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Abstract

Objective: To assess the oral health of adult diabetic patients.

Methods: This cross sectional observational study was conducted on 146 diabetic patients.
Patients were assessed for oral diseases including dental cavities, gingivitis and missing teeth. T-
Test was used to assess the association between blood sugar level and oral diseases.

Results: Mean age of the patients was 47.93+15.49 years. Male were 89 (61%) while female
patients were 57 (39%). Dental cavities were found in 77.4% patients, gingivitis in 74% patients
and missing teeth were seen in 71.9% patients. High blood sugar level was significantly
associated with oral diseases.

Conclusion: We concluded that high blood sugar levels are significantly associated with oral
diseases.
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Introduction
Hyperglycemia, a clinically abnormal state defined by persistently increased blood glucose levels,
is a hallmark of diabetes mellitus (DM), usually known simply as diabetes. Whether due to a

defect in insulin production, insulin action, or both, hyperglycemia causes a wide variety of
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metabolic disturbances in carbohydrate, lipid, and protein metabolism that persist over long
periods of time and are difficult to predict '. Type 2 diabetes is characterized by a progressive
course, a multifaceted pathophysiology, and a wide range of clinical manifestations®. Many
organs have their normal functioning disrupted by hyperglycemia and the related dysfunctions in
carbohydrate, lipid, and protein metabolism *. Hyperglycemia and the metabolic abnormalities it
causes have detrimental effects on the normal structure and function of micro- and macro-
vasculature, which are at the centre of organ structure and function throughout the body, and
cause these disruptions gradually over time *.

Complicacies at both the micro- and macro-vascular levels result from structural and functional
changes in the vasculature of organ systems. These issues have a negative impact on the body's
organs, most notably the eyes, kidneys, heart, and nerves, causing damage, dysfunction, and
ultimately organ failure °. Complications affecting the eyes can cause retinopathy, which can
eventually lead to blindness. Renal failure and nephropathy are both possible outcomes of
problems affecting the kidneys. Hypertension and coronary heart disease are two examples of
issues that can arise from the heart *%.

Concern has been raised about the potential for oral manifestations to significantly disrupt
metabolic control of the diabetes state, as diabetes is a prevalent condition with simultaneous
mouth manifestation that affects dental care °. The significance of slowing the development of
these oral problems should not be overlooked by doctors trying to optimize their patients'
metabolic management. As a result, it is imperative that doctors and dentists work together on an
all-encompassing strategy to improve patients' glycemic management and lessen the impact of
these potentially crippling co-morbid illnesses . Negative effects on the mouth and teeth from
diabetes are catastrophic. Candida overgrowth, cavities, tooth loss, gingivitis, lichen planus,
neurosensory abnormalities (burning mouth syndrome), periodontitis, salivary dysfunction and
xerostomia, and taste degradation are all possible oral health issues ' 2.

Too often, diabetes sufferers neglect their dental health while focusing on managing other
complications related to the disease, leading to needless misery and unrecognized morbidity.
Therefore, it is important to investigate the condition of diabetics' teeth and gums. The purpose
of this research is to assess the state of oral health in individuals with diabetes. It is hoped that by
providing evidence-based recommendations for oral health promotion, the study results would

help improve the oral health of diabetics by providing a preliminary data of our population.

Material And Methods

This observational cross sectional study was conducted at tertiary care hospital of Karachi. After
receiving ethical clearance certificate,we enrolled 146 diabetic patients having age between 20 to
70 years, through non-probability consecutive sampling technique. All the patients were
subjected to provide written consent to partake in the study. We explained the benefits and

outcome of the study to the patients and their guardians. All the patients were assessed for
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diabetes before enrollment in the study. HbAlc > 6.5% were considered diabetic and were
enrolled for the study. Patients who were pregnant or who did not have diabetes were excluded.
All the patients were assessed for dental cavities, missing teeth (two or more than two teeth
missing) and gingivitis. All the data was recorded on a proforma by the researcher. The sample
size was calculated using openepi sample size calculator using the previous frequency of gingivitis
83.7%, margin of error 6% and confidence interval 95%.

All the data was analyzed using IBM SPSS 20. We presented the qualitative variables in terms of
frequencies and percentages while the quantitative variables were presented as mean and standard
deviation. We used T-test for assessing the association between blood sugar level and various oral

diseases by keeping P < 0.05 as statistically significant.

Results

This study was conducted on 146 diabetic patients. Mean age recorded was 47.93+15.49 years.
Mean blood sugar level of the patients at the time of enrollment was 270.78+70.92 mg/dL. Male
patients were 89 (61%) while female patients were 57 (39%). There were 76 (52.1%)
nonsmokers, those who smoked around 1 to 7 cigarettes a day were 29 (19.9%) and those who
smoked more than seven cigarettes a day were 41 (28.1%). Most of the patients had habit of
brushing once a day 92 (63%) while 54 (37%) patients reported to brush their teeth twice a day.
Majority of the patients belonged to the age group of 61 to 70 years 38 (26.03%), thirty one
(21.23%) belonged to the age group of 51 to 60 years, twenty seven (18.49%) patients belonged
to the age group of 31 to 40 years and the least no of patients belonged to the age group of 20 to
30 years 24 (16.44%).

Regarding the oral diseases found in our study dental cavities were more prevalent accounting for
77.4% of the patients. Gingivitis was found in 108 (74%) patients and missing tooth were seen
in 105 (71.9%) patients. Table 3 depicts the association of blood sugar level with various dental
diseases. We found that high blood sugar level was significantly associated with oral diseases in

diabetic patients.

Table 1  Basic demographics

Variables Statistics
Age (Years) 47.93+15.49
Blood sugar (mg/dL) 270.78+70.92
Gender Male 89 (61%)

Female 57 (39%)
Smoking habit No smoking 76 (52.1%)

1 to 7 per days 29 (19.9%)

> 7 per day 41 (28.1%)
Brushing habit Once a day 92 (63%)
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: An Observational

Twice a day 54 (37%)
Graph 1 Age distribution
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Table 2 Oral diseases
Oral diseases Frequency %
Gingivitis Yes 108 74.0%
No 38 26.0%
Dental cavities Yes 113 77 .4%
No 33 22.6%
Missing teeth Yes 105 71.9%
No 41 28.1%

Table 3  Association of blood sugar level with oral diseases

Oral diseases Mean SD P value

Gingivitis Yes 277.91 68.049 0.04
No 250.53 75.832

Dental cavities Yes 278.97 66.292 0.009
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No 242.73 79.761
Missing teeth Yes 278.96 69.221 0.02
No 249.83 71.760

Discussion

Diabetes mellitus is the most serious disease in the world due to its high prevalence and the
metabolic imbalance it represents. A study found that 8.8 percent of the world's population has
diabetes mellitus in 2017, with an expected rise to 629 million cases by 2045'. The oral cavity is
just one of many places where diabetes can cause problems, according to a study showing that
diabetes mellitus is a chronic condition characterized by hyperglycemia®.

A study' indicated that diabetic oral consequences include pathologies such xerostomia,
gingivitis, periodontal disease, tooth loss, dental caries, periapical lesions, and dysfunction of the
taste and salivary glands. Another study'” found that children with type 1 diabetes mellitus are
more likely to experience gingivitis and periodontitis, chronic inflammatory illnesses that affect
the teeth's supporting structures.

Latti et al.'® confirmed that diabetic patients' blood sugar, DMFT readings, and dental caries all
rise with age. Wiener et al. ? found in their pilot investigation that a history of having six or
more teeth pulled was connected with an increased risk of developing diabetes in adults. Some
physicians have concluded that children and adolescents with type 1 diabetes have poor oral
hygiene and are at increased risk for developing oral illnesses.

A study has shown that diabetic individuals' oral health issues are among the most serious
difficulties affecting their quality of life*. Similarly another study®' indicate that people with
diabetes mellitus whose blood sugar levels are well managed may experience an improvement in
their oral health.

Our study aimed to evaluate the prevalence of oral disorders in patients with diabetes mellitus,
namely dental caries, gingivitis, tooth loss and periodontitis. Preliminary studies found that
patients with Diabetes Mellitus have a higher prevalence of oral diseases, suggesting that the
condition should be examined from its earliest stages™.

Our study was conducted on 146 diabetic participants having age between 20 to 70 years. The
mean age of the patients was 47.93+15.49 years. We found that majority of the patients
belonged to the male gender. We observed that 61% were male while 39% were female patients.
Similar results were reported by a study'® which showed that majority of their patients were male.
A study found that people with diabetes mellitus were more likely to develop gingivitis'. In our
study we found that 74% patients had developed gingivitis. In our study gingivitis was more
prevalent in male gender as compared to female gender but we did not find any statistical
difference. However the aforementioned study" found that gingivitis was significantly more

prevalent in the male gender in their study. All periodontal tissues, both soft and hard, are
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negatively impacted by hyperglycemia. Poorly controlled diabetes mellitus is associated with
increased prevalence, severity, and development of periodontitis, as well as increased tooth loss as
compared to persons with normal glucose levels.

Our results showed that 28.1% patients smoked more than 7 cigarettes a day and 63% patients
used to brush only once a day. It is evident from a study® that excessive smoking and poor dental
hygiene are leading factors for developing gingivitis.

Children with type 1 diabetes and persons of all ages with hyperglycemia have similar levels of
evidence suggesting a link between hyperglycemia and caries. A study has linked diabetes or high
glucose levels in saliva or serum to an increase in caries, whereas others have not found any such
link?*®. We observed that dental cavities were present in 77.4% patients in our study.

Various studies have reported that there is a correlation between diabetes and tooth loss' 2.
Diabetes can lead to tooth loss which is also evident from our results. Our results have shown
that 71.9% patients reported missing tooth due to diabetes.

The present study demonstrated a significant relationship between Diabetes Mellitus and dental
health. We set out to learn more about how diabetes affects dental health because it is one of the
world's most pressing health concerns. The current research confirmed that those with Diabetes

Mellitus are more likely to experience dental problems like cavities, gingivitis and tooth loss.

Conclusion

From our study we conclude that diabetes is a leading factor for oral diseases and those patients
with higher levels of blood sugar are more at risk of developing oral disease. The most prevalent
oral disease found in diabetic patients in our study was dental cavities (77%) which was followed
by gingivitis (74%) and then tooth loss (71.9%). We recommend that diabetic patients should
be more concerned about their oral health and must consult their dentist in the event of

developing oral disease.

References

Cho YR, Ann SH, Won KB, Park GM, Kim YG, Yang DH, et al. Association between insulin
resistance, hyperglycemia, and coronary artery disease according to the presence of diabetes.
Scientific reports. 2019;9(1):1-7.

Faselis C, Katsimardou A, Imprialos K, Deligkaris P, Kallistratos M, Dimitriadis K.
Microvascular complications of type 2 diabetes mellitus. Current vascular pharmacology.
2020;18(2):117-24.

Giri B, Dey S, Das T, Sarkar M, Banerjee J, Dash SK. Chronic hyperglycemia mediated
physiological alteration and metabolic distortion leads to organ dysfunction, infection, cancer

progression and other pathophysiological consequences: an update on glucose toxicity.
Biomedicine & pharmacotherapy. 2018;107:306-28.

1122
Tob Regul Sci.™2023;9(1): 1117-1124



10.

11.

12.

13.

14.

15.

16.

17.

Marvi Raza et al.

A Study on the Oral Health Condition of Adult Diabetic Mellitus Patients: An Observational
Study in a Tertiary Care Hospital

Maresch CC, Stute DC, Alves MG, Oliveira PF, de Kretser DM, Linn T. Diabetes-induced
hyperglycemia impairs male reproductive function: a systematic review. Human Reproduction
Update. 2018;24(1):86-105.

Afroz A, Zhang W, Loh A]J, Lee DX, Billah B. Macro-and micro-vascular complications and
their determinants among people with type 2 diabetes in Bangladesh. Diabetes & Metabolic
Syndrome: Clinical Research & Reviews. 2019;13(5):2939-46.

Sabanayagam C, Chee ML, Banu R, Cheng CY, Lim SC, Tai ES, et al. Association of diabetic
retinopathy and diabetic kidney disease with all-cause and cardiovascular mortality in a
multiethnic Asian population. JAMA network open. 2019;2(3):e191540.

Eid S, Sas KM, Abcouwer SF, Feldman EL, Gardner TW, Pennathur S, et al. New insights into
the mechanisms of diabetic complications: role of lipids and lipid metabolism. Diabetologia.
2019;62:1539-49.

Rajalakshmi R, Rani CS, Venkatesan U, Unnikrishnan R, Anjana RM, Rani §J, et al.
Correlation between markers of renal function and sight-threatening diabetic retinopathy in type
2 diabetes: a longitudinal study in an Indian clinic population. BMJ Open Diabetes Research
and Care. 2020;8(1):e001325.

Nazir MA, AlGhamdi L, AlKadi M, AlBeajan N, AlRashoudi L, AlHussan M. The burden of
diabetes, its oral complications and their prevention and management. Open access Macedonian
journal of medical sciences. 2018;6(8):1545-53.

Chang Y, Lee JS, Lee KJ, Woo HG, Song TJ. Improved oral hygiene is associated with decreased
risk of new-onset diabetes: a nationwide population-based cohort study. Diabetologia.
2020;63:924-33.

Ahmad P, Akhtar U, Chaudhry A, Rahid U, Saif S, Asif JA. Repercussions of diabetes mellitus
on the oral cavity. European Journal of General Dentistry. 2019;8(3):55-62.

Domah F, Domah ], Shah N, Shah R. Diabetes mellitus: an update for the general dental
practitioner. Dental Update. 2018;45(8):750-59.

Canga M, Malagnino I, Qafmolla A, Xhajanka E, Malagnino VA. The impact of the diabetes on
oral health—An observational study. Wiad Lek. 2022 Jan 1;75(4):753-8.

Cho N.H., Shaw J.E., Karuranga S. et al. IDF Diabetes Atlas: Global estimates of diabetes
prevalence for 2017 and projections for 2045. Diabetes Res Clin Pract. 2018;138:271-281.
Mauri-Obradors E., Estrugo-Devesa A., Jané-Salas E. et al. Oral manifestations of Diabetes
Mellitus. A systematic review. Med Oral Patol Oral Cir Bucal. 2017;22(5):¢586-¢594.

Palacios T., Vitetta L., Coulson S. et al. The effect of a novel probiotic on metabolic biomarkers
in adults with prediabetes and recently diagnosed type 2 diabetes mellitus: study protocol for a
randomized controlled trial. Trials. 2017;18(1):7.

Dakovi¢ D., Mileusni¢ 1., Hajdukovi¢ Z. et al. Gingivitis and periodontitis in children and

adolescents suffering from type 1 diabetes mellitus. Vojnosanit Pregl. 2015;72(3):265.

1123
Tob Regul Sci.™2023;9(1): 1117-1124



18.

19.

20.

21.

22.

23.

24.

Marvi Raza et al.

A Study on the Oral Health Condition of Adult Diabetic Mellitus Patients: An Observational
Study in a Tertiary Care Hospital

Latti B.R., Kalburge J.V., Birajdar S.B., Latti R.G. Evaluation of relationship between dental
caries, diabetes mellitus and oral microbiota in diabetics. ] Oral Maxillofac Pathol.
2018;22(2):282

Wiener R.C., Shen C., Findley P.A. et al. The association between diabetes mellitus, sugar-
sweetened beverages, and tooth loss in adults: Evidence from 18 states. ] Am Dent Assoc.
2017;148(7):500-509.¢4.

Rohani B. Oral manifestations in patients with diabetes mellitus. World ] Diabetes.
2019;10(9):485-489.

Bissong M., Azodo C.C., Agbor M.A. et al. Oral health status of diabetes mellitus patients in
Southwest Cameroon. Odontostomatol Trop. 2015;38(150):49-57.

Newman ].D., Schwartzbard A.Z., Weintraub H.S. et al. Primary Prevention of
Cardiovascular Disease in Diabetes Mellitus. ] Am Coll Cardiol. 2017;70(7):883-893.

Jalayer Naderi N, Semyari H, Elahinia Z. The Impact of Smoking on Gingiva: a
Histopathological Study. Iran J Pathol. 2015 Summer;10(3):214-20.

Borgnakke WS. IDF Diabetes Atlas: Diabetes and oral health - A two-way relationship of clinical
importance. Diabetes Res Clin Pract. 2019;157:107839.

1124
Tob Regul Sci.™2023;9(1): 1117-1124



