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INTRODUCTION

iabetes is a chronic metabolic disorder causing
hyperglycemia which leads to long-term damage
of different organs including the heart, eyes, kidneys,
nerves, and vascular system including periodontium.

ABSTRACT

Objective: Diabetes mellitus (DM) is one of the major public health problems.
Association of diabetes and periodontitis is widely proven and can influence each
other in the development and progression of the disease and its complications,
which are largely preventable. Hence, if data could be collected on the
knowledge and awareness about the association between DM and periodontal
disease, the results could be applied in creating public health campaigns and can
bring about lifestyle modification among people. The aim of the present study
is to assess the awareness, attitude, and practices of diabetic patients regarding
their periodontal health in Davangere city with the objective of enhancing dental
health education for this population, which would upgrade their knowledge and
awareness.

Materials and Methods: The present cross-sectional survey was carried out on
600 diabetic patients from various clinics. A time limit of 3 months was set for
the data collection which was then subjected to statistical software SAS 9.2, SPSS
15.0, Stata 10.1, MedCalc 9.0.1, Systat 12.0, and R environment version 2.11.1 for
statistical analysis.

Results: On correlation of gender and education with overall knowledge of
association between periodontal disease and DM, females and participants below
secondary school education and lower duration of DM were significantly associated
with lack of knowledge. Other questions revealed limited awareness, sources, and
need for more information about this association and depicted poor knowledge and
attitude toward the oral health.

Conclusion: Dental professionals need to create awareness about the importance
of maintaining good oral health influencing overall general health in diabetic
patients. Oral screening and referral by health professionals to dentists may benefit
diabetic patients by improving access to dental care.

Keyworbps: Association, diabetes, glycemic control, oral health awareness,
periodontitis, questionnaire, survey
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morbidity and mortality rates. Periodontitis is the most
common oral infection in humans and is the major
cause of tooth loss in adults. It has been considered
as the sixth complication of diabetes due to its signs
and symptoms.[! The relationship between periodontal
diseases and diabetes has become a recent focus of
attention among health-care professionals because of
substantial evidence supporting two-way relationship
with diabetes; diabetes mellitus (DM) increases the
risk of periodontitis and the periodontal inflammation
negatively affecting glycemic control.”? The recent
rise in diabetes is not a genetic shift only but also an
environmental as a result of lifestyle habits. The
International Diabetes Federation plans on prevention
of Type 2 diabetes based on controlling modifiable risk
factors can be divided into two target groups: people at
a high risk of developing Type 2 diabetes and the entire
population similarly with the periodontal disease.”! For
successful treatment of DM and periodontitis as well,
patients themselves are the most determining factor. Lack
of information is one of the reasons for no adherence
to lifestyle modification. Patients comply better with
health-care regimens when informed and positively
reinforced. Those who believe that they are highly
susceptible to disease make more preventive dental
visits.”! Health education attempts to change behaviors
by altering an individual’s knowledge, attitudes, and
beliefs about health matters. The present study aimed
to gather baseline information on awareness, attitude,
and practices of diabetic patients in Davangere city
regarding their periodontal health in view of enhancing
dental health education for the targeted population,
which would upgrade their knowledge and awareness.

MATERIALS AND METHODS

The present study was a hospital-based, descriptive
cross-sectional survey conducted in the city of
Davangere, Karnataka state. Ethical clearance for
the study was obtained from the Institutional Ethical
Committee of Bapuji Dental College and Hospital,
Davangere. Informed verbal consent was obtained from
each participant before data collection, who was willing
to participate in the study. The survey was conducted
from November 2012 to January 2013.

METHODS OF COLLECTION OF DATA

The proposed study was carried out by requesting
diabetic patients to fill a pretested questionnaire printed
in English and local language (Kannada) focusing on
the awareness of various diabetic complications and
periodontal disease. Data were collected by visiting
diabetic centers and private dental clinics and from the
outpatient department of Bapuji Dental College and
Hospital, Davangere.

Male and female participants with a known history of
diabetes were included in the study. Pregnant, lactating
mothers and participants not willing to participate in the
study were excluded.

SAMPLE SIZE

A sample size of 600 was calculated based on a diabetic
prevalence rate of 12.1% from a national survey® with
allowable error of 20% (5% risk) using the statistical
formula, n = 4pq/L2.

SAMPLING METHODOLOGY

The city of Davangere is the district headquarters and
considered to be urban-based population. The list of
diabetic centers and dental clinics was prepared by
obtaining the required data from district health office and
from the Indian Dental Association and Indian Medical
Association Davangere branch. Efforts were made to
include all the diabetic and dental clinics through personal
attempts and visits. From the list prepared, a total of 600
participants from various clinics were selected based on
inclusion and exclusion criteria.

DESCRIPTION OF QUESTIONNAIRE

The questionnaire was chosen as an appropriate
methodology since it can be used to obtain standardized
information. A structured questionnaire containing
34 questions divided into six parts based on a thorough
review of the literature on diabetes and periodontal
disease was designed. Development of questionnaire
was based on the pilot study and from the previously
published studies,®”! whereas some questions which were
related to the knowledge about periodontal diseases were
constructed by the authors based on the understanding
of the disease. The validation of the questionnaire was
regulated by means of face validation, content validation,
reliability, and consistency tests by piloting it on 30. There
was a complete anonymity of all the data collected in the
study. The study was conducted by a single examiner.

STATISTICAL ANALYSIS

The statistical software SAS 9.2, SPSS 15.0, Stata
10.1, MedCalc 9.0.1, Systat 12.0, and R environment
version 2.11.1 were used for the analysis of the data.
Descriptive and inferential statistical analysis has been
carried out in the present study. Significance is assessed
at 5% level of significance. The following assumptions
on data are made.
1. Dependent variables should be normally distributed
2. Samples drawn from the population should be
random, and cases of the samples should be
independent.
Chi-square/Fisher’s exact test has been used to find the
significance of study parameters on categorical scale
between two or more groups.
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RESuULTS

DEMOGRAPHIC
POPULATION
Majority of the participants were in the age group of
41-50 years (36.8%). Correlating gender with overall
knowledge [Graph 1], it revealed that females were
significantly associated with the absence of knowledge
on association between periodontal disease and DM.
Education level of the participants varied from below
secondary to above secondary school level with the
majority (54.3%) belonging to the latter group. Correlation
of education with overall knowledge [Graph 2] revealed
that below secondary school education was significantly
associated with the lack of knowledge on association
between periodontal disease and DM.

STRUCTURE OF THE INTERVIEWED

QUESTIONS ON THE LEVEL OF
DIABETES

Duration of diabetics among the participants ranged
from <1 year to >15 years, among which majority of
them were between 1 and 5 years (36%): When the
participants were asked for type of diabetes, 63% did not
know which type of diabetes they had. The percentage of
participants taking medication was higher 87.7% than in
participants not taking any medication,12.3%. Correlation
of duration of DM with overall knowledge showed
that lower duration of DM is significantly associated
with the absence of knowledge on association between
periodontal disease and DM (with y* = 17.706;
P =0.001%*) [Graph 3].

INFORMATION ABOUT

QUESTIONS ON THE LEVEL OF INFORMATION ABOUT
SYSTEMIC COMPLICATIONS OF DIABETES

The percentage of participants who were aware of
complication of eye disease was 63.3%, heart disease was
50.7%, kidney disease was 52.5%, stroke was 43.2%,
and delayed wound healing was 62.2% [Graph 4].

100,
90 A

804 oAbsence
mPresence

70
60 A
50 A

Percentages

40
30
20
104

0 4
Male Female

Gender

QUESTIONS ON ORAL HEALTH BEHAVIORS

Upon asking how often they visit their dentist, 57.3%
of them visited only when necessary. The reason
for their visit was mainly routine checkup in 47.8%.
Majority (69.8%) brushed once daily and 94.0% used
toothpaste [Table 1].

QUESTIONS ON AWARENESS OF SIGNS OF PERIODONTAL
OR GUM DISEASE

The participants were asked for the signs of periodontal
disease [Graph 5]; the percentage of them who answered
“Yes” for various questions was less.

Table 1: Questions on oral health behaviors (#=600)
Questions on oral health behaviors

Number of
patients (%)

How often you visit your dentist

1. Regularly 68 (11.3)
2. Once in 6 months 112 (18.7)
3. Only for emergency treatment/when necessary 344 (57.3)
4. Never 76 (12.7)
5.>15 years 0(0.0)
Reason for visit
1. Routine checkup 287 (47.8)
2. Pain/discomfort 86 (14.3)
3. Cleaning 125 (20.8)
4. Decay 24 (4.0)
5. Filling 37 (6.2)
6. Replacement of missing teeth 38 (6.3)
7. Others 3(0.5)
How many times do you brush your teeth?
1. One time daily 419 (69.8)
2. Two times daily 153 (25.5)
3. More than two times 15 (2.5)
4. Occasionally 13 (2.2)
Do you use toothpaste?
Yes 564 (94.0)
No 36 (6.0)
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Graph 1: Overall knowledge of association between periodontal disease
and diabetes mellitus

Graph 2: Overall knowledge of association between periodontal disease
and diabetes mellitus
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Graph 4: Questions on the level of information about systemic
complications of diabetes
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Graph 5: Questions on awareness of signs of periodontal or gum disease

QUESTIONS ON THE LEVEL, SOURCE, AND NEED FOR
MORE INFORMATION ABOUT THE ASSOCIATION BETWEEN
PERIODONTAL DISEASE AND DIABETES MELLITUS

The answers to various questions are as described in
Tables 2 and 3. On asking the participants, 69.0% were
not aware that diabetics are more prone for gum infection
than nondiabetics. Source of the information among
46.8% was from dentist. 64.8% reported their dentist

Table 2: Questions on the level, source, and need
for more information about the association between

periodontal disease and diabetes mellitus (7=600)
Questions on the level, source and need for Number of
more information about the association between patients (%)
periodontal disease and diabetes mellitus
Q1. Are you aware that diabetes is more prone to
gum infection than normal persons?

Yes 186 (31.0)
No 414 (69.0)
Q2. Source of information
1. Dentist 281 (46.8)
2. Physician/diabetics doctor 176 (29.3)
3. Friends 24 (4.0)
4. Other sources: media, internet, magazine 119 (19.8)
Q3. Does your dentist know that you have diabetes?
Yes 389 (64.8)
No 211 (35.2)
Q4. Have you ever been told by your dentist that
you have gum problem/disease?
Yes 202 (33.7)
No 398 (66.3)
Q5. Have you ever been told that you should be
extra careful of oral health and see a dentist often
because you have diabetes?
Yes 210 (35.0)
No 390 (65.0)
Q6. Have you ever been told diabetes effects
periodontal health?
Yes 199 (33.2)
No 401 (66.8)

knew that they had diabetes. Among all participants,
33.7% were told by the dentist that they have gum
problem/disease. 65.0% were never told that they should
be extra careful of oral health and visit a dentist often
because they have diabetes. Only 33.2% had been told
diabetes affects periodontal health, 34.0% had been told
gum disease affects blood glucose control, and 71.7%
were not aware that treatment of gum disease among
diabetics may help in reducing blood glucose levels. Only
30.8% believed that their oral health would be better if
they did not have diabetes. Among the participants, only
24.2% were aware about the association between oral
health and diabetes unlike 75.8% who were not aware of
the same; 48.0% of participants would like to get more
reliable information by the dentist.

Overall level, source, and need for more information
about the association between periodontal disease and
DM [Graph 6] showed that the presence of knowledge
is 34.0% (95% CI: 32.71%-35.32%) which is not
statistically significant. Nine questions are identified for
assessing the knowledge; any participant satisfying the
five questions is assumed to have the knowledge (>50%).
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Table 3: Questions on the level, source, and need
for more information about the association between
periodontal disease and diabetes mellitus (7=600)
Questions on the level, source, and need for Number of
more information about the association between patients (%)
periodontal disease and diabetes mellitus
Q7. Have you ever been told gum disease effects
blood glucose control?
Yes 204 (34.0)
No 396 (66.0)
Q8. Are you aware that treatment of gum disease
among diabetics may help in improving blood

glucose?
Yes 170 (28.3)
No 430 (71.7)

Q9. Do you believe that your oral health would be
better if you did not have diabetes?
Yes 185 (30.8)
No 415 (69.2)
Q10. Do you really think there is an association
between oral health and diabetes?
Yes 145 (24.2)
No 455 (75.8)
Q11. From whom would you like to get more
reliable information?

1. By dentist 288 (48.0)
2. By physician 264 (44.0)
3. Health talks/camps 29 (4.8)
4. Other sources: media, internet, magazine 19 (3.2)

Graph 6: Overall level, source and need for more information about the
association between periodontal disease and diabetes mellitus

DiSscusSION

The greatest increase in prevalence of DM is occurring in
low- and middle-income countries® including Asia and
Africa, affecting majority of its population by 2030.°! A
systematic review and meta-analysis of epidemiologic
studies concluded that overall prevalence and odds
of having diabetes are higher within periodontitis
populations compared to people without periodontitis.

Self-reported diabetes underestimates the prevalence
when compared to this condition assessed clinically.!!”
Further, in a review on relationship between diabetes
and periodontal infection, the authors have concluded
that periodontal disease is more prevalent and severe
in diabetic than in healthy subjects and the level of
metabolic control and duration of diabetes appear
to influence the risk for periodontal disease, with a
significant heterogeneity among diabetics.!'!

Evidence points to a vicious cycle of diabetes and
periodontitis exacerbating each other, which ultimately
brings the diabetics to the attention of oral health
practitioners. Furthermore, the management of DM is
largely dependent on patients’ ability to self-care in
their daily lives, which is often better when the patient
is educated regarding the importance of oral health.
Therefore, patient education is always considered as an
essential element.

Many studies have been conducted to assess the
knowledge and awareness of diabetic patient about oral
health in several countries, but very limited literature
exists in India. Hence, the purpose of this study was to
assess the awareness and attitude of diabetic patients about
their periodontal health in view of enhancing dental health
education, which would upgrade their knowledge, in turn
controlling diabetes, and ultimately, the quality of life.

In the present study, majority of the participants
belonged to the age group of 41-50 years (36.8%). The
relationship of awareness of periodontal health was
independent of age. Gender distribution of the study
included male participants in higher proportion (66.3%)
than females, and they were significantly associated with
lack of knowledge on association between periodontal
disease and DM (P = 0.021%*). Correlating education,
below secondary school education was significantly
associated with lack of knowledge on association
between periodontal disease and DM (P < 0.001**).
A study done by Tang et al. reported that health literacy
and patient awareness scores were negatively correlated
to diabetic control;!'? Bakhshandeh et al.'3 demonstrated
that diabetics with lower education levels were more
likely to be diagnosed with periodontal disease. Attaining
the primary outcome of evaluating the knowledge and
awareness of the diabetics about their periodontal health
status, which was found to be lower, a strong correlation
between educational status and awareness was found
whereas a weak positive correlation with age was
established satisfying the secondary outcome of the study.
This signifies that to develop effective patient education
and to improve patients’ diabetic control, educational
strategies also need to be considered for patients’ health
literacy levels.
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The level of information about diabetes was inadequate.
In our study, about 3/4" of the participants were not
aware of what type of diabetes they had. Lower duration
of DM was significantly associated with the lack of
knowledge on association between periodontal disease
and DM similar to the study done by Bakhshandeh
et al.,"® where patients with longer duration were likely
to have higher level of awareness. More than half of
the participants in our study were aware of systemic
complications (72%) and their percentage was high with
eye disease and delayed wound healing. This could be
probably due to the frequent visits to the physicians and
ophthalmologists. However, as the study shifts from
diabetes to correlation of diabetes and oral diseases, the
percentage of awareness sinks down to 58%.

Various questions were asked specifically to assess oral
health behaviors. Among the participants, 57.3% visited
only when necessary. Similar findings were reported in
other studies; the majority of them delayed their dental
visit until they had toothache.'*'®! This shows that
patients visit the dentist only when a problem arises
which can be correlated with poor attitude of the patients.
The self-reported awareness of signs of periodontal or
gum disease was very low; similar results were reported
by other studies where patients with periodontal disease
were unaware.'”!8 This signifies that periodontal disease
progresses as it is unnoticed by the patient.

Overall level, source, and need for more information
about the association between periodontal disease
and DM showed that the presence of knowledge was
34.0% which was not statistically significant, which is
lower than previously reported by a Jordanian’s study
and Bahammam’s study,!'>?” and Ummadisetty et al.
indicated that 47.7% and 47.8% of the investigated
diabetic patients were aware that they were more often
affected by gum diseases and oral health complications
than nondiabetic individuals, respectively,?!! signifying
the need for dental health education and awareness
among general public.

Nearly 60% of the diabetic patients were uninformed
of mutual influence of diabetes and periodontal disease;
among those who were aware, dentists were the main
source of information; similar to other studies, half of
the participants had got information from dentist.["2"
Books, magazines and pamphlets, family and friends,!"?
and television and internet were the other sources of
information. According to a study conducted on Asian
subjects, Tokuda et al.?? concluded that there exists
considerable association between trust in mass media
and health of public. This vertical trust of public on the
mass media can be effectively utilized for the education
of periodontitis—DM association.

The majority of the patients in the present study reported
that their dentist knew that they had diabetes. This was
in accordance with other studies done by Sandberg
et al? (52%) and Jansson et all'? (91%) claiming that
their dentist knew about their diabetes. 66.3% of the
participants of our study stated that they had never been
told by the dentist that they have gum problem/disease.
This shows that either patient did not have the periodontal
disease or dentists did not make an effort to inform the
patient. This was similar to another study where 29% of
subjects were advised by their health care professional to
perform adequate oral hygeine and obtain routine dental
care in patients with type 2 DM. Observation from our
study recognizes that screening and referral by health
professionals may benefit diabetic patients by improving
access to dental care. A survey conducted among the
students of medical, Ayurveda, and engineering colleges
reported a substantial lack of oral hygiene understanding
and limited knowledge of oral hygiene practices even in
health professionals and engineering students.””! Results
from the research conducted by Al Habashneh et al. on
diabetes and oral health: doctors’ knowledge, perception,
and practices reported that only half advised their diabetic
patients to consult a dentist concerning their oral health.
Only a one-third of doctors agreed that oral health was an
issue in controlling diabetes. General medical practitioners
were less informed than specialized doctors about the
relationship between oral health and diabetes.'”! Conference
convened by the Columbia University College of Dental
Medicine on “Diabetes and Oral Disease: Implications
for Health Professionals” summarized and emphasized
that interprofessional patient management is essential to
achieve improved health outcomes in affected individuals.
Hence, there is need for comprehensive educational
programs to promote good oral health and impart education
among professionals t00.”) The National Diabetes
Education Program introduced the PPOD Checklist to
promote proper diabetes management by pharmacists,
podiatrists, optometrists, and dentists. Its goals are to ease
communication among multiple providers, educate people
with diabetes about needed examinations and of course the
importance of metabolic control.

Paquette et al. stated that medical and dental professionals
should be taught to practice more collaboratively to
actively participate in their patients’ overall health
management.®!

Bowyer et al. reported that 69.1% of the interviewed
study participants were never advised by health-care
professionals on the correlation of oral hygiene with
diabetes.”

Findings of the present study showed that most of the
participants would like to get more reliable information
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by dentist and physician. Participants failed to recognize
that periodontal disease might affect their glycemic
level and the need for its control to prevent periodontal
infections in diabetics; similar results were reflected
in other studies t00.l'>?*281 Weinspach et al.*! reported
that 56% of the participants of their study had an
insufficient knowledge about the mutual influence
between diabetes and periodontitis, which correlates
with the current study (50.2%). Lin et al.P” stated that
endocrinologists and dentists are not equally equipped
with the knowledge about the relationship between DM
and periodontitis. In our study, only 46% (P < 0.0001)
of the general physicians suggested their patients to
visit a dentist. Our findings about the deficiency of
oral health information in diabetics are similar to
other clinical trials.['3?33%31 One of the studies showed
that those with higher HbAlc levels had poor tooth
brushing self-efficacy and higher plaque level.?” Based
on the scientific evidence, the European Federation for
Periodontology/American Academy of Periodontology
recommended that patients with diabetes should be
monitored carefully and periodontitis, if present, should
be treated promptly providing various guidelines to
physicians and dentists.?

Studies have consistently shown that improved
glycemic control reduces the rate of complications and
evidence suggests that patients, who are knowledgeable
about DM self-care, have better long-term glycemic
control.?3351 Thus, it is indispensable to ensure that
patients’ knowledge, attitudes, and practices are adequate
for preventive behaviors such as brushing, flossing, and
periodic dental visits.

STRENGTH OF THE STUDY

e A large number of sample size (586) from only one
city was considered to draw a conclusion that was
satisfactory

e Participants from all the educational strata of the
society were considered to avoid any bias based on
their existing knowledge

e Both the groups of diabetes were included that
helped us to draw a better conclusion on the existing
awareness of the patients

e Few questions were formulated by the authors,
which add onto the already existing literature for the
same

e Patients were more aware of the systemic
complications related to the eye and wound healing,
and there was less awareness related to the oral
health which can be thus promoted after achieving
this conclusion.
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LIMITATIONS AND RECOMMENDATIONS

A future study of a larger Indian diabetic population will
be needed to substantiate the findings from the present
study and inclusion of economic status might potentiate
the study.

In our study, the questionnaire has been used as a tool to
assess the awareness and it would be more substantiating
if we do the oral examination as well, to correlate the
clinical findings and the presence of periodontitis. The
idea of diabetes screening in the dental office has been
suggested by several research groups. For this, chairside
tests to measure HbA1C can be used. By conducting
continuing education programs, we can improve the
knowledge, attitude, and awareness about various
dental and systemic diseases. A PPOD (by pharmacists,
podiatrists, optometrists, and dentists) checklist tool
can be introduced in Indian scenario too although the
feasibility is questionable. Furthermore, emphasizing the
field of periodontal medicine among the medical and
dental fraternity will broaden the path of knowledge and
directs the practitioner to treat successfully.

CONCLUSION

Association of DM and periodontal disease must be made
aware to the general public and as well as also to the
medical fraternity, who in turn can guide and motivate
the patient for better diabetic control by maintaining good
oral health. More dental health campaigns and awareness
programs need to be conducted in India.
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