


   KNOWLEDGE AND AWARENESS ABOUT DIABETES AND PERIODONTAL DISEASE AMONG UNDER GRADUATE STUDENTS

[bookmark: _GoBack]
ABSTRACT :

INTRODUCTION : 

        Diabetes mellitus is a long-term metabolic disease that is linked to several systemic problems and is typified by persistent hyperglycemia. As the sixth complication of diabetes, periodontal disease is a common chronic inflammatory condition that affects the tooth's supporting structures. Diabetes and periodontal disease are linked in both directions, with poor glycemic control exacerbating periodontal health and periodontal inflammation negatively impacting diabetic control, according to numerous studies. Even though this association is clinically significant, young adults, especially undergraduate students, frequently lack awareness of it. Evaluating this population's knowledge and awareness is crucial because they are future healthcare professionals and consumers. The purpose of this study is to assess undergraduate students' knowledge and awareness of diabetes, periodontal disease, and how they are related.

METHODOLOGY : 

        A study using a cross-sectional questionnaire was carried out with undergraduate students from different academic fields. Demographic information, knowledge of diabetes mellitus, awareness of periodontal disease, comprehension of the relationship between diabetes and periodontal disease, and oral health practices were all evaluated using a structured, self-administered questionnaire. Informed consent was obtained from each participant, and participation was entirely optional. Using descriptive statistical techniques, the gathered data was assembled and examined. To assess variations in knowledge and awareness levels, comparisons between disciplines related to and unrelated to health were made.

RESULT :
Most respondents correctly identified diabetes mellitus as a metabolic disorder and were aware of its two-way relationship with periodontal disease. They also demonstrated a strong understanding of the need for effective glycemic control and proper oral hygiene in the management of diabetic patients.

CONCLUSION : 
     
     Within the confines of this study, there was generally good knowledge about the connection between diabetes and periodontal disease, and this knowledge grew considerably as academic level increased. Enhancing early childhood education and encouraging interdisciplinary learning could help dental students become even more equipped to treat diabetic patients.
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INTRODUCTION:

         Diabetes and periodontal disease have Persistent hyperglycemia brought on by deficiencies in insulin secretion, action, or both characterizes diabetes mellitus, a chronic metabolic disease. It is a serious worldwide public health issue that is becoming more common among young adults and is mostly caused by dietary habits and lifestyle modifications. Diabetes is linked to a number of systemic issues that impact the kidneys, nervous system, eyes, and cardiovascular system. Diabetes has been closely linked to oral health issues, especially periodontal disease, which has a substantial impact on overall health outcomes and quality of life in addition to these complications [1,2].

          Gingival inflammation, periodontal pocket formation, attachment loss, and alveolar bone destruction are all consequences of periodontal disease, a chronic inflammatory condition that affects the tissues that support teeth. It is one of the most common oral diseases in the world and is impacted by both systemic and local risk factors. One of the most significant systemic risk factors for periodontal disease is diabetes, and periodontitis has been referred to as the "sixth complication of diabetes mellitus" [3,4].  impaired host response and delayed wound healing, people with poorly controlled diabetes are more vulnerable to severe periodontal destruction [2,5]. Increased inflammatory reactions, changes in collagen metabolism, and weakened immune systems are all caused by hyperglycemia, which speeds up periodontal deterioration. On the other hand, periodontal infection can exacerbate insulin resistance by raising systemic inflammation through the release of pro-inflammatory mediators like interleukins and tumor necrosis factor-α [6,7,8].       

          The significance of oral health in diabetes management is further highlighted by evidence that suggests effective periodontal therapy can improve glycemic control in diabetic patients [9]. Diabetes mellitus (DM) is a long-term metabolic disorder marked by high blood sugar. This condition occurs due to problems with insulin production, insulin function, or both. It is a major public health issue across the globe. Millions are affected and it can lead to several complications, including heart disease, nerve damage, kidney damage, and eye damage.[10]

         Microbial plaque buildup is the main cause of periodontal disease, which is a group of inflammatory conditions affecting the teeth's supporting structures. It can range from reversible gingivitis to destructive periodontitis, which, if untreated, can result in tooth loss. One of the most prevalent oral health issues in the world, periodontal disease has been increasingly connected to systemic diseases like diabetes mellitus [11].
 
        For early prevention, prompt diagnosis, and efficient treatment, awareness of the connection between diabetes and periodontal disease is essential. As future educators, healthcare professionals, and social role models, undergraduate (UG) students are an essential target group for health education. Positive health behaviors, better oral hygiene practices, and a greater comprehension of the connections between systemic and oral health can all be facilitated by adequate knowledge at the undergraduate level [12].
   
          Due to their rising incidence, long-term complications, and substantial effects on quality of life, diabetes mellitus and periodontal disease are chronic conditions of major global health concern. Persistent hyperglycemia brought on by deficiencies in insulin secretion, action, or both is a hallmark of diabetes mellitus, a metabolic disease. According to estimates from the International Diabetes Federation, the number of cases of diabetes among younger populations, such as adolescents and young adults, is rising at an alarming rate [13].Effective periodontal therapy has been shown in clinical trials to improve glycemic control, highlighting the significance of oral health care as part of all-encompassing diabetes management [14].Many students are ignorant of the impact periodontal disease can have on blood glucose regulation or the significance of routine dental care in managing diabetes [15].

METHODOLOGY :
 
     STUDY DESIGN AND STUDY POPULATION  : 
 
         A cross-sectional questionnaire-based study was carried out to evaluate undergraduate students' knowledge and awareness of periodontal disease and diabetes mellitus. The study population consisted of undergraduate students at a particular Adhiparasakthi dental college and hospital in Melmaruvathur who were enrolled in a variety of academic programs. Participants in the study could be students from any academic year.
      
     SAMPLE SIZE AND SAMPLING METHOD:
       The sample size was determined using previous studies of a similar kind in order to achieve adequate statistical power. A total of 143 undergraduate students participated in the study. Convenient sampling was employed due to its voluntary nature and accessibility. Students who were willing to participate were included in the study; those who did not want to participate or did not give full answers were excluded.
[bookmark: _lujg7vet9su9]      STUDY INSTRUMENTS:
        A structured, self-administered questionnaire that was created after a review of pertinent literature was used to gather data. Multiple-choice and closed-ended questions made up the English-language questionnaire. There were three sections to it:
Section A: Demographic information, including age, gender, academic year, and course of study.

Section B:Questions about diabetes mellitus, including its causes, symptoms, complications, and prevention.

Section C: Questions assessing oral hygiene habits, frequency of dental visits, and knowledge of periodontal disease and its connection to diabetes.

      To guarantee content validity, subject matter experts evaluated the questionnaire. Before the final data collection, the necessary adjustments were made after a pilot study was carried out among a small group of students to evaluate clarity and reliability.
[bookmark: _snxtk5tw8lsu]    DATA COLLECTION PROCEDURE:
[bookmark: _rkbbyskyr79e]         The questionnaire was administered electronically through an online survey platform using WhatsApp, based on feasibility. Participants received detailed instructions regarding the completion of the questionnaire. Adequate time was allotted to facilitate careful consideration of the questions, and the completed responses were either retrieved on the same day or submitted electronically.
[bookmark: _hf7xu3c80bp5]      STASTICAL ANALYSIS:
[bookmark: _d246olegt12b]        Data was entered into Microsoft Excel and checked for completeness and accuracy before analysis. Descriptive statistics were used to summarize demographic characteristics and response patterns. Categorical variables were expressed as frequencies and percentages. For knowledge assessment, each correct response was assigned a score of 1 and incorrect or “don’t know” responses were assigned a score of 0. The total knowledge score was calculated by summing responses across all knowledge items, with a maximum possible score of 17. Mean knowledge score and standard deviation were computed to describe overall knowledge levels.
[bookmark: _7irlhzuapm3c]Inferential statistics were applied to examine differences in knowledge scores across academic years. A one-way analysis of variance (ANOVA) was performed to compare mean knowledge scores among first-year, second-year, third-year, final-year students, and interns. A p-value of less than 0.05 was considered statistically significant. Results were presented using appropriate tables and summary statistics.
[bookmark: _790p8yebsd84]RESULTS:
Participants
A total of 142 undergraduate students participated in the study. Participants were distributed across academic years as follows: first year (n = 7), second year (n = 12), third year (n = 12), final year (n = 23), and interns (n = 88).
Descriptive Data
The overall mean knowledge score regarding diabetes and periodontal disease was 13.59 ± 3.72 (out of a maximum score of 17), indicating a generally good level of knowledge among participants.
Mean knowledge scores by academic year were:
First year: 10.71 ± 4.27
Second year: 11.00 ± 2.26
Third year: 10.83 ± 4.36
Final year: 13.13 ± 3.33
Interns: 14.88 ± 3.04
Higher academic levels demonstrated higher mean knowledge scores.
Outcome Data
Most participants correctly identified diabetes mellitus as a metabolic disorder and recognized the bidirectional relationship between diabetes and periodontal disease. Awareness regarding the importance of glycemic control and oral hygiene practices among diabetic  patients were generally high.
Main Results
[bookmark: _ct2c8sw0bp2t]A one-way ANOVA was conducted to compare knowledge scores across academic years. There was a statistically significant difference in knowledge scores between groups: F(4,137) = 9.07, p < 0.001. Interns had the highest mean knowledge scores, while first-year students had the lowest. This indicates a significant increase in knowledge with advancing academic level. (Table 1).

Table 1: One-way ANOVA showed a statistically significant difference in knowledge scores among different academic years (F = 9.07, p < 0.001). *SS = Sum of Squares; df = Degrees of Freedom; MS = Mean Square; F = F-statistic; p-value = probability value; F crit = critical F value at α = 0.05.

	Groups
	Count
	Sum
	Average
	Variance

	First year
	7
	75
	10.71429
	18.2381

	Second year
	12
	132
	11
	5.090909

	Third year
	12
	130
	10.83333
	19.06061

	Final year
	23
	302
	13.13403
	11.11858

	Intern
	88
	1309
	14.875
	9.260057






ANOVA:

	Source of Variation

	SS
	df
	MS
	F
	P value 
	F crit

	Between Groups
	377.4035
	4
	94.35087
	9.068832
	1.58E-06
	2.437749

	Within Groups
	1425.329
	137
	10.40386
	0
	0
	0

	Total
	1802.732
	141
	
	9.068832
	1.58E-06
	2.437749





DISCUSSION:
       In order to prevent and manage both diabetes and periodontal disease, knowledge and awareness are essential. Because they are in the early stages of forming lifelong health behaviors and attitudes, undergraduate students constitute an important population group.  However, there are still gaps in knowledge about the reciprocal nature of diabetes and periodontal disease, even among UG students studying health. This indicates that undergraduate interdisciplinary education needs to be improved. This knowledge gap may be filled by including oral-systemic health topics in general health curricula [16].
       Improved personal health practices, early disease detection, and community dissemination of health-related information  can all be facilitated by adequate awareness among undergraduates. However, research has shown that young adults, including college students, have differing degrees of awareness about the connection between systemic diseases and oral health [17].

    In this study, undergraduate dental students' knowledge of the connection between diabetes mellitus and periodontal disease was evaluated, and knowledge levels were compared between academic years. The participants' overall mean knowledge score (13.59 ± 3.72) shows that their knowledge was generally good. This result is in line with other research that found dental students are becoming more conscious of the connection between oral and systemic health [1,18].

    One of the study's main conclusions was that knowledge scores significantly increased as academic level increased. Students in their first year had the lowest mean score (10.71 ± 4.27), while interns had the highest (14.88 ± 3.04). A significant difference between academic groups was confirmed by the one-way ANOVA (F = 9.07, p < 0.001). Increased clinical exposure, patient management experience, and the incorporation of medical subjects into later dental training years could all contribute to this trend. Senior dental students showed greater awareness of diabetes–periodontal interactions than junior students, according to similar findings reported by Al-Khalifa et al. [19].
     The dental curriculum's structure, which emphasizes basic sciences in the early years and clinical training later, may be the reason for the comparatively lower knowledge scores among first-, second-, and third-year students. Early incorporation of systemic health topics into dental curricula has been shown to increase student competency and confidence in treating patients with medical compromises [20]. Thus, integrating case-based learning and interdisciplinary teaching earlier in the curriculum could aid in closing this knowledge gap.
The majority of study participants correctly recognized the reciprocal relationship between diabetes and periodontal disease and identified diabetes mellitus as a metabolic disorder. This result is consistent with data showing that periodontal inflammation may negatively impact glycemic control and that diabetes is a significant risk factor for periodontal disease [6]. The European Federation of Periodontology and the American Diabetes Association have emphasized the value of dental and medical professionals working together to manage diabetic patients [21].
This study also found that diabetic patients had a high level of awareness regarding oral hygiene and glycemic control. Given the critical role dentists play in patient education, diabetes early detection, and medical referral, this is encouraging [5]. Therefore, better interdisciplinary patient management and better health outcomes may result from dental students' increased knowledge.
Periodontal therapy, on the other hand, has been demonstrated to enhance glycemic control in diabetic patients, underscoring the significance of joint dental and medical management [23].
Consequently, enhancing dental students' understanding of this field has significant ramifications for interdisciplinary care and public health.
Final-year students' and interns' noticeably higher knowledge scores emphasize the value of clinical experience and patient interaction. The management of patients with medical compromise, periodontal treatment planning, and exposure to actual clinical cases probably improves theoretical knowledge and advances practical comprehension. Clinical experience is crucial for enhancing dental students' confidence and proficiency in treating patients with systemic diseases, according to prior research [24].
The steady rise in knowledge among interns and final-year students highlights how crucial clinical training is to enhancing comprehension of the connections between systemic and oral health. This improvement is probably a result of clinical exposure, periodontal case discussions, and the treatment of patients with compromised health. Prior research assessing dental students' knowledge of systemic diseases revealed similar findings [22].
[bookmark: _32kt0195brhc]Even though the results were generally positive, the variation in knowledge scores indicates that more work needs to be done, especially for junior students. Knowledge and readiness may be further improved by incorporating diabetes and periodontal disease-focused seminars, workshops, and continuing dental education programs. 
[bookmark: _umytg2v28cow]Conclusion
      Within the confines of this study, there was generally good knowledge about the connection between diabetes and periodontal disease, and this knowledge grew considerably as academic level increased. Enhancing early childhood education and encouraging interdisciplinary learning could help dental students become even more equipped to treat diabetic patients.
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