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Abstract 

Background and Aim: Type 2 diabetes is among the most prevalent endocrine disruptors. One of 

the most significant symptoms reported by diabetic patients is dry mouth, which results in reduced 

saliva buffering capacity and an increased risk of dental caries. So, the purpose of this study was to 

compare the oral health indicators of type 2 diabetic patients with non-diabetic controls. 

Materials and Methods: In this case-control study, A total of 306 individuals included in the study 

(103 T2DM cases and 203 non-diabetic controls) in the age range of 40 to 60 years old. Participants 

were interviewed using a structured questionnaire including socio-demographics and oral health 

related to dry mouth factors. The clinical examination included full-mouth probing depths and an 

assessment of oral mucosal conditions and to identify any mucosal lesions. Data analysis was 

performed using SPSS software with a significance level set at 5%. 

Results: The patients had more probing depths > 4 mm, tooth mobility, furcation involvement and 

missing teeth. The mean score of dry mouth and DMFT indexes were 3.38 ± 2.64, 2.17 ± 1.09 and 

19.33 ± 9.54, 15.48 ± 6.93 in the case and control groups respectively. The adjusted odds ratios (AOR) 

and their 95% confidence Intervals (CI) reported a significant association as 2.96 (1.36–6.45), 5.90 

(2.26–15.39), 0.23 (0.08–0.63) and 4.07 (1.74–9.49) for the above variables respectively. 

Conclusion: Overall, the results of this study highlight that chronic periodontitis, tooth mobility, 

furcation and involvement were more prevalent among T2DM patients compared to non-diabetic 

controls. By recognizing these relationships and implementing targeted interventions, healthcare 

providers can improve oral health outcomes. 

Highlights: The study highlights the need for healthcare providers to prioritize the assessment and 

management of oral health complications in patients with T2DM. By implementing routine 

screenings, providing appropriate treatment, and educating patients on the importance of oral hygiene, 

healthcare professionals can help mitigate the impact of oral health issues on the overall well-being 

of individuals with diabetes. Additionally, public health interventions aimed at raising awareness 

about the oral health challenges faced by patients with T2DM can contribute to improving their quality 

of life and preventing potential complications. 

 

Keywords: Oral health status, mucosal lesions, and dry mouth. 

 

Introduction 

Type II Diabetes Mellitus (T2DM) is a prevalent chronic metabolic disorder characterized by insulin 

resistance and hyperglycemia [1]. It poses significant health challenges globally, contributing to 
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numerous comorbidities, including cardiovascular disease, neuropathy, and complications related to 

the oral cavity [2]. The impact of T2DM on oral health has gained increasing attention in recent years, 

as evidence suggests that individuals with diabetes may experience a higher incidence of oral health 

issues, such as periodontal disease, xerostomia, and dental caries [3, 4]. The rising prevalence of 

T2DM among the middle-aged population has raised concerns regarding the associated 

complications, particularly in relation to oral health. Oral diseases not only affect the quality of life 

but may also exacerbate glycemic control, creating a bidirectional relationship between diabetes and 

oral health [5, 6]. Understanding this relationship is crucial, especially in culturally and 

epidemiologically distinct populations where dietary habits, oral hygiene practices, and access to 

dental care may differ from those in other regions [7, 8]. 

 

Limited research has explored the prevalence of dental caries among patients with T2DM. Studies 

have shown that the number of decayed, missing, and filled teeth (DMFT) is greater in individuals 

with T2DM compared to those without the condition [9,10,11]. 

 

Additionally, Leung et al. [12] found that T2DM patients are twice as likely to experience dental 

caries compared to healthy controls. However, some research has challenged this association [13]. 

 

 While a clear relationship has been observed between diabetes and root surface caries, rather than 

coronal caries, individuals with T2DM tend to have a higher prevalence of root surface caries than 

their non-diabetic counterparts [14]. Nonetheless, this evidence is mixed, as certain studies report no 

significant difference in root surface caries between those with and without T2DM [15].  

 

This case-control study aims to investigate the relationship between T2DM and the oral health status 

of middle-aged patients. By comparing the oral health conditions of diabetic patients with those of 

non-diabetic controls. 

Ultimately, the findings of this study may provide valuable insights for healthcare providers and 

inform strategies for managing oral health in diabetic patients, fostering a holistic approach to diabetes 

care that encompasses both metabolic and oral health considerations. 

 

Materials and methods 

Study design and participants 

This study was designed as a case-control study with a ratio of 2 controls per 1 case nearly and was 

conducted in Govt Doon Medical college and hospital Dehradun to evaluate the association between 

oral health status and type 2 diabetes. 

 

The study population included adult individuals with a confirmed diagnosis of type 2 diabetes who 

visited to Department of General Medicine, Government Doon Medical College and Hospital 

Dehradun. Participants were recruited through convenience sampling. Written informed consent was 

obtained for all participants. The objectives, steps of oral clinical examination and were explained for 

them. All participants were informed about their dental diagnosis and referred to Department of 

Dentistry Government Doon Medical College and Hospital Dehradun for dental treatment as needed. 

 

In this study, 103 adult patients with T2DM who met the inclusion criteria, were included in the study. 

In the other hand, 203 non-diabetic matched subjects were included as the control group.  

 

The inclusion criteria included the age range of 40 to 60 years and having T2DM with confirmation 

of the diagnosis of diabetes during at least one year, having at least 10 remaining natural teeth, no 

antibiotic, no steroidal and/or non-steroidal anti-inflammatory medication used during the last 3 

weeks, no professional periodontal treatment received during the last 6 months and no pregnancy or 

lactation for the case group. The non-diabetic controls were selected according to the same criteria 

except for being diagnosed with T2DM. 
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Exclusion criteria included a history of type 1 diabetes and gestational diabetes, after which these 

people were excluded from the study. 

 

The sample size was determined to be 300 using Openepi version 3.01, based on a power of 80%, an 

alpha level of 0.05, a control-to-case ratio of 2, an exposure percentage of 50% among controls, and 

a minimum odds ratio (OR) of 2 to identify significant differences between groups. 

 

Data collection 

Data on oral health status were obtained through clinical examinations and self-reported 

questionnaires. The clinical examination assessed periodontal health, dental caries, oral infections, 

and various other oral health indicators. Participants were also asked to complete a questionnaire that 

gathered information on their oral hygiene practices, dental care usage, and any oral health symptoms 

they had experienced. All participants completed a dry mouth questionnaire, and an examiner 

conducted an oral examination to evaluate the DMFT (Decayed, Missing, and Filled Teeth) index and 

check for the presence of oral lesions. The DMFT index for permanent teeth includes the number of 

decayed teeth (Decay), teeth extracted due to decay (Missing), and teeth filled due to decay (Filling), 

as well as the total sum of these items. 

 

Additionally, participants were required to fill out a standardized Xerostomia Inventory(XI) 

questionnaire [16]. Those who answered positively to at least three questions were categorized as 

having dry mouth, while those who did not respond affirmatively to any questions were considered 

not to have dry mouth. 

 

The Cronbach’s alpha coefficient for the XI questionnaire was determined to be 0.81, indicating good 

reliability. Clinical examinations were carried out using a probe and a mirror under the illumination 

of a dental unit. The criteria for diagnosing the condition of the teeth in terms of decay, filling, and 

loss were based on standards set by the World Health Organization. 

 

Data analysis 

Statistical Package for Social Sciences (SPSS) version 21 was used to analyze the data. Chi-square 

and independent sample T tests were used to assess the differences in categorical and continuous 

variables between the cases and controls and to identify possible confounding variables. The binary 

logistic regression model was used to identify the odds of dry mouth in DM patients. Adjusted odds 

ratios (ORs) and their 95% confidence intervals (CI) were reported with T2DM status (cases/controls) 

as the outcome variable at a significant level of 5%. 

 

Results 

This study was conducted on 103 T2DM patients, along with 203 non-diabetic individuals recruited 

for the study with a mean age of 55.6 ± 8.6 years, and 53.6 ± 4.3 years with a minimum age of 40 and 

a maximum age of 75 years in the case and control group respectively. The mean duration of diabetes 

mellitus was (4 ± 1.6) years, with a minimum of 1 and a maximum of 17 years. Most of the participants 

were female in the both groups(case/control) (64.1%/ 59.7%), most were literate in terms of education 

level too (73.1%/69.3%), and also most of them were unemployed (64.9/63.4%) (Table 1). 
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Table 1 Frequency distribution of demographic information of the case and control groups 

 
 

The mean scores for the case group were as follows: dry mouth 3.38 ± 2.64, decayed teeth 2.81 ± 3.94, 

missing teeth 11.86 ± 10.2, filled teeth 2.67 ± 3.7, and DMFT 19.33 ± 9.54. In contrast, the mean 

scores for the control group were 2.17 ± 1.09, 2.01 ± 1.65, 9.58 ± 7.68, 2.12 ± 1.64, and 15.48 ± 6.93, 

respectively (Table 2). 

 

Table 2 Descriptive statistics of dry mouth and DMFT in the case and control groups 

 
 

Reported dry mouth was more common in the cases than the controls (37.7% versus 10.9%, 

P < 0.001). Visible dental plaque, furcation involvement, tooth mobility, root surface caries and less 

than 21 remaining teeth were all more frequently observed in the cases group (P < 0.05). No 

significant difference in the average DMFT index was found between male and female patients; 

however, females had a significantly higher average dry mouth index than males (p < 0.05). 

Additionally, significant differences were noted in both the dry mouth index and DMFT index based 

on education level, with illiterate and primary school participants reporting higher dry mouth scores 

compared to those with secondary or higher education. The DMFT scores also varied significantly by 

education level. While there was no significant difference in dry mouth scores across age groups 
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(p = 0.51), DMFT scores increased significantly with age (p < 0.001). A notable difference in average 

dry mouth scores was found based on occupation (p < 0.001), but DMFT scores did not vary 

significantly with occupation. Furthermore, neither dry mouth nor DMFT scores showed a significant 

association with the duration of diabetes. 

Of the participants, 43 individuals (41.7%) reported experiencing dry mouth, with a higher prevalence 

in women (69.7%) compared to men (37.8%). No significant differences in the prevalence of oral 

lesions were found based on gender, education level, age, occupation, or duration of diabetes. Dry 

mouth prevalence was highest among illiterate individuals (76.7%) and lower in those with secondary 

(29.4%) and university education (38.1%), demonstrating significant differences. The condition was 

most common among housewives (72.9%) and least common among retirees (33.3%), which was also 

statistically significant. However, there was no significant relationship between the prevalence of dry 

mouth and the duration of diabetes. 

 

The results of logistics regression analysis, adjusting for possible confounding variables, showed 

statistically significant covariates associated with dry mouth including: tooth mobility (OR = 9.63, 

95% CI: 4.29–21.58), furcation involvement (OR = 5.23, 95% CI: 2.79–9.80), root surface caries, 

(OR = 1.80, 95% CI: 1.07–3.02), and having more than 21 remaining teeth (OR = 0.34, 95% CI: 0.17–

0.68) (Table 3). 

 

Table 3 All main explanatory variables according to T2DM status adjusted for possible 

confounding variables, (n = 306) 

 
 

Discussion 

The current study validated the hypothesis that clinical indicators of periodontal disease such as 

furcation involvement, tooth mobility, and the number of teeth present, effectively distinguished 

between patients with T2DM and non-diabetic controls. Additionally, it was partially confirmed that 
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patients with poorly controlled and long-duration T2DM exhibited more oral disease compared to 

those with well-controlled and short-duration T2DM. Notably, the mobility index and dental caries 

were the primary clinical indicators that significantly differentiated the sub-groups of T2DM patients. 

Before delving deeper into the findings, it is essential to acknowledge the study’s limitations and 

strengths. Both the T2DM patients and the control group were receiving dental treatment, which likely 

indicates a higher severity of oral diseases and treatment needs compared to individuals not seeking 

dental care. Identifying mild oral issues that could signify early T2DM would have been beneficial, 

as it would allow dentists to refer potentially affected patients. However, the study’s findings were 

limited to participants already diagnosed with T2DM. The control group was questioned about T2DM 

signs and symptoms, but a more thorough screening for undiagnosed T2DM among controls, as 

suggested by Wang et al. [17], would have enhanced the internal validity of the results. 

 

Dry mouth as a result tooth decay is one of the oral complications of diabetes patients that can cause 

many clinical and psychological problems for patients and affect their quality of life [18]. 

The study focused on dry mouth, or xerostomia, a widespread oral health issue that can significantly 

compromise an individual’s quality of life and oral health outcomes. The research revealed a high 

prevalence of dry mouth among patients with type 2 diabetes, with a substantial proportion of 

participants experiencing persistent symptoms of oral dryness. This finding emphasizes the 

importance of routine dry mouth screening by healthcare providers for patients with diabetes and the 

implementation of appropriate management strategies to alleviate symptoms and prevent potential 

oral health complications. 

 

The result of the present study showed the average of DMFT above 19, which is consistent with the 

results of studies by Wu-Chen et al. [19] and Singh et al. [20], but it is different from the study of 

Seethalakshim et al. [21]. This difference may be attributed to the small sample size of 

Seethalakshim’s study [21]. In this study, the prevalence of dry mouth was about 40%, which is 

consistent with the findings of the study by Mohamed et al. [22]. Also, the prevalence of mucosal 

lesions obtained 13.6%. This finding is consistent with the results of Parvaei et al. study [23].  

 

However, in the study of Mohamed et al. [22], the prevalence of mucosal lesions was more than that 

of the present study, and this difference could be due to the large sample size in this study. 

The presence of more dental plaque and poorer oral hygiene among diabetic individuals has been 

attributed to higher levels of glucose in gingival crevicular fluid (GCF) and saliva [24, 25]. 

Additionally, a greater number of missing teeth among T2DM patients has been associated with poor 

oral hygiene in populations, which was not observed in populations with good oral hygiene. 

 

The study provides a valuable contribution to the literature by investigating the relationship between 

T2DM and periodontal disease. 

 

 However, the prevalence of chronic periodontitis, as defined by pocket depths rather than clinical 

attachment level, might have been underestimated. Moreover, the lack of a generally accepted case 

definition across studies impedes the comparison of prevalence figures. Clinical signs such as tooth 

mobility and furcation involvement were more frequent among the T2DM cases compared to non-

diabetic controls, consistent with findings from previous studies [22, 25]. 

 

Despite the higher prevalence of visible dental plaque and missing teeth among T2DM patients, there 

was no difference in DMFT status between the groups, corroborating findings from other researchers 

[23, 26, 27]. The lack of a significant relationship between T2DM and dental caries has been attributed 

to confounding factors such as xerostomia, periodontal disease, and a strict carbohydrate diet.  

 

However, a recent study reported higher DMFT levels among individuals with T2DM [28]. Notably, 

both the cases and controls in the present study had a high prevalence of DMFT (95%), highlighting 
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an urgent need for treatment and preventive oral health care programs. Nevertheless, this study used 

convenience sampling, which may limit the generalizability of the findings. 

 

Conclusion 

The study findings reveal that chronic periodontitis, tooth mobility and furcation involvement, were 

more prevalent among patients with T2DM compared to their non-diabetic matched controls. 

Although pocket depths, as a measure of chronic periodontitis, did not associate with the duration of 

T2DM, there was an association in the expected direction with tooth mobility and dental caries. The 

present findings have significant implications for both diabetes and oral health care provision. For 

future prevention and management, it is crucial to determine whether periodontitis plays a role in the 

development and control of T2DM and its complications. Further large-scale prospective studies are 

needed to investigate the effect of periodontitis treatment on the management and control of T2DM. 

 

References 

1. Wild S, Roglic G, Green A, Sicree R, King H. Global prevalence of diabetes: estimates for the 

year 2000 and projections for 2030. Diabetes Care. 2004;27(5):1047–53.  

2. Saini R, Al-Maweri SA, Saini D, Ismail NM, Ismail AR. Oral mucosal lesions in non oral habit 

diabetic patients and association of diabetes mellitus with oral precancerous lesions. Diabetes Res 

Clin Pract. 2010;89(3):320–6. 

3. Marigo L, Cerreto R, Giuliani M, Somma F, Lajolo C, Cordaro M. Diabetes mellitus: 

biochemical, histological and microbiological aspects in periodontal disease. Eur Rev Med 

Pharmacol Sci. 2011;15(7). 

4. Parvaie P, Osmani F. Dentistry during COVID-19: patients ’knowledge and satisfaction toward 

health protocols COVID-19 during dental treatment. Eur J Med Res. 2022;27(1):3. 

5. Mauri-Obradors E, Estrugo-Devesa A, Jané-Salas E, Viñas M, López-López J. Oral 

manifestations of diabetes Mellitus. A systematic review. Med oral Patologia oral y Cir Bucal. 

2017;22(5):e586. 

6. Osmani F. Can the salivary urea and stimulated saliva concentration be a marker of periodontal 

diseases in opioid users? A case-control study. Heliyon. 2023;9(7). 

Al-Maskari AY, Al-Maskari MY, Al-Sudairy S. Oral manifestations and complications of 

diabetes mellitus: a review. Sultan Qaboos Univ Med J. 2011;11(2):179. 

7. Guo P, Zeng M, Liu M, Zhang Y, Jia J, Zhang Z, et al. Isolation of Calenduloside E from 

achyranthes bidentata blume and its effects on LPS/D-GalN-induced acute liver injury in mice 

by regulating the AMPK-SIRT3 signaling pathway. Phytomedicine. 2024;125:155353. 

8. Mardani H, Ghannadi A, Rashnavadi B, Kamali R. The Effect of ginger herbal spray on reducing 

xerostomia in patients with type II diabetes. Avicenna J Phytomedicine. 2017;7(4):308. 

9. Jawed M, Khan RN, Shahid SM, Azhar A. Protective effects of salivary factors in dental caries 

in diabetic patients of Pakistan. J Diabetes Res. 2012;2012(1):947304. 

10. Jawed M, Shahid SM, Qader SA, Azhar A. Dental caries in diabetes mellitus: role of salivary 

flow rate and minerals. J Diabetes Complicat. 2011;25(3):183–6. 

11.  Leung WK, Chu F, Wong KW, Jin L, Sham AS, Tsang C et al. Oral health status of low-income, 

middle-aged to elderly Hong Kong Chinese with type 2 diabetes mellitus. Oral Health Prev Dent. 

2008;6(2). 

12. Hintao J, Teanpaisan R, Chongsuvivatwong V, Dahlen G, Rattarasarn C. Root surface and 

coronal caries in adults with type 2 diabetes mellitus. Commun Dent Oral Epidemiol. 

2007;35(4):302–9. 

13. Lalla E, Lamster IB. Assessment and management of patients with diabetes mellitus in the dental 

office. Dent Clin. 2012;56(4):819–29. 

14. Busato IMS, Ignácio SA, Brancher JA, Moysés ST, Azevedo-Alanis LR. Impact of clinical status 

and salivary conditions on xerostomia and oral health‐related quality of life of adolescents with 

type 1 diabetes mellitus. Commun Dent Oral Epidemiol. 2012;40(1):62–9. 



Relationship Between Type Ii Diabetes Mellitus And Oral Health Status 

 

Vol. 32 No. 07 (2025): JPTCP (57-64)                                                                              Page | 64 

15. Safdari R, Yu P, Khenarinezhad S, Ghazanfari Savadkoohi E, Javanmard Z, Yousefi A, Barzegari 

S. Validity and reliability of the Persian version of the patient readiness to engage in health 

information technology (PRE-HIT) instrument. BMC Prim Care. 2022;23(1):50. 

16. Wang K, Ma J, Li Y, Han Q, Yin Z, Zhou M, et al. Effects of essential oil extracted from 

Artemisia Argyi leaf on lipid metabolism and gut microbiota in high-fat diet-fed mice. Front Nutr. 

2022;9:1024722. 

17. Malvania EA, Sheth SA, Sharma AS, Mansuri S, Shaikh F, Sahani S. Dental caries prevalence 

among type II diabetic and nondiabetic adults attending a hospital. J Int Soc Prev Community 

Dentistry. 2016;6(Suppl 3):S232–6. 

18. Wu C-z, Yuan Y-h, Liu H-h, Li S-s, Zhang B-w, Chen W, et al. Epidemiologic relationship 

between periodontitis and type 2 diabetes mellitus. BMC Oral Health. 2020;20:1–15. 

19. Singh I, Singh P, Singh A, Singh T, Kour R. Diabetes an inducing factor for dental caries: a case 

control analysis in Jammu. J Int Soc Prev Community Dentistry. 2016;6(2):125–9. 

20. Seethalakshmi C, Reddy RJ, Asifa N, Prabhu S. Correlation of salivary pH, incidence of dental 

caries and periodontal status in diabetes mellitus patients: a cross-sectional study. J Clin Diagn 

Research: JCDR. 2016;10(3):ZC12. 

21. Mohamed HG, Idris SB, Ahmed MF, Bøe OE, Mustafa K, Ibrahim SO, Åstrøm AN. Association 

between oral health status and type 2 diabetes mellitus among Sudanese adults: a matched case-

control study. PLoS ONE. 2013;8(12):e82158. 

22.  Parvaie P, Majd HS, Ziaee M, Sharifzadeh G, Osmani F. Evaluation of gum health status in 

hemophilia patients in Birjand (a case-control study). Am J Blood Res. 2020;10(3):54. 

23. Susanto H, Nesse W, Dijkstra PU, Hoedemaker E, van Reenen YH, Agustina D, et al. Periodontal 

inflamed surface area and C-reactive protein as predictors of HbA1c: a study in Indonesia. Clin 

Oral Invest. 2012;16:1237–42. 

24. Vieira Ribeiro F, de Mendonça AC, Santos VR, Bastos MF, Figueiredo LC, Duarte PM. 

Cytokines and bone-related factors in systemically healthy patients with chronic periodontitis and 

patients with type 2 diabetes and chronic periodontitis. J Periodontol. 2011;82(8):1187–96. 

25.  Stojanović N, Krunić J, Cicmil S, Vukotić O. Oral health status in patients with diabetes mellitus 

type 2 in relation to metabolic control of the disease. Srp Arh Celok Lek. 2010;138(7–8):420–4. 

26.  Ruan Y, Yuan P-P, Li P-Y, Chen Y, Fu Y, Gao L-Y, et al. Tingli Dazao Xiefei Decoction 

ameliorates asthma in vivo and in vitro from lung to intestine by modifying NO–CO metabolic 

disorder mediated inflammation, immune imbalance, cellular barrier damage, oxidative stress and 

intestinal bacterial disorders. J Ethnopharmacol. 2023;313:116503. 

27. Majbauddin A, Tanimura C, Aoto H, Otani S, Parrenas MC, Kobayashi N, et al. Association 

between dental caries indicators and serum glycated hemoglobin-levels among patients with type 

2 diabetes mellitus. J Oral Sci. 2019;61(2):335–42. 


