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ABSTRACT
Background: Oral cavity reflects the general health status of
a person and diagnosing and treating oral manifestations of
systemic disease pose a greater challenge. Even though there
is strong evidence that supports the relationship between oral
health and diabetes mellitus, oral health awareness is lacking
among diabetic patients and health professionals. The present
study was undertaken to determine the oral health status in
type II diabetic patients and also to compare the oral changes
in controlled diabetes and uncontrolled diabetes.
Materials and methods: Study population consists of 60
diabetic patients which is divided into 30 controlled and
30 uncontrolled diabetics; 60 healthy subjects. Each of these
diabetic groups were again subdivided according to their duration as patients having a disease duration below 10 years15 and
patients having a disease duration above 10 years.15 Various
oral manifestations were examined and also CPI score and loss
of attachment were recorded. Statistical analysis was done.
Results: The most frequent oral signs and symptoms observed
in both controlled and uncontrolled diabetic patients was perio
dontitis followed by hyposalivation, taste dysfunction, halitosis,
fissured tongue, burning mouth, angular cheilitis, ulcer and
lichen planus. These oral manifestation showed an increase
in distribution in diabetic patients when compared to nondiabetic. Community periodontal index (CPI) scores for assessing periodontal status showed higher scores in diabetics than
nondiabetics and also in uncontrolled diabetes than controlled
diabetes. For periodontal status assessment based on disease
duration, patient with higher disease duration showed higher
CPI scores than those with a lesser disease duration. Assessment of loss of attachment in our study showed higher values
in diabetic patients compared to healthy controls.
Conclusion: From our present study, it was clear that oral
manifestations in uncontrolled diabetes are more severe and
intense monitoring of prevention as well as early treatment is
necessary in both controlled and uncontrolled diabetes.
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INTRODUCTION
The term diabetes mellitus describes a group of disorders
characterized by elevated levels of blood glucose and
leads to variety of abnormalities of carbohydrate fat and
protein metabolism.1 Diabetic patients are said to exhibit
poorer oral health than normal subjects. Oral manifestations of diabetes mellitus have been discussed in the
literature for a long time but many controversial aspects
of signs and symptoms are reviewed today.
Diabetes mellitus is an established risk factor for
periodontitis. Grossi and Genco proposed a model in
which severe periodontal disease increases the severity of
diabetes mellitus. They describe a ‘two-way relationship,’
where both periodontal disease and diabetes mellitus
interact to increase tissue destruction in periodontitis.2
Chronic infection, LPS and AGE result in an increased
inflammatory response that accounts for tissue destruction in the periodontium of diabetics.3 However, they
also propose that periodontal infection induces a state of
chronic insulin resistance that alters the metabolic control
of glucose. Thus, a degenerative cycle ensues in which
diabetes leads to a decline in the periodontal condition,
which, in turn, affects metabolic control of glucose and
has a negative impact on the diabetic state.
Evidence that diabetes significantly affects oral tissues
is supported by data in an increasing number of publi
cations. Diabetes causes changes in the periodontal tissues, oral mucosa, salivary gland function and oral neural
functions. Additionally reproductive hormone changes
during pregnancy significantly affect periodontal health
in women with pre-existing and gestational diabetes.3,4
The oral mucosa is normally protected by saliva when
it is adequate in amount and quality. Because salivary
gland function and immune function are negatively
affected by diabetes, diabetic patients are at increased
risk for mucosal lesions and other disorders.1
Xerostomia or the sensation of dry mouth is reported
to occur in 40 to 80% of diabetic patients and is related to

Oral and Maxillofacial Pathology Journal, January-June 2015;6(1):525-531

525

Rathy Ravindran et al

decreased salivary flow rates.4 The mechanism by which
salivary flow is affected in diabetic patients is thought to
be the result of autonomic nerve dysfunction or micro
vascular changes that diminish the ability of salivary
glands to respond to neural or hormonal stimulation.
Other causes may include dehydration or side effects of
concomitant drug therapy commonly used in diabetic
patients.4-6
Even though there is a strong evidence that supports the relationship between oral health and diabetes
mellitus, oral health awareness is lacking among diabetic
patients and health professionals. So, there is a need for
physicians to be educated about various oral manifes
tation of diabetes so that they can be diagnosed early
and timely referral to oral health specialist can be made.
The present study is undertaken to determine the oral
health in controlled and uncontrolled diabetic patients.

AIM
Aim was to assess the oral health status in type II diabetes
mellitus patients. We compared the oral manifestations
between controlled and uncontrolled diabetic patients as
well as between diabetic patients and healthy controls.
Oral manifestations depending on duration of type II
diabetes mellitus was also assessed.

MATERIALS AND METHODS
This is a case control study conducted on patients visiting diabetic clinic in our Medical College. Study was
commenced after ethical clearance from institutional
board and written consent was obtained from participants. Sample was selected by simple random sampling.
Patients with other systemic diseases, newly diagnosed
cases with a disease duration of less than 1 year and with
smoking and tobacco chewing habits were excluded from
the study.
Study population consists of 60 diabetic patients and
60 healthy controls depicted in Graph 1. Diabetic patients
were again divided into 30 controlled and 30 uncontrolled
diabetics. Each of these diabetic groups were again divided
into subgroups with 15 patients having a disease duration
below 10 years and other 15 patients having a disease
duration above 10 years. Patients were categorized into
controlled and uncontrolled diabetics bases on the glycemic status on the day of oral examination as:
• Uncontrolled diabetes mellitus: FBS ≥ 140 mg/dl, PPBS
≥ 200 mg/dl.
• Controlled diabetes mellitus: FBS < 140 mg/dl and
PPBS, 200 mg/dl.
Demographic details, detailed medical history, such
as duration of disease, glycemic status-levels of FBS,
PPBS, dietary habits, etc. were collected from patients as
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Graph 1: Study population including 60 healthy subjects and
60 diabetic patients

well as from medical records. Written informed consent
in lay language was obtained from each patient prior to
examination.
Complete extraoral and intraoral examination to be
done using, artificial light, plain mouth mirrors and
probes. Periodontal probe community periodontal index
of treatment needs (CPITN) probe to be used to note CPI
index to assess the periodontal status. Assessment of xerostomia was done based on the following questionnaire.
• Does the amount of saliva in your mouth seem to be
too little, too much, or you do not notice it?
• Do you experience occasional dryness of mouth but
never continuous in nature?
• Do you get up at night because of dryness of mouth?
Other oral manifestations like halitosis, taste dysfunc
tion, geographic tongue, fissured tongue, lichen planus,
lichenoid reaction, leukoplakia angular cheilitis, ulcer,
burning mouth are also recorded. All patient data are
recorded in a case record form.

STATISTICAL ANALYSIS
SPSS Software Version 16 was used for statistical ana
lysis. Chi-square test was used to find the significance of
frequency distribution of study parameters.

RESULTS
The results show comparison of various oral mani
festations observed in diabetic patients and nondiabetic
group. Comparison was also done in controlled diabetes
group and uncontrolled diabetes group (Graph 2). Chisquare test showed statistical significance between the
groups in, halitosis, taste dysfunction, fissured tongue,
angular chelitis, burning mouth and periodontitis (tooth
loss). The more frequent oral manifestations observed
in diabetic patients was periodontitis (85%) followed by
hyposalivation (62%), taste dysfunction (35%), halitosis
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Graph 2: Distribution of oral diseases and disorders in
diabetic mellitus patients

(23.3%), fissured tongue (10%), ulcer (6.7%), lichen planus
(1.7%) burning mouth (0.10%), angular cheilitis (Table 1).
Common oral manifestations observed in controlled diabetes diabetes are periodontitis (83%) followed by hyposalivation (60%), taste dysfunction (33%), halitosis (26.7%),
fissured tongue (6.7%), ulcer (6.7%), burning mouth (3.3).
Oral manifestations in uncontrolled diabetic patients
were also periodontitis (86%) followed by hyposalivation
(63%), taste dysfunction (33%), halitosis (20%), fissured
tongue (13%), burning mouth (17%), ulcer (6.7%) and lichen
planus (3%) (Table 2). These oral manifestation showed an
increase in distribution in diabetic patients when compared to nondiabetic (Graphs 3 and 4). In the present study,
the most frequent oral manifestations observed in both
Table 1: Distribution of oral lesions in diabetic patients and
nondiabetic subjects
Oral manifestations
Hyposalivation
Halitosis
Taste dysfunction
Tooth loss
Fissured tongue
Lichen planus
Ulcer
Burning mouth
Geographic tongue

Diabetic (%)
61.7
23.3
35
85
10
1.7
6.7
0.10
0

Nondiabetic (%)
1.7
0
0
31.7
0
0
11.7
1.7
3.3

p-value
0.000
0.000
0.000
0.000
0.014
0.500
0.264
0.057
0.248

controlled and uncontrolled diabetic patients was tooth
loss followed by hyposalivation, taste dysfunction, halitosis
(Graphs 5 to 8). Distribution of oral manifestations
according to disease duration in each group were also
observed and percentage distribution of each manifes
tation is given in Table 3.
CPI scores for assessing periodontal status showed
higher scores in diabetics than nondiabetics and also in
uncontrolled diabetes than controlled diabetes (Tables
4 and 5). For periodontal status assessment based on
disease duration, patient with higher disease duration
showed higher CPI scores than those with a lesser
disease duration (Graphs 9 and 10). Greater number of
score 0 or healthy gingival was observed with healthy
controls than diabetics. Assessment of loss of attachment
in our study showed higher values in diabetic patients
compared to healthy controls. Scores 1,2,3,X were more
in uncontrolled diabetes compared to controlled diabetes (Tables 6 and 7).

DISCUSSION
Recognizing oral manifestation of an underlying sys
temic disease is a challenge. Chronic hyperglycemia
leads to several events that promote structural changes
in tissues and are associated with impaired wound healing, higher susceptibility to infections and micro and
macrovascular dysfunctions.6 Alterations that are more
frequently observed in the oral cavity include increased
rate of dental caries, higher prevalence and severity of
periodontal disease, impaired healing, burning mouth
Table 2: Percentage distribution of oral lesions in controlled
diabetic patients and uncontrolled diabetic patients
Oral manifestations
Hyposalivation
Halitosis
Taste dysfunction
Tooth loss
Fissured tongue
Lichen planus
Ulcer
Burning mouth

Controlled
diabetic (%)
60
26.7
33.3
83.3
6.7
0
6.7
3.3

Uncontrolled
diabetic (%)
63.3
20
36.7
86.7
13.3
3.3
6.7
16.7

Table 3: Percentage distribution of oral manifestations according to disease duration
Oral manifestation

Periodontitis
Hyposalivation
Taste dysfunction
Dental caries
Halitosis
Fissured tongue
Burning mouth

Controlled diabetes
Duration less
Duration greater
than 10 years (%) than 10 years (%)
73
93
66
53
33
33
26
33
26
26
0
13
0
6
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Uncontrolled diabetes
Duration less
Duration greater
than 10 years (%) than 10 years (%)
80
93
60
66
33
40
33
26
33
13
13
13
6
20
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Table 4: cpi score for diabetic and nondiabetic
Cpi score
0
1
2
3
4
X
6

Diabetic
40
14
146
13
0
15
0

Nondiabetic
161
9
103
4
0
1
2

Table 5: cpi score for controlled diabetic and
uncontrolled diabetic
CPI score

Controlled diabetic

Uncontrolled diabetic

0
1
2
3
4
X
6

19
10
80
3
0
4
0

18
5
66
9
0
9
0

Graph 3: Oral manifestations in diabetic mellitus and
healthy subjects

Table 6: Loss of attachment in diabetic and nondiabetic
Loss of attachment score
0
1
2
3
4
X
6

Diabetic
39
45
25
6
6
15
0

Nondiabetic
36
19
15
0
0
1
0

Table 7: Loss of attachment in controlled diabetic and
uncontrolled diabetic
Loss of attachment
score
0
1
2
3
4
X
6

Controlled diabetic Uncontrolled diabetic
29
21
5
0
0
7
0

10
24
20
6
6
9
0

syndrome, salivary flow dysfunction and opportu
nistic infections.7 A high prevalence of oral mucosa
alterations in patients with diabetes has been discussed
in the literature.8,9 Some authors believe that certain
oral manifestations are related to inadequate metabolic
control of diabetes. Others believe that it might be due to
immunological response, such as lower chemotaxis and
phogocytosis and involvement of microcirculation with
reduction of blood supply which contributes to diabetic
patients more prone to infections and alterations in oral
cavity.7 Oral healthcare workers are often the first to
detect undiagnosed or untreated diabetes mellitus
because of its oral manifestations.
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Graph 4: Oral manifestations in controlled diabetes and
uncontrolled diabetes patients

Graph 5: Tooth loss comparing in healthy subjects, controlled
and uncontrolled diabetic patients

Some specific oral mucosa alterations have been associated with diabetes mellitus (DM).10 In the present study,
the most frequent oral signs and symptoms observed in
both controlled and uncontrolled diabetic patients was
tooth loss followed by hyposalivation, taste dysfunction,
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Graph 6: Hyposalivation in healthy subjects, controlled and
uncontrolled diabetes

Graph 7: Taste dysfunction in healthy subjects, controlled
diabetics and uncontrolled diabetics

Graph 8: Halitosis in healthy subjects, controlled and
uncontrolled diabetes patients

Graph 9: Periodontal status in diabetic patients and
healthy controls

Graph 10: Periodontal status based on disease duration

halitosis, fissured tongue, burning mouth, angular che
ilitis, ulcer and lichen planus. Comparing controlled and
uncontrolled diabetes, all these oral manifestations were
increased in uncontrolled diabetes patients. Distribution
of oral manifestations according to disease duration in

each group was also same. Its similar to study done by
Sarita Bajaj and her results included periodontal disease
in 34%, oral candidiasis in 24%, tooth loss in 24%, oral
mucosal ulcers in 22%, taste impairment in 20%, xerostomia and salivary gland hypofunction in 14%, dental
caries in 24%, and burning mouth sensation in 10% cases.
In our study CPI scores and loss of attachment are also
higher in uncontrolled diabetes.3
Incidence of tooth loss was higher in diabetic
patients (uncontrolled –86.7%, controlled –83.3%)
on comparing with control in our present study. We
found more tooth loss due to periodontal problem in
diabetic patients. Periodontal disease is the most frequent oral complications of diabetes as reported by
LOE in 1993 who referred it as sixth complication of
diabetes.1 Several studies demonstrate that patients
with poorly controlled diabetes have more severe periodontal disease.11 Chandna et al showed periodontitis to
be a recognized complication of diabetes.3 Taylor and
Borgnakke identified periodontal disease a possible
risk factor in diabetic patients.1 Glavind et al, Bacie et al,
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Machenz and Milfard in their studies found that there is
increased tooth loss in diabetic patients.3,12 Maike et al
from his study suggested that incidence and severity
of periodontitis are influenced by presence or absence
of DM as well as severity of hyperglycemia.3 Diabetes
with severe periodontal disease have higher risk of
renal and cardiovascular complications.13 Increased
caries incidence in diabetic patients has been attributed
partially to decreased salivary flow and increased level
of carbohydrates in the parotid saliva. High concentrations of salivary calcium and glucose, hyperglycemia
and a lower resistance to infections, are main factors
contributing to periodontal disease and dental caries,
so prevalence of caries and periodontal disease among
diabetes mellitus were increased, and because dental
caries and periodontal disease are main reason for
tooth extraction and so tooth loss.13,14 Diabetes mellitus
especially when poorly controlled increases the risk of
periodontitis periodontitis also progresses more rapidly
in poorly controlled diabetics.15,16 Higher percentage
of tooth loss may suggest that diabetic patients are not
aware of oral health and necessity of oral control by
which the risk of tooth loss can be decreased irrespective of type and duration of diabetes.17,18 For periodontal
status assessment based on disease duration, patient with
higher disease duration showed higher CPI scores than
those with a lesser disease duration. Greater number of
score 0 or healthy gingival was observed with healthy
controls than diabetics whereas codes like 1,2,3, X were
more in diabetic. CPI scores for codes 3 and X were
higher in uncontrolled diabetes compared to controlled
diabetes. Chuang et al have also assessed CPI scores
and was similar to our findings.14,19 Assessment of loss
of attachment in our study showed higher values in
diabetic patients compared to healthy controls. Scores
1,2,3,X were more in uncontrolled diabetes compared
to controlled diabetes. This is in accordance with many
studies. Severity of periodontal destruction accerelerated
as diabetic progresses. This periodontal destruction was
in accordance to studies done by Rosental et al, Novaes
et al and Albercht et al.19-22 Lalla et al have also done a
study on periodontal disease and relationship with diabetes mellitus incorporating attachment loss and gingival
bleeding and found greater prevalence in children with
diabetes mellitus.1
Hyposalivation is another most common oral mani
festation of diabetes. In the present study, hyposalivation is higher in uncontrolled diabetic (63.3%) when
compared to controlled diabetes (60%). In Shrimati
et al study, he noted hyposalivation as most common
oral manifestations (68%) followed by halitosis (52%)
and then periodontitis and all these manifestations
were more in uncontrolled diabetes.23 Sreebny et al and
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von Bültzingslöwen et al, in his study got xerostomia
as one of the oral manifestation of diabetic patients.12
Hyposalivation is very common and seems to be related
to polyuria and the involvement of the parenchyma of
major salivary glands.10 It is suggested that the substitution of the functioning tissue by adipose tissue modifies
qualitatively saliva production facilitates hyposalivation
and burning mouth symptoms as studied by Russoto,
Murrah, Gibson and Zachariasen.23 On the other hand,
the use of some medications, mainly diuretics, also seems
to be directly associated to this condition. It is well known
that most important function of saliva is the maintenance
of microbiota equilibrium in the oral cavity. When saliva
is decreased the pathogenicity of some species will be
increased and development of new species might occur
so opportunistic infection will be increased.22
Taste alterations may be more common in people
with uncontrolled diabetes mellitus and in our study
taste alteration was noted 36.7% in uncontrolled diabetic
patients. There are several factors contributed to taste
dysfunctions. Altered taste sensation was noted in study
by Sidharta et al and Wallace et al.22,24 Halitosis in controlled diabetes (26.7%) was more than uncontrolled. It is
primarily caused by bacterial putrefaction and generation
of volatile sulfur compounds.20,25,26
Other oral manifestation fissured tongue, burning
sensation, angular chelitis were also noted more in
uncontrolled diabetes compared to controlled diabetes
in our study. This was in accordance with study done
by Sidharth et al, Basker et al, Gibson et al and Collin
et al.26 Both lichen planus and recurrent aphthous stomatitis were statistically insignificant in our study. Lichen
planus can be correlated with diabetes for academic
interest alone. Studies done by Sidharta et al and Vandis
et al also suggests the same.26,27 It is importance for dental
professionals to raise the awareness of diabetic patients
of their increases risk of oral diseases and impact of oral
health on their general health.24,28

CONCLUSION
Knowledge of oral comorbidity among people with
diabetes is generally poor and suggests the need for
appropriate health education and health promotion to
improve oral health of diabetic patients. In order to promote oral health and to reduce the risk of oral diseases,
health professionals in both dental and medical fields
need to educate the public about the oral manifestations
of diabetes and its complication of oral health. From our
present study it is clear that oral manifestations in uncontrolled diabetes are more severe and intense monitoring
of prevention as well as early treatment is necessary in
both controlled and uncontrolled diabetes.
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