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ABSTRACT: Oral candidiasis is a common opportunistic infection in diabetic patients. Candida albicans is colonized on 

different oral surfaces such as tongue, palate, dental caries and plaques. Different factors like age, sex, denture wears and 

smoking play role in amount and severity of colonization of this microorganism. Our goal was to determine the relationship 

between the existences of Candida Albicans in oral diabetic patient. This cross - sectional study was performed on 120 

diabetic patients. After completing the questionnaire and collect saliva samples and smears from the mouth were cultured 

directly on sabouraud agar medium containing 0.005% chloramphenicol and for identified use of specific tests. Data were 

statistically analyzed using Chi-Square, Mann-Whitney, t-test and correlation tests. Overall, in this study from 120 patients, 

61 cases (50.8%) had a positive culture for Candida. In this study, Based on observations Candida infection rates were 

relatively higher in older patients and in women. Infections among participants who used dentures (0.001P <) and have 

smoking (P <0.038) had significant relationship. The infection in people with type II diabetes is more than subjects with Type I 

diabetes. C. Albicans was the most common isolated Candida species in both groups. This study showed a high prevalence of 

Candidiasis and Candida colonization in oral samples of diabetic patients. Our goal was to determine the relationship 

between the existences of Candida Albicans in oral diabetic patient. 
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1 INTRODUCTION 

Oral infections are caused due to the invasion of different microorganisms. One of these microorganisms is candida yeasts 

fungus, especially Candida Albicans. These organisms are found in the normal flora of the mouth, vagina and intestines and 

through the budding, yeast forms can be proliferated but the main gathering of them is the place in the posterior region of 

the tongue in place of cup-shaped papilla. In normal conditions, these fungi are not pathogenic but the local or systemic   

predisposing factors such as poor oral hygiene, diabetes mellitus, acquired immune deficiency syndrome, using pacifiers in 

infants, blood group, Shogron's syndrome, use of dentures, smoking, hormonal factors, impairment of PH and those treated 

with rays are causing the fungus to become pathogenic [1-3]. Mouth fungal infections are the most common opportunistic 

infections in patients with diabetes [4-6]. Diabetes is a chronic disease due to a disorder in glucose metabolism. The World 

Health Organization (WHO) referred the diabetes as a hidden epidemic and since 1993 all the world countries is calling to 

confront this epidemic [7-9].  There are two main forms of diabetes which have been identified as type I diabetes, and type II 

diabetes. Type I diabetes is usually seen in younger people and caused  by an abnormal immune system reactions that 

damage cells that are insulin-secreting  in the pancreas, factors such as viral infections and genetic and also inheritance are  

involved in this disease. Most of these patients suddenly and during a severe diabetic ketoacidosis syndrome become aware 

of their disease; these patients are dependent on insulin injections [10-12]. Type II diabetes can be seen over the age of 40 
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years. The cause of type II has not been determined, but genetic factors and obesity are important in causing this disease. 

One- third of affected people, have some diabetic dependents. This form of diabetes is characterized by reduced insulin 

secretion and peripheral resistance than it. Genetic factors predisposing play a stronger role in this type of diabetes [13, 14]. 

Despite the high concentration of salivary glucose combined with low salivary secretion could be a reason for diabetics that 

are susceptible to candidiasis [1-3, 14]. Neutrophil function is impaired in this disease, and can help to develop oral 

candidiasis in diabetic patients [15-16]. The aim of the present study is investigation of the prevalence of oral candidiasis in 

patients with diabetes admitted to Ali Asghar hospital Diabetes Center in zahedan.  

2 MATERIALS AND METHOD 

This study was a cross - sectional descriptive study. This research was done in hospitals Ali Asghar (AS) Zahedan on 120 

patients who were diagnosed with diabetes with blood glucose test. After completing the questionnaire, which included the 

factors such as: gender, age, cigarette smoking, having or not having dentures, weight, PH saliva, blood group, type of 

diabetes, history of fungal infection and antibiotics, the oral examination performed on all patients, were asked the patients 

in fasting situation and without washing the mouth, discarded the primary part of their saliva and then shed the rest of saliva 

into sterile container with lid. Samples were taken with a  sterile swab from the lining of the palate, tongue, gums and saliva, 

And on Sabouraud agar medium (Sabouraud's agar) containing 0.005 percent choloram-phenicol  were cultured, after 6 days 

of incubation, colony counts were performed on the medium,  then colony color, texture, shape and size were examined. 

Positive cultures samples, direct test of KOH 10% presence of yeast cells was performed. Finally, examples of culture yeast 

cells in terms of Candida Albicans and other species with germ tube testing method (Germ tube) and the ability to produce 

chlamydospores on corn meal agar medium Tween 80 (Corn Meal Agar, tween 80) and assimilation test kit by API 120 were 

detected and identified, and the results were recorded in the form. In addition, to determine the pH, acid paper meter with 

forceps from sampling areas will be sampled. Data analysis was performed using spss software version 18. And the chi-square 

test, Mann – Whitney, t test and correlation test was used to evaluate the relationships among the data. Significance level 

was considered as p <0.05.  

3 RESULTS   

The study was included 120 diabetic patients that are attending to diabetes center of  Zahedan Ali Asghar hospital(AS), 

including 38 (31.7%) male and 82 (68.3%) were female. These patients had a between the age of 25 years to 75 years, that 

the most frequent age group were 46-55 comprised 42 patients (35%) and the lowest rate of 25-35 age group, 4 patients 

(3/3%). Two groups of patients, according to the type diabetes, were divided into type I diabetes, type II diabetes, that 30 

patients (25%) had type I and 90 patients (75%) had type II diabetes. Patients in terms of blood group: O, 40 patients (3/33%), 

blood group A, 33 patients (5/27%), blood group AB 33 patients (5/27%) and blood group B, 14 patients (7 / 11%). 14 patients 

(11.7%) had a history of fungal disease. All cultures include Candida, were 61 patients (50.8%), of which 54 (88.52%), related 

to Candida Albicans and 5 cases (8.19%), to Candida Glabrta and 2 patients (27.3%) were related to other types of Candida. 

The observations were carried out in 61 patients with positive cultures, 20 cases (32.8%), with diabetes mellitus type I and 41 

(67.2%) were diagnosed with type II diabetes. From samples taken from 46 patients (3/38%) had antibiotics that the 26 

patients (6/42%) of them had positive fungal cultures. Among the subjects studied, 79 subjects with acidic PH, 13 persons 

with Alkalin pH and 28 patients (23.3%) had PH neutral pH. On whether the from samples taken that used artificial teeth, the 

results indicate that 40 patients (33.3%) were using dentures. 23 persons (19.2%) were smokers. As can be seen in Table 1 

there is a significant relationship between the diabetes, cigarette smoking and use of dentures and oral Candida infection 

(Table 1).  
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Table 1. Distribution of candidates in terms of the level variables in patients 

 

The variable name negative culture                          Positive culture p-value 

Gender Male, number (%) 
Female, number (%) 

21(35.6) 
38( 64.4 ) 

17(27.9) 
44(72.1) 

0.363 

Age 25-35 3(5.1) 1(16) 

0.793 

36-45 9(15.3) 10(16.4) 

46-55 22(37.3) 20(32.8) 

56-65 13(22) 17(27.3) 

66-75 12(20.3) 13(21.3) 

Smoking + 16(11.9) 16(26.2) 
0.038 

- 52(88.1) 45(73.8) 

PH saliva acidic 34(57.6) 45(73.8) 

0.067 monoecism 15(25.4) 13(21.3) 

alkaline 10(16.9) 3(4.9) 

Diabetes I 10(16.9) 20(32.8) 
0.036 

II 49(83.1) 41(67.2) 

Weight 50-60 11(18.6) 13(21.3) 

0.991 

61-70 21(31.6) 21(34.4) 

71-80 13(22) 12(19.7) 

81-90 10(16.9) 10(16.4) 

91-100 4(6.8) 5(8.2) 

Antibiotic usage 
+ 20(33.9) 26(42.6) 

0.326 
- 39(66.1) 35(57.4) 

Fungal disease + 6(10.2)6 8(13.1) 
0.615 

- 53(89.8)53 53(86.9) 

Blood group O 13(22) 27(44.3) 

0.068 
A 20(33.9) 13(21.3) 

AB 19(22.2) 14(23) 

B 7(11.9) 7(11.5) 

Teeth Denture wears 8(13.6) 32(52.5) 
0.001 

natural 51(86.4) 29(47.5) 

4 DISCUSSION  

According to the findings of this study Out of the 120 diabetic patients, 61 cases (50.8%) had a candidate in his mouth. 

Disturbances such as decreased neutrophil function in diabetic patients, increased epithelial cell receptivity to Candida 

species, increasing the glucose concentration in saliva and salivary flow decreases with increasing adherence of Candida to 

epithelial cells, provides the premises of candidates. As a result, people with diabetes are more prone to fungal infections of 

the mouth [17]. Similar studies by Belazi M and colleagues conducted on 128 patients with diabetes indicate that more than 

64% of patients were with Candida. In another study by Martinez, RF took place from 141 patients over a 7/82% were 

infected with Candida, this is indicative of the high incidence of candidiasis in patients with diabetes. [18,19]. Strains of 

Candida Albicans and Candida dubliniensis are components of saprophyte gastrointestinal mucosal surfaces, and create 

conditions for opportunistic infection in people with diabetes are provided. The observations conducted in this study, showed 

that the most common pathogenic Candida Albicans is the predominant species. And in other studies well as to other species 

Candida Albicans is the most common [19, 20-22]. It appears that the fungal infection increases with aging. In these research 

candidates in the age group 46-55 were the most common (32.8%), but there is no significant relationship between them. In 

other studies which are done by paula.V and Al Mubarak.S and Maria Belazi on diabetes there is not a significant relationship 

between age group and there candidate. But prevalent in people over 60 years reported more than other groups [20, 23, 18]. 

In old age due to reduced excitability and plasticity of T lymphocyte proliferation and thus reduce their number and cell-

dependent immune mechanism CMI (Cell Mediated Immunity) an increase in oral candidiasis were seen (19). In the present 

study, women (aged 66-75) are more exposed to infection than men (84.6%) and according to the results obtained using the 

T-test there was a significant correlation between sex and age (P = 0.001). In a study conducted in 2011 by Arjuna NB Ellepola 

indicated that the risk of candidiasis in women is more than men [22]. Moalic and colleagues have been reported that 
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Candida outbreaks in men more frequently than women [24]. And study by the doctor Shahin Yar Mohammad was reported 

that there is not a significant correlation between age and sex [25]. Several evidence showed that type I diabetic patient are 

more prone to candida infections than type II, and according to chi-square test, there is is a significant relationship (P = 

0.036). This result is similar to some recently conducted studies [23, 27, 26]. In the study of Dr. T. Rashidi and colleagues 

infection in people with type I diabetes, most have reported [28]. The prevalence of candidates in diabetic patients depend 

on several factors including tobacco use, antibiotic use, use of dentures, PH mouth, weight, age, blood group, gender, history 

of fungal disease and may depend on ...... , And in its prevalence rate [17]. Mouth environment of diabetic patients is acidic. A 

study by Karaev and colleagues showed that the activity of candidates between 7 to 6.2 to 7 PH is their maximum activities 

and findings of this study correspond with the results [29]. Patients who had blood group O compared with other blood 

groups were more sensitive to fungal infection , although there was no statistically significant difference between the 

candidates, but studies have shown that blood group O than other blood groups is critical to the colonization of Candida in 

the mouth. [30,31,32].  Factors such as smoking that plays an important role in the increased susceptibility of Candida in the 

mouth, the quality and how to implement of health behaviors such as brushing and using mouthwash are involved in this 

association. In this study, the number of people who smoking and had fungal infection were also lower than those who were 

none smoking , But according to the chi-square test showed a significant relationship between smoking and Candida infection 

(P = 0.038). Studies conducted by Ramon Felip and Arjuna NB Ellepola showed the candidate prevalence in tobacco 

consumers more than 60% [22, 19]. Also significant associations between antibiotic use and experience with Candida fungal 

disease and weight have been reported.  

CONCLUSION 

Family fungus Candida is part of the normal oral flora form and causes opportunistic infections. It is clear that diabetics 

are more susceptible to oral candidiasis than non-diabetics. Furthermore, smoking and denture wears are at high risk of being 

infected. C. albicans is by far the most prevalent among all Candida spp. as the cause of oral candidiasis in Iran. 
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