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Abstract: Diabetes mellitus (DM) is a chronic disease which is also one of  the rising causes of mortality and 

morbidity worldwide. Periodontal disease, xerostomia, and dental caries are the most common oral manifestations 

of DM. In patients with poor glycemic control, periodontitis is more frequent. Early identification of these oral 

complications may help in the identification of diabetes. Diabetes can lead to changes in the oral cavity and gum-

related problems such as periodontitis (pyorrhea) and gingival hyperplasia, dental decay, glossodynia, candidiasis, 

xerostomia, and fruity (acetone) breath. The aim of the study was to assess the awareness of oral manifestations 

of  Diabetes Mellitus among dental students. A survey was conducted among the dental students who were 

randomly selected. Participants were explained the aims and objectives of the study being conducted in detail. 

All dental students who participated in the survey voluntarily completed a questionnaire consisting of 10 close-

ended questions. The Chi-square test was done using SPSS software with a level of significance set at p<0.05. 

The results showed that 37% of males and 33% of females were aware of the oral manifestations of diabetes 

mellitus. It is of paramount importance for dental professionals to improve the awareness of diabetic patients of 

their increased risk for oral diseases and the impact of oral health on their general health. From the study, it could 

be concluded that the majority of dental students had good knowledge and awareness regarding the oral health 

and manifestations of diabetic patients. Dental professionals should have increased awareness of the importance 

of maintaining good oral health and organize programs that can help in educating diabetic patients and also 

encourage them to maintain proper oral health and to decrease the risk of oral diseases.  
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INTRODUCTION 

Diabetes mellitus (DM) is a chronic disease that is also one of the rising causes of mortality and morbidity 

affecting all age groups worldwide. It refers to a group of metabolic diseases that is characterized by 

hypoglycemia (1). Periodontal disease, xerostomia, and dental caries are the most common oral manifestations of 

DM. In patients with poor glycemic control, periodontitis is more frequent. Early identification of these oral 

complications may help in the identification of diabetes. The increase in the incidence of diabetes in developing 

countries follows the trend of unhealthy lifestyle changes and urbanization (2). Diabetes can lead to changes in 

the oral cavity such as gum-related problems such as periodontitis (pyorrhea) and gingival hyperplasia, dental 

decay, glossodynia, candidiasis, xerostomia, and fruity (acetone) breath (3). Diabetes exhibits poor oral health 

and hygiene in diabetic patients than non-diabetic patients. Diabetics have the same plaque index levels or a 

higher average gingival index relative to controls. Chronic periodontitis is considered a risk factor for poor 

glycemic control, and the duration of diabetes is a more significant factor for the severity of periodontitis in type 

2 diabetics than the patient’s age (4). There is a correlation between systemic diseases and oral symptoms which 

leads to early diagnosis of most systemic diseases. Oral candidiasis is an early, non-specific sign of uncontrolled 

diabetes (5). Preventive measures such as regular proper brushing, flossing, tongue cleaners, and periodic dental 

visits should be ensured, which will prevent complications due to diabetes and will decrease the morbidity caused 

due to oral manifestations of diabetes (6). Oral hygiene behavior and seeking oral health care depend on a number 

of factors such as lack of knowledge about dental health and hygiene, illiteracy, economic constraints, lack of 

facilities, and lack of proper guidance (7). Mostly it is found that caring for the oral cavity is often overlooked 

when trying to control other problems associated with diabetes which may contribute to undue suffering and 

hidden morbidity from oral health problems (8). This survey was designed to assess the knowledge and awareness 

of oral manifestations of diabetes mellitus among undergraduate dental students in our institution. This study was 

also an attempt to create awareness of oral health, oral manifestations, and treatment needs of diabetic patients 

among our dental students, which will help them to impart good oral health-related quality of life for such patients. 

 

MATERIALS AND METHODS 

 

STUDY DESIGN AND SETTING: 

A survey was conducted using a descriptive survey design of dental faculties and practitioners who were randomly 

selected. Participants were explained the aims and objectives of the study being conducted in detail. All the dental 

students in the study voluntarily completed a questionnaire consisting of 18 close-ended questions across Chennai 

were shortlisted based on the inclusion and exclusion criteria. 
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STUDY POPULATION 

The study population included dental students across Chennai . The inclusion criteria included dental students 

across dental colleges in Chennai and the exclusion criteria excluded faculties across the dental colleges in 

Chennai.  

 

DATA COLLECTION 

The data for this study was taken from the questionnaire-based survey. A total sample of 200 participants met the 

inclusion criteria which included dental students in dental colleges in Chennai and exclusion criteria excluded 

faculties from the study. These 200 participants were dental residents and faculties. Dental students were excluded 

from the study. Data was reviewed by an external reviewer.  

 

STATISTICAL ANALYSIS 

Data were recorded in Microsoft Excel 2016 (Microsoft office 10) and later exported to SPSS statistical package 

for social science for windows versions, 20.0, SPSS Inc, (Chicago IU, USA) and subjected to statistical analysis. 

The Chi-square test was employed with a level of significance set at p<0.05. 

RESULTS  

A total of 200 students were enrolled in the study. Among males, 37% responded as yes, 5% responded as no and 

7% responded as don’t know. Among females, 33% responded as yes, 15% responded as no and 3% responded 

as don’t know (Figure 1: Barchart shows the association between the effect of diabetes on diabetes mellitus and 

gender). The association between awareness of oral manifestations of diabetes mellitus and gender. Among males, 

28% responded as yes, 16% responded as no, and 5% responded as don’t know. Among females, 30% responded 

as yes, 7% responded as no and 14% responded as don’t know (Figure 2). The association between awareness of 

management of diabetes mellitus and gender. Among males, 21% responded as yes, 21% responded as no and 

7% responded as don’t know. Among females, 27% responded as yes, 16% responded as no and 8% responded 

as don’t know (figure 3). The association between awareness of oral manifestations of diabetes mellitus and 

gender. Among males, 49% responded as halitosis, acetone breath, candidiasis, xerostomia, dental caries. Among 

females, 31% responded as halitosis, acetone breath, candidiasis, xerostomia, dental caries, and 20% responded 

as burning sensation, tumor (figure 4). The association between diabetes causing caries and gender. Among males, 

22% responded as yes, 17% responded as no, and 10% responded as don’t know. Among females, 24% responded 

as yes, 10% responded as no, and 17% responded as don’t know (figure 5). The association between awareness 

of the effect of diabetes on oral health and gender. Among males, 23% responded as yes, 12% responded as no, 

and 14% responded as don’t know. Among females, 19% responded as yes, 19% responded as no and 13% 

responded as don’t know (figure 6)  
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Figure 1: Barchart shows the association between the effect of diabetes on diabetes mellitus and gender. The X-axis represents the 

percentage of gender and the Y-axis represents the percentage of effect of diabetes mellitus on general health. Blue color denotes yes, 

green denotes no, and white color denotes don’t know. Among males, 37% responded as yes, 5% responded as no and 7% responded 

as don’t know. Among females, 33% responded as yes, 15% responded as no and 3% responded as don’t know. Pearson chi-square 

test shows p-value is 0.03, (p-value > 0.05). Hence, it is statistically significant. Hence proving that there was an association between 

gender and effects of diabetes on general health. 
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Figure 2: Barchart shows the association between awareness of oral manifestations of diabetes mellitus and gender. The X-axis 

represents the percentage of gender and the Y-axis represents the percentage of awareness of oral manifestations of diabetes mellitus. 

Blue color denotes yes, green denotes no, and white color denotes don’t know. Among males, 28% responded as yes, 16% responded 

as no, and 5% responded as don’t know. Among females, 30% responded as yes, 7% responded as no and 14% responded as don’t 

know. Pearson chi-square test shows p-value is 0.03, (p-value > 0.05). Hence, it is statistically significant. Hence proving that there 

was an association between gender and awareness regarding oral manifestations of diabetes mellitus.  
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Figure 3: Barchart shows the association between awareness of management of diabetes mellitus and gender. The X-axis represents 

the percentage of gender and the Y-axis represents the percentage of awareness of management of diabetes mellitus. Blue color 

denotes yes, green denotes no, and white color denotes don’t know. Among males, 21% responded as yes, 21% responded as no and 

7% responded as don’t know. Among females, 27% responded as yes, 16% responded as no and 8% responded as don’t know. 

Pearson chi-square test shows p-value is 0.03, (p-value > 0.05). Hence, it is statistically significant. Hence proving that there was an 

association between gender and awareness of management of diabetes mellitus.  
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Figure 4: Barchart shows the association between awareness of oral manifestations of diabetes mellitus and gender. The X-axis 

represents the percentage of gender and the Y-axis represents the percentage of oral manifestations of diabetes mellitus. Blue color 

denotes halitosis, acetone breath, candidiasis, xerostomia, dental caries, and green denotes burning sensation, tumor. Among males, 

49% responded as halitosis, acetone breath, candidiasis, xerostomia, dental caries. Among females, 31% responded as halitosis, 

acetone breath, candidiasis, xerostomia, dental caries, and 20% responded as burning sensation, tumor. Pearson chi-square test shows 

p-value is 0.03, (p-value > 0.05). Hence, it is statistically significant. Hence proving that there was an association between gender and 

oral manifestations of diabetes mellitus.  

 

 

Figure 5: Barchart shows the association between diabetes causing caries and gender. The X-axis represents the percentage of gender 

and the Y-axis represents the percentage of diabetes causing caries. Blue color denotes yes, green denotes no, and white color denotes 

don’t know. Among males, 22% responded as yes, 17% responded as no, and 10% responded as don’t know. Among females, 24% 

responded as yes, 10% responded as no, and 17% responded as don’t know. Pearson chi-square test shows p-value is 0.03, (p-value > 

0.05). Hence, it is statistically significant. Hence proving that there was an association between gender and diabetes causing caries. 
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Figure 6: Barchart shows the association between awareness of the effect of diabetes on oral health and gender. The X-axis represents 

the percentage of gender and the Y-axis represents the percentage of awareness of the effect of diabetes mellitus on oral health. Blue 

color denotes yes, green denotes no, and white color denotes don’t know. Among males, 23% responded as yes, 12% responded as no, 

and 14% responded as don’t know. Among females, 19% responded as yes, 19% responded as no and 13% responded as don’t know. 

Pearson chi-square test shows p-value is 0.03, (p-value > 0.05). Hence, it is statistically significant. Hence proving that there was an 

association between gender and awareness of the effect of diabetes mellitus on oral health.  

 

DISCUSSION 

     It is of paramount importance for dental professionals to improve the awareness of diabetes mellitus, their 

increased risk of oral diseases, and the impact of oral health on general health. Early detection and treatment of 

tooth caries, periodontal disease, and other oral diseases would be of enormous benefit to protect diabetic patients 

from the harmful oral complications associated with diabetes. It is important for dental professionals to promote 

awareness regarding diabetes on oral health to prevent harmful dental complications and expensive treatment. 

Periodontal diseases include gingivitis (in which the inflammation is confined to the gingiva and is reversible 

with good oral hygiene) and periodontitis (in which the inflammation extends and results in tissue destruction and 

alveolar bone resorption) (9). Oral health is an indicator of general health. Many systemic disorders have a direct 

effect on the oral cavity and oral tissues. In fact, some systemic diseases present with oral manifestations which 

are the only diagnostic hint in the initial phase of the disease on rare occasions. Some diseases have an indirect 
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influence on the oral health of an individual by predisposing the individual to various oral ailments or by 

compromising the integrity of the oral tissues (10). Diabetes is an important risk factor in the pathogenesis of 

periodontal diseases. Patients with diabetes have a greater prevalence and severity of periodontal disease 

compared to patients without diabetes. In DM, the function of immune cells including neutrophils, monocytes, 

and macrophages is often altered. Neutrophil functions such as adherence, chemotaxis, and phagocytosis are 

changed, inhibiting an adequate defense against microorganisms in periodontal infections, thereby significantly 

increasing the destruction of the periodontal tissue. In periodontal disease, the host-microbial interactions lead to 

the production of chemical mediators such as pro-inflammatory cytokine and tumor necrosis factor-alpha (TNF-

α) which have local and systemic effects. TNF-α inhibits tyrosine phosphorylation of insulin receptors which 

impairs the glucose uptake by cells and thus causes increased insulin resistance, leading to poor glycemic control. 

Previous studies reported that the risk of periodontitis is increased by approximately threefold in diabetic 

individuals compared with nondiabetic individuals which appears to be a bidirectional relationship between levels 

of periodontal disease and glycemic levels (11). A previous study, which assessed the awareness of diabetic 

patients about their increased risk for systemic and oral diseases. The study showed inadequate awareness among 

the majority of the study population which could be due to the low educational level of the patients and hence the 

study concluded that type 2 diabetic patients had less awareness of increased risk for oral diseases like 

periodontitis. The data suggested a strong association between type 2 diabetes and chronic periodontitis (12). 

Another study was conducted to evaluate awareness among Mangalore individuals regarding diabetes in general 

and the association between diabetes and periodontal diseases. The study concluded that knowledge among the 

study group was not up to the mark and the healthcare professionals need to take up the responsibility of educating 

the masses regarding the same (13).  Another study found that diabetic patients had little awareness of their 

increased risk for oral diseases (14). Similarly, in a study done on the general population in Chennai, people had 

little knowledge of the oral manifestations of DM (15). A study was conducted to assess the knowledge of diabetic 

patients about their risk for periodontal disease, their attitude towards oral health, and their oral health-related 

quality of life. It concluded that awareness of the potential associations between diabetes, oral health, and general 

health needs to be increased in diabetic patients (16). Another study was conducted to assess the knowledge and 

awareness of diabetic patients about their risk for oral diseases as complications associated with diabetes and to 

assess their attitudes and practices toward sustaining good oral health through proper oral hygiene and regular 

dental checkups. This study concluded that the level of awareness and dental health knowledge in diabetic patients 

was deficient (17). The researchers in the above studies assessed the awareness and attitude of diabetic patients 

and common people, while in this study, we have assessed the awareness of dental students since dental students 

are the first person to diagnose and spread awareness of oral health to the public and patients. In our study, the 

majority of dental students had good knowledge and awareness regarding the oral health of diabetic patients. The 

results are similar to the findings by a previous similar study in which most of the dental schools were confident 

about the knowledge of their students regarding the relationship of oral disease to systemic conditions (18). 

Studies conducted among medical students showed inadequate knowledge about diabetes (19). The study 
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concluded that although medical interns have thorough knowledge about diabetes, their knowledge about 

periodontal disease was poor. Dentists, physicians, and other health providers should recommend that a diabetic 

patient see a dentist regularly. Dental practitioners have an opportunity and responsibility to educate diabetic 

patients about the oral complications of diabetes and to promote proper oral health behaviors. Regular dental 

visits provide opportunities for professional care in the prevention, early detection, and treatment of oral diseases 

which are important for diabetic patients. The physician’s knowledge about the association between diabetes and 

oral health is also important. General practitioners have the responsibility to consult a dentist in case of any oral 

complication associated with the disease. A blood glucose level of patients should be assessed before any dental 

procedure. Public awareness about the association between DM and periodontitis is important which could be 

achieved by conducting camps, street plays, by newsletters, television, radio programs, etc (20).  Dentists are 

essential elements in screening and diagnosing unidentified diabetes by oral examination in dental clinics. Dental 

students and dentists must have adequate knowledge in identifying and treating DM and oral health-related 

problems associated with it. Dentists should inform their patients of the association between diabetes and 

periodontitis and encourage them to have regular dental checkups. Each diabetic patient and his family should be 

properly educated in detail, about the prevention and treatment of this disease, and also to ensure that they are 

regularly consulting with their treating physicians and dentist. The survey was conducted only in Chennai and 

should include other states so we could assess the awareness about oral manifestations of diabetes mellitus. The 

survey could help in early diagnosis and assessment of complications of diabetes mellitus. 

 

CONCLUSION 

From the study, it could be concluded that the majority of dental students had good knowledge and awareness 

regarding the oral health and manifestations of diabetic patients. Dental professionals should have increased 

awareness of the importance of maintaining good oral health and organize programs that can help in educating 

diabetic patients and also encourage them to maintain proper oral health and to decrease the risk of oral diseases. 

Health professionals in both the dental and medical fields should take the authority for educating the public about 

the oral manifestations of diabetes and its complications for oral health. 
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