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Abstract

Objective. The aim of this study was to evaluate gingival and periodontal status in
obese and non-obese type II Diabetic Patients.
Methods. The study population comprised of 75 subjects visiting the outpatient
department of our institution, divided into three different groups, group 1 (obese
diabetic), group 2 (non-obese diabetic), and group 3 (obese, non-diabetic). Diabetic
status was assessed with HbA1c values and obesity status was assessed by body
mass index (BMI) score greater than or equal to 30 kg/m2. Gingival and periodontal
status were assessed using the Gingival Index (GI) and Community Periodontal
Index (CPI) respectively.
Results. The mean gingival index score in group 1, group 2, and group 3 were
1.58, 1.54, and 1.25, respectively. Gingival status was poor among obese and nonobese diabetic subjects (Groups 1 and 2) when compared with obese non-diabetic
patients (Group 3). The periodontal status showed that periodontal pockets were
increased in diabetic obese group (15.4%), followed by diabetic non obese (4.66%),
and non-diabetic obese (2%) group respectively and loss of attachment was severe
in diabetic obese group (60.7%), followed by diabetic non obese (45.9%) and nondiabetic obese (15.3%) respectively.
Conclusion. Gingival and periodontal status was poor in the obese diabetic group
compared to non-obese diabetic and obese non diabetic group. Hence, the risk of
gingivitis and periodontitis in obese diabetic patients should be addressed earlier to
prevent further complications and achieve a good oral health status.
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Type II Diabetes mellitus (DM)
is a universal disorder which affects the
quality of life by deregulating many
systemic functions in human beings.
Its incidence and prevalence is rising in
both developed as well as in developing
nations like India. DM affects more than
415 million people worldwide and 69
million people in India and is predicted
to affect 592 million people by 2035 [1].
It is a common chronic, endocrine and
metabolic disorder which is characterized
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by an abnormal increase in blood glucose
levels, insulin resistance, and relative
insufficiency of insulin leading to
impaired metabolism of carbohydrates,
proteins and lipids. This disorder is
accompanied by long-term complications
such as retinopathy, nephropathy,
neuropathy, cardiovascular disorders,
and various oral manifestations such as
altered salivary flow, mucosal drying and
cracking, burning mouth, candidiasis,
cheilosis, dental caries, gingivitis, and
progressive periodontitis. Periodontitis is
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known as the sixth complication of diabetes mellitus and it
increases the response to bacterial plaque by gingiva, due
to increased amount of glucose in gingival crevicular fluid
(GCF), deficient neutrophil function, and altered collagen
metabolism [1-3].
Gingivitis is the initial stage of periodontal disease
in which inflammation is limited to gingiva and is usually
determined by gingival bleeding and swollen gums. If
it is not properly or promptly treated, this may progress
to periodontitis. Periodontitis is a chronic inflammatory
disease characterized by the destruction of supporting
structures of the teeth such as periodontal ligament and
alveolar bone. Severe periodontitis has a prevalence of
10% to 15% in the general population [1,4].
Apart from periodontitis, there is substantial
evidence that a relationship between obesity and type II
diabetes exists. Obesity is a multifactorial disease and
is becoming a worldwide epidemic with an increasing
prevalence in recent years, in both adults as well as in
children. Obesity is defined to have excessive amount of
body fat. Overweight and obese individuals are defined
by measures of weight and height that provide an index
of one’s mass, referred to as a body mass index (BMI).
Currently, BMI is considered to be the most popular
indicator for obesity because of its simple and noninvasive procedure. The BMI score of 30 kg/m2 or greater
than 30 kg/m2 is indicative of obesity [5]. According to
the Global Burden of Disease Study 2015 (GBD, 2017),
603.7 million adults and 107.7 million children were obese
worldwide. An analysis of the Third National Health and
Nutrition Examination Survey (NHANES III) showed
that body mass index (BMI) was significantly associated
with periodontal disease. It is thought that hormones
and cytokines derived from immune cells in adipose
tissue cause a series of inflammatory reactions that cause
periodontal disease [4,6].
There is therefore a triangular relationship between
periodontitis, obesity and diabetes [7]. Hence the rationale
of this study was to evaluate the gingival and periodontal
status in obese and non-obese type II diabetic patient.

alcohol intake were excluded from the study. Institutional
Ethical Committee clearance was obtained (IEC no. –
227/KSRIDSR/EC/2019) prior to commencement of
the study. All participating subjects were explained in
local vernacular about study procedure and due consent
was obtained. Hemoglobin A1c (HbA1c) was estimated
in the study population to confirm their diabetic status.
After this, the gingival status was assessed using Gingival
index following Loe and Silness (1963) criteria by using a
mouth mirror and a graduated Williams periodontal probe.
The periodontal status was assessed using Community
Periodontal Index (CPI) following the Joint Working
Committee of WHO / FDI 1997 criteria by using a mouth
mirror and CPITN-C probe / WHO probe. The gingival
and periodontal investigations were carried out under the
close observation of a periodontist. Obesity was assessed
by means of Body Mass Index (BMI). BMI was calculated
as the ratio of weight in kilograms to the square of height
in meters following World Health Organization (WHO)
guidelines. The obtained data were analyzed by Chi
square test, one-way ANOVA and Tukey’s post hoc using
statistical package for social studies (SPSS, version 16 for
Windows).

Results

Table I depicts the comparison of gingival index
score across the study population; Gingival inflammation
was higher among obese and non-obese diabetic patients
(Group 1 and Group 2) than obese non-diabetic patients
(Group 3). One-way ANOVA test showed that the difference
in Gingival Index score was statistically significant
(Figure 1).
Table I. Comparison of Gingival Index Score across the study
population.
Group
Mean
SD
p value
Group 1
1.58
0.30
.000
Group 2
1.54
0.28
(p<0.01)
Group 3
1.25
0.23
One-way ANOVA test (p<0.01 – Highly Significant)

Methods

The study sample consisted of 75 subjects visiting
the outpatient department of our institution, who were
categorized into 3 groups of 25 subject each as follows:
Group 1 – Obese (BMI ≥30) type II diabetic
patients,
Group 2 – Non obese (BMI <30) type II diabetic
patients,
Group 3 – Obese (BMI ≥30), non-diabetic patients.
Only individuals with a known history of diabetes
for >5 year were included in groups 1 and 2. Obesity was
defined as BMI ≥30 kg/m2. Patients with a diabetic history
of <5 years, those under medication for any other systemic
disease, those who were habituated to smoking and

Figure 1. Comparison of Gingival Index Score across the study
population.
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Table III. Comparison of Community Periodontal Index Score among the study population.
CPI Score
Healthy (0)
Bleeding (1)
Group 1
0 (0%)
32 (21.33%)
Group 2
0 (0%)
48 (32%)
Group 3
8 (5.33%)
75 (50%)
Chi-Square Test (p<0.01 – Highly Significant)

Calculus (2)
95 (63.43%)
92 (61.33%)
64 (42.66%)

Shallow Pocket (3)
20 (13.4%)
3 (2%)
3 (2%)

Deep Pocket (4)
3 (2%)
4 (2.66%)
0 (0%)

Excluded (X) P value
0 (0%)
.00
3 (2%)
(p<0.01)
0 (0%)

Table IV. Comparison of Loss of Attachment among the study population.
CPI Score 0 [LOA 0 to 3 mm] 1 [LOA 4 to 5 mm] 2 [LOA 6 to 8 mm] 3 [LOA 9 to 12 mm] 4 [LOA >12 mm] Excluded (X) p value
Group 1
59 (39.3%)
46 (30.7%)
34 (22.7%)
10 (6.7%)
1 (0.6%)
0 (0%)
.00
Group 2
77 (51.3%)
41 (27.3%)
25 (16.6%)
4 (2%)
0 (0%)
3 (2%)
(p<0.01)
Group 3
127 (84.7%)
19 (12.7%)
3 (2%)
1 (0.6%)
0 (0%)
0 (0%)
Chi-Square Test (p<0.01 – Highly Significant)

Tukey’s post hoc test showed that there was no
statistically significant difference in gingival inflammation
between obese and non-obese diabetic patients, while a
significant difference existed between non-diabetic and
diabetic patients (Table II).
Table II. Comparison of Gingival Index Score among different
study groups.
Test Variable
p-value
Group 1 Vs Group 2
0.98 (p<0.01)
Group 1 Vs Group 3
0.00 (p<0.01)
Group 2 Vs Group 3
0.00 (p<0.01)
Tukey’s Post Hoc Test (p<0.01 – Highly Significant)

Table III depicts the comparison of Community
Periodontal Index Score among the study population. None
of the study subjects in Group 1 and Group 2 had healthy
periodontium, and there was a higher amount of calculus
deposits in Group 1 and Group 2 patients than in Group
3. Group 1 patients showed periodontal pockets in more
sextants than Group 3 and Group 2 patients (Figure 2).

Table IV depicts the comparison of Loss of
Attachment among the study population; more than 50%
of the diabetic patients had loss of attachment. In contrast
only 16% of non-diabetic patients had loss of attachment.
Severe loss of attachment was found among obese diabetic
patients. Chi-square test showed that there was a significant
difference in the LOA score among the study population
(Figure 3).

Figure 3. Comparison of Loss of Attachment among the study
population.

Discussion

Figure 2. Comparison of Community Periodontal Index Score
among the study population.

Type II DM, previously known as adult-onset
diabetes, is characterized by high blood sugar level,
resistance to insulin and insufficiency of insulin. The lack
of insulin affects the metabolism of carbohydrate, protein,
and fat and causes a significant disturbance of water and
electrolyte homeostasis. Type II DM is recognized as one
of the major chronic health problems faced by the world
today. It is considered to be one of the most common
endocrine and metabolic disorders whose complications
reduce life expectancy and is ranked 7th among the leading
causes of death [2]. India was declared as the capital for
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diabetes because 41 million Indians have diabetes to this
date and every fifth diabetic in the world is reported to be
an Indian [8]. The global prevalence is rapidly increasing,
and represents a significant burden to human health because
of its numerous complications. Among these, periodontitis
is one of the most prevalent oral complications in patients
with type 2 diabetes mellitus [9]. In 1993, Harald Löe,
a periodontologist, described periodontitis as the sixth
complication of diabetes mellitus [7].
Periodontal diseases include destruction of gingival
and periodontal (cementum, periodontal ligament, and
alveolar bone) structures which lead to gingivitis and
periodontitis. In gingivitis, the inflammation is confined
only to the gingival tissue, and with good oral hygiene
practice it can be reversed. But in periodontitis, the
inflammation extends into the deeper structure and results
in tissue destruction and resorption which leads to mobility
and loss of teeth [10]. It is generally stated that diabetes
alone will not give rise to gingival or periodontal disease,
but it favours the modification of the gingival periodontal
sphere, by increasing the response to bacterial plaque
accumulation [11].
Hyperglycemia in diabetes mellitus results in
increased advanced glycation end products, thereby
accelerating various pro-inflammatory effects which affects
various body systems, including the periodontal tissues.
One of the main risk factors for diabetes mellitus
is obesity. There is substantial evidence linking obesity,
and diabetes. Diabetic individuals are at a higher risk of
becoming obese due to insulin resistance of the muscle
cells and islet alpha cells. This insulin resistance results
in increased hepatic glucose production and insulin levels
which are the causes of obesity. Obesity is defined to have
excessive amount of body fat. Currently, BMI is one of the
most popular indicators for obesity because of its simple and
non-invasive procedure. Many studies have investigated a
possible link between obesity and periodontal disease. It
is postulated that adipose tissue produces a vast number
of hormones and pro-inflammatory cytokines called
adipokines or adipocytokines such as interleukin-6 and
tumor necrosis factor-α which mediates endotoxin induced
injury in various organs including periodontal tissues and
results in periodontal destruction [12,13].
There is increasing concern about the triangular
relationship between diabetes, obesity, and periodontitis.
In our study, the gingival status was assessed by gingival
index. The mean gingival index score in group 1, group 2,
and group 3 were 1.58, 1.54, and 1.25 respectively. Gingival
health was poor among obese and non-obese diabetic
patients (Groups 1 and 2) when compared with obese nondiabetic patients (Group 3). Our results were similar to
the results reported by Arrieta-Blanco et al., in 2003 [10],
Khader et al., in 2008 [8], and Kathiresan et al., in 2017
[2], who showed that gingival index score was significantly
higher in diabetic than in non-diabetic subjects.

In this present study, periodontal status was assessed
by community periodontal index by the presence of
periodontal pockets and clinical loss of attachment. There
was increased periodontal pockets in diabetic obese group
(15.4%), followed by diabetic non obese (4.66%), and nondiabetic obese (2%) group respectively. Our study results
were similar to the findings observed by Arrieta-Blanco et
al., in 2003 [10], Campus et al., in 2005 [14], Khader et al.,
in 2008 [8], Preshaw et al., in 2010 [9], and Kathiresan et
al., in 2017 [2].
Increased glucose in saliva boosts bacterial growth
and plaque formation. Glucose level in GCF of diabetes
mellitus patients is two times higher compared to other
patients. This high glucose level in GCF may lead to
changes in bacterial composition in plaque and will affect
periodontal disease [1,5].
In the present study, it was found that the loss
of attachment was seen in all the three groups, but we
found increased severity of loss of attachment in group 1
(60.7%), followed by group 2 (45.9%) and group 3 (15.3%)
respectively. Severe loss of attachment was found among
obese diabetic patients. Similar findings were reported by
Arrieta-Blanco et al., in 2003 [10], Campus et al., in 2005
[14], and Khader et al., in 2008 [8] who stated that loss of
attachment was significantly higher in diabetic than in nondiabetic subjects.
Our findings indicate that periodontal health was
poor in obese diabetic group compared to the obese nondiabetic group. Similar results were reported by Pham and
Tran in 2017 [16] in Vietnamese population, and Samira et
al., in 2008 [17] in Iranian population.

Conclusion

Both Type II diabetes and obesity affect the
periodontium through the immune responses from the
pro inflammatory cytokines such as tumor necrosis factor
(TNF) and interleukins-6 (IL-6). The synergistic effect
of these two conditions may lead to the higher risk of
gingivitis and periodontitis in subjects who are diabetic as
well as obese. This study substantiates the hypothesis that
“patients who are obese with type II diabetic mellitus are at
more risk in developing gingivitis and periodontitis which
may result in compromised oral status”. Hence, the risk of
poor periodontal health in obese diabetic patients should
be addressed earlier to prevent further complications
and to achieve a good oral health status. There should be
awareness about this triangular relationship among the rural
and remote health care workers of our country. Increased
cooperation between medical and dental professionals is
important in reducing the global burden of disease and
maintaining patients’ optimal health. To the best of our
knowledge, this is the very first study carried out in the
Indian population to evaluate the gingival and periodontal
status in obese and non-obese type II DM patients.
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