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INTRODUCTION 

Diabetes mellitus (DM) is a chronic, noncommunicable 

disease and also one of the major global public health 

issues. It is defined as a clinical syndrome characterized 

by hyperglycemia due to absolute or relative deficiency 

of insulin. An elevation of blood glucose level 

(hyperglycemia) is the primary feature of DM and results 

from a defect in insulin secretion by pancreatic β cells, a 

decrease in insulin sensitivity, or a combination of 

both.
[1] 

The most common form of DM is DM type 2 

(DM2), which accounts for 85% of all diabetes 

patients.
[2]

  

 

DM currently is the twelfth leading cause of death in the 

world. The prevalence of DM has risen dramatically in 

recent years, resulting in a rapid increase in diabetic 

patients. Asia, in particular, has the highest prevalence of 

diabetes in the world. Countries exhibiting the fastest 

rate in diabetic population growth include India and 

China, among many other developing countries.
[3] 

 

Hyperglycemia triggers a wide variety of long-term 

complications in diabetics such as large vessel diseases, 

cardiomyopathy, and kidney and eye impairments.
[4]

 

Periodontal disease is the most prevalent oral 

complication in patients with DM2. The risk of 

developing periodontitis may be greater in patients with 

diabetes who have poor glycemic control than that in 

patients with well-controlled diabetes. In the Third 

National Health and Nutrition Examination Survey, 

which included thousands of Americans, adults with 

poorly controlled diabetes had an almost three-fold 

increased risk of having periodontitis compared with that 

in adult subjects without diabetes, while subjects with 

diabetes and good glycemic control had no significant 

increase in risk.
[5]

  

 

When oral hygiene is compromised, oral bacteria may 

form a plaque biofilm, which is resistant to chemicals 

and immune cells.
[6,7]

 Without mechanical debridement, 

the plaque biofilm matures and causes gingivitis in a few 

days. Gingivitis represents chronic but reversible 

inflammation and can be usually treated by proper 

plaque control. Gingivitis typically extends to 

irreversible periodontitis for months or years.
[6,7]

 This 

accumulation of plaque acts as a local irritant in the oral 

cavity. 

 

The evidence of a direct relationship between periodontal 

disease and diabetes, gathered from thorough reviews, is 

strong.
[8]

 It appears that diabetics have an increased 

susceptibility to periodontitis that is related to diabetes 

control,
[9]

 and duration of disease.
[10]

 The objective of the 

present study is to determine the correlation between 

glycemic control and periodontitis among 35-45 years 

aged patients with DM2. 

 

MATERIAL AND METHODS 

Source of Data 

100 Subjects attending the in the dental clinic 

ahmedabad, Gujarat, India for their routine checkup, and 

investigation were screened for DM2 and Periodontitis. 

Patients who fulfilled the eligibility criteria and signed 

the informed consent were recruited in the study. 

SJIF Impact Factor 4.918 Research Article ejbps, 2019, Volume 6, Issue 7, 191-194. 

European Journal of Biomedical 
AND Pharmaceutical sciences 

 

http://www.ejbps.com 

 
 

ISSN 2349-8870 

Volume: 6 

Issue: 7 

191-194 

Year: 2019 

*Corresponding Author: Dr. Kathan Bhagirath Nayak 

BDS, MDS (PHD) (Periodontology & Oral Implantology) Consultant Periodontist & Implantologist, Ahmedabad, Gujarat, India. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ABSTRACT 

Aim: The aim is to study the effect of glycemic level in Type 2 diabetes and cardiovascular risk factors on 

periodontal health. Materials and Method: Type 2 diabetic and non diabetic patients in the age group of 30-50 

years (n = 100) were recruited for the study. Periodontal examination included as follows: Probing depth, clinical 

attachment level (CAL), gingival recession, and bleeding on probing. Periodontitis was diagnosed based on the 

CAL levels and diabetes was diagnosed based on glycated hemoglobin (HbA1c) levels. Conclusion: HbA1c and 

lipid levels were statistically significant with the severity of periodontitis Smoking and obesity were also found to 

be significantly associated with the presence of periodontitis). The study concluded that uncontrolled HbA1c 

levels and elevated cardiovascular risk factors significantly increase the severity of periodontitis in Type 2 

diabetes mellitus. 
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Inclusion and Exclusion Criteria 

Inclusion criteria  

Blood sugar controlled only with oral hypoglycemic 

agents and no systemic antibiotic administration or 

periodontal treatment within the last 6 months.  

 

Exclusion Criteria 

Patients with known systemic diseases other than DM2, 

tobacco, and alcohol users and patients who were 

suffering from an oral disease that need emergency 

treatment such as endo-perio lesion, periodontal abscess. 

 

Study Design 
Glycemic status was assessed by the glycelated 

hemoglobin (HbA1c) and fasting blood sugar level. 

Participating subjects were interviewed for the 

demographic data, medical history, duration, and the 

frequency of a drug and were cross-verified with the 

hospital records. 

 

The oral examination was conducted in dental clinical 

wing of the diabetic center. Periodontal pocket depth was 

assessed by measuring PPD with the UNC-15 probe at 

six points for each tooth, and the arithmetic mean value 

of all the teeth was considered. Gingival status was 

assessed by GI, Loe and Silnes
12

 Dental plaque was 

assessed by PI.13,14. 

 

In the present study, unpaired t-test was applied to find 

the statistical difference in PPD, GI, and PI with 

glycemic level (HbA1c).Statistical significant was set at 

P = 0.05. 

 

RESULTS AND DISSCUSION 

The finding that DM2 subjects have an increased 

prevalence and severity of periodontitis in our study is in 

accordance with other studies.  

 

An abundance of recent evidence has consolidated a 

bidirectional correlation between diabetes and 

periodontitis. While diabetes is an independent risk 

factor for periodontitis, periodontitis as a chronic 

inflammation has a negative impact on the metabolic 

control of diabetes.  DM and periodontitis are common 

multigenetic and multifactorial chronic diseases with a 

higher incidence at increased age. Both of the 

morbidities negatively affect periodontal health and 

systemic health, thus affecting the quality of life.
[16-18]

  

 

As the value of HbA1c increases there is increase in the 

mean PPD value. This is because hyperglycemia impairs 

overall cell function, as insulin is required for glucose to 

enter cells to provide a source of energy. Furthermore, 

hyperglycemia alters collagen metabolism, which 

predisposes to impaired wound healing. In general, 

hyperglycemia results in the formation of proteins known 

as advanced glycation end products (AGEs). AGEs may 

be associated with a state of enhanced oxidative stress, 

thereby accelerating tissue injury. Finally, hyperglycemia 

and the imbalance in lipid metabolism impair neutrophil 

and monocytes functioning.
[19]

 Significant association 

between DM2 and periodontal disease was found by 

using the deep periodontal pockets as the clinical 

parameter for periodontal disease severity.
16

 All of these 

factors may contribute to DM2 predisposing to the 

pocket formation. 

 

The PI values were minimum in patients having healthy 

periodontium but increased gradually with the progress 

of the periodontal disease except for localized 

periodontitis. Plaque acts as a local irritant in the oral 

cavity. 

 

Regarding the influence of diabetes on periodontium, 

there are two schools of thoughts. One school of thought 

has reported increased severity of periodontal disease in 

diabetics not related to increased local irritants. 

According to them angiopathy, abnormal collagen 

metabolism, abnormal polymorphonuclear cell function, 

and altered sulcular microbial flora are found in close 

association with the severity of periodontitis in diabetic 

patients. These factors reduce the defensive capacity of 

tissues and may disturb the tissue response to local 

irritants.  Another school of thought recognizes no 

relationship between diabetes and periodontal disease 

and maintains that when two conditions exist together, it 

is a coincidence rather than a specific cause and effect 

relationship. According to them, the distribution and 

severity of local irritants affect the severity of 

periodontal disease in diabetics. In the present study, 

effect of blood glucose level is directly related to the 

plaque which is similar to the results shown by 

Southerland et al. Previous pathological study showed 

diabetic patients had a larger content of lipid-rich plaque 

compared with nondiabetic patients. The result of the 

study (Ricardo Faria-Almeida, Ana Navarro, and 

Antonio Bascones, 2006) showed a statistically 

significant relationship between PI and HbA1C (P = 

0.0001) which was similar to our study.
[20-22] 

 

Although, the sex interaction in the present study did not 

reach statistical significance, the observation that 

periodontal disease was apparently more strongly 

associated with incident type 2 diabetes among women 

may be worthy of note, given recent findings that 

inflammation was a stronger predictor of type 2 diabetes 

in women than in men.
[23]

 Rajhans NS  found that 

periodontal disease increases in prevalence and severity 

with the age of the patient which was similar to the result 

of our study.
[15] 

 

Cerda et al.
[24]

 had concluded that the duration of 

diabetes was a significant factor for the severity of 

periodontal disease. Emrich et al. stated that the diabetic 

status was significantly and strongly related to both 

prevalence and severity of periodontal disease. The 

severity of periodontal disease was more prevalent in 

diabetics who had the disease for >5 years. The finding 

of our study is consistent with the above studies but 

contradictory with Faulconbridge et al.
[25] 
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From the present study, it can be speculated that poorer 

the control and longer the duration of diabetes, the 

greater will be the prevalence and severity of periodontal 

disease. 

 

A limitation of this study is that we did not use a 

population-based sampling scheme to select DM2 

patients. However, patients with DM2 regularly visit 

hospitals to make use of the laboratory facilities. Thus, 

selection of DM2 patients from the diabetic center does 

not mean that only a subset of patients with more severe 

DM2 patients was selected. The present study concludes 

that diabetes plays a role in the initiation and progression 

of periodontal disease along with multiple factors. 

Particularly poor metabolic control, as well as extended 

duration of diabetes, is a risk factor for periodontitis 

when extensive local irritants are present on teeth. The 

dentist can play an important role in diabetic patients 

overall health care through recognition and treatment of 

their periodontal needs understanding it as the "Sixth 

Complication of DM." The better you control your blood 

sugar level, the less likely you are to develop dental 

problems and vice versa. 

 

CONCULSION 

Risk of worsening of periodontal disease is associated 

with HbA1c in T2DM. Results support the clinical 

relevance of identifying patients with poor glycemic 

control and periodontitis and harness the individualized 

integrative approaches for the management of metabolic 

conditions and periodontitis by endocrinologists and 

periodontists. At the level of clinical practice, this 

concept would possibly reinforce the need for 

development and implementation of guidelines to screen 

prediabetes and diabetes in dental and medical primary 

care settings. 
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