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Abstract

Objective To investigate the prevalence and risk factors, both prosthesis and microbiological,
associated with different types of denture stomatitis in Thai patients.

Materials and methods Thai patients with upper removable denture (n = 137) were evaluated for
the prevalence of and risk factors associated with denture stomatitis by questionnaire, oral and dental
prosthesis examination. Palatal mucosa and denture fitting surfaces were swabbed for yeast carriage
investigation. Candida species were primarily identified by colony color on chromogenic Candida agar,
and their identity confirmed by colony, microscopic cell morphology, and biochemistry tests.

Results The prevalence of denture stomatitis was 52.56%, sub-classified as erythematous type (38.69%),
and papillary hyperplasia (13.87%). Poor denture quality was strongly associated with the presence of
denture stomatitis, while a noctural denture wear was more weakly related to the prevalence of this
disease. In about 61% and 80% of denture stomatitis subjects, Candida were detected on palatal mucosa
and on denture bases, respectively. Larger numbers of Candida colonies were isolated from denture
stomatitis patients than from healthy subjects. However, the distribution of yeast species was not
associated with the presence of denture stomatitis. No correlation between types of denture stomatitis
and either prosthesis factors or Candida infection was found.

Conclusion Results confirmed significant associations between denture stomatitis, denture quality
and quantity of yeast infection. However, neither prosthesis factors nor Candida infection were
associated with the different types of denture stomatitis.

(CU Dent J. 2012;35:189-200)
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Introduction

Denture stomatitis (DS) is an inflammatory
process that mainly involves the palatal mucosa
underneath removable prostheses. Denture stomatitis is
frequent in older patients who wear removable denture.
The prevalence of disease ranges from 10% to 67%
based on the investigated population.1-6 Denture
stomatitis presents different degrees of severity
ranging from petechiae to generalized inflammation
with or without papillary hyperplasia. Inflammation
of mucosa may result in soreness or lead to the
development of papillary hyperplasia. Papillary hyper-
plasia will cause the dentures to become ill-fitting,
thus increasing the degree of inflammation.

Risk factors in healthy denture stomatitis may be
divided in two major groups-those related to the
prosthesis and those that are infective. Prosthesis
factors include the trauma caused by an ill-fitting
denture, lack of oral and prosthesis hygiene, the age
of the denture, continuous or noctural denture
wearing.5,7-9 The most frequent infective causative
agent associated with denture stomatitis is Candida spp.,
mainly Candida albicans.10-12

Several studies have reported the existence of
Candida infection in the oral cavity of denture
stomatitis patients.13-17 The prevalence rate of Candida
infection in the oral cavity of patients with denture
stomatitis ranged from 28% to 100%, compared with
9% to 40% in subjects with healthy mucosa.16,17 Fifty
percent of the immunocompetent individuals with
denture stomatitis showed positive yeast culture on oral
mucosa.13 Although C. albicans was found to be the
predominant species in the oral cavity of denture
stomatitis subjects, non-albicans species such as
C. tropicalis, C. glabrata, or C. dubliniensis have been
recently detected.14,15 Several studies have reported
the presence of Candida infection in Thai denture
stomatitis subjects.4,18,19 The frequency of Candida
isolated from palatal mucosa of maxillary complete

denture wearer with denture stomatitis (90%) was at
the similar levels to that of denture wearer with healthy
mucosa (81%).4 However, a study by Pipatanagovit,
et al. reported that the distribution of yeast in generalized
erythematous denture stomatitis subjects was signifi-
cantly higher than that in both denture wearers with
healthy mucosa and in healthy dentate subjects.19

Another study of 64 Thai denture stomatitis patients
also suggested that not all cases of denture stomatitis
could be associated with candidal infection, since
Candida were significantly isolated in only 50% of cases
in this study.18

There is scant information regarding the prevalence
and risk factors related to denture stomatitis in the Thai
population. The aim of this study was to investigate
the prevalence of denture stomatitis in a group of healthy
Thai subjects wearing upper removable dentures, and
to identify risk factors associated with different types
of denture stomatitis.

Materials and methods

All subjects were patients who attended the Oral
Health Care Clinic in Thammasat Chalermprakiert
Hospital, Thailand during the period of March 2007 to
December 2008. The sample was limited to individuals
with maxillary removable denture. Subjects with
additional risk factors for candidiasis such as diabetes
mellitus, HIV-infection, long term antibiotic adminis-
tration, head and neck cancer treatment/radiation, or
immunosuppressive medication were excluded. All
subjects were informed about the nature of the
research and signed consent forms approved by the
Ethics Committee of Thammasat University prior to
participation. The study group comprised 137 upper
removable denture wearers. Eighty-one dentate
subjects who had not had prostheses and did not show
any sign of candidal infection were also included as a
control group. Comprehensive oral examinations were
carried out, and medical histories were collected, by
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one investigator (Pesee, S). Data were obtained as
follows:

(1) Medical history, demographic and behavioral

data were collected by questionnaire. The recorded data

included: gender, age, occupation, underlying diseases,

medications taken during the last 6 months, tobacco

and alcohol consumption, oral and prosthesis hygiene,

and prosthesis wearing frequency.

(2) Evidence of denture stomatitis (DS) was

assessed by clinical examination. Denture stomatitis,

if present, was classified according to Newtonûs

classification20 as Newton type I (localized hyperemia),

type II (diffused erythematous), and type III (papillary

hyperplasia). All patients received standard dental

hygiene advice during their assessment.

(3) Dentures were evaluated by direct examination.

The data analysed included: duration of denture wear;

type of denture (complete or partial); type of denture

base (metal or acrylic resin); and quality of denture.

Acceptable quality of denture was recorded if an

undamaged denture was shown good hygiene, adequate

retention and stability, and no ill fitting areas.

Denture stomatitis patients with positive candidal

infection were treated with 10 mg of clotrimazole

troches for 2 weeks and followed up for treatment

response. Denture replacement was later provided if

required.

Specimen collection

Samples for mycological examination were

collected from subjects who refrained from eating,

drinking, oral and denture cleaning for at least 1 to 1.5

hours prior to the evaluation. The whole surface of

palatal mucosa and the entire fitting surface were

swabbed, inoculated onto separated transport

medium and delivered to research laboratory for

yeast culturing.

Mycological processing and identification

The swabs were inoculated onto chromogenic

Candida agar (Oxoid, England) and incubated at 37°C

for 48 hours. Candida spp. was identified by the color

of colonies appearing on chromogenic Candida agar.

Candida species were definitely identified by colony

and microscopic examination of cell morphology,

carbon assimilation, germ tube tests, urease and

phenoloxidase tests carried out at the Department

of Medical Sciences, Ministry of Public Health. The

number of colony-forming units (c.f.u.) on chromogenic

Candida agar was assessed and scored at level 1 (1-10

colonies), 2 (11-100 colonies), or 3 (> 100 colonies).

Statistical analysis

The analyses were performed using GraphPad

Prism and SPSS v11.5. The association between

variables were analysed using the chi-square test

(with odds ratio) for univariate and multiple logistic

regression for multivariate analysis. Numbers of yeast

colonies isolated from each group were compared

using a Studentûs t-test or one-way analysis of

variance (ANOVA) with Tukeyûs multiple comparison

post test. A value of p < 0.05 was considered significant.

Results

A total of 137 Thai upper denture wearers

attended the study consisting of 46 (33.58%) men and

91 (66.42%) women with an average age of 57.32 years

(range 22-92 years). The control sample of 81 Thai

dentate subjects comprised 25 (30.86%) men and 56

(69.14%) women with the average age of 40.18 years

(range 20-71 years). Among the 137 prosthesis

wearers, there were 72 subjects (52.56%) who suffered

from different types of denture stomatitis (DS) on palatal

mucosa: Newton type I (47 cases), type II (6 cases)

and type III (19 cases). Since there were only 6



CU Dent J. 2012;35:189-200Pesee S, et al192

subjects in Newton type II group, the types of denture

stomatitis in this study were assessed as erythematous

DS (53 subjects, 38.69%), and papillary hyperplasia

DS (19 subjects, 13.87%).

Table 1 The distribution of variables in denture wearer groups with and without denture stomatitis

With DS (n=72) Without DS (n=65) Multiple logistic regression

analysis

1. Gender (male/female) 24/41 22/50 p > 0.05, OR = 0.809,
95% CI = 0.327-2.004

2. Age (mean ± SD) 53.14 ± 0.27 61.81 ± 13.11 p < 0.001, OR = 0.926,
95% CI = 0.887-0.967

3. Type of denture: number (%)
Partial 65 (90.28%) 51 (78.46%) p > 0.05, OR = 0.522,
Complete 7 (9.72%) 14 (21.54%) 95% CI = 0.121-2.242

4. Type of denture base: number (%)
Acrylic resin 58 (80.56%) 51 (78.46%) p > 0.05, OR = 0.718,
Metal 14 (19.44%) 14 (21.54%) 95% CI = 0.248-2.083

5. Age of denture: number (%)
More than 5 years 36 (50.00%) 21 (32.31%) p > 0.05, OR = 1.128,
Less than 5 years 36 (50.00%) 44 (67.69%) 95% CI = 0.426-2.991

6. Quality of denture: number (%)
Not acceptable 68 (94.44%) 43 (66.15%) p < 0.001, OR = 11.653,
Acceptable 4 (5.56%) 22 (33.85%) 95% CI = 2.928-46.375

7. Noctural denture wear: number (%)
Yes 29 (40.28%) 13 (20.00%) p > 0.05, OR = 1.999,
No 43 (59.72%) 52 (80.00%) 95% CI = 0.732-5.460

8. Candida isolated on palatal mucosa: number (%)
Yes 44 (61.11%) 24 (39.92%) p < 0.05, OR = 2.820,
No 28 (38.89%) 41 (63.08%) 95% CI = 1.087-7.316

9. Candida isolated on denture fitting surface: number (%)
Yes 58 (80.56%) 40 (61.54%) p > 0.05, OR = 1.775,
No 14 (19.44%) 25 (38.46%) 95% CI = 0.620-5.083

DS = denture stomatitis, n = number, SD = standard deviation, OR = odds ratio, CI = confidence interval
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Distribution of prosthesis variables in denture

stomatitis

Using multiple logistic regression analysis, the
younger age subjects were found in the DS group (p <

0.001) (odds ratio (OR) = 0.926, 95% confidence
interval (CI) = 0.887-0.967), and the proportion of
unacceptable denture quality in DS subjects was
significantly greater than that in the healthy group
(p < 0.001) (OR = 11.653, 95% CI = 2.928-46.375)
(Table 1).

Frequency of Candida spp. infection on palatal

mucosa of denture stomatitis subjects

Of the 81 dentate subjects, Candida was isolated
from palatal mucosa of 10 subjects (12.35%) with an
average cultured colony score of 0.21 ± 0.60 (mean ±

SD). The prevalence of Candida spp. isolated from
palatal mucosa of adults with dentures (49.64%) was
significantly higher than that of dentate subjects
(12.35%) (p < 0.001). The proportion of Candida
infection on palatal mucosa of denture stomatitis
patients (61.11%) was significantly greater than that
of denture wearers with healthy mucosa (39.92%) (p <

0.05) (OR = 2.820, 95% CI = 1.087-7.316) (Table 1).

Analysis of swab samples taken from denture
wearers with clinically healthy mucosa showed the
presence of a strikingly higher number of Candida

colonies than dentate individuals (mean score 0.63 ± 0.99
and 0.21 ± 0.60, respectively, p < 0.05). A significantly
higher number of colonies was also demonstrated in
patients with denture stomatitis (mean score 1.03 ± 1.0)
compared to the control group (p < 0.001, Fig. 1A).

Four Candida species were isolated from palatal
mucosa of subjects, C. albicans, C. glabrata, C. tropicalis
and C. parapsilosis. C. albicans was the most frequently
isolated species in monocultures, mixed species
populations were observed in 1.25% of the control group,
10.77% of the healthy denture wearer group and
13.88% of the denture stomatitis group. However, the
prevalence of single or combination species popula-
tions found in the denture stomatitis group was similar
to that in the healthy denture wearer group (Table 2).

Frequency of Candida infection on denture

fitting surface of denture stomatitis subjects

The prevalence of Candida infection on denture
fitting surfaces of denture stomatitis subjects (80.56%)
was not significantly different form that of healthy
mucosa participants (61.54%) (Table 1). However, the
CFU score was greater on denture fitting surfaces of
denture stomatitis subjects than on those of healthy
mucosa participants (p < 0.01) (mean ± SD = 1.99 ±

1.19 and 1.42 ± 1.26, respectively) (Fig. 1B).

Table 2 The characteristic of Candida spp. growth on palatal mucosa of subjects with and without denture
stomatitis.

Single Candida spp. (%) Mixed spp. (%) Statistics

n C. albicans Non-albicans (χ2)

Clinically healthy mucosa 24 16 (66.67%) 1 (4.17%) 7 (29.17%) p > 0.05

Denture Stomatitis 44 31 (68.89%) 3 (6.67%) 10 (22.22%)

n = number
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The frequency of Candida carriage on denture
fitting surface was greater than that on palatal mucosa.
Among 137 denture wearer subjects, Candida was
isolated from denture fitting surface of 98 subjects
(71.53%). Moreover, colony-forming units of Candida
in sample taken from denture fitting surface of healthy
mucosa subjects was significantly higher than those
from palatal mucosa (mean score 1.42 ± 1.26 and 0.63
± 0.99, respectively, p < 0.001). Similarly, the CFU
score was also significantly greater on denture fitting
surface than on palatal mucosa of denture stomatitis
participants (mean score 1.99 ± 1.19 and 1.03 ± 1.0,
respectively, p < 0.001). Only 62 denture wearers
exhibited Candida carriage on both palatal mucosa and
prosthesis fitting surface (45%) (Table 3). Statistical
analysis suggested that the correlation between the
presence of Candida on the mucosa and on the denture
is significant (p < 0.0001, OR = 9.472, 95% CI = 3.619
to 24.79) (Table 3).

Analysis of yeast species cultured from denture
fitting surface showed mixed species populations in
13.85% of the healthy group and 18.06% of the denture
stomatitis group. However, C. albicans remained the
most frequently isolated species. In addition, the
proportion of single or combination yeast species
appearing on denture fitting surface of denture
stomatitis group was not significantly different from
that of the healthy group. Of the 40 participants with
clinically healthy mucosa, single C. albicans, single
non-albicans and mixed species populations were
detected on denture fitting surfaces in 28 cases (70.00%),
3 cases (7.50%) and 9 cases (22.5%), respectively.
Among the 58 denture stomatitis patients, single C.
albicans, single non-albicans and mixed species
populations were detected on denture fitting surface in
43 cases (74.14%), 2 cases (3.45%) and 13 cases
(22.41%), respectively.
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Fig. 1 Scores for Candida colonies collected from palatal mucosa (A), and denture fitting surface (B) of subjects.
Candida scores were derived from numbers of colony-forming units on chromogenic Candida agar, scored
as level 1 (1-10 colonies), level 2 (11-100 colonies), or level 3 (> 100 colonies). Bars represent the mean
score ± standard deviation from subjects within each group. Significant difference at **(p < 0.01) using
Studentûs t-test, and at *(p < 0.05), ***(p < 0.001) using one way ANOVA analysis and Tukeyûs multiple
comparison post test. (DS abbreviated from denture stomatitis)
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Distribution of prosthesis and infective

variables in groups exhibiting different types

of denture stomatitis

When grouped by type of denture stomatitis
relationships between DS types and either quality of
denture, or yeast infection on palatal mucosa were not
significant (Table 4). Moreover, the proportion of
Candida species taken from palatal mucosa was not
associated with the types of denture stomatitis. Of the
31 Candida infected erythematous DS subjects, single

C. albicans, single non-albicans and mixed species
populations were isolated from palatal mucosa of 23
cases (74.19%), 1 case (3.22%) and 7 cases (22.58%),
respectively. Similarly, among the 13 yeast infected
papillary hyperplasia DS subjects, single C. albicans,
single non-albicans and mixed species populations were
detected on palatal mucosa in 8 cases (61.54%), 2 cases
(15.38%) and 3 cases (23.08%), respectively. Again,
the relationships between the types of denture stomatitis
and Candida species taken from denture surface were

Table 3 The distribution of Candida spp. isolated on palatal mucosa and/or denture fitting surface of denture
wearer subjects.

Positive culture Negative culture Statistics

on fitting surface (n) on fitting surface (n) (χ2)

Positive culture 62 6 p < 0.0001, OR = 9.472,
on palatal mucosa 95% CI = 3.619 - 24.79

Negative culture 36 33
on palatal mucosa

n = number, OR = odds ratio, CI = confidence interval

Table 4 The distribution of variables in subjects with different types of denture stomatitis.

Erythematous Papillary hyperplasia Multiple logistic regression

DS (n = 53) DS (n = 19) analysis

1. Quality of denture: number (%)

Not acceptable 51 (96.23%) 17 (89.47%) p > 0.05, OR = 0.311,
Acceptable 2 (3.77%) 2 (10.53%) 95% CI = 0.040-2.437

2. Candida infection on palatal mucosa: number (%)

Yes 31 (58.49%) 13 (68.42%) p > 0.05, OR = 1.609,
No 22 (41.51%) 6 (31.58%) 95% CI = 0.521-4.972

n = number, OR = odds ratio, CI = confidence interval
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not significant. Among the 46 participants exhibiting

yeast infection on denture fitting surfaces of erythema-

tous DS, there were 34 cases of single C. albicans
(73.91%), 2 cases of single non-albicans (4.35%) and

10 cases of mixed species populations (21.74%). Of

the 12 Candida infected papillary hyperplasia DS, single

C. albicans, and mixed species populations were

isolated on denture fitting surface in 9 cases (75.00%),

and 3 cases (25.00%). No single non-albicans cases

were discovered.

Although the density of Candida infection, either
taken from palatal mucosa or denture fitting surfaces,

was not associated with denture stomatitis type

(Fig. 2), a significantly higher number of colony growths

were demonstrated on dentures than on palatal mucosa

in the erythematous DS group (p < 0.0001) (mean ± SD

= 2.09 ± 1.09 and 1.04 ± 1.04, respectively) (Fig. 2).

Discussion

The prevalence of denture stomatitis in our study
fell within the range of the previous studies in Swedish
and Jordanish populations,1,2 but it was greater than in
earlier studies in Thai populations and a study from a
large USA sample.3-5 Differences in experimental
design may explain these discrepancies. First,
Prachyabrued, et al.ûs study focused on subjects with a
less than 2 year denture age,4 while about 65% of
subjects in our study had worn dentures for more than
two years. Second, the greater sample size and the
evaluation of prevalence of stomatitis in both jaws may
explain the lower frequency of denture stomatitis in
the studies by Jainkittivong, et al. and by Shulman,
et al.3,5 However, an erythematous DS was still the
most common clinical presentation of denture stomatitis
in our report, which is in agreement with earlier
reports.21,22

Fig. 2 Scores for Candida colonies collected from palatal mucosa and denture fitting surface of subjects
with different types of denture stomatitis. Candida scores were derived from numbers of colony-forming
units on chromogenic Candida agar, scored as level 1 (1-10 colonies), level 2 (11-100 colonies), or level
3 (> 100 colonies). Bars represent the mean score ± standard deviation from subjects within each group.
Significant difference between numbers of colony taken from palatal mucosa and denture fitting surface
at ***(p < 0.0001) using Studentûs t-test.
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Data presented here show that denture quality was
strongly related to the prevalence of denture stomatitis,
whereas Candida infection on palatal mucosa was more
weakly associated with the presence of this disease.
However, no correlation between denture stomatitis
prevalence and age of denture was found here. These
results were partly inconsistent with Figueiral, et al.ûs
study showing that denture stomatitis was significantly
more prevalent in subjects with older prosthetic
appliances, and the presence of yeast.21 These data
also differed from the report from a large USA survey
conducted during 1988-1994, which indicated that
denture stomatitis prevalence was mostly associated with
continuous complete denture wear (odds ratio = 6.02),
and more weakly associated with inadequate stablility
of the complete denture (odds ratio = 1.08).5 This
survey also showed that gender, race ethnicity,
diabetes, glycemic control, taking antibiotics or
steroids, folate balance, vitamin C deficiency were not
associated with denture stomatitis. The greater sample
size and the different denture quality assessment
performed in the study of Shulman, et al. may be
responsible for these discrepancies.

The presence of yeast reported in denture stomati-
tis has varied greatly between studies and populations.
The frequency of yeast infection on palatal mucosa of
denture stomatitis subjects demonstrated here differs
from previous studies of Thai patients.4,18,19 The
inconsistency might be due to the different sampling
methods and the focus on different age groups. An
increased frequency of oral yeast colonization in older
subjects has been reported since 1996.23 Decreasing
salivary flow rate, alteration in epithelial defence against
yeast, or alteration in the ecological environment can
cause a greater yeast adherence in the oral cavity
of elderly subject. Thus, the younger mean age of
subjects may account for the lower prevalence of
Candida carriage reported by Nittayananta and
coworkers.18 The different sampling method (imprint
culture), and the site of sample collection (whole oral
mucosa and denture base) may account for the higher
prevalence rate of yeast carriage reported by

Prachyabrued, et al. and by Pipatanagovit, et al.4,19

Yeast extraction from the oral environment can be
carried out by rinsing, swabbing or imprinting. Swabs
and imprints are more suitable for accessing yeasts
adherent to surface; swabbing is technically easier for
studies on a larger scale. However, yeast counts after
swab culture represented only a small part of the
fungal cells present on the surface. This limitation of
swabs could partly explain the lower prevalence rate of
yeast extracted from palatal mucosa found in our study.

The greater frequency and quantity of Candida
colonies isolated from palatal mucosa of denture wearers
demonstrated here supports previous reports that
Candida carriage in denture wearer groups is different
from dentate groups.24 However, Arirachakaran, et al.
reported that the prevalence and distribution of
Candida species in asymptomatic denture wearers did
not differ from those in non-denture wearers.25

Colonization is not indicative of candidiasis, but it is
required for clinical infection. In order to be able to
colonize and infect the oral environment, yeasts must
first adhere to oral surfaces or coaggregate with oral
bacteria. Initial attachment is followed by proliferation
and biofilm formation which enhances yeast resistance
to salivary host defences and antimicrobial agents.
The significantly higher density of colonies in denture
stomatitis patients demonstrated here supports the
earlier studies indicating that density of yeast colonies
is related to the development of candidiasis,26 and that
plaque quantity is important for the development of
denture stomatitis.11,27,28 These results suggest that
quantification of yeast cells may be helpful in differ-
entiating between colonization and infection.

Higher frequency of yeast colonization on
denture fitting surface than that on palatal mucosa
found here are in agreement with previous report.22

Surface adherance is an important initial stage for the
development of yeast colonization and biofilm forma-
tion on denture surfaces. Candida hydrophobicity and
its ability to adhere on the rougher surface of denture
base are likely important reasons for the greater
frequency of yeast prevalence on denture bases.12 In
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the present study, about 80.6% of denture stomatitis
consisted of Candida infection on the denture base which
were lower than the report showing all 9 HIV negative
subjects with denture stomatitis had yeast infection on
denture fitting surfaces,13 and higher than the previous
study of the Thai population showing only 61% of
denture stomatitis subjects exhibited yeast presence on
denture fitting surfaces.18 It was shown that the ability
of yeast cells to adhere on metal denture base was
significantly lower than on acrylic resin.29 Thus, the
higher percentage of acrylic denture bases (80%) in
present study may explain the higher frequency of yeast
colonization reported here than that reported by
Nittayananta, et al.18

As in previous studies,4,15,17,22 C. albicans was
the predominant Candida spp. isolated from the
oral cavity, both in healthy and denture stomatitis
participants. In addition, non-albicans species C.
tropicalis, C. glabrata, and C. parapsilosis were found
singly or in combination with C. albicans, which was
consistent with the previous studies.14,22 However,
an association between yeast species and denture
stomatitis was absent here. This result supports
previous reports that quantity, rather than composition,
of yeast accounts for the development of denture
stomatitis.11,27,28

Correlations between different types of denture
stomatitis and risk factors (including prosthesis and
infective variables) were not found in this study. The
absence of an association between types of denture
stomatitis and frequency, density and composition
of yeast infection found here was inconsistent with
previous reports.14,22 Differences in subjects recruitment
(complete denture wearers only), sample collection for
yeast detection (oral rinse and denture sonication), and
a modified classification of denture stomatitis may
explain the inconsistency reported by Coco, et al. and
by Barbeau, et al.14,22 However, further studies with
larger samples of maxillary and mandibular prosthesis
wearers are required to confirm these findings.

Conclusion

Our study demonstrated that poor denture quality
is a strong predictor of the development of denture
stomatitis, while yeast infection on palatal mucosa is
more weakly associated with the presence of this
disease. Moreover, quantity, rather than composition,
of yeast colonies may account for the presence of
denture stomatitis. Neither prosthesis variables nor
Candida infective variables correlate with the mani-
festation of different types of denture stomatitis.
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