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Abstract 

Aim : To correlate the percentage of gingival bleeding sites and blood glucose levels in diabetic and non-diabetic patients. 
Materials and methods: a total of hundred patients participated in this case-control study. They were grouped in to two 
groups. Group 1 consisted of 50 type II diabetic patients and group II consisted of 50 non-diabetic patients. Post prandial 
blood glucose levels oral-hygiene index and percentage of sites with bleeding on probing were recorded. The results 
obtained were analysed statistically using students‘t’ test. Results: Bleeding tendencies were more in diabetic patients 
compared to non-diabetic patients.It was found to be highly statistically significant (P<0.01). Conclusion: The study 
suggested the association of gingival bleeding to the blood glucose level. Blood glucose level reflects their metabolic 
rates. 
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Introduction 

Oral cavity is the portal of entry for many 
microorganisms and hence it can be called as the index 
of the body. The oral –systemic relationship has been 
extensively studied by various researchers and 
periodontal medicine is emerging as a new field in the 
field of dentistry. The relationship between diabetes, a 
hypoglycemic state and periodontitis, a disease 
affecting the supporting structures of the teeth has been 
studied as early as 1960[1]. Recent studies have proved 
the fact that diabetes and periodontitis confound the 
systemic effects of one another. Chronic inflammation 
seems to be the common bridging factor between 
periodontitis and diabetes [2]. Gingival bleeding is a 
very strong active sign of gingival inflammation.Dental 
plaque remains the primary etiological factor for 
chronic gingivitis; however, anything that encourages 
plaque accumulation/retention will invariably aggravate 
existing gingivitis[3].The reason for increased bleeding 
in poorly controlled diabetics could be either 
inflammation or vascular changes in the gingiva [4].A  
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hyper inflammatory gingival response may be the 
reason for increased gingival inflammation despite 
similar qualitative and quantitative bacterial plaque 
characteristics in diabetic patients [5]. In a study by 
Kaisa M et al [6], they suggested that an increase in 
gingival bleeding in association with hyperglycemia 
was associated biological alterations. These alterations 
lower host resistance toward plaque. Considering the 
above facts, the study was conducted to correlate the 
percentage of gingival bleeding sites and blood glucose 
levels in diabetic and non-diabetic patients. The 
objective of the study is to diagnose periodontal disease 
with a systemic predisposition at an early stage and to 
stabilize diabetes mellitus before it predisposes to 
advanced periodontitis. 

Materials and Methods 

The study was conducted in the department of 
periodontics, Vinayaka Missions Sankrachariyar Dental 
college, Salem, Tamilnadu, India. A total of 100 
patients were selected from the outpatient ward of the 
department of periodontics. The study was explained to 
the patients and an informed consent was obtained from 
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them. Patients of both sexes with an age group of 30 to 
75 years participated in this study. The study period was 
3months. They were divided into two groups. Group 1 
consisted of 50 type II diabetic patients and group II 
consisted of 50 non diabetic patients. Both groups were 
having a minimum of 20 teeth in their oral cavity. They 
were of similar socio-economic status and were 
following similar oral hygiene habits. Frequency of 
brushing and methods of brushing were recorded. 
Patients using oral-hygiene aids other than toothbrush 
from childhood were excluded from the study. Oral 
hygiene index was recorded [7,8]. Patients were 
selected randomly, independent of their gender. 
Pregnant and lactating women, children, smokers, 
patients with systemic diseases other than diabetes, 
acute oral lesions and patients undertaking medication 
were excluded. Benedicts test was carried out to 
distinguish diabetic and non-diabetic patients. Post 
prandial blood glucose test (one hour after food) was 

done by O-Toludine method [9]. Aianomo and Bay [10] 
gingival bleeding index was used to calculate the 
percentage of sites positive of gingival bleeding. Gentle 
probing of gingival crevice around every tooth was 
carried out and appearance of bleeding within 10 
seconds was recorded. The results thus obtained were 
recorded and analyzed statistically using students‘t’ 
test. 

Results 

In this study the gingival bleeding scores were 
compared between diabetics and non-diabetics. It was 
observed that bleeding tendencies of non-diabetics were 
with a maximum score of 60% where as in type II OR 
non-insulin dependent diabetes mellitus it was 100%. 
The results were analyzed by students’ t’ test and it was 
found to be highly significant (P<0.01) as shown in 
table:1 

 
 

Table1: Gingival bleeding in diabetic and Non diabetic  

Groups Mean±SD Mean difference Students t test P value 
Diabetics 59.3125±30.574 33.2105 4.100 <0.01 

Non-diabetics 26.1020±15.6740 

 
 
Fig1: bar graph showing oral-hygiene status of group 1 and group 2 patients 
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Fig 2: Line chart showing percentage 

Discussion 

Diabetes mellitus (DM) is a clinical syndrome 
characterized by hyperglycemia due to absolute or 
relative deficiency of insulin. It is broadly classified 
into two categories-Type I or insulin dependent diabetes 
and type II or non-insulin dependen
Deficiency of insulin leads to reduced rate of absorption 
of blood glucose from the peripheral tissues and an 
increased rate of mobilization of glucose from the liver 
into the peripheral circulation [11]. Gingival bleeding is 
a sign of gingival inflammation which is due to thinning 
out or micro ulceration of epithelial lining. It is one of 
the signs of active tissue destruction. Gingival bleedi
is observed to increase with an increase in 
glucose level. The blood glucose level in turn reflects 
the carbohydrate metabolic activity and thereby the 
severity of diabetes [12]. Metabolic alterations in the 
tissues may lower the resistance of diabetes to infection 
and thus influence the initiation, devel
progression of periodontal disease. Impaired neutrophil 
function has been found in diabetic patients and may be 
another factor responsible for the decreased response to 
inflammation. The increased gingival bleeding indicates 
the presence of inflammation. Although
bleeding is considered as an indication for 
[13], it is also possible that vascular changes in DM 
may result in gingival bleeding. 
 
In a study by Tchobroutsky [14], the degree of gingival 
bleeding was more in diabetics than non
was similar to our study results. Similar
were made by Bernicketal [15].Various researches have 
proposed different reasons for gingival bleeding in 
diabetic patients. According to Spiersterin
Listgarden [17], thickening of basement membrane due 
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tissues may lower the resistance of diabetes to infection 
and thus influence the initiation, development and 
progression of periodontal disease. Impaired neutrophil 
function has been found in diabetic patients and may be 
another factor responsible for the decreased response to 
inflammation. The increased gingival bleeding indicates 
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to glycosylation of membrane protein will cause 
thickening of blood capillaries
the diffusion of oxygen to gingiva
his study observed excess production of growth factors 
and cytokine which play an important role in both 
micro and macro-vascular alterations. 
that free oxygen radicals would cause tissue destruction 
directly and exaggerate the inflamm
destruction. Increase glucose level in gingival 
crevicular fluid(Reutervinget al)
altered plaque microflora cau
gingival bleeding(Zambon et al)
neutrophil (Ramamurthy et al)
decreased chemotactic and phagocytic activity(Bagdade 
et al[22]) were seen in diabetic patients. This might 
increase gingival inflammation.
showed a failure of defense cell activity in diabetic 
patients. 
 
Hyperglycemia either directly or through advanced 
glycosylation end products formation causes various 
structural and functional modifications of cells and 
tissue hemostasis leading to reduction in host resistance 
which is reflected in gingiva as increased bleeding even
with mild provocation [24]. Hence the diabetics bleed 
more than the non-diabetics. 

Conclusion 

From the results of the pres
concluded that patients who are more prone to systemic 
diseases like diabetes should always undergo 
periodontal screening to prevent advanced periodontal 
destruction at an early stage. Like general health 
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to glycosylation of membrane protein will cause 
thickening of blood capillaries leading to impairment in 
the diffusion of oxygen to gingiva. Witzum et al[18], in 
his study observed excess production of growth factors 
and cytokine which play an important role in both 

vascular alterations. He also proposed 
that free oxygen radicals would cause tissue destruction 
directly and exaggerate the inflammation related tissue 

ncrease glucose level in gingival 
et al)[19] may result in 

altered plaque microflora causing an increase in 
gingival bleeding(Zambon et al)[20].defective 
neutrophil (Ramamurthy et al)[21] function with 

and phagocytic activity(Bagdade 
) were seen in diabetic patients. This might 

increase gingival inflammation.Schmmidt et al [23] 
showed a failure of defense cell activity in diabetic 

either directly or through advanced 
glycosylation end products formation causes various 
structural and functional modifications of cells and 
tissue hemostasis leading to reduction in host resistance 
which is reflected in gingiva as increased bleeding even 

. Hence the diabetics bleed 
 

the results of the present study, it can be 
concluded that patients who are more prone to systemic 
diseases like diabetes should always undergo 

screening to prevent advanced periodontal 
destruction at an early stage. Like general health 
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instructions, oral hygiene instructions should be a 
routine protocol during general medical examination. 
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