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 ABSTRACT 

Statement of the Problem: Denture stomatitis is the common form of oral candidia-

sis, which is seen in the form of diffused inflammation in the areas covered by den-

tures. Many primary studies report the prevalence of denture stomatitis and candida 

albicans among patients in the Iranian population; therefore, using meta-analysis is 

valuable for health policy makers.  

Purpose: The purpose of the present study is to determine the prevalence of denture 

stomatitis and candida albicans in Iran.  

Materials and Method: Using relevant keywords, national and international data-

bases were searched. After limiting the search strategy and deleting the duplicates, the 

remaining papers were screened by examining the title and abstract. In order to in-

crease the sensitivity of search reference lists of papers were examined. Finally the 

index of heterogeneity between studies was defined using Cochran test (Q) and I-

squared (I2). According to heterogeneity, the random effects model was used to esti-

mate the prevalence of denture stomatitis and candida albicans in Iran.  

Result: The prevalence of denture stomatitis in 12 studies, and the prevalence of can-

dida albicans in patients with denture stomatitis have been reported in 6 studies. The 

number of sample under investigated and its age range among primary studies includ-

ed meta- analysis was 2271 individuals and 32.7 till 87.5 years respectively. The 

prevalence of denture stomatitis in preliminary studies imported to a meta-analysis 

varied from 1.9% to 54.6%, and its rate in Iran using the meta-analysis was estimated 

28.9 % (CI 95%: 18.2-39.6). Also the overall prevalence of candida albicans in pa-

tients with denture stomatitis in Iran was estimated 60.6% (CI 95%:50.1-71.2).  

Conclusion: This study showed that the prevalence of denture stomatitis and candida 

albicans among patient infected denture stomatitis is relatively significant in Iran. 
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Introduction 

Denture stomatitis is a chronic inflammation in mucous  

membrane under prosthodontics which may be of local 

or general nature. [1] This inflammation is a common 
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and recurrent problem in those who use denture and is 

accompanied by erythema, mucous membrane inflam-

mation and sometimes pain or burning. [2]  

Various studies have been reported vast spectrum 

of spread between 11 to 60%, in different part of the 

world. [3] In a study in Chile, denture stomatitis was 

shown as the most common oral mucosal lesions in 

people older than 65 years (22.3%). [4] Another study 

in Germany indicated a prevalence of 18.3% in 65-74 

years of old population. [5] In a study made in Tehran 

on those elderly people over 65 who were using den-

tures, spread of denture stomatitis was 18.2%. [6] 

However, multi-factorial causes have been report-

ed for this long term mucosal lesion: trauma resulted 

from inappropriate denture, low hygiene of mouth and 

denture, microbes, nutritional deficiency, diabetes, im-

mune deficiency, and some other systemic factors. [7] A 

review on etiology, diagnosis, and treatment of denture 

stomatitis indicates a combination of inflectional causes, 

trauma, and probable immune deficiency in host, as the 

etiology of the disease. [8]  

Numerous studies have emphasized the main role 

of candida albicans as primary pathogen in creating 

denture stomatitis, in a way that this type of candida has 

initiated, stabilized and exacerbated the disease in 93% 

of those stricken. [9] In the study of Berdicevesky et al.  

the percentage of spread of candida on denture and in 

the mouth of those using denture was compared to a 

control group not using denture. The spread in the for-

mer group was 88%, while in control group, it was 52%. 

[10] A study on individuals using full dentures, showed 

63.3% of spread of candida albicans. [11] 

Oral mucosal lesions, especially denture stomati-

tis, have negative impacts on general health of patients. 

Moreover, various percentage of prevalence of this dis-

order as well as candida albicans has been reported in 

studies performed in Iran. Therefore, the present study 

was made to investigate the spread of denture stomatitis 

and frequency of candidiasis through systematic review 

and meta-analysis, so that, prevention and treatment 

planning could be done via more precise and compre-

hensive knowledge about this dilemma. 

 

Materials and Method 

Search Strategy  

National and international journals were used to find  

published articles from 2000 to July, 30th 2015. Nation-

al databases including Scientific Information Database 

(SID), Iranmedex, Magiran and Irandoc and interna-

tional databases including PubMed, Google scholar, 

Scopus and Science direct were searched using key-

words. A literature search strategy was primarily ap-

plied using the key words: Candidiasis, Candida, Den-

ture, Colonization, Stomatitis, Candida Albicans, Preva-

lence, Frequency, Survey, Iran and their Persian equiva-

lents were mainly used as search strategy. Two inde-

pendent researchers carried out the search during 1st to 

30th August, 2015. References made in published stud-

ies were also reviewed to increase sensitivity and to 

select more from studies. Search evaluation was made 

by one of researchers randomly, showing that no study 

was omitted. Sources in paper were also searched for 

access to those articles not published electronically, and 

research centers as well as experts in the field were con-

sulted.  

Selection of Studies 

Full text or brief of all studies, documents, and reports 

resulted from advanced search were extracted. After 

removal of duplicates; topic, abstract, and full texts 

were reviewed respectively, so that, unrelated papers 

could be removed and the related ones could be select-

ed. In should be noted that in order to prevent republica-

tion bias (transverse and longitudinal publication bias), 

examination of results for identification and removal of 

repetitive researches were in included in schedule. 

Quality Assessment 

After selection of primary studies in terms of topic and 

content, to assess the quality of the selected studies a 

previously applied checklist was used. [12] This check-

list included 12 questions that were provided according 

to the content of STROBE checklist, [13] encompassing 

various aspects of methodology; determining appropri-

ate sample size, type of study, sampling method, re-

search population, data gathering method, variables 

definition and method of sample examination, means of 

data gathering, statistical tests, study objectives, presen-

tation of results, in appropriate form and providing the 

results based on objectives. Each question was assigned 

one score and any study attaining at least 8 scores, has 

been entered into meta-analysis. [12]  

Data Extraction 

For each study, data were extracted based on topic, pri-  
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Figure 1: Literature search and review flowchart for selection of primary studies 

 

mary author, year of performance, type of study, sam-

pling method, and sample size, language of publication, 

average age, denture stomatitis prevalence, and spread 

of candida albicans in those infected with denture sto-

matitis. Data were entered in excel spread sheets.   

Inclusion Criteria 

All Persian and English studies reporting sample size, 

spread of denture stomatitis and candida albicans in 

those suffering from denture stomatitis, were selected 

after gaining required score through evaluation. 

Exclusion Criteria 

Those studies that have not reported spread of denture 

stomatitis or candida albicans in people suffering from 

denture stomatitis, or ha not specified the sample size, 

and also the abstracts from conferences and seminars 

lacking full texts, case studies, case observing studies, 

clinical trials that have not provided correct estimation 

of prevalence, and those studies that has not gained the 

least quality evaluation score, were excluded. 

Analysis 

Stata Ver. 11 software was used to analyze data. Stand-

ard deviation of prevalence of denture stomatitis, as well 

as prevalence of candida albicans in those stricken by 

denture stomatitis in each study was calculated using 

binominal distribution formula. Finally, heterogeneity 

index [12] among studies was determined, applying 

Cochran’s test [Q] and I-squared. According to hetero-

geneity results, random or fixed model was used for 

estimation of denture stomatitis and candida albicans 

prevalence among people suffering from denture stoma-

titis, in Iran. Sensitivity analysis was also done to de-

termine effective studies in terms of heterogeneity. 

Those factors suspicious of heterogeneity were exam-

ined through meta-regression. Estimation of initiating 

points of spread for denture stomatitis and candida albi-

cans in those people suffering from denture stomatitis in 

Iran were calculated in forest plots with confidence in-

terval of 95%, within which square size shows weight 

of each study and the lines in either side of it are indica-

tive of confidence interval of 95%. 

 

Results 

Through primary search, 1890 articles were found from 

national and international data bases from which 453 

remained after limiting search strategy and removal of 

repetitive cases due to overlapping data bases. Through 

screening topics and abstracts, 3 cases were recognized 

as irrelevant. 62 remaining articles were reviewed in full 

text, 43 of which were irrelevant. Two articles were 

entered the study, after reviewing references. In contin-

uation, evaluating quality of articles and entrance as 

well as exclusion criteria, 3 documents were removed 

and 18 articles (12 regarding prevalence of denture sto-

mati tis and 4 concerning spread of candida albicans in 

patients with denture stomatitis) entered meta-analysis 

process (Figure 1).  
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Table 1: The characteristics of primary studies related with the prevalence of Denture Stomatitis in Iran 
 

Id First author Publication year Age average Sample size Prevalence Denture 

1 Sadeghi [14]  2013 62.2 265 28.3 

2 ArbabiKalati [15]  2007 32.68 40 3 

3 Matlabnejad [16]  2002 68.2 162 32.9 

4 Rabiei [17]  2009 87.5 121 45.6 

5 Malaki [18]  2005 70.8 343 12.2 

6 Ghasemi [19]  2004 80.4 209 1.91 

7 Sahebjamee [20]  2011 69.7 141 38.3 

8 Atashrazm [21]  2013 70 201 36 

9 Mozafari [22]  2011 79.59 202 54.6 

10 Pahlavanzadeh [23]  2012 - 109 26.6 

11 Rabiei [24]  2013 72 203 52 

12 Shiravani [6]  2002 65 275 18.2 

 

The prevalence of denture stomatitis was reported 

in 12 studies. Publication years were variable between 

2000 and 2013. All were cross-sectional studies; respec-

tively 6, 1, 3, and 2 cases of sampling were done in ran-

dom, cluster, census, and convenience forms. Average 

age of sample population related to prevalence of den-

ture varied between 32.7 and 87.5 years. Total numbers 

of samples under investigation in primary studies enter-

ing meta-analysis of prevalence of denture were 2271 

individuals. Minimum and maximum of sample size 

was floating between 40 (ArbabiKalati, 2007) and 343 

(Malaki, 2005). 

Table 1 illustrates variables of prevalence of den-

ture stomatitis from 1.9% (Ghasemi) with sample size 

of 209 individuals in Sistan and Baluchestan to 54.6% 

(Mozafari) with sample size of 202 persons. According 

to Figure 2, estimation of prevalence of denture stomati-

tis in Iran via random effect model was estimated 28.9% 

(CI 95%:18.2-39.6, I-squared=98.2%, Q=623.6, p< 

0.001). 

Sensitivity analysis to examine role of each prima-

ry study in heterogeneity showed that research done by 

Ghasemi has the most effect on heterogeneity (Figure 

3). Degree of heterogeneity was decreased through re-

moval of the mentioned study, while heterogeneity still 

remained significant. However, after removal of 

Ghasemi’s study, prevalence of denture stomatitis was 

estimated as 31.4% (CI 95%:21.5-41.3, I-squared= 

96.7%, Q=306.2, p< 0.001). Total estimation of preva-

lence of denture stomatitis in Iran, in present meta-

analysis is acceptable (28.9%) according to combination 

of all 12 articles holding entrance criteria. Publication 

years and average age variables, as variables suspicious 

of heterogeneity were examined in meta-regression mo-  

NOTE: Weights are from random effects analysis

Overall  (I-squared = 98.2%, p = 0.000)
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Figure 2: Prevalence of Denture Stomatitis between the primary studies which included to Meta-analysis and total estimation of its in 

Iran 
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Figure 3: Sensitive analysis to evaluate effecting primary studies on heterogeneity 

 

del and showed no significant difference over heteroge-

neity (Table 2).  
 

Table 2: Univariate and multivariable Meta regression analy-

sis to evaluate of the affecting factors on heterogeneity 
 

Variables 
Univariate Multivariate 

B P B P 

Publication Year 2.2 0.05 2.2 0.05 

Age average 0.6 0.1 0.6 0.1 

 

Prevalence of candida albicans in patients with denture 

stomatitis was reported in 6 cases. The publication year 

of articles entered into meta-analysis, was 2001 to 2014. 

All these studies were cross-sectional re searches and 

sampling was random in 5 cases and convenience in 

one. Average age of population under study in primary 

studies was 57.5 to 71.3. Total number of sample popu-

lation was variable between 30 (Jafari) to 114 (Zomoro-

dian) (Figure 4). 

Table 3 shows variety of prevalence of candida 

albicans in primary studies to be 41.6% (Zomorodian) 

to 75% (Tavakoli). According to Figure 4, applying 

random effect model, prevalence of candida albicans in 

patients with denture stomatitis was estimated as 60.6% 

(CI 95%: 50.1-71.2, I-squared=82%, Q=27.7, p< 0.001). 

 

Discussion 

Generally, 2271 individuals with age range of 32.7 to 

NOTE: Weights are from random effects analysis

Overall  (I-squared = 82.0%, p = 0.000)
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Figure 4: Prevalence of Candida Albicans in denture stomatitis patients between the primary studies which included to meta-analysis 

and total estimation of its in Iran 



Denture Stomatitis and Candida Albicans in Iranian Population: A Systematic Review and Meta-Analysis    Moosazadeh M., et al.  

288 

Table 3: The characteristics of primary studies related with the prevalence of candida albicans in denture stomatitis patients in Iran 
 

Id First author Publication year Age average Sample size Prevalence 

1 Zomorodian [25]  2011 70.4 114 41.5 

2 Jafari [26]  2014 57.5 30 63.3 

3 Khozeimeh [27]  2005 64 85 57.6 

4 JafariNodoshan [28]  2007 71.3 72 58 

5 Tavakol [29]  2001 61.3 50 75 

6 Pahlavanzadeh [23]  2012 - 109 70 

 

87.5 were considered eligible to be studied. The degree 

of prevalence of denture stomatitis and candida albicans 

was investigated among them. Data related details are 

given in Tables 1 and 3.  

The research performed on 202 elderly people 

with average age of 79.59±8.88 living in retirement 

homes in 2011 showed maximum degree of denture 

prevalence in Mashhad. [22] Prevalence of denture was 

reported 54.6%. Minimum prevalence (1.91%) was 

related to a research made on 209 elderly people with 

average age of 80.4±4.09 referring to dental college in 

Zahedan, in 2004. [19] 

In continuation of studies on patients with denture 

stomatitis, minimum prevalence (41.5%) in these people 

also was related to a 2011 research on 114 people with 

average age of 70.4±11.2, in Shiraz and maximum 

prevalence of this fungus was related to a 2001 research, 

performed on 50 people of average age 61.3±6.4 in 

Hamadan. The estimation of prevalence in people using 

denture was 75%. [25, 29] 

Following primary calculation, the heterogeneity 

index for denture prevalence (96.7%) and for candida 

albicans (82%) were calculated and due to high hetero-

geneity of results, random effect model was used in next 

steps. 

To confirm the heterogeneity in these examina-

tions in final and main estimation steps, the prevalence 

of denture stomatitis in Iranians (28.9%) with confi-

dence interval of 18.2-39.6 and overall prevalence of 

candida albicans in patients with denture stomatitis 

(60.3%) with confidence interval of 50.1-71.2, were 

calculated. 

Considering the heterogeneity of research find-

ings, we had to find factor(s) creating heterogeneity 

through meta-regression models. Due to differences in 

reported prevalence across Iran, average age and publi-

cation year variables were entered into meta-regression 

analysis to find probable root of differences. Results 

showed that none of these variables had impact on redu- 

ction of heterogeneity among findings. 

The estimated prevalence of denture stomatitis in 

the research in Greek, [30] dental college of UK [31] 

and USA [32] were 39.6, 27, 25%, respectively. In 

comparison, this prevalence is more than the result of 

one of the study performed in Thailand (10.5%) [33] 

and less than the results of studies carried out in Dental 

College of Turkey, [34] Brazil, [35] Portugal [36] that 

reported the prevalence of 44, 58.2, and 45.3%, respec-

tively. In explanation, it could be noted that prevalence 

and risk factors in various studies are different. Moreo-

ver, these differences might be due to various method-

ologies used in estimation of studies. 

The methodology factors depends on age group 

under study, denture situation in people under study, 

whether samples are from dental colleges or community 

population, whether patients are hospitalized or not, the 

methods applied in evaluation of denture stomatitis, and 

the prevalence and statistical methods applied. [3, 32, 

37-38] 

As shown by our research, heterogeneity was not 

affected by age group. Moreover, it was shown that age 

group was not effective factor in this disease, while, 

some other studies have shown increase of prevalence 

through aging. [20] 

Another effective factor in methodology is denture 

situation. Whether denture is fixed or removable is ef-

fective on prevalence of denture stomatitis. For exam-

ple, as shown in Turkey, although just 26% of people 

under study used removable dentures, 18.5% of them 

were suffering from denture stomatitis. [39]  

Another effective factor regarding differences in 

results of the research in comparison to other countries 

may be referred to the type of the sample which was 

taken. In justification of these differences, we may state 

studies made in Finland. In one of the studies, samples 

were gathered nationally and in another, from retirement 

houses respectively, reporting 48% and 35% of preva-

lence. [5] Even the methods applied for estimation of 
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prevalence of denture stomatitis will cause differences, 

for instance, in Germany Cohort or population-based 

study instigated different estimations. [40] 

Another factor to estimate the prevalence of den-

ture stomatitis is application of hospitalized and non-

hospitalized samples. For example, it has been shown in 

Finland that prevalence in hospitalized patients was 

different from those at home (respectively 25% against 

35%). [5, 41]  

As mentioned before, some of these factors could 

be the reason for our different results from other studies. 

Twelve studies were similar in design, evaluation and 

diagnosis of lesion, but the prevalence of denture stoma-

titis was estimated between 17 to 77%; in 8 studies it 

was reported to be higher that 45%. So, existing differ-

ences in results in comparison to other countries may be 

due to real differences between the current research and 

those performed in other countries. [42-46]  

Concerning the factors creating denture stomatitis, 

several factors also have been mentioned, according to 

epidemiological studies. Demographic factors; instances 

of smoking, female gender and synchronic diseases 

which disrupt immune system action have been men-

tioned. Regarding using denture, unfit dentures, using 

denture in maxillary against mandible, compromised 

denture hygiene, continuous use of denture, and mi-

crobes especially candida albicans, have been cited. Of 

course recent studies indicate that the cause of denture 

stomatitis must be multi-factorial. [2] 

Out study showed the prevalence of candida albi-

cans among denture stomatitis patients was estimated to 

be 60.3%. It was similar to a study that performed at the 

Center for Oral Health Tygrbrg. In a study carried out 

by Budtz-Jorgensen et al. it was shown that in patients 

older than 70 years, c. albicans were cultivated in most 

denture wearers with denture stomatitis and big accu-

mulations of hyphae existed in 77% of these patients. 

[9] Felix’s and King’s studies have shown that the prev-

alence of candida albicans among apparently healthy 

individuals to be 6, 2.5 % respectively. [47-48]  

It should be noted that one of the causes of differ-

ences in prevalence of candidiasis in the populations 

under investigation is the presence of various risk fac-

tors, and variability in sensitivity as well as specificity 

of laboratory methods in diagnostic criterion of candidi-

asis. For example, some researchers just suffice to cul-

ture and others are confined just to smear preparation. 

[49-51]  

Applying different methods for prevalence estima-

tion leads to different results. However, as shown by 

researches, this fungus is capable of producing nitrosa-

mine and carcinogens chemical substances which prob-

ably have role in mouth cancer. High spread of this fun-

gus should be considered important. Hence, importance 

of periodic examination of soft tissue by oral medicine 

specialists or well- trained clinicians shall be empha-

sized by authorities and some facilities should be dedi-

cated to these patients. [52]  

The studies performed by Budts-Jorgensen and 

Chamani showed strong significant relationship be-

tween denture stomatitis and candida albicans, which is 

also proved in various studies. The factor is probably 

occurring along with some other factors, such as contin-

uous use and low hygiene of denture. [9, 52]  

Of course, according to studies, the most im-

portant factor in the development of denture stomatitis 

been mentioned to be continuous use of the dentures. 

Age, gender, smoking, and use of denture without hy-

giene were factors in developing the disease that were 

not statistically significant. Unfortunately, in this study 

due to lack of information from previous studies, it was 

not possible to assess these factors. [30]  

Finally, some limitations such as to the way dif-

ferent authors write their papers, and their unavailability 

should be noted. Though, all 12 researches applied here 

gained required score to enter the analysis, these papers 

did not refer to some major characteristics such as the 

degree of prevalence of sub-groups of main finding, or 

indirect reference made to degree of prevalence which 

inevitably forced the researcher to calculate it according 

to existing data. It seems that such shortages are caused 

by acceptance framework of journals, not supervising 

main and divergent aspects of a paper. To prevent such 

shortages, we have to provide appropriate infrastruc-

tures in form of reviewing acceptance frameworks of 

journals and paying more attention to examination of 

different aspects of a research subject, with the help of 

experienced experts. 

Since there is no efficient health system especially 

in dental and oral settings in Iran, estimation of oral 

diseases prevalence just on cross sectional studies, bears 

some problems. Hence, one of the main benefits in this 
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research is precise evaluation of oral lesions such as 

spread of denture stomatitis and candida albicans, by 

using systematic review and meta-analysis in the coun-

try. 

 

Conclusion 

According to above, denture stomatitis is known as a 

health problem, importance of which is increasing 

through age increase and changing life style. Although 

the research showed lower prevalence of denture stoma-

titis in comparison to other countries, the estimated val-

ue is relatively significant for Iran. Furthermore, consid-

ering the process of industrialization of Iran that will 

lead to increase of elderly people, it will be necessary to 

pay more attention to this topic. To this end, govern-

ments have to identify the most important health needs 

of the community through constant monitoring peoples’ 

dental and oral hygiene and to reduce its burden via 

efficient interventions. 
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