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Abstract: Prevention and treatment of oral 
diseases and diabetes require persistent daily 
self-care, as there is a mutual association between 
periodontitis severity and level of diabetes control. In 
this questionnaire study, we investigated oral health 
behavior, attitudes, and knowledge of diabetes-
related factors among 500 Indian adults with type 2 
diabetes mellitus. The questionnaire asked about oral 
self-care, dental visits, self-perceived problems, and 
knowledge of the relationship between diabetes and 
oral health. The most recent glycosylated hemoglobin 
(HbA1c) value was obtained from patient medical 
records. Overall, 22% of participants reported twice-
daily toothbrushing; women were more likely than 
men to brush twice daily (P< 0.001). With respect 
to age and diabetes control, participants aged 35-44 
years with good diabetes control had the highest rate 
of twice-daily brushing (P< 0.001). Oral self-care and 
use of dental services were poor among participants. 
The present results indicate that Indians with type 
2 diabetes need further promotion of oral self-care 
and regular dental checkups to compensate for their 
increased risk of oral disease. (J Oral Sci 54, 293-301, 
2012)

Keywords: diabetes mellitus; oral self care; periodontal 
disease; dental services.

Introduction
Diabetes mellitus is a major global health problem, 

and its prevalence is increasing worldwide (1). The 
number of estimated cases of diabetes increased from 30 
million in 1985 to 135 million in 1995 and is projected to 
increase to 366 million by the year 2030 (2). Diabetes and 
its acute complications have become a significant health 
hazard worldwide, especially in the Indian subcontinent. 
According to the World Diabetes Atlas, India is projected 
to have around 51 million people with diabetes (3). With 
its rising incidence, diabetes has captured the attention 
of specialists and general practitioners in both medicine 
and dentistry.

Prevention and treatment of oral diseases and diabetes 
require persistent daily self-care (4). Oral self-care, 
which is part of general health self-care, comprises a 
wide spectrum of activities ranging from self-treatment, 
prevention, and diagnosis to seeking lay or professional 
care (5). Among dentate adults, regular dental visits are 
an opportunity for professional assistance in prevention, 
early detection, and treatment of periodontal diseases 
(6). Certain groups of individuals, such as people with 
diabetes, have a high risk for developing these diseases 
(7,8). Periodontal disease has been called the sixth 
complication of diabetes (9). Because of these relation-
ships, prevention and care of periodontitis—which 
involve consistent daily oral care at home and regular 
dental visits—are particularly important for diabetic 
patients (10). People with poor control of diabetes also 
have relatively high plaque levels (11). Many diabetic 
patients do not visit dental clinics regularly and miss 
more dental appointments than nondiabetic patients 
(12,13). 

Medical complications commonly associated with 
diabetes include renal disease, retinopathy, neuropathy, 
peripheral vascular disease, and coronary heart disease 
(14). Oral health complications reportedly associated 
with diabetes include tooth loss, gingivitis, periodontitis, 
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and soft tissue pathologies (15). Periodontitis is perhaps 
the most widely noted oral manifestation of diabetes. 

Individuals who do not maintain good oral hygiene are 
at higher risk for periodontal diseases. Consequently, this 
risk seems to be lower among people who control both 
their diabetes and oral health by maintaining comprehen-
sive self-care (16). Regular professional dental cleaning 
may improve glycemic control, even among patients 
with poorly controlled diabetes (17). 

Research by various authors indicates that improvement 
of oral health knowledge is necessary for implementation 
of proper oral self-care behaviors. Although knowledge 
of correct behaviors does not necessarily translate to 
practice (18), lack of essential oral health knowledge 
(e.g., ignorance of the warning signs and symptoms 
of oral disease) may increase the risks of diabetic oral 
complications and/or contribute to inadequate oral self-
care practices (19). In addition, misconceptions about 
oral health may actually lead to harmful behaviors (20) 
and could act as major barriers to efficient prevention and 
management of oral disease in diabetics.

Furthermore, accumulating evidence highlights the 
effect of oral disease on systemic ill health, including 
diabetes and heart disease. Thus, the attitude of diabetic 
patients to their oral health is important (21,22). Previous 
studies indicate that oral health may not be a priority for 
diabetic patients and that these patients are less likely 
than nondiabetic patients to have visited a dentist (23). 
Furthermore, it was reported that twice-daily tooth-
brushing is less common in diabetic patients than in 
nondiabetic patients (5).

Despite worldwide recognition of the dangers of 
diabetes, the awareness and attitude of diabetic patients 
toward their heightened risk for oral diseases has not 
been fully addressed. To date, there are no data on oral 
health behavior, oral hygiene, and HbA1c level among 
Indians with type 2 diabetes. In addition, few studies 
have investigated oral self-care and use of dental 
services by diabetic patients. Thus, we investigated 
oral health attitudes, knowledge, and behavior with 
regard to diabetes-related factors among adults with 
type 2 diabetes. We also assessed their attitudes toward 
sustaining good oral health through proper oral hygiene 
and regular dental check-ups.

Materials and Methods
The study participants were 500 consecutive patients 

with type 2 diabetes who sought treatment at the Depart-
ment of Oral Medicine and Radiology, Institute of Dental 
Sciences, Bareilly, Uttar Pradesh, India from September 
1, 2010 to December 30, 2011. The criteria for inclusion 

were age ≥ 35 years and presence of ≥ 1 tooth in the 
oral cavity. Information on diabetes type and most recent 
glycosylated hemoglobin level (HbA1c) were obtained 
from patient medical records. Diabetes control was 
considered to be good if HbA1c was ≤ 6.0%, moderate 
if it was 6.1-7.5%, and poor if it was > 7.5% (24). 
Informed, written consent was received from all patients 
who agreed to participate in the study. The participants 
completed a self-report questionnaire as they awaited 
their appointment at the outpatient clinic. The participants 
received oral and written instructions on questionnaire 
completion, and assurances of confidentiality. Completed 
questionnaires were collected from the participants as 
they left the clinic. Patients with intellectual impairments 
or reading difficulties were excluded. The study was 
approved by the Ethical Committee of the Institute of 
Dental Sciences, Bareilly, Uttar Pradesh, India. 

Questionnaire
A self-administered questionnaire was used to assess 

the main outcomes of the study. Questionnaire items 
were carefully selected from relevant published reports in 
international journals (2,5,6,15,24). The questions were 
closed-ended, and most were multiple-choice items with 
alternative statements. The questionnaire asked about 
1) demographic characteristics – age, sex, education 
level, and habits like smoking and drinking, 2) medical 
history – type and duration of diabetes, HbA1c level, and 
diabetes complications, 3) oral hygiene behavior – use of 
toothbrush, fluoridated toothpaste, floss, mouthwash, and 
interdental cleaning aids, 4) utilization of professional 
dental services – most recent dental visit and reason, 
5) knowledge of relationship between diabetes and oral 
health, and 6) self-perceived problems – dry mouth, 
altered taste sensation, caries, periodontitis, and missing 
teeth, among others.

Before the present study, we conducted a pilot study of 
25 diabetic volunteers to assess participant responses to 
the questionnaire. None of the present patients refused to 
answer any questionnaire item. 

Statistical analysis
The data were entered on a Microsoft Excel spread-

sheet and imported into Statistical Package for Social 
Sciences (SPSS) version 17 (SPSS Inc., Chicago, IL, 
USA) for statistical analysis. Frequency distribution 
tables were produced, and the chi square test was used 
to assess associations of variables with level of diabetes 
control. A P-value less than 0.05 was considered statisti-
cally significant.  
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Results
A total of 500 patients were included in the study: 

266 (53.2%) men and 234 (46.8%) women. The age 
range of patients was 35-87 years. When participants 
were subdivided into five age groups, 23.6% were aged 
35-44, 29.2% were 45-54, 22% were 55-64, 15.4% were 
65-74, and 9.8% were ≥ 75. Regarding education, 32.4%, 
48.2%, and 19.4% of patients had a low, medium, and 
high level of education, respectively. The most frequent 
(34%) duration of diabetes was 2-5 years: 25.6%, 23.2%, 
and 17% of patients had a duration of diabetes of 6-10 
years, < 2 years, and > 10 years, respectively. Regarding 
glycemic control (HbA1c), 55.8%, 28.2%, and 16% 

of patients had good, moderate, and poor control, 
respectively, and 58.4% of patients had no diabetes 
complications according to their medical records at the 
time of their dental visit (Table 1).

Regarding frequency of brushing, 49% reported 
brushing once daily, as compared with 22% that brushed 
twice daily, 11.4% that brushed more than twice daily, 

Table 1  �Characteristics of participants
Number %

Sex
Male 266 53.2
Female 234 46.8
Age group (y)
35-44 118 23.6
45-54 146 29.2
55-64 110 22
65-75 77 15.4
> 75 49 9.8
Level of education
Low (elementary school) 162 32.4
Medium (college degree) 241 48.2
High (postgraduate study) 97 19.4
Duration of disease (y)
< 2 116 23.2
2-5 171 34
6-10 128 25.6
> 10 85 17
Diabetes control (HbA1c) 
< 6.0 (good) 279 55.8
6.1-7.5 (moderate) 141 28.2
> 7.5 (poor) 80 16.0
Complications
Yes 208 41.6
No 292 58.4
Smoking
Nonsmoker 291 58.2
Smoker 140 28.0
Ex-smoker 69 13.8
Alcohol use
Nondrinker 257 51.4
Drinker 243 48.6
< 7 oz/week 182 36.3
> 7 oz/week 61 12.3

Table 2  �Oral self-care and use of dental services by participants
Oral self-care among participants

Toothbrushing frequency (times per day)
< 1 88 17.6%
1 245 49.0%
2 110 22.0%
> 2 57 11.4%

Use of fluoridated toothpaste
Yes 462 92.4%
No 38 7.6%

Use of mouthwash
Yes 92 18.4%
No 408 81.6%
Interdental cleaning aids
No 210 42%
Yes 290 58%

Toothpick 170 34%
Dental floss 81 16%
Interdental Brush 39 8%
Frequency (times per day)
< 1 32 11%
1 151 52%
2 66 23%
> 2 41 14%

Professional dental care

Most recent dental visit
< 6 months before 268 53.6%
6-12 months before 110 22.0%
1-2 years before 76 15.2%
> 2 years before 46 9.2%
Reason for last visit
Check-up 54 10.8%
Pain 165 33.0%
Cleaning 62 12.4%
Extraction 107 21.4%
Periodontal problem 80 16.0%
Other 32 6.4%

Reason for no dental visit during previous 2 years
a. Dental care is unpleasant 92 18.4%
b. Dental care is too expensive 77 15.4%
c. I didn't have a dental problem 122 24.3%
d. Could not make appointment due to work 61 12.2%
e. Did not know that I needed a dental check-up 148 29.7%
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and 17.6% that brushed less than once daily. Among 
these patients, 92.4% were using fluoridated toothpaste 
(Table 2).

Among patients with good or moderate control of 
diabetes, women were significantly more likely than men 
to brush twice daily (P < 0.001). In the age group 35-44 
years, the proportion of individuals brushing twice daily 
was highest (67.1%) among diabetics with good control 
(P < 0.001), whereas in the age group 45-54 years, 
the proportion of individuals brushing twice daily was 
highest (57.1%) among diabetics with moderate control 
(P < 0.001). Patients with a high education level were 
significantly more likely to brush twice daily than those 
with a moderate or low level of education (P < 0.001). 
Patients with a diabetes duration of 2-5 years and good 
diabetes control had a higher rate of twice-daily brushing 
(62.9%) than any other group (P < 0.001). Patients 
without diabetes complications had a higher rate of 

Table 3  �Self-perceived problems and knowledge of 
relationship between diabetes and oral health

Self-perceived problems
Dry mouth 195 39%
Altered oral sensation 86 17.2%
Periodontitis 63 12.6%
Caries 57 11.5%
Missing teeth 52 10.3%
Others 47 9.4%
Relationship between diabetes and oral health
Does diabetes affect oral health?
Yes 192 38.4%
No 308 61.6%
Does your dentist know about your oral health?
Yes 236 47.2%
No 264 52.8%
Referral from physician
Yes 103 20.6%
No 397 79.4%

Table 4  �Rate (%) of twice-daily toothbrushing according to level of diabetes control
Diabetes control

Good Moderate Poor

% % %

Sex
Male 149 33.6 67 10.4 50 10
Female 130 56.2 74 33.8 30 23.3
P value < 0.001* 0.001* 0.106NS

Age (y)
35-44 79 67.1 26 34.6 13 7.7
45-54 90 45.6 35 57.1 21 33.3
55-64 60 45 35 5.7 15 13.3
65-75 35 5.7 23 0 19 0
> 75 15 0 22 4.5 12 16.7
P value < 0.001* < 0.001* 0.052NS

Level of education
Low 60 18.3 63 11.1 39 5.1
Medium 157 33.8 52 11.5 32 12.5
High 62 95.2 26 73.1   9 66.7
P value < 0.001* < 0.001* < 0.001*
Duration of disease (y)
< 2 60 46.7 40 35 16 6.3
2-5 105 62.9 37 18.9 29 24.1
6-10 69 34.8 42 19 17 23.5
> 10 45 11.1 22 13.6 18 0
P value < 0.001* 0.165NS 0.072NS

Complications
Yes 75 0 82 1.2 51 0
No 204 60.3 59 52.5 29 41.4
P value < 0.001* < 0.001* < 0.001*
*: Statistically significant, NS: Not significant
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twice-daily brushing than did those with complications 
(P < 0.001) (Table 4).

Mouthwash use was reported by 18.4% of patients. 
The most common device for interdental cleaning was 
toothpicks (34%), followed by dental floss (16%) and 
interdental brushes (8%). Interdental cleaning aids were 
used at least once daily by 52% of patients; 42% of 
participants reported no interdental cleaning (Table 2).

Regarding the most recent dental visit, 53.6% of 
patients reported a visit within the past 6 months, 22% 
had a visit 6-12 months before, 15.2% had a visit 1-2 
years before, and 9.2% had a visit more than 2 years 
before. When level of diabetes control was assessed in 
relation to the proportion of patients reporting a dental 
visit within the past 12 months, there was no statisti-
cally significant difference between men and women. 
Intergroup comparison showed that patients aged 35-44 
years with moderate diabetes control (P < 0.001) and 

those aged 45-54 years with poor diabetes control were 
most likely to have had a dental visit during the past 12 
months (P < 0.027). Patients with a high level of educa-
tion and moderate diabetes control were most likely to 
have had a dental visit during the past 12 months (P < 
0.001). The proportions of patients reporting a dental 
visit within the past 12 months significantly differed in 
relation to diabetes duration in the good, moderate, and 
poor control groups (P < 0.015, P < 0.011, and P < 0.036, 
respectively). Patients with moderate control and no 
diabetes complications had a significantly higher rate of 
dental visits in the past 12 months than did patients with 
diabetes complications (P < 0.001) (Table 5).

The most common reason for the most recent dental 
visit was pain (33%), followed by extraction (21.4%), 
periodontal problem (16%), and cleaning of teeth 
(12.4%). Only 10.8% of patients reported visiting a 
dentist for a regular dental check-up. The main reason 

Table 5  �Proportions of participants reporting a dental visit within the past 12 months according 
to level of diabetes control

Diabetes control 

Good Moderate Poor

% % %

Sex
Male 149 93.3 67 62.7 50 22
Female 130 96.2 74 67.6 30 36.7
P value 0.290NS 0.543NS 0.155NS

Age (y)
35-44 79 100 26 100 13 15.4
45-54 90 94.4 35 77.1 21 42.9
55-64 60 91.7 35 51.4 15 46.7
65-75 35 91.4 23 4.3 19 5.3
> 75 15 86.7 22 90.9 12 25
P value 0.088NS < 0.001* 0.027*

Level of education
Low 60 93.3 63 52.4 39 30.8
Medium 157 94.3 52 63.5 32 18.8
High 62 96.8 26 100 9 44.4
P value 0.671NS < 0.001* 0.255NS

Disease duration (y)
< 2 60 98.3 40 85 16 18.8
2-5 105 98.1 37 54.1 29 27.6
6-10 69 88.4 42 64.3 17 52.9
> 10 45 91.1 22 50 18 11.1
P value 0.015* 0.011* 0.036*

Complications
Yes 75 90.7 82 48.8 51 5.9
No 204 96.1 59 88.1 29 65.5
P value 0.076NS < 0.001* < 0.001*
*: Statistically significant, NS: Not significant
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for not visiting a dentist for > 2 years was unawareness of 
the need for a dental check-up (29.7%) (Table 2).

The most frequently reported self-perceived problem 
was dry mouth (39%), followed by altered oral sensation 
(17.2%), periodontitis (12.6%), caries (11.5%), missing 
teeth (10.3%), and other problems (9.4%) (Table 3).

Only 38.4% patients were aware that diabetes affects 
oral health. Most patients (52.8%) reported that their 
dentist did not know they had diabetes. A large majority 
of patients (79.4%) reported that they had never received 
a physician referral for dental care (Table 3).

Discussion
Oral diseases are increasingly regarded as behavioral 

illnesses (25). Adoption of healthy habits, including 
sufficient oral self-care and regular dental visits, is 
essential to control such diseases (26,27). Prevention and 
treatment of oral diseases and diabetes require persistent 
daily self-care (4). 

Maintenance of good oral hygiene was poor among the 
study participants. The proportion of those who brushed 
more than twice daily (11.4%) was considerably lower 
than proportions reported by Karikoski et al. (38%) 
and Murtomaa et al. (61%) (5,28). Even the propor-
tion of participants who brushed once daily (49%) was 
lower than those reported by Karikoski et al. (83%) and 
Murtomaa et al. (91%) (5,28). In a study of Finnish adults 
with diabetes, twice-daily brushing was reported by 50% 
of participants (12). The relatively small proportion of 
the present participants who brushed more than once 
daily is noteworthy in light of the Indian Dental Associa-
tion (IDA) recommendation of twice-daily brushing. 

The rate of twice-daily brushing was highest among 
patients with good (age group 35-44 years) and moderate 
diabetes control (age group 45-54 years). The rate of 
twice-daily brushing was lowest among those with 
poor control, which is in accordance with the results of 
Bakhshandeh et al. (6). The association between poor 
diabetes control and infrequent toothbrushing suggests 
that dental health education is important, especially in 
diabetic patients with poor control (10). Therefore, it 
seems particularly important to enhance toothbrushing 
self-efficacy in this population, which, in turn, essentially 
depends on compliance with diabetes self-care practices 
(29).

In our study, 92.4% of patients reported using fluori-
dated toothpaste. Such a higher rate of the response may 
be due to the fact that the present study was conducted in 
an urban setting, where most patients were aware of the 
advantages of using toothpaste while brushing.

With regard to situational factors, female sex and a 

high level of education were strong predictors of brushing 
frequency, as was the case in another study of dental 
health behavior (30). In the present study, 58% of patients 
reported using interdental cleaning aids, primarily 
toothpicks (34%) and dental floss (16%), which agrees 
with the findings of Bakhshandeh et al. (6). Because 
toothbrushing, whether done manually or with an electric 
toothbrush, cannot reach proximal and interdental areas, 
any program intended to reduce caries and periodontal 
disease must focus on thorough cleaning of those areas 
(26). Also, lack of information and financial difficulties 
might contribute to nonadherence with oral hygiene regi-
mens. Diabetic patients should be encouraged to control 
gingivitis by flossing and to establish healthy habits to 
prevent periodontitis. Relatively simple interventions 
may be effective, particularly when proven techniques of 
behavioral change are used, such as supporting the devel-
opment of personal behavioral intentions as described by 
Syrjälä et al. and Sniehotta et al. (10,31). The present 
results indicate that interdental cleaning is particularly 
important among Indians with diabetes.

In the present study, 28% of patients had a smoking 
habit, and 48.6% regularly consumed alcohol. There was 
no significant difference in oral hygiene practices between 
smokers and nonsmokers. In the study by Bakhshandeh 
et al., twice-daily brushing was more frequent among 
smokers than among nonsmokers (6). Cigarette smoking 
is an established risk factor for periodontal disease 
in healthy and diabetic patients and can be prevented 
through oral health promotion programs (23,32). 
Although alcohol consumption is not considered a risk 
factor for periodontal disease, it can reduce the capacity 
of the liver to release glucose into the bloodstream and 
could cause hypoglycemia (33). Thus, diabetics should 
be made aware of the health hazards of smoking and 
alcohol consumption and encouraged to act accordingly.

Periodontitis treatment requires regular professional 
care and maintenance visits, including sub gingival 
plaque removal. In our study, only 53.6% and 22% of 
patients reported a dental visit within the previous 6 
months and previous 6-12 months, respectively, which 
was higher than the rate in the study done by Murtomaa 
et al. (53%) (28). It seems that the present patients were 
never informed of the importance of regular dental 
examinations. In additions, patients with diabetes 
complications and poor diabetes control had the lowest 
rate of dental visits. A dental visit within the previous 
12 months was more frequently reported by patients who 
brushed twice daily, which conforms with the findings 
of Spangler and Konen. They noted that people with 
type 2 diabetes and good oral hygiene habits were more 
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likely to use dental services annually (34). This implies 
that dental personnel can improve oral health behavior 
by both specific interventions and verbal persuasion, 
including encouragement and positive feedback (35,36).

Unfortunately, 89.2% of the present patients visited 
their dentist only when they had a problem, which agrees 
with the findings of other authors (37), who found that 
patients with irregular dental visits had more plaque 
and calculus, more bleeding sites, and deeper mean 
probing depths. Thus, good plaque control and regular 
maintenance visits are critical in preventing and treating 
periodontal disease. Only 10.8% of our patients visited 
dentists for a regular dental check-up, which is much 
lower than the proportion reported by Karikoski et al. 
(47%) (5). In our study, ignorance of the need for regular 
dental check-ups was the most common reason for not 
having received dental treatment within the past 2 years. 
Sakki et al. concluded that the attitude that dental care is 
unnecessary is a considerable obstacle to improving oral 
health (30).

Oral dryness is often unpleasant and painful and 
can have a negative effect on general quality of life. 
Oral dryness was a common complaint in the present 
population, and was reported by 39% of participants. 
A substantial reduction of salivary flow leading to 
xerostomia is the most common oral manifestation of 
diabetes. It is essential to inform diabetics of the benefi-
cial properties of saliva. Washing and cleansing of the 
oral cavity prevents accumulation of plaque and debris, 
which can contribute to the increased risk of periodontal 
disease and dental caries among diabetics (38). More-
over, diabetics should be informed of the importance for 
keeping the oral cavity moist by stimulating salivary flow 
and frequent water drinking.

Another important finding in the present study is 
that a large majority of the participants had never been 
informed of the association between diabetes and oral 
health: almost 61% believed that diabetes had no influ-
ence on their oral health. Only a few participants reported 
believing that their diabetes had affected their periodontal 
status and dry mouth. In addition, 52.8% of participants 
reported that their dentist did not know of their diabetes 
diagnosis. This may be due to inadequate history taking 
or patient reluctance to disclose a diabetes diagnosis. 
Perhaps patients believed that dental professionals did 
not need to know about their diabetes status, which is 
plausible, as most patients believed that there was no 
association between diabetes and oral health. 

Our findings show that a subset of the participants had 
a higher risk of receiving inadequate dental treatment, 
due to their dental care habits and attitudes toward dental 

care. One explanation for this finding is that diabetes 
and its treatment necessitate regular, daily physical and 
dietary habits, control of blood and urinary glucose, and 
frequent visits to diabetes clinics. These requirements 
might make regular dental care difficult. Moreover, 
even when adequately treated, diabetes can lead to 
severe complications such as cardiovascular disease and 
retinopathy. This, too, might influence attitudes toward 
dental care among diabetics (12).

The present study had some limitations. No objective 
clinical data were collected to support the results obtained 
from the self-report questionnaire. Some bias may have 
been present due to the recruitment of diabetic patients 
from a dental outpatient clinic, and the results might 
therefore not be representative of the general diabetic 
population, although we acknowledge that this study 
is a convenience sample. The use of self-reported data 
also limits our ability to validate the present findings. 
Response bias may have influenced individuals to over-
report dental visits and brushing and flossing behaviors.

It is essential for dental professionals to raise aware-
ness among diabetic patients of their increased risk for 
oral diseases and the impact of oral health on their general 
health. Early detection and treatment of tooth caries, 
periodontal disease, and other oral diseases would be 
of enormous benefit in protecting diabetic patients from 
the harmful oral complications associated with diabetes. 
Furthermore, dental professionals and the relevant 
government agencies should promote awareness of the 
relationship between diabetes and oral heath in order 
to prevent harmful dental complications and expensive 
treatment. 

Dental services are covered by both the private and 
public sectors in India. Adults with diabetes are entitled 
to state-subsidized public dental care, which depends 
on the health care resources of the municipality. Our 
results indicate that these benefits are not fully utilized. 
Dental practitioners should play an educational role, both 
in clinical practice and at an organizational level, with 
closer integration between dental and diabetes profes-
sions, so at to raise awareness of oral health issues in the 
diabetic population.

In conclusion, Indians with type 2 diabetes reported 
suboptimal oral hygiene behavior. Our findings suggest 
that there is a significant need for increased knowledge 
of periodontal disease and adoption of preventive 
oral hygiene behaviors that would improve oral health 
among diabetics. Furthermore, because some people 
with diabetes do not seek regular dental care, all health 
care professionals should be encouraged to support 
efforts for more-comprehensive oral health, an integral 
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part of general health. Thus, improvement in oral health 
behavior among diabetics is essential to compensate for 
their higher risk of oral diseases.
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