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ABSTRACT

In the present study 100 type 2 diabetes mellitus patients were selected who were on regular treatment with oral 
hypoglycemic agents. The study population comprised of 100 patients out of which 67 were females and 33 were 
males. The patients selected were between 35 years to 60 years and the duration of diabetes ranged between 5 to 10 
years. BMI was assessed and among the overweight and obese 74.4% are overweight and had very poor oral hygiene. 
70% of patients above 40 years have poor oral hygiene. 77.27% of patients with a duration of diabetes of more than 5 
years have poor oral hygiene. Poor oral hygiene can be taken as a factor for high glycated hemoglobin i.e., high blood 
sugar levels indicating poor glycemic control.
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INTRODUCTION 

Glycated haemoglobin (Hb) provides an accurate 
and objective measure of glycemic control over a 
period of 2 months. It is used to assess glycaemic 
control but is not sufficiently sensitive to make 
a diagnosis of diabetes [1,2]. The non-enzymatic 
covalent attachment of glucose to Hb (glycation) 
increases the amount in the HbAlc fraction 
relative to non-glycated adult Hb (HbA0). The 
rate of formation of HbAlc is directly proportional 
to the blood glucose concentration; a rise of 1% 
in HbAlc corresponds to an increase of 2 mmol/1 
in blood glucose. HbAl c concentration reflects 
blood glucose over the erythrocyte lifespan (120 
days) but is affected more by recent events [3].

HbAlc estimates may be erroneously diminished 
in anaerma and pregnancy and may be difficult 
to interpret uraemia and haemoglobinopathy 
[4]. In clinical practice, HbAlc is measured 
once or twice yearly to assess glycemic control 

and provides an index of risk for developing 
diabetic complications. Anemia is the most 
common blood disorder and a quite common 
finding in patients with diabetes or in patients 
having poor control of HBAlc [5,6]. Coagulation 
disorders, hematological changes may occur 
as a consequence of disease affecting any 
system, and measurement of hematological 
parameters is an important part of routine 
clinical assessment. Anemia refers to a state in 
which the level of hemoglobin (Hb) in the blood 
is below the normal range appropriate for age 
and sex. Other factors, including pregnancy 
and altitude, also affect Hb levels. The clinical 
features of anemia reflect diminished oxygen 
supply to the tissues. The symptoms of anemia 
will be more severe if the onset is rapid or if 
there is coexisting cardiorespiratory disease. 
According to the previous studies, about 25% of 
people with diabetes have some level of anemia, 
potentially contributing to pathogenesis of 
diabetic complication [7,8].

In anemia, there are fewer red blood cells than 
normal, resulting in less oxygen being carried 
to the bodies cell. People with anemia present 
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with tiredness and weakness and may have 
difficulty doing other regular activities. Other 
symptoms include paleness, poor appetite, 
dizziness, light headedness, tachycardia, 
pedal edema, low murmurs, tachypnea, and 
shortness of breath. These symptoms can also 
be associated with diabetes. Therefore, at times 
they are not recognized as anemia. Anemia may 
occur with poor control of glycated hemoglobin 
because the hormone that regulates the RBC 
production, erythropoietin (EPO) is produced 
in kidneys. Kidney damage at several level is a 
complication of diabetes and poor control of 
glycated hemoglobin. Changes in the kidney start 
as diabetic nephropathy and leads to chronic 
kidney disease. Early detection and treatment is 
essential to prevent or delay disease progression 
[9-10].

HbAlc is decreased (falsely low) with conditions 
that shorten red blood cell lifespan such as acute or 
chronic blood loss, hemolysis, sickle cell anemia, 
thalassemia’s and hereditary spherocytosis. 
However, HbAlc is increased with conditions 
that increase red blood cell lifespan such as iron 
deficiency anemia, vitamin B12 deficiency, folate 
deficiency anemia or splenectomy. Prevention of 
anemia in people with poor control of HBA1C IS 
A MUST and patient should be recognized and 
treated, their blood sugar levels must be kept 
under control. Cholesterol and triglycerides 
should be in normal limits and treatment must 
be given if needed. Iron supplementation should 
be started, patients should be encouraged to take 
food rich in iron, folic acid and vitamin B [11-15]. 
If erythropoietin is reduced then anemia can be 
treated with EPO, usually injected under the 
skin two to three times a week the US Food and 
Drug recommends that patient treated with EPO 
therapy achieve a haematocrit between 30 to 
36%. The relationship between diabetes and oral 
hygiene (peridonitis) may be the strongest of all 
connections between the mouth and the body. 
Inflammation that starts in the mouth weakens 
the body ability to control blood sugars leading 
to high glycated hemoglobin [16]. The trouble is 
more because of decreased insulin secretion in 
diabetic patients.

Periodontal disease is a chronic common 
oral inflammatory disease characterized by 
destruction of soft tissue and bone. There is 
increased prevalence of gum disease among 

those with diabetes.[14] Therefore severe gum 
diseases can be added to the list of complications 
associated with diabetes such as ischemic heart 
disease, cardiovascular accidents, diabetic 
nephropathy, diabetic neuropathy, etc., Not 
only people with uncontrolled HBAlc are 
more susceptible to serious gum disease but 
serious gum disease may have the potential to 
affect blood glucose control and contribute 
to the progression of high HBAlc. People 
with diabetes have higher risk of calculus 
formation, gingivitis, and also periodontitis. 
[16,17]. This is because these individuals are 
more susceptible to bacterial infection and 
have decreased and have decreased ability 
to fight bacteria that invade the gum. Like all 
infections, serious gum disease may be factor 
in causing blood sugar to rise and may make 
diabetes harder to control.

MATERIALS AND METHODS

Study design

The design of the present study is cross 
sectional. This study is aimed to observe the 
oral hygiene in Type2 Diabetes Mellitus in 
connection with HbAlC and comparison with 
the blood samples taken from gingival, venous 
and capillary sites.
Study area

Diabetic outpatients attending the Department 
of General Medicine, Sree Balaji Medical College 
and Hospital (Tertiary Care), Chromepet, 
Chennai, India.
Study period

July 2011 to August 2012.
Study population

This study was conducted in the Department of 
Medicine and Department of Diabetology, Sree 
Balaji Medical College, Chennai, Tamil Nadu. The 
Type 2 Diabetes patients were included based 
on the selection criteria. Out of 100 patients 
selected, there were 33 males and 67 females 
whose age was ranging from 35 years and above.
Inclusion criteria

Individuals were classified as having diabetes 
if any of the following criteria, adapted from 
1997 American Diabetes Fasting glucose level 
of at least 7.0 mmol/1 (126 mg/dl) Non fasting 
glucose level of at least 11.1 mmol/1 (200 mg/
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Figure 1: Age distribution.

Figure 2: Illustrates duration diabetes among 100 patients.

dl) Current use of anti-diabetes medication. 
Type 2 diabetic patients of duration more than 
5 years. On oral hypoglycemic agents. Diabetic 
nephropathy ruled out. Normal renal function. 
Age more than 35 years.
Exclusion criteria

99 Patients on insulin.

99 Type 2 DM less than 5 years.

99 Age less than 35.

99 People with good oral hygiene.

99 Patients with known renal diseases.

METHODOLOGY

A cross sectional study of 100 type 2 diabetic 
patients was done. A structural questionnaire 

was prepared and their height, weight was 
recorded and tested for blood sugar levels at 
various sites like gingival, venous and capillary. 
The patients HBAlc was recorded at the same 
time. Fasting and postprandial reading were 
taken for four consecutive weeks for all sites 
mentioned. While testing the gingival blood sugar 
levels, the oral hygiene of the individual was also 
assessed. Gingivitis, missing tooth, and calculus 
in individual were noted and recorded. All these 
tests were done with the help of glucometer and 
the venous sample and HBAlc was tested in the 
laboratory.

RESULTS

Results are explained in the form tables (Table 1 
and Table 2) and figures (Figure 1 to Figure 4).

Category N %
Fair 30 30%
Poor 43 43%

Very poor 27 27%

Table 1: Oral hygiene.

Variable Oral Hygiene N p-Value

HBAlc

Very Poor 27

0.381
Poor 43
Fair 30

Total 100

Table 2: Correlation between HbAlc and oral hygiene.
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Figure 3: Shows the number of individuals and their diabetic controls.

Figure 4: Correlation between HbAlc and BMI.

DISCUSSION

In the present study 100 type 2 diabetes mellitus 
patients were selected who were on regular 
treatment with oral hypoglycemic agents. The 
study population comprised of 100 patients out 
of which 67 were females and 33 were males. 
The patients selected were between 35 years 
to 60 years and the duration of diabetes ranged 
between 5 to 10 years. BMI was assessed and 
among the overweight and obese 74.4% are 
overweight and had extremely poor oral hygiene. 
70% of patients above 40 years have poor oral 
hygiene [18]. 77.27% of patients with a duration 
of diabetes of more than 5 years have poor oral 
hygiene. 34.3% were overweight and were under 
fair control of HBAlc. 26.7% were overweight 
and were under poor control of HBAlc. 40% were 
overweight and under extremely poor control of 
HBAlc. The present study shows that overweight 
individual has a bad control of blood sugar 
levels as well as have poor oral hygiene [19]. It 
also shows that oral hygiene worsens with the 
duration of diabetes mellitus. According to the 
study it has also been clear that mild to moderate 
degree of anaemia exist among people who have 

poor control of HBAlc. 70% of patients with bad 
control of HBAlc had mild anaemia. And 25% of 
patients with bad control of HBAlc had moderate 
anaemia. Therefore, it is proved that Hb values 
were significantly higher when compared to 
persons with poor control of HbAlc. Therefore, 
poor control of diabetes was associated with 
anemia and HbA1c was increased with patients 
with anemia [20-23].

Moreover, it has also been noted in the study that 
majority of type 2 dm patients the mean capillary 
blood sugar is the highest in comparison to the 
mean values of venous and gingival blood sugar 
levels both at fasting and at postprandial testing. 
hence one can conclude with the above study 
that the capillary blood sugar measurement is a 
reliable method for emergency treatment as well 
as for the treatment of diabetes mellitus [24,25].

Thus, the present study has not only proved the 
correlation of anaemia with increased glycated 
haemoglobin but also proved that overweight 
and obese individual are at an increased risk 
of poor oral hygiene and their relationship 
with increased glycated hemoglobin [26]. 
Further study must be done in same patients 
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to know whether anemia directly contributes 
to the acceleration of complications in diabetic 
nephropathy or to the progression of diabetic 
renal disease. Further study also needs to be done 
to see whether good oral hygiene is associated 
with better control of diabetes [27]. Further 
studies need to be done to find whether anemia 
is associated with poor control of diabetes.

CONCLUSION

Poor oral hygiene can be taken as a factor for 
high glycated hemoglobin i.e., high blood sugar 
levels indicating poor glycemic control. Patients 
with decreased hemoglobin (mild to moderate 
anaemia) have high glycated hemoglobin. 
Therefore, anemia is a common accompaniment 
to diabetes. Samples taken from three different 
sites viz. venous blood, finger prick (capilliary) 
and gingiva showed mean glucose concentration 
in the following order. Call taken at the same point 
of time. Therefore, at the same point of time, the 
glucose concentration varies at different sites 
with highest being capillary blood glucose.
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