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Periodontal Status of Patients with  

Non -Insulin Dependent Diabetes Mellitus

Research Article

ABSTRACT
Introduction:  Association of Diabetes Mellitus and periodontal disease has been well established over the last few decades. It is a well 

established risk factor in the pathogenesis of periodontal disease. 

Objective: This study was conducted to assess the prevalence of periodontal disease in non-insulin dependent diabetes mellitus.   

Methods: Individuals with non-insulin dependent diabetes mellitus for the duration of at least five years were selected. Plaque Index (PII), 

Gingival Index (GI), Loss of attachment (LA) and Probing Depth (PD) were recorded  using William’s Periodontal probe.

Results: Patients with Non-Insulin Dependent Diabetes Mellitus demonstrated higher loss of attachment.

Conclusion: The results showed statistically significant association between non-insulin dependent diabetes mellitus and periodontal 

disease thus supporting it as a risk factor for periodontitis. 
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INTRODUCTION

Periodontal Disease is an entity of chronic infection, 

which involves the supporting structures of teeth. There 

is extensive evidence that this infection is associated with 

various local and systemic factors. Studies have shown that 

individuals with diabetes have more gingival inflammation 

than individuals without.1 Epidemiologic research have 

shown that diabetes mellitus increases the risk and severity 

of periodontal diseases.2-4 Many previous studies have 

shown that individuals with controlled diabetes exhibit less 

severe periodontitis than the ones whose disease are not 

in control.7-12 There exists a strong association with poorly 

controlled diabetes mellitus thus making periodontal disease 

the “sixth complication of diabetes.”13 American Diabetes 

Association has officially recognised that periodontal disease 
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is commonly observed in diabetes patients. This study was 

conducted to assess the prevalence and status of periodontal 

disease in noninsulin dependent diabetes mellitus. 

METHODS

For the purpose of this study 86 individuals with diabetes 

were conveniently selected from the diabetes clinic that runs 

at Shree Birendra Hospital, Chhauni, Kathmandu, Nepal. 

Consent was taken from all patients to use the data without 

exposing their individual identification. All the subjects 

selected were Non-Insulin Dependent Diabetes Mellitus for the 

duration of at least five years. The diabetes clinic runs twice 

a week at the hospital and 20 to 25 cases were selected for 

examination for this study. In this way this cross-sectional 

study was completed with the duration of the study of three 

weeks period. Few variables were considered when selecting 

the study subjects. Both the sexes and various age groups 

were taken with maximum being up to 70 years. 

Consultant periodontist was responsible for examination 

using a William’s periodontal probe. To limit the biasness 

one consultant conducted all the examination. Following 

parameters were recorded during the examinations: 

Silness and Loe Plaque Index (PI, 1964): The thickness of 

plaque at the cervical margin of the tooth closest to the gums 
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were assessed. All four surfaces were examined: Distal, Mesial, 

Lingual, Buccal of 16, 12, 24, 36, 32, and 44. Scoring Criteria: 0 

= No Plaque; 1 = A film of plaque adhering to the free gingival 

margin and adjacent area of tooth the plaque may be seen in 

situ only after application of disclosing solution or by using 

probe on tooth surface; 2 = Moderate accumulation of soft 

deposits within the gingival pocket, or the tooth and gingival 

margin which can be seen with the naked eye; 3 = Abundance 

of soft matter within the gingival pocket and/or on the tooth 

and gingival margin. 

To calculate PI, 0 to 3 scores for each surface were given. 

Plaque index for a tooth: Scores were added and then divided 

by four. Plaque index for group of teeth: Scores for individual 

teeth were added and then divided by number of teeth. Plaque 

index for the individual: Indices for each of the teeth were 

added and then divided by the total number of teeth examined. 

Plaque index for group: All indices are taken and divided by 

number of individuals. The PI scores were interpreted as: 0 = 

Excellent; 0.1-0.9 = Good; 1.0-1.9 = Fair; 2.0-3.0 = Poor plaque 

control. 

Loe and Silness Gingival Index (GI, 1963): One of the most 

widely accepted and used gingival indices. GI assess the 

severity of gingivitis and its location in four possible areas.  

Mesial, Lingual, Distal, Facial, Only qualitative changes are 

assessed. For GI scoring, all surfaces of the index teeth 16, 

12, 24, 36, 32, and 44 were examined. The teeth and gingiva 

were first dried with a blast of air and/or cotton rolls. The 

tissues are divided into four gingival scoring units: distofacial 

papilla, facial margin, mesiofacial papilla and entire lingual 

margin. A blunt periodontal probe was used to assess the 

bleeding potential of the tissues. Following scoring criteria 

were used: 0 = Absence of inflammation/normal gingiva; 1 = 

Mild inflammation, slight change in colour, slight oedema, no 

bleeding on probing; 2 = Moderate inflammation, moderate 

glazing, redness, oedema and hypertrophy.bleeding on 

probing; 3 =  Severe inflammation, marked redness and 

hypertrophy, ulceration, tendency to spontaneous bleeding. 

The GI score for the tooth was calculated by totaling the scores 

around each tooth and dividing by the number of surfaces 

per tooth examined. Totaling all of the scores per tooth and 

dividing by the number of teeth examined gave the gingival 

index score for individual. The GI scores were interpreted as: 

0.1 - 1.0 = Mild gingivitis; 1.1 - 2.0 = Moderate gingivitis; 2.1 - 

3.0 = Severe gingivitis.

Loss of attachment (LOA): When recession of the gingival 

margin is present, the LOA is calculated by adding the probing 

depth with the distance of cementoenamel junction (CEJ) to 

gingival margin level. When the gingival margin is coronal to 

the CEJ, the LOA is calculated by subtracting the distance of 

gingival margin level to CEJ from the probing depth. When 

gingival margin was at CEJ, the LOA was calculated as being 

equal to probing depth.

Probing Depth (PD): In a healthy mouth, a probing depth can 

be anywhere from 1-3 millimeters deep. To measure a pocket 

periodontal probe was used. With the help of the William’s 

periodontal probe we can measure from the crest of the 

marginal gingiva to the base of the pocket in millimeter. The 

bottom of the pocket is the area where the tissue is connected 

through ligaments to the root.

RESULTS

Table 1 shows that majority (51.2%) of the patients belonged 

to the age group of 41 to 60 years (58.27 ± 11.09 years). More 

than half (61.6%) of the study participants were male.

In the current study, more than half of the individuals with 

diabetes had fair to poor plaque index scores with mean of 

1.19. All the patients suffered from some form of gingivitis 

with almost one tenth showed severe gingivitis. More than 

ninety percent showed gingival recession. Loss of attachment 

was noticed in almost 95% of study participants with high 

average value of 3.27 mm. Similarly, average probing depth 

among study participants was 2.39 mm. Thus, we can observe 

a high prevalence of periodontal disease among the diabetes 

study individuals (Table 2).
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Table 1: Age and sex distribution of the study patients (n = 86). 

Demographic variables Categories n (%) Mean ± S.D.

Age

20 – 40 years 5 (5.8)

41 – 60 years 44 (51.2) 58.27 ± 11.09 years

61- 80 years 37 (43)

Sex
Male 53 (61.6)

Female 33 (38.4)
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Table 3 shows that more than 90% of patients had high fasting 

blood glucose levels with high average values of 137.9 mmol/L. 

Similarly, high post prandial blood glucose levels were noticed 

among 85% of study patients with high mean values of 208.6 

mmol/L.  The mean duration for which patients have been 

diagnosed with diabetes was 12.27 years.

Table 4 shows that there is weak positive correlation between 

fasting and post prandial blood glucose levels with the 

periodontal health indicators. The values of periodontal 

health indicators do increase with higher values of fasting 

blood sugar levels, however, this increase is very small and 

thus, is statistically insignificant. Except for the plaque index, 

all the other periodontal health indicators have increased 

significantly with increase in post prandial blood glucose level.

All the periodontal health indicators worsen with increase in 

duration of diabetes. This worsening is periodontal indicators 

with duration of diabetes is statistically significant with 

gingival index, loss of attachment and probing depth. This 

implies that as patients suffer from longer periods of diabetes, 

there in higher values of gingival index, loss of attachment and 

probing depth. Thus, the current study implies that compared 

to single measure of blood sugar levels, it is the duration of 

diabetes which is significantly associated with periodontal 

health (Table 5).

Table 2: Prevalence of periodontal disease among the study participants (n = 86). 

Demographic variables Categories n (%) Mean ± S.D.

Plaque Index

Good 39 (45.3)

1.19 ± 0.54Fair 39 (45.3)

Poor 8 (9.3)

Gingival Index

Mild 27 (31.4)

1.34 ± 0.61Moderate 51 (59.3)

Poor 8 (9.3)

Gingival Recession (in mm)
Present 78 (90.7)

0.88 ± 0.52
Absent 8 (9.3)

Loss of Attachment (in mm)
Present 81 (94.2)

3.27 ± 1.42
Absent 5 (5.8)

Probing Depth (in mm)
Present 81 (94.2)

2.39 ± 1.05
Absent 5 (5.8)

Table 3: Diabetes status of the study participants (n = 86). 

Diabetes test Categories n (%) Mean ± S.D.

Fasting Blood Sugar (mmol/L)
Within normal range 17 (19.8)

137.9 ± 48.01
Out of normal range 69 (90.2)

Post Prandial blood sugar
(mmol/L)

Within normal range 13 (15.1)
208.6 ± 77.6

Out of normal range 73 (84.9)

Duration of Diabetes (in yrs) 12.27 ± 7.8

Table 4: Correlation of periodontal health indicators with blood sugar levels (n = 86). 

Diabetes test
Fasting Blood Glucose level Post Prandial Blood Glucose level

Correlation coefficient (R) P value Correlation coefficient (R) P value

Plaque Index + 0.006 0.957 + 0.024 0.824

Gingival Index + 0.039 0.720 +0.016 0.016

Gingival Recession + 0.062 0.569 +0.014 0.014

Loss of Attachment + 0.005 0.963 +0.021 0.021

Probing Depth  + 0.038 0.729 +0.022 0.022

Table 5: Correlation of periodontal health indictors with age of the individuals with diabetes patients. (n = 86) 

Periodontal health indicators Correlation coefficient (R) P value

Plaque Index + 0.427 <0.001*

Gingival Index + 0.551 <0.001*

Gingival Recession + 0.430 <0.001*

Loss of Attachment + 0.516 <0.001*

Probing Depth + 0.479 <0.001*
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DISCUSSION

During the early insulin era, prior to 1922, several investigators 

assumed that all individuals with diabetes suffered from 

periodontal disease. Later on, high prevalence of periodontal 

disease among patients with relatively severe diabetes was 

observed.6

Earlier studies have shown that individuals with diabetes have 

more gingival inflammation than healthy control individuals.1 

It has been observed that there is a increase in the prevalence 

and severity of the periodontal disease in patients with diabetes 

mellitus.5,6 Many previous studies have shown that individuals 

with controlled diabetes exhibit less severe periodontitis than 

the ones whose disease are not in control.7-12 

An interesting trend was observed as diabetes history longer 

than 10 years showed greater loss of periodontal structures.14 

Further studies on this showed that it was not until the ages 

of 40 to 60 that the difference in the loss of attachment began 

to approach statistically significant.15-17 Chronological age of 

the individuals with diabetes was found to be more significant 

than the duration of diabetes as regards to the severity of 

periodontal disease.9 It was also noticed in one of the studies 

where in the age group 40 to 49 years old with long duration 

of diabetes showed significantly more probing depth of 

>6mm and alveolar bone loss.18 Thus with these observations 

it becomes significant to note the duration of diabetes with 

special consideration to age of the subject.

In regards to the children, several studies have suggested that 

the ones with diabetes have higher gingival index scores than 

individuals without diabetess.19,20 With all this evidence it is 

confirmed that irrespective of the duration of the disease there 

is higher prevalence of sites with periodontitis in individuals 

with diabetes.

The hospital runs a special diabetes clinic where substantial 

number of patients report every week. No such prevalence 

has been studied before in this population. Thus this cross 

sectional study was designed where age group between 20 to 

70 years was selected to see the association between diabetes 

mellitus and periodontal disease with special consideration to 

poorly controlled diabetes mellitus.

CONCLUSION

The current study showed positive association between non-

insulin dependent diabetes mellitus and periodontal disease. 

The current study implies that compared to single measure 

of blood sugar levels, it is the duration of diabetes which is 

significantly associated with periodontal health. However to 

make this study more significant a bigger sample size would 

be preferred. Also it would be preferred if HB1Ac could be 

recorded for each patient to see the association.
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