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Evaluation of periodontal status in young patients
with insulin-dependent diabetes mellitus (type 1)
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Abstract
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Purpose: The aim of the study was to value periodontal
status in young persons with well-controlled insulin-dependent diabetes mellitus (IDDM).
Material and methods: We examined 50 young people
with IDDM (25 girls and 25 boys) and 50 healthy subjects
(25 girls and 25 boys). Mean age of examined persons was
about 14 years. We investigated gingival indexes: GI (Gingival Index) and PBI (Papillary Bleeding Index) and periodontal indexes: PI (Periodontal Index) and PDI (Periodontal
Disease Index).
The results were statistically analysed, and significant
differences we observed for p<0.05.
Results: The mean scores of Gingival Index and Papillary Bleeding Index were lower in healthy subjects but differences were not statistically significant. Only maximum
scores of these indexes were significantly higher in diabetics.
The mean and maximum values of Periodontal Index
were significantly higher in patients with IDDM.
We did not notice differences between mean scores of
PDI in both examined groups. Analysis of maximum values
of Periodontal Disease Index reveals higher level in diabetic
girls than in female controls.
Conclusions: IDDM patients may be at risk of periodontal diseases. Well-controlling insulin-dependent diabetes
mellitus may be important for periodontal tissues status and
prophylaxis of periodontal diseases.
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Introduction
Diabetes mellitus is a pathological syndrome of varied
etiology and diverse clinical course. World Health Organization
has distinguished three types of this ailment: insulin-dependent
(type 1), insulin-independent (type 2) and associated with other
diseases and syndromes (type 3). Children and adolescents
almost exclusively develop type 1 diabetes. Type 1 diabetic
patients account for approximately 10% of all diabetics, of
which 2% are under 18 years old. Epidemiological data of 1995
demonstrate that 8 000 children were treated for diabetes in
Poland [1]. According to the most recent surveys, 421 young
patients were registered in the north-eastern region of Poland in
the years 1988-1999. In other European countries, the incidence
rate also shows a growing tendency [2].
Etiology of this ailment is not fully known. It is assumed that
diabetes is most frequently caused by viral infection in genetically predisposed subjects and by autoimmunization directed
against cells of the pancreas that leads to their destruction
(1). Viruses showing affinity to the pancreas are, e.g. viruses of
hepatitis B, influenza, parainfluenza, cytomegaly and rubella.
Other pathogens include many chemical substances as well as
the mode of nutrition [1,3,4].
Diabetes can be diagnosed on the basis of such symptoms
as excessive thirst and appetite, polyuria, body weight reduction,
glucosuria and hyperglycaemia, confirmed by laboratory tests.
In type 1 diabetes, when clinical symptoms appear, examination
reveals damage to islet cells with a resulting insulin deficiency
[1,3].
High sensitivity to insulin usually makes insulin therapy
indispensable. However, typical of the disease course in young
patients is metabolic instability due to changeable demand for
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Figure 1. Mean and maximum values of Gingival Index (GI)
and Papillary Bleeding Index (PBI) in diabetic and non-diabetic
patients
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Figure 2. Mean and maximum values of Periodontal Index (PI)
and Periodontal Disease Index (PDI) in diabetics and non-diabetics
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insulin. Children and adolescents with well-controlled diabetes
show normal physical and mental development [1].
However, some acute complications may develop in the
course of diabetes, such as emergency conditions of deep metabolic disorders. The others are chronic, caused by changes in
vessels, nerves and many organs, including the oral cavity [1].
Before insulin discovery, diabetes-related complications
were common and markedly intensified. The periodontal status
was characterized by inflammatory-atrophic changes, often with
alveolar process necrosis and pyorrhoea. Nowadays, in wellcontrolled diabetes, oral lesions are milder and usually appear
as gingivitis, which in case of metabolic instability can be severe
[1,3-7].
The aim of the study was to assess periodontal status in
children, adolescents and young adults with well-controlled type
1 diabetes.

Material and methods
The study involved 50 patients (25 female and 25 male
subjects) with insulin-dependent diabetes treated in the Diabetic Outpatient Department Children’s University Hospital
in Białystok and 50 healthy individuals (25 female and 25 male
subjects) treated at the Department of Pedodontics, Medical
University of Białystok. The mean age of the study subjects
was about 14 years. Examinations were performed in the dental
surgery.
Periodontal status was determined based on:
– Gingival Index (GI) according to Löe and Silness (GI)
[8],
– Papillary Bleeding Index (PBI) according to Saxers and
Mühlemann [8],
– Periodontal Index (PI) according to Russel [8],
– Periodontal Disease Index (PDI) according to Ramfjord
[8].
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Test 2, Mann-Whitney test and t-Student test were used for
statistical analysis of the results. Statistically significant differences were observed for p<0.05.

Results
Fig. 1 presents the mean and maximum scores of the gingival index. The mean GI score was lower in healthy subjects
(0.19) than in diabetic patients (0.29). A similar correlation was
noted in girls (diabetic 0.27, healthy 0.14) and boys (diabetic
0.31, healthy 0.24). The differences found were not statistically
significant. The maximum GI level was significantly higher in
diabetic patients (1.88) as compared to non-diabetic controls
(0.67) (p<0.05). The correlation was similar for gender.
The mean Papillary Bleeding Index (PBI) did not differ
significantly between the groups. The difference was only noted
in the maximum PBI score, which was higher in diabetics (1.27)
than healthy subjects (0.57), and significantly higher in diabetic
girls compared to diabetic boys.
Damage to periodontal tissues was established based on PI
and PDI. The mean and maximum scores are shown in Fig. 2.
A significantly lower PI score was observed in healthy subjects
(0.17) in comparison with diabetic population (0.26), and in
the group of girls (healthy 0.14, diabetic 0.14). The maximum
PI score was significantly higher in diabetic patients (1.55) as
compared to healthy individuals (1.10).
The PDI score reflects the advancement stages of periodontal disease. The mean value did not differ significantly between
diabetic patients (0.44) and non-diabetic controls (0.36). No
statistically significant differences were noted in the mean PDI
scores with reference to gender. The analysis of the maximum
scores of PDI reveals higher level in diabetic girls (2.17) than in
female controls (0.83) (p<0.05).
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Discussion
Pathological changes in the periodontal tissue are late
diabetic complications markedly determined by vascular lesions
[9,10]. Capillaroscopy of the marginal gum vessels in diabetic
patients revealed irregular distribution of loops, various length
and thickness of blood vessels and degenerative changes in the
pericapillary connective tissue. The basement membrane of periodontal capillaries was thickened, probably due to glycoproteid
substance deposits. The above disorders hamper both oxygen
diffusion and elimination of waste metabolites, thus disturbing
physiologic equilibrium and increasing periodontium susceptibility to damage. A hyperglycaemia-induced increase in colagenase
activity was also noted. Changes in collagen metabolism in the
gum have an effect on the progression of periodontal destruction.
Complications in periodontal tissues in the course of diabetes are
also due to susceptibility to infection, delayed healing and immunity disorders, i.e. neutrophilic leukocyte dysfunction [11].
The GI is commonly used to define the status of the marginal periodontium. According to most researchers, diabetic
patients have higher GI score compared to healthy population
[12-20]. Only Andronikaki-Faldami et al. found similar GI
values in young diabetics and non-diabetic controls [21]. Also
in our study, the gingival index was only insignificantly higher
in diabetic patients. However, the maximum GI score was
significantly higher in diabetics, thus indicating that there were
patients with more advanced gingivitis in the study group.
The Papillary Bleeding Index (PBI) reflects the condition of the marginal periodontium, especially in children and
adolescents. However, it has not been yet assessed in young
type 1 diabetics. We found a significant difference in the PBI
maximum score, unfavourable for diabetic patients, which may
suggest that a pathological process took place within the vessels
of the marginal gum.
Literature data concerning the advancement of periodontal disease suggest more pronounced periodontal damage in
diabetic children and adolescents as compared to healthy
population [19,22]. In the studies carried out by Italian and
Russian researchers [19,22], the mean PI and PDI scores in
young diabetics were higher than in their healthy peers, which
is in agreement with our findings, although in our study the differences were not statistically significant. Only for the maximum
values, the PI and PDI levels were statistically significantly different, being higher in diabetic patients. However, no literature
data have been available to compare with our results.
The present assessment of periodontal status as well as data
reported by other authors allow the assumption that children,
adolescents and young adults suffering from type 1 diabetes
mellitus can be at risk of periodontal diseases [23]. Although
Pinson et al. [15] claim that periodontal indices are not associated with the course of diabetes and periodontal diseases do not
result from abnormal glucose metabolism, a vast majority of
researchers emphasize a great role of proper diabetes monitoring [24-26]. It is believed that both hyper- and hypoglycaemia
may induce the development of diabetic angiopathy and thus
cause periodontal tissue dysfunction. Slight differences found in
the present study in the periodontal status of diabetic patients,
as compared to the control group, may be due to the fact that

diabetes was systematically monitored and at the time of dental
examination it was well-controlled.
It leaves no doubts, however, that in children and adolescents with type 1 diabetes, proper management of the primary
disease should be accompanied by prevention, early detection
and treatment of periodontal diseases.

Conclusions
1. Young type 1 diabetes mellitus patients may be at risk of
periodontal diseases.
2. Properly-controlled diabetes may play an important
role in periodontal tissues status and in the prophylaxis of periodontal diseases.
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