0.02
Acrylicn=73 44 60.3 0.83 0.3-1.9 0.16 0.68
Chrome cobalt n=31 20 64.5 1.2 0.5-2.8 0.16 0.68

OR: Odds ratio = Relative risk
95%CI: 95% Confidence intervals
x? Chi-square = 3.9 or more is significant

PV: Probability value = 0.05 or less is significant

Discussion

Denture-related stomatitis has a multi-factorial etiology that is
associated with denture use, and disease presentation is affected
mostly by host factors and exogenous factors as introducing
prosthesis [6]. Many studies have discussed the involvement
of Candida albicans in the establishment and persistence of
such disease since the acrylic denture fitting surfaces seem to
facilitate the adherence of this micro-organism [19]. The present
study confirmed these finding in which a significant association
(PV<0.001) between denture wearing and OCAC rate (61.5% for
denture wearers diverse 33.6% for natural teeth controls) with
associated risk factor of denture wearing equal to 3.2 times (Table
1). Our significant heavy OCAC among denture wearers (61.5%)
is similar to that reported by Daniluk et al. [20] in which denture
wearers showed a 67% rate of OCAC. This result can be explained
by the fact that denture wearing, and poor denture hygiene,
particularly wearing the denture continually rather than removing
them during sleep is another risk factor, both for candidal carriage
and for oral candidiasis [21]. Also, dentures provide a relative acidic,
moist and anaerobic environment because the mucosa coated by
the denture is sheltered from oxygen and saliva [22]. Other cause
for colonization of C.albicans in denture wearing persons is that
loose, poorly fitting dentures may also cause minor trauma to the
mucosa which is thought to enhance the permeability of the mucosa
and increase the ability of C. albicans to invade the tissues [7,22,23].
These conditions all support the growth of C. albicans. Every so
often dentures turn into much worn, or they have been made to
allow insufficient lower facial height (occlusal vertical dimension),
directed to over-closure of the mouth (an appearance sometimes
described as “collapse of the jaws”). This leads to the skin folds at
the corners of the mouth, in result generating an intertriginous
area where angular cheilitis and another form of candidiasis, can
develop [24].

In this study, the data support the rejection of the null hypothesis
that there would be no difference between male and female denture
wearers in terms of the prevalence of DRS and colonization by
Candida albicans of the inner surfaces of dentures and attachment
surroundings. However, there was a significant oral carriage rate
of Candida albicans among male denture wears (cases) equal to
65.2% comparing with 39.9% among non-denture wears male
(controls). In addition, there was significant association between
denture wearing in male group and contract of oral carriage of
Candida albicans with OR equal to 2.8 times (PV<0.001). While in
female group, there was no significant differences (Table 1).

Since dentures and age-related immunosuppression are both
well-known risk factors associated with candidiasis development,
there was significant increase of oral Candida albicans colonization
with increase of age in denture wearers in the present study (Table
1). While our result is different from that reported from Philadelphia
by Bouquot et al. [25] in which no different in the rate of mouth
colonization occurred with different ages of denture wearer
patients, but similar to that reported from UK by Smaancyake
[23] in which the highest rate of OCAC occurred in older adult age
groups.

When we considered the type of dental prosthesis, there
was a significant oral carriage rate of Candida albicans among
complete denture wearers equaled to73.9% comparing with 51.7%
among partial denture wearers with a significant association of
contracting oral carriage of Candida albicans of complete denture
equal to 2.6 times (PV=0.02) (Table 2). Our results are similar to
that reported previously in several studies [1,6,7,23,26]. When we
considered the materials of dental prosthesis in the present study,
there was similar oral carriage rate of Candida albicans in patients
had acrylic denture or patients had chrome cobalt denture (60.3%
and 64.5% respectively) (Table 2). This result is different from the
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findings of Williams and Lewis [26] in which Candida species were
capable of adhering to the surface of dentures, most of which are
made from polymethyl-acrylate, and they refer this colonization to
present of micro-fissures and cracks in the surface of dentures that
aid micro-organisms to form biofilm. Intra-oral prostheses may
therefore become covered in a biofilm [26] and act as reservoirs
of infection [27], continually re-infecting the mucosa. For this
reason, disinfecting the denture is a vital part of treatment of oral
candidiasis in persons who wear dentures, as well as correcting
other factors like not enough lower facial height and fit of the
dentures [22].

Conclusion

Based on the results of this study ability of CAC were greater
in denture wearers than non-denture wearers, also greater risk
of CAC were found with males, older ages and complete denture.
In addition, our results are important for the development of
strategies to for eliminate these indicators of risk and significantly
reduce Candida albicans colonization and oral Candida infections in
denture wearers.
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