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Purpose: This study aimed to examine diabetic patients in Jeddah, Saudi Arabia, regarding their
general diabetic and oral health-related awareness and practices, their awareness of the associa-
tion of diabetes with periodontal disease, and their sources of diabetes-related information.
Methods: Diabetic patients (n=454) who were receiving care at the diabetes clinic in King
Abdulaziz University Hospital, Jeddah, Saudi Arabia, from October 2013 to May 2014, com-
pleted a six-part questionnaire assessing their sociodemographic characteristics, general and
oral health awareness and practices, and sources of diabetes-related information. Descriptive
statistics were used to report the results.

Results: The responses indicated inadequate health-related practices in the surveyed group:
22.2% brushed their teeth twice daily, 73.6% never flossed their teeth, and while 80.2% visited a
physician in the past year, only 12.6% visited a dentist during the same year. Of the respondents,
94.8% reported that they had never received advice on oral hygiene tasks in relation to diabetes
from a health professional. Awareness about the diabetes and periodontal disease association
was limited: 46.7% knew that diabetics have gum problems more often if their blood sugar
stays very high, and only 21.8% knew that gum disease makes it harder to control blood sugar
in diabetic patients. A significant association (P<<0.05) was found between a higher level of
education and greater general and oral awareness, as well as a significant association (P<<0.05)
between longer duration of disease, regular exercise, and regular visits to the physician and
awareness about diabetes mellitus. Additionally, a significant association (P<<0.05) was found
between regular dental visits and both periodontal disease and diabetes awareness. Family and
friends were the main source of diabetes-related information, and the Internet was the least
likely source.

Conclusion: Customized educational programs should be planned for diabetic patients accord-
ing to community needs.
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Introduction

Diabetes mellitus encompasses a group of metabolic disorders that result in acute and
chronic complications due to the absolute or relative lack of insulin. Diabetes has
reached epidemic proportions worldwide, and its prevalence is increasing rapidly. In
2000, an estimated 2.8% of all age groups worldwide were suffering from diabetes.
This number is estimated to be 4.4% in 2030."

In Saudi Arabia, diabetes mellitus has one of the highest prevalence rates. The overall
prevalence of diabetes mellitus among Saudi adults of both sexes in rural as well as
urban communities is 23.7%, with 26.2% being males and 21.5% females, as reported
by a community-based national epidemiological health survey published in 20042

Long-term poor glycemic control in diabetes is the principal cause of major compli-
cations including diabetic nephropathy, retinopathy, coronary heart disease, and strokes.?
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Moreover, studies indicate that diabetic patients are two to
three times more likely to develop periodontal disease*® and
display a greater severity of periodontal disease.’

An extensive body of research has proven a bidirectional
relationship between periodontal disease and diabetes.!®!!
Uncontrolled diabetes with poor glycemic control is a risk
factor for severe periodontitis. The treatment of periodontitis
improves glycemic control.'? Considering this important rela-
tionship between periodontal disease and diabetes, effective
behaviors to prevent and control periodontal disease such as
brushing, flossing, and routine dental visits not only have a
positive impact on improving periodontal health'> but must
also be considered as integral for diabetic patients’ health.'

Several studies have investigated the awareness of
diabetic patients regarding their periodontal health and the
increased risk for periodontal disease. In a controlled study
conducted in Sweden, 83% of diabetic patients were found
to be unaware of the link between periodontal disease and
diabetes."” Moreover, a cross-sectional study that was con-
ducted in 38 states in the USA showed that diabetic patients
are less concerned with their oral health and were less likely
to have seen a dentist than nondiabetic patients.'® Another
study conducted in the USA involving 390 patients with dia-
betes found that only 18.2% recognized that their oral health
might be affected by diabetes.!” A community trial in Finland
concluded that self-reported twice-daily tooth brushing is less
frequent in diabetic patients than in nondiabetic patients.'®
In the Arab countries, a study conducted on a random sample
of 405 diabetic patients in Jordan showed that approximately
48% were aware that diabetic patients are more susceptible
to periodontal diseases and oral health complications, and
approximately a third (38%) knew that periodontal treatment
may help in controlling diabetes."

In Saudi Arabia, currently, little is known about the
knowledge of risk for periodontal disease and the awareness
of oral health in diabetic patients. In one survey conducted in
Riyadh, Saudi Arabia, of female Saudi diabetic patients assessing
their knowledge and attitude regarding oral health, it was found
that the majority of these diabetic patients lacked knowledge
about the relationship between diabetes and periodontal health
A more recent study conducted in Abha, Saudi Arabia, illus-
trated that there is deficiency in the awareness and dental health
knowledge among diabetic patients. The results showed that
52.3% of the participants were not aware that diabetic patients
are more susceptible to oral diseases.?!

Given these findings and the alarming high prevalence of
diabetes in Saudi Arabia, further research is needed to assess
the association of periodontal disease and diabetes and to

develop preventive strategies to control this problem. The
aim of this study was to examine diabetic patients for the
following: 1) general diabetic and oral health-related aware-
ness and practice; 2) awareness of diabetes and its association
with periodontal disease; 3) and sources of diabetes-related
information in Jeddah, Saudi Arabia.

Materials and methods

Sample

This study was a cross-sectional descriptive survey of
454 subjects with known diagnosis of diabetes mellitus who
were registered at the diabetes clinic in King Abdulaziz Uni-
versity (KAU) Hospital, Jeddah, Saudi Arabia. The majority
of patients attending this hospital are Saudis from a mixture
of urban and rural communities, with varying socioeconomic
backgrounds. The study was conducted from October 2013
to May 2014. Diabetic patients needed to fulfill the following
two conditions to be included in this study: 1) the presence
of at least one natural tooth in the patient’s mouth and 2) the
patient had been diagnosed with diabetes for at least 6 months.
Diabetic medical personnel or patients with obvious physical
or mental illnesses were excluded from this study. Patients
of all age groups were included in the sample.

Questionnaire

A structured questionnaire was designed based on a thorough
review of the literature on diabetes and periodontal disease.??’
The questionnaire consisted of six parts. The first part of the
survey assessed sociodemographic characteristics (sex, age,
nationality, and education). The second part assessed partici-
pants’ medical history including type of diabetes, medications
used, duration, and family history of the disease. The third part
assessed participants’ general health and oral hygiene practices
including participants’ physical activities (ie, exercise), recent
testing for blood glucose, regularity of visits to physician and
dentist, brushing and flossing frequency, and other questions
concerning previous advice to participants by medical person-
nel. The fourth part assessed participants’ general awareness
of diabetes concerning diet, causes of diabetes mellitus, types
of diabetes, and blood glucose level. The fifth part assessed
the periodontal—diabetes association, including questions
addressing the bidirectional relation between periodontitis
and diabetes mellitus and its relationship to smoking and to
blood glucose levels. Items in the fourth and fifth parts were
multiple-choice questions with three answer options for every
given statement: true, false, or do not know. On the sixth and
last parts of the questionnaire, participants were questioned
regarding their sources of diabetes information. Options given
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in this section were friends or family, a health care provider,
newspapers, magazines or books, television, the Internet, or
school. The questionnaire was reviewed for appropriate word-
ing by expert colleagues at KAU. Subsequently, the question-
naire was piloted on 30 patients to determine time required and
readability. The study protocol was approved by the Research
Ethics Committee of KAU Faculty of Dentistry. All diabetic
patients entered the study voluntarily, following an explanation
of its purpose and objectives. Informed verbal consent was
obtained from each eligible participant prior to data collec-
tion. The data were collected by interviewing the participants;
investigators asked the questions verbally and completed the
form. Interviewers were trained to achieve consistency among
them. Privacy of the patients was ensured, and at the end of
questioning, the patients were informed about the impact of
their systemic condition on oral health and vice versa.

Statistical analysis

Descriptive statistics were used to report the results regarding
the participants’ sociodemographic data, medical history,
participants’ general and oral health awareness and practices,
participants’ awareness and healthy behavior, and partici-
pants’ sources of diabetes-related information.

Wilcoxon Mann—Whitney test was used for comparison
of the awareness distributions in the case of two groups,
and Kruskal-Wallis test was used in the case of more than
two groups. All tests were two sided with P<<0.05 set as the
significance level. All analyses were conducted using SPSS
version 16 (SPSS Inc., Chicago, IL, USA).

Results

Distribution of the study population
Sociodemographic characteristics of the participants
A total of 454 (231 males and 223 females) out of 522 reg-
istered diabetic patients completed the diabetes awareness
assessment questionnaire for a response rate of 87%. The
highest percentage of the respondents were between 40 years
and 59 years of age (41.4%), and 39.6% were between
20 years and 39 years of age. With regard to their nationality,
85.7% were Saudis, and 14.3% were non-Saudis; 45.8% of
the participants had college education (Table 1).

Medical history

Most of the participants suffered from type 2 diabetes (85.8%),
and only 14.2% suffered from type 1. The majority were tak-
ing oral hypoglycemic medication (69.3%), and the rest were
taking either insulin alone (19.4%) or both insulin and oral
hypoglycemic (11.3%). Regarding the length of time since

Table | Description of study population

Sociodemographic n %
characteristics of participants

Sex
Male 231 50.9
Female 223 49.1
Age (years)
<20 51 1.2
=20 180 39.6
=40 188 41.4
60+ 35 7.7
Nationality
Saudi 389 85.7
Non-Saudi 65 14.3
Education
Below college 180 39.6
College 208 45.8
Postgraduate 66 14.5
Medical history
Type of diabetes
Type | 64 14.2
Type 2 390 85.8
Medication
Insulin 88 19.4
Oral hypoglycemic 315 69.3
Both insulin and oral hypoglycemic 51 1.3
Duration since onset (years)*
<5 93 26.9
=5 107 30.9
10+ 146 422
Family history of diabetes
No 105 23.1
Yes 349 76.9
First-degree relatives 271 77.7
Second-degree relatives 47 13.5
Both first- and second-degree relatives 9 2.6
More distant relatives 22 6.3

Notes: n=454. *n=346 cases (108 did not remember duration since onset).

participants had been diagnosed with diabetes, 42.2% had the
disease for more than 10 years. Regarding family history of
diabetes, 77.7% of those with a positive history reported a first-
degree relative (ie, a parent or sibling), and 13.5% reported a
second-degree relative with the disease (Table 1).

General and oral health-related

awareness and practices

General health and oral hygiene practices

As shown in Table 2, the responses indicated inadequate
health-related practices in the surveyed group. Only 13.2%
of participants exercised daily, while 46.5% rarely exercised
and 40.3% never exercised. Only 30% of these participants
indicated that they had a recent test for blood glucose on the
same day of the interview; 10.8% had a glucose test within
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Table 2 General and oral awareness and practices

Participants’ general health and oral hygiene practice n %
Exercise
Daily 60 132
Rarely 211 46.5
None 183 40.3
Recent glucose test
Today 136 30.0
Last week 49 10.8
Last month 174 383
More than a month 95 20.9
Visited physician for follow-up in the past year
Yes 364 80.2
No 90 19.8
Dental visits
Regularly 57 12.6
On need 397 874
Brushing frequency
Less than once a day 36 7.8
Once a day 297 65.4
Twice a day 100 222
More than twice a day 21 4.6
Flossing frequency
Never 334 73.6
Occasional 106 233
At least once a day 14 3.1
Ever been told by a health professional to take extra care
To brush teeth 0 0
To see a dentist regularly 24 5.2
Ever been advised by a dentist to take care and monitor diabetes
Yes 340 74.9
No 114 25.1
Participants’ general diabetes mellitus awareness
Diet
Patient must eat healthy diet 436 96.0
Patient must eat high-protein diet 54 1.9
Patient must eat high-carbohydrate diet 199 438
Causes of diabetes mellitus
Increase blood sugar level 362 79.7
Body unable to make sugar 188 414
Overweight 370 8l1.5
Eating too much sweets 88 19.4
Other items
There is only one type of diabetes 357 78.6
A fasting blood glucose of 250 mg/dL is too high 335 738
Participants’ awareness of the association between periodontal disease and diabetes
Diabetics have gum problems more often if their blood sugar remains high 212 46.7
Gum disease makes it harder to control blood sugar in diabetes 99 21.8
Diabetic smokers have more serious gum disease than nonsmokers 305 67.2
People with diabetes are just as likely to get gum disease as people who do not have diabetes 217 47.8

Note: n=454.

the last week, and 38.3% of them had a glucose test within
the last month. Although 80.2% of participants visited a
physician for follow-up in the last year, only 12.6% visited
a dentist regularly during the same year.

Regarding oral hygiene practices, the majority of the
respondents (65.4%) brushed their teeth once a day, 22.2%
brushed their teeth twice a day, and 7.8% of the respondents

brushed their teeth less than once a day. Flossing habits were
rated less important as most of the respondents reported that
they never flossed their teeth (73.6%). Regarding health
care professionals’ involvement in dental care, 94.8% of
respondents reported that they had never received advice
on oral hygiene tasks in relation to diabetes from a health
professional, and 74.9% of them stated that their dentists had
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advised them to monitor diabetes. Oral health awareness and
advice received are shown in Table 2.

General diabetes mellitus awareness

As seen in Table 2, the participants’ responses were variable
regarding the diabetes diet. The majority of the respondents
(96%) responded correctly to the question “Patients must eat
a healthy diet”, but only 11.9% responded correctly to the
question “Patients must eat a high-protein diet” and 43.8%
responded correctly to the question “Patients must eat a
high-carbohydrate diet”.

Regarding the causes of diabetes mellitus, 79.7%
responded to the item “increased blood sugar level” cor-
rectly, and 41.4% responded to the item “body unable to
make sugar” correctly. Most of the participants’ answers
were correct (81.5%) regarding overweight being a cause for
diabetes, but only 19.4% answered correctly as to whether
eating too many sweets leads to diabetes.

Approximately 78.6% of the participants’ answers were
correct regarding the number of types of diabetes, and
73.8% could correctly identify that a fasting blood glucose
of 250 mg/dL is too high.

Participants’ awareness on the association between
periodontal disease and diabetes

As can be seen in Table 2, nearly half of the participants
(46.7%) knew that diabetics have gum problems more often
if their blood sugar stays very high, but only 21.8% knew
that gum disease makes it harder to control blood sugar in

Table 3 Participants’ awareness and healthy behavior

diabetic patients. Moreover, the majority of the participants
(67.2%) knew that people with diabetes who smoke are more
likely to develop severe gum disease than nonsmokers with
diabetes, and almost half of the participants (47.8%) knew
that people with diabetes are more likely to have periodontal
disease than those without diabetes.

Participants’ awareness and relationship

to healthy behavior

As shown in Table 3, participants with a higher level of
education had significantly greater general awareness
about diabetes mellitus (P=0.000) and significantly greater
awareness of the association between periodontal disease
and diabetes compared to those with school-level educa-
tion (P=0.026). Those with a longer duration of the disease,
those who regularly exercised, those who visited their phy-
sicians during the last year, and those who obtained their
information from health care providers were significantly
more likely to have greater general awareness about diabe-
tes mellitus (P<<0.05). In addition, those participants who
reported regular dental visits were more likely to be aware
of the association between periodontal disease and diabetes
(P<0.05).

Regarding source of diabetic-related information, those
who obtained their information from health care providers
had significantly greater general awareness about diabetes
mellitus (P=0.000), but awareness of the association between
periodontal disease and diabetes was not associated with this
source of information (P=0.075). As for the other sources

General awareness about diabetes P-value Awareness on the periodontal- P-value
mellitus diabetes association
Median Minimum Maximum Median Minimum Maximum
Level of education
School level 55.62 .11 88.92 0.000* 50.0 0.0 100.0 0.026*
College 66.71 .11 100.00 50.0 0.0 100.0
Postgraduate 66.72 3331 100.00 50.0 0.0 100.0
Duration since onset (years)
<5 66.67 .11 88.89 0.032* 50.0 0.0 100.0 0.304
=5 55.56 .11 100.00 50.0 0.0 100.0
10+ 66.67 .11 100.00 50.0 0.0 100.0
Exercise
Daily 66.67 22.22 100.00 0.000* 75.0 0.0 100.0 0.065
Rarely 66.67 .11 100.00 50.0 0.0 100.0
None 55.56 (ANE| 100.00 50.0 0.0 100.0
Physician visits during last year
Yes 55.56 .11 100.00 0.034* 50.0 0.0 100.0 0.057
No 55.56 (ANE| 88.89 50.0 0.0 100.0
Dental visit
Regularly 55.56 .11 100.00 0.339 75.0 0.0 100.0 0.011*
Only when needed 55.56 .11 100.00 50.0 0.0 100.0
Note: *Significance level at P<<0.05.
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Figure | Sources of diabetes-related information.

of information, the association results were not significant
(data not shown).

Sources of diabetes-related information
All the 454 participants who completed the diabetes awareness
assessment questionnaire responded to the question asking
how they had learned about diabetes. As shown in Figure 1,
more than half of the participants (55.3%) had learned about
diabetes from family or friends. Just over half got their infor-
mation from health care providers (50.9%). Only 34.8% of
the participants obtained their information from print materi-
als or from television (29.5%). Over half of the participants
learned about diabetes from the Internet (52.2%), and only
9.3% gained their information from school.

Participants with a longer duration of disease, those who
reported regular exercise, and those who reported regular
visits to the physician had more awareness of diabetes mel-
litus. Participants who reported regular dental visits were
more aware of the bilateral association between periodontal
disease and diabetes mellitus.

Discussion
To the best of our knowledge, this is the first study in Saudi
Arabia that thoroughly and comprehensively documents
diabetic patients’ general awareness about diabetes mel-
litus and its association with periodontal disease, as well as
their health behavior and their sources of diabetic-related
information.

This study revealed that most of these diabetic partici-
pants visited their physician in the last year (80.2%), but they

were not compliant with dental visits, with only 12.6% visit-
ing their dentists regularly. The low compliance with regular
dental visits shown in the present study is consistent with
previous research conducted with female Saudi adults which
showed that only 8% of female diabetic patients visited their
dentist on a regular basis* and with another survey conducted
with diabetic patients in Jordan that showed only 10% of par-
ticipants attended their dental appointments regularly.' Our
results regarding dental visit compliance are lower than those
reported in other research'*?® (39% and 43%, respectively).
The difference between our study and the latter studies, which
were conducted in Western countries, could be due to the
different populations investigated.

Based on the participants’ physician and dentist visit
results, this survey clearly shows that oral health is not a
major priority for this particular group of diabetic patients.
Moreover, the compliance with dental visits was less than that
found in Western countries. Thus, diabetic patients’ regular
visits to the dentist for reinforcement and education on oral
health information should be encouraged in all diabetic
centers. Diabetic patients should also be educated about the
oral and systemic complications of diabetes, in an effort to
meet the national health objective set by the USA, which was
by 2010 to increase to 71% the proportion of people with
diabetes who have an annual dental checkup.”

The findings that only 22.2% of the participants brushed
their teeth twice daily, only 65.4% brushed their teeth once
daily, and the majority of participants (73.6%) never used
dental floss to clean between their teeth indicate that oral
hygiene measures are not a routine practice in this population.
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Therefore, encouragement of proper oral hygiene methods
together with education concerning their use should be
undertaken in order to enhance periodontal health and pre-
vent gingival diseases in this high-risk population. Similar
findings of inadequate oral hygiene in diabetic patients have
been shown by other investigators. 303!

The findings that none of the participants in this survey
had ever been advised by their physicians to brush their
teeth and only 5.2% had received advice from a physician
to see their dentist regularly suggest a huge underestimation
among physicians of the importance of oral health for diabetic
patients. Dentists, physicians, and other health care providers
should provide accurate and easily understandable material
for diabetic patients about the association between diabetes
and oral health and should encourage all diabetic patients to
seek oral health examinations. Diabetic patients should be
informed that, through preventive oral health measures, peri-
odontal diseases can be minimized or avoided and diabetic
control outcomes could be improved.

The results suggest that patients of the diabetic center of
the KAU Hospital had considerable awareness of general
diabetes information. This awareness of general diabetic
items could be attributed to their having regular routine
physician visits. However, as for awareness of the relation-
ship of diabetes with periodontal disease, only 68% of the
participants were aware that diabetics would have gum
problems more often if their blood sugar remained high.
These findings indicate that participants in the present study
were less aware regarding the possible connection between
periodontal diseases and diabetes and did not recognize that
the presence of diabetes increased the risk of periodontal
diseases. This lack of awareness of the association between
periodontal disease and diabetes within the diabetic group
examined is notable, especially in light of their general dia-
betes awareness. This result was consistent with the results of
other studies conducted in Saudi Arabia and other countries
showing that knowledge of the relationship of diabetes with
periodontal disease is lacking.?0-28-32:33

Friends and family were the most useful source of infor-
mation about diabetes (55.3%), followed by the Internet
(52.2%). Thus, most of the information obtained by the dia-
betic patients came from informal sources lacking a scientific
basis. This suggests that oral health educational material for
diabetic patients containing accurate and updated information
needs to be available through educational programs for dia-
betic patients. However, regardless of the information source,
itis clear that the study sample’s awareness of the association
between periodontal disease and diabetes was limited.

An outcome that was not the main aim of this study was
the finding that participants with longer duration of the dis-
ease, those who regularly exercised, and those who visited
their physicians during the last year were more likely to have
greater general awareness about diabetes mellitus. This could
be explained by the fact that with longer duration of exposure
to health care personnel, patients become more concerned
about their medical condition. In addition, those participants
who reported regular dental visits were more likely to be
aware of the association between periodontal disease and
diabetes. This might be attributed to the increased level of
attending dental clinics. Similarly, in a study conducted
by Al Habashneh et al it was found that diabetic patients
with healthier lifestyle behaviors were more likely to have
knowledge of the association between diabetes and oral
health." However, findings on dental and physician visits as
well as general awareness about diabetes mellitus were not
reported in any other previous studies to allow comparison
with the present study.

This survey reveals that the awareness of diabetes and
periodontal disease is poor. Thus, diabetic patients need to
be better informed of their risk for periodontal disease and
to have an increased awareness of the importance of oral
health in their overall general health and well-being. Improv-
ing awareness and thus changing health-related behavior
and preventing complications cannot be achieved without
health education. Health education attempts to change
behaviors by altering an individual’s awareness, attitudes,
and beliefs about health matters*** to involve patients in
caring for themselves.* Studies on the impact of diabetes
health education in terms of metabolic control in Saudi
Arabia are very few, and almost all of these studies were
conducted to determine the role of knowledge and attend-
ing an education program on patients’ glycemic control.>”*
Therefore, our research findings make it necessary to carry
out more research in Saudi Arabia to identify the barriers
to awareness and compliance of diabetic patients. Further
research could encourage government and private health
care providers as well as insurance companies to establish
a system that facilitates annual dental visits for all diabetic
patients, in keeping with the objectives of the US National
Institutes of Healthy People 2010 initiative.*

One of the potential causes of patients’ lack of awareness
might be a lack of knowledge among dentists and physicians
regarding the association between periodontal diseases and
diabetes mellitus.*! Future studies should be conducted in
Saudi Arabia to test the knowledge of health care providers
on the association between periodontal diseases and diabetes.
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Moreover, it is of paramount importance for dental profes-
sionals and health care providers to keep up with current
knowledge, since it is fast evolving.*? Dental and clinical
practitioners should integrate their efforts and participate in
education at an organizational level in an effort to raise aware-
ness of oral health issues within the diabetic population.

This study provides many useful and practical insights
concerning the factors influencing awareness of the associa-
tion between diabetes and periodontal health among diabetic
patients in Jeddah, Saudi Arabia. This study has three poten-
tial limitations. First, we used a nonrandom convenience
sample of diabetic patients from the Diabetic Center of KAU
Hospital. As such, it is unclear as to what extent the results
are representative of diabetic patients in other university-
based clinics or in periodontal practice settings in diverse
geographic locations. A more heterogencous sample from
diabetic centers of different hospitals in the region and in
other regions in Saudi Arabia would have improved gen-
eralization of the results. Second, the results of the study
reflect a population with low dental attendance (mainly for
symptomatic care). Some bias may have been present in the
overall periodontal responses as opposed to general diabetic
responses due to the recruitment of the diabetic patients from
a diabetic outpatient clinic — the results may therefore not
be representative of the whole diabetic population. A third
limitation may be the accuracy of the collected data. Data
collection was dependent on the participants’ responses to
the interview questionnaire without review of their medical
or dental charts or any official records. Nevertheless, inter-
viewing the participants has an advantage over a self-reported
questionnaire in that it avoids their misunderstanding of any
questions. No oral examination or laboratory tests were used
to ensure validity of the findings. Therefore, our results can
hardly be generalized to a broader population with more
diverse education, higher levels of oral health knowledge
and practice, or more intensive management of the diabetic
condition. Finally, answers may be subject to recall bias due
to the possibility of participants giving socially acceptable
responses to questions pertaining to oral health practice.
However, this study provides additional evidence that dia-
betic patients have limited awareness of the potential impact
of poor oral health on their general health.

Despite these limitations, our data suggest that awareness
about diabetes and its association with periodontal disease
may be limited among diabetic patients. These results sup-
port the need for education on the periodontitis—diabetes
relationship for these at-risk patients. The clinical implication
of our findings is that dentists, physicians, and other health

providers should recommend that a diabetic patient see a
dentist regularly. Dental practitioners have an opportunity
and a responsibility to educate diabetic patients about the oral
complications of diabetes and to promote proper oral health
behaviors. Future patient education requires ingenuity and
the commitment of necessary resources to improve outcomes
with diabetic patients.

Conclusion

These findings of limited awareness regarding diabetes and
periodontitis indicate that this topic is still neglected, and
immediate actions should be taken.
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