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ABSTRACT

Aim: A preliminary investigation to assess the relationship 
in the severity of periodontal disease in diabetics when 
compared with non-diabetic subjects. Materials and 
Methods: A retrospective, comparative study using 
periodontal case notes of 40 subjects (20 Type 2 diabetics, 
20 non-diabetics) who were selected based on the 
inclusion and exclusion criteria. Severity of periodontal 
disease was assessed through number of periodontal 
pocket ≥5mm. The results were compared between 
subjects whose age, gender and plaque scores are matched 
with the test group. Data obtained was then analyzed by 
SPSS Version 12. Results: When comparisons were made 
between test (Type 2 diabetic) and control (non-diabetic) 
groups, there were no significant difference (p>0.05) in 
the severity of periodontal disease. However, there was 
a clinically mean difference between the two groups. 
Conclusions: This preliminary investigation indicated 
that the severity of chronic periodontitis, as indicated in 
periodontal pocketing, increased in diabetic patients when 
compared to non-diabetics clinically, although it was not 
statistically significant. The finding of this investigation 
was thus not conclusive as it was only a retrospective 
study using patients’ case notes. However, the results 
are now being further investigated with a proper clinical 
trial which examines periodontal parameters and diabetic 
status (HbA1c) of the subjects to determine the association 
between periodontal disease and diabetes mellitus.
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INTRODUCTION

Diabetes mellitus is one of the most common endocrine 
disorders which are characterized by hyperglycaemia that 
leads to complications such as retinopathy, nephropathy, 
macrovascular and microvascular disease, delayed 
wound healing (1) and periodontal disease (2). Diabetes 
mellitus can be classified into several subtypes, based 
upon pathophysiology of each of the disease. There are 

two main classes of diabetes-; insulin-dependent Type 
1 diabetes and non-dependent Type 2 diabetes. Type 1 
diabetes is characterized by deficiency of insulin due 
to destruction of the pancreatic β cells in the islet of 
Langerhans and usually progresses to the stage of absolute 
insulin deficiency (3). Type 2 diabetes is characterized by 
increase blood glucose in the context of insulin resistance 
and decreased insulin secretion (4). Gestational diabetes 
can be defined as glucose intolerance that affects pregnant 
women who have no history of diabetes (5).

Periodontal disease is a chronic infectious disease 
that causes chronic inflammation of supporting tissues 
of the tooth that leads to connective tissue attachment 
and alveolar bone loss. Periodontal disease involves host 
inflammatory response in the periodontium to bacterial 
antigens found in bacterial plaque (6). The early stage 
of periodontal disease is called gingivitis. Gingivitis 
is a reversible condition where it will not progress to 
attachment loss when bacterial plaque is removed (7). 
Signs of gingivitis are erythema, oedema and also bleeding 
on brushing and probing. Gingivitis may progress to 
periodontitis if left untreated (8).

Periodontitis is an inflammatory disease affecting 
the periodontium. It may lead to pocket formation 
between the tooth and gingiva that predicts breakdown of 
periodontal apparatus and alveolar bone. Clinical features 
of periodontitis include oedema, erythema with bleeding 
on gentle probing and it may be associated with halitosis 
and foul taste.

Diabetics have a greater prevalence and severity 
of periodontal disease compared with subjects without 
diabetes (9). According to Loe (1993), periodontal disease 
has been identified as the sixth complication of diabetes 
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mellitus. Many studies have showed that one of the risk 
factor of periodontal disease is diabetes mellitus and 
the level of glycemic control appears to be an important 
determinant in this relationship. One of the reasons 
suggested for the increased prevalence and severity of 
periodontal disease in diabetics is the impaired host 
defence systems towards microbial challenges (10). Some 
diabetes-induced metabolic alterations serve to reduce host 
resistance to periodontal breakdown that results in rapid 
progression of periodontitis. Hyperglycaemia causes the 
release of the electrons that react with oxygen, producing 
superoxide and increasing oxidative stress inside the cell 
(11). Expression of pro-inflammatory cytokines can be 
stimulated by the formation of the superoxide and other 
reactive oxygen species (ROS). This in turn, contributes to 
dysregulation of innate immunity which is characterized 
by an increased production of TNF-α and IL-1β by 
macrophages and the release of superoxide and nitric 
oxide (NO). Hyperglycaemia can lead to the activation 
of polyol pathway. The polyol pathway may enhance 
inflammation by increasing the formation of advanced 
glycated end product (AGEs), ROS and NO. AGEs inhibit 
collagen production in the connective tissue and enhanced 
matrix metalloproteinase activity that could lead to greater 
connective tissues breakdown and causes prolonged 
inflammation (12). AGEs interfere with osteoblast 
differentiation and reduce bone formation in mineralized 
tissues. 

In diabetic patients, the function of cells which 
include the neutrophils, monocytes, and macrophages 
are altered (13). Increased response of the involved 
cells can lead to significantly increased production of 
proinflammatory cytokines and mediators such as tumour 
necrosis factors α (TNF-α) in response to periodontal 
pathogens (13). This can results in increasing the host 
tissue destruction. 

Basically, patients with diabetes mellitus are immuno-
compromised. Thus, they tend to be more susceptible to 
infections like periodontal disease (10). Wound healing 
is also compromised due to primary reparative cell in 
periodontium and the fibroblast is not functioning well in 
hyperglycemic state. Collagen that is produced by these 
fibroblasts is susceptible to rapid degradation by matrix 
metalloproteinase enzymes. The production of these 
enzymes is increased in diabetics (14). Thus, increase of 
alveolar bone loss and attachment loss can occur due to 
delayed periodontal wound healing which is altered in 
subjects with sustained hyperglycaemia (13).

Periodontal diseases may influence diabetes by 
inducing an elevated systemic chronic inflammatory state. 
The highly vascular, inflamed and ulcerated periodontal 
pocket epithelium provides a ready portal of entry for 
periodontal pathogen from dental biofilm which mainly 
consist of gram negative and obligate anaerobic bacteria. 
In addition, pro inflammatory mediators such as IL-1β, 
TNF-α, IL-6, PGE2 and thromboxane B2 that produced 

locally at periodontal lesion could also enter the systemic 
circulation (15). Hence inflamed periodontal tissue serves 
as a potential endocrine –like source for chronic systemic 
inflammatory challenge. TNF-α has been reported to 
interfere with lipid metabolism and cause insulin resistant. 
IL-6 and IL-1 have also been reported to antagonize 
insulin action.

Recent studies demonstrate that some diabetic 
complications, especially hyperglycemia may be 
improved with effective treatment of periodontitis. In 
a study done by Grossi (1997), successful periodontal 
treatment and reduction of periodontal inflammation can 
lead to reduction in the levels of glycated haemoglobin 
(16).

The aim of this preliminary investigation was to 
access the severity of periodontal disease in diabetics 
when compared with non-diabetics by looking at the 
data of patients’ case notes who had sought periodontal 
treatment with undergraduates at the Faculty of Dentistry, 
University of Malaya. 

MATERIALS AND METHODS

Subject Selection
Patients’ case notes from undergraduates of Faculty of 
Dentistry, University of Malaya were retrieved. A total of 
40 subjects’ that were found to have fulfilled the inclusion 
and exclusion criteria were utilized in this study. As this 
was a retrospective study, no sampling method was applied 
and the subjects were categorized into test (20 diabetic 
subjects) and control groups (20 non-diabetic subjects).

Inclusion Criteria
A) Test Group
• Subjects with type 2 diabetes mellitus whose diagnosis 
had been established (WHO diagnostic criteria) and were 
on regular follow-ups for a minimum of 2 years. Most 
of them were under follow up in University of Malaya 
Medical Centre (UMMC).
• Subjects should have at least 12 teeth present.
• Subjects with their age ranged from 40-60 years.
• Subjects should have been diagnosed with periodontal 
diseases (moderate to advanced chronic periodontitis).
• All the subjects included should have their case notes 
duly checked and signed by the supervisors on duty during 
the session.

B) Control Group
• Medically healthy patients especially with no history of 
diabetes mellitus and age, gender and oral hygiene status 
matched with the test group.
• Subjects should have at least 12 teeth present.
• Subjects with their age ranging from 40-60 years.
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• All the subjects should have had their case notes duly 
checked and signed by the clinical supervisors on duty 
during the session.

Exclusion criteria:
• Subjects who were pregnant.
• Subjects who had received periodontal treatment else 
where within the past 3 months and during the duration 
from the patient were examined.
• Subjects who were smok ers.
• Subjects who were immune compromised; for example, 
subjects on steroid therapy or radiation therapy and other 
systemic modulating factors other than diabetes mellitus 
such as cardiovascular disease, respiratory problems, 
kidney disease, haematological disorder and other chronic 
diseases.
• Subjects who were on medication that can cause gingival 
enlargement such as calcium channel blockers and 
antidepressants.
• Subjects with incomplete case notes or with case notes 
that were not duly checked and signed by supervisors on 
duty.

Study parameters
Plaque score and periodontal pocket ≥ 5mm were the 
periodontal parameters that were recorded from the case 
notes of the patients who came within the inclusion criteria. 
The methodology used by the undergraduates to obtain 
these periodontal parameters were done by measuring 
at 6 sites per tooth (mesiobuccal, buccal, distobuccal, 
distolingual, lingual, and mesiolingual) for plaque and 
periodontal pocketing. Charting of all teeth present was 
included except the third molars.

Plaque score using Visible Plaque Index (17) in the 
case notes of patients was tabulated as percentage. We 
matched the subjects according to their oral hygiene status 
using this plaque score percentages.

We then assessed the severity of periodontal disease 
by calculating the percentage of numbers of periodontal 
pocket ≥ 5mm per number of tooth surfaces that were 
found in the subjects using the probing pocket depth data 
available in the patients’ periodontal charting. To achieve 
the objectives of this study, this periodontal parameter of 
the test and control subjects were compared.

Statistical Analysis
Data entry and analysis was done using Statistical Program 
for Social Science (SPSS) Version 12.0. To evaluate the 
severity and progression of periodontal disease in test and 
control group Mann-Whitney Test was employed.

RESULTS

By comparing line graph for control and test group in the 
case notes, it was apparent that test subjects have higher 
percentage of number of pocket depths ≥5mm per tooth 
surfaces that present in the oral cavity which indicates 
severity of periodontal disease. 

As both test and control subjects displayed skewed 
distribution for percentage of severity of periodontal 
disease, this parameter was analyzed by using Mann-
Whitney Test. The non-parametric test exploited the 
mean values for both groups of subjects and obtained a 
statistically insignificant p-value of 0.099. A difference of 
6.1 was observed from the means values between test and 
control subjects after the data was evaluated using Mann-

Figure 1. Percentage of Severity of Periodontal Disease (Periodontal pocket depth > 5mm) among Control and Test Subjects
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Whitney Test. This showed that there was clinically mean 
difference between diabetics and non-diabetics. However, 
it did not suggest any statistical significance because 
p-value was more than 0.05.

DISCUSSION

Several studies have been carried out on the association 
between diabetes mellitus and periodontal disease and most 
of this research was carried out in western countries. Thus 
we have now embarked on a study to assess the association 
between these two diseases in the Malaysian population 
starting with this preliminary investigation.

From the case notes of patients attending the Faculty 
of Dentistry for periodontal treatment by undergraduates, 
statistically there was no significance difference in severity 
of periodontal disease between the type 2 diabetic and 
non-diabetic patients as the p-value is >0.05. However, the 
mean difference of 6.1 (severity of periodontal pocketing) 
between control and test groups showed that clinically, the 
severity of periodontal disease in diabetic patient is more 
compared to non-diabetic patients. 

Based on the findings of this study, proper 
conclusions could not be achieved as the study was based 
only on the findings reported in the case notes of the 
patients and the actual diabetic status of the subjects could 
not be evaluated. 

Limitations of the study
Background of the diabetic status was not recorded in 
detail in the case notes that were selected, such as the 
reading of blood glucose level on the day of examination 
and HbA1c. Moreover, the diabetic status may not have 
been diagnosed in some subjects and these subjects placed 
into the control group. However, we tried to include only 
case notes of subjects whose medical history was clearly 
stated. 

Subjects could not be matched in terms of ethnicity 
and socio-economic status. Matching pairs would not 
have been sufficient for us to carry out this study if these 
criteria were applied. 

Standardization of the data obtained could not be 
achieved in this retrospective study as it was performed 
by several dental students during their clinical sessions. 
However, all the data obtained had been approved by 
experienced supervisors.

CONCLUSION

This study was a preliminary investigation and presently 
a study is being conducted in the Faculty of Dentistry, 
University of Malaya where we are working with our 
medical colleagues to evaluate the association between 

periodontal disease and diabetes mellitus in Malaysian 
patients before and after non-surgical periodontal 
treatment. 

The periodontal parameters and HbA1c of the 
patients are measured before and after periodontal 
treatment and we hope to reach more conclusive results 
from this study.
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