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Abstract

BACKGROUND AND AIM: Studies have confirmed a strong association between periodontal disease (PD) and diabetes
mellitus (DM). Treatment of DM is in the field of internists. This study aimed to assess the knowledge, attitude, and
performance of Iranian internists regarding the relationship of DM and PD.

METHODS: In this cross-sectional study, a questionnaire comprising of five domains and 34 questions was utilized
(12 questions regarding demographics, 2 questions regarding the need for continuing education courses on oral health
for physicians, 5 questions about knowledge, 12 questions about attitude, and 3 questions about the performance of
physicians regarding the association of PD and DM). This questionnaire has been previously used in a study conducted
in North Carolina, United States of America. The questionnaire was translated to Persian and its validity and reliability
were confirmed. Next, 134 internists participating in a national congress filled out the questionnaire. The response rate
was 97%. Data were analysed using the linear regression model in SPSS software.

RESULTS: The mean and standard deviation (SD) of score of knowledge, attitude, and performance of internists was
57 + 26, 61 + 12, and 37 * 28, respectively, out of one hundred. Among the participants, 96% emphasized on the
significance of cooperation with dentists in management of patients with DM and 81% of them confirmed the need for
periodontal examination training for physicians. The total score of performance was significantly higher in internists
with academic positions (B = 0.177, P = 0.047), older age (B = 0.234, P = 0.011), higher mean weekly working hours
(B = 0.185, P = 0.043), and those who had passed a course regarding clinical, dental, and periodontal examination as
part of their educational curricula (f = 0.190, P = 0.035).

CONCLUSION: This study showed that internists had low level of knowledge and performance regarding the relationship
of PD and DM. This casts light on importance of enrichment of the educational curriculum and continuing medical
educations in this regard.

KEYWORDS: Periodontal Disease; Diabetes Mellitus; Knowledge; Attitude; Professional Practice

Citation: Shahhosseini H, Mohebbi SZ, Yaghobee S, Kharazifard MJ. Knowledge, attitude, and
performance of internists regarding the relationship of periodontal disease and diabetes mellitus. J
Oral Health Oral Epidemiol 2019; 8(2): 81-8.

iabetes mellitus (DM) is among the
Dmost challenging health dilemmas
of the 21st century.! Its incidence is
increasing worldwide due to increased mean
age of the population, lifestyle changes,

urban living, industrialization, and growing
prevalence of obesity and sedentary

lifestyle.2? The five-year prevalence of DM in
Iran was estimated to be 13.73% in 2015.4
Periodontal disease (PD) is among the
most common infectious diseases worldwide.
PD and dental caries are the two major
causes of tooth loss.> Review articles have
confirmed a strong correlation between PD
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and DM such that uncontrolled DM can lead
to PD. Also, PD can affect blood sugar

control.6-8 Moreover, PD is the sixth most

common complication of DM.?

The American Diabetes Association (ADA)
in 2003 published the standards of medical
care for patients with DM and stated that oral
examination should be part of physical

examination of such patients.’® Physicians
often examine the oral cavity by asking the
patients to open their mouth and stick out
their tongue and then they take a quick look
at the pharynx. However, this method of
examination overlooks many important
clinical symptoms that may be present in the

oral cavity.112 Dentists, physicians, and other
healthcare  providers should perform
periodontal screening for patients with DM on
a regular basis and recommend periodontal
check-ups to their patients.’> Thus, some
studies have recommended correct periodontal
examination of patients with DM by physicians
prior to their referral to dentists.415

In the healthcare system, internists play an
important role in treatment of patients with
DM. Thus, assessment of their level of
knowledge, attitude, and performance with
regard to PD and its association with DM
is imperative.

To the best of authors’” knowledge, no
similar previous study has been conducted at
the national level in Iran. Thus, this study
aimed to assess the knowledge, attitude, and
performance of Iranian internists regarding
the relationship of PD and DM.

Methods
This  cross-sectional  study used a
questionnaire confirmed in a similar study
conducted in North Carolina, United States of
America.l® The English questionnaire was
translated to Persian by a senior dental
student fluent in English and was then
back-translated to English by a native English
speaker fluent in Persian. The questionnaire
was then evaluated by a panel of experts
comprising of 3 periodontists and 3 oral
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medicine and community dentistry specialists
in terms of content and face validity in a
descriptive manner. The necessary revisions
were then made. In order to assess the
reliability =~ of the questionnaire, the
questionnaire was filled out by 10 internists in
a pilot study. After one month, the
questionnaire was filled out again by the same
internists and the results were compared. The
reliability for all questions was > 0.84.

The final questionnaire comprised of
34 items and included closed and open Likert-
scale questions in five domains. Of all,
12 questions were related to demographic and
background information including age, gender,
years providing care to patients with DM,
mean weekly work hours, percentage of
patients who have DM, percentage of patients
with DM who experience PD, experience in
having PD, last dental visit, self-perceived oral
health, having any clinical experience with
dentists or oral hygienists, having a dental
model in office, and being interested in having
a dentic for oral hygiene instruction in their
office, 2 questions were related to the need for
continuing education courses on clinical
periodontal and dental examination by
physicians, 5 questions were related to the
knowledge of physicians about the association
of PD and DM, 12 questions were related to the
attitude of physicians towards this relationship,
and 3 questions were related to their
performance in this respect. Each question in
knowledge, attitude, and performance was
given a score from 0 to 5, and finally the scores
were calculated as percentages.

Using the multiple regression power
analysis option, SPSS software (version 25,
IBM Corporation, Armonk, NY, USA), taking
into account a = 0.05 and £# = 0.20 and 6
independent variables with R2 = 0.10, the
minimum sample size was estimated to be
130 samples.

The  questionnaire = was  randomly
administered = among 134  internists
participating in the 29t annual national
congress of internists in Tehran, Iran (2018).
Sampling ~was random  using the
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identification code of participants.

Data were analysed using a linear
regression model via SPSS software. P-value
< 0.05 was considered significant.

This study was approved by the Ethics
Committee of Tehran University of Medical
Sciences (ethical approval code:
IR TUMS.DENTISTRY.REC.1396.4626).

Results

The response rate was 97%. In table 1, the
socio-demographic ~ characteristics,  oral
health, and educational information of the
respondents by number and percentage of
total respondents is presented. Among the
participants, 71% (n = 90) stated that less than
40% of their patients had DM.

Table 1. Sociodemographic characteristics, oral health, and educational information of respondents
by number and percentage of total respondents

Age (year)
<40 33 (25)
41-50 53 (41)
51-60 26 (20)
> 60 18 (14)
Gender
Male 68 (52)
Female 62 (48)
Years providing care to patients with DM
<1-5 23 (18)
6-10 27 (21)
11-20 35 (27)
21-30 31 (24)
> 30 12 (9)
Mean weekly work hours
<10 24 (18)
11-20 20 (15)
21-30 6 (5)
31-40 36 (28)
41-50 22 (17)
> 50 22 (17)
Percentage of patients who have DM
<10 10 (8)
11-20 38 (30)
21-40 42 (33)
41-60 27 (21)
> 60 11 (8)
Percentage of patients with DM who experience PD
0 1(1)
1-10 12 (9)
11-20 17 (13)
21-40 18 (14)
> 40 23 (18)
I do not know 59 (45)
Have you ever been told that you have PD?
Yes 13 (10)
No 107 (84)
Last time received dental care
< 6 months ago 57 (45)
> 6 months to < 1 year ago 27 (21)
> 1 year to < 2 years ago 22 (17)
> 2 years ago 22 (17)
Never 0 (0)
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Table 1. Sociodemographic characteristics, oral health, and educational information of respondents
by number and percentage of total respondents (continue)

n (%)

How do you rate your oral health status?

Very good 18 (14)

Good 72 (56)

Moderate 28 (22)

Poor 8 (6)

Very poor 2(2)

I do not know 0 (0)
Do you have any educational tool for oral hygiene instruction in your office?

Yes 20 (16)

No 103 (84)
Are you interested in having educational tool for oral hygiene instruction in your office?

Yes 94 (78)

No 27 (22)
Do you have any clinical experience with dentists or oral hygienists?

Yes 25 (20)

No 99 (80)
How many hours of your educational curriculum were about oral health?

<3 104 (84)

>3t0<5 17 (14)

>5 3(2)
Did your educational program include any clinical practice regarding dental examination?

Yes 21 (16)

No 106 (84)

DM: Diabetes mellitus; PD: Periodontal disease

Also, 45% (n = 59) of physicians stated that
they did not know what percentage of their
patients with DM had periodontitis. The
majority of physicians (80%, n = 99) had no
clinical experience with dentists or dental
hygienists, 84% (n = 104) of them reported
receiving 0 to 3 hours of education about oral
health and gingiva in their general medical
and post-graduate education, and 84%
(n = 104) reported no clinical practice with
regard to gingival assessment in their
educational curriculum.

The knowledge score of internists in this
study ranged from 0 to 100 with a mean and
standard deviation (SD) of 57 + 26. Table 2
presents the frequency distribution of the
knowledge score of respondents. Of the
participants, 64% (n = 81) reported that
microbial plaque was the cause of PD. Also,
47% (n = 60) of physicians provided a correct
definition for PD, i.e., bone loss around teeth.
The majority of physicians (72%, n = 91)
provided a correct definition for gingivitis,
i.e., gingival inflammation.

84  JOral Health Oral Epidemiol/ Spring 2019; Vol. 8, No. 2

Table 2. Frequency distribution of knowledge score
of respondents regarding the relationship of
periodontal disease (PD) and diabetes mellitus (DM)

Questions " n (%) |
Which one is the cause of PD?
Dental caries 34 (27)
Genetics 2(2)
Microbial plaque 81 (64)
I do not know 9(7)
What is the definition of PD?
Gingival bleeding 11 (9)
Gingival redness 45 (35)
Bone loss around teeth 60 (47)
I do not know 11 (9)
What is the definition of gingivitis?
Inflammation of gingiva 91 (72)
Gingival infection 23 (18)
Gingival bleeding 7 (6)
I do not know 5 (4)
What is the first symptom of gingival disease?
Gingival recession 26 (21)
Gingival bleeding 82 (67)
Tooth mobility 7 (6)
I do not know 8 (6)
Which one is the symptom of periodontitis?
Dental caries 17 (14)
Facial swelling 10 (8)
Tooth discoloration 8 (6)
Supporting bone loss 61 (49)
| do not know 29 (23)

PD: Periodontal disease
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Table 3. Frequency distribution of attitude of respondents towards the relationship of periodontal disease (PD)
and diabetes mellitus (DM)

Questions

Studies confirm a strong correlation between PD and
systemic health.

Periodontal health plays an important role in overall
health.

Daily brushing and flossing is
periodontal health.

I know about studies that confirm the association of PD
and DM.

Patients with DM are at increased risk of severe PD.
Management of PD can improve glycemic control.

Risk of PD is higher in patients with poor glycemic
control.

Internists should be taught to screen for PD in patients
with DM.

Internists should cooperate with dentists to decrease the
risk of PD in patients with DM.

I am interested in performing screening for PD to my
patients with DM.

I need more information about PD and its effect on DM.
I am sure that | can perform oral health screening for
patients with DM.

imperative for

Strongly =~ Agree Donot Disagree  Strongly
agree know disa

66 (52) 56 (44) 1(2) 1(2) 3(2)
80 (63) 45 (35) 0 (0) 0 (0) 2(2)

103 (81) 22 (17) 0 (0) 0 (0) 3(2)
35(27) 48 (37) 4 (3) 2(2) 39 (31)
62 (48) 44 (34) 4 (3) 2(2) 16 (13)
33(26) 45(35) 9(7) 3(2 37 (30)
67 (52) 44 (34) 4 (3) 2(2) 11 (9)
52 (41) 51 (40) 17 (14) 3(2) 4 (3)
81(64) 42(32) 2(2) 0 (0) 2(2)
35(28) 45 (36) 31 (26) 9(7) 4 (3)
59 (47) 55 (43) 10 (8) 0 (0) 2(2)
23(19) 49 (40) 27 (21) 10 (8) 15 (12)

PD: Periodontal disease; DM: Diabetes mellitus

Only 49% (n = 61) of physicians correctly
reported the symptoms of PD, i.e., supporting
bone loss and more than half of physicians
(67%, n = 82) correctly reported the first
symptom of PD, i.e., gingival bleeding.

The attitude score of physicians ranged
from 0 to 80 with a mean and SD of 61 + 12.
Table 3 shows the frequency distribution of
attitude score of participants. Of the
participants, 96% (n = 122) confirmed the
presence of a strong correlation between PD
and systemic health in the literature but
only 64% (n = 83) of them knew about the
studies that confirm the association of PD
and DM. Of the physicians, 81% (n = 103)
agreed that the internists should be trained
for periodontal examination in patients
with DM; 96% (n = 123) of them agreed to
cooperate with dentists to decrease the risk
of PD in patients with DM. An interesting
finding was that 64% (n = 80) of physicians
were interested in screening of patients
with DM for PD and oral hygiene
instruction; whereas, only 59% (n = 72) of

http://johoe.kmu.ac.ir,

them were sure that they could correctly
perform the screening. Also, 90% (n = 114)
of physicians stated that they required
further information about periodontitis and
its effect on DM.

The minimum and maximum performance
score in this study was 6 and 100,
respectively, with a mean and SD score of
37 + 28. Table 4 shows the frequency
distribution of performance score of
respondents. In response to the question
“how many patients with DM you referred to
a dentist for PD in the past year?” 40%
(n = 51) reported zero and 31% (n = 40)
reported 1 to 5 patients. Regarding the
frequency of oral examination of patients
with DM by physicians, 55% (n = 72)
reported oral examination only when the
patient complained of oral or gingival
problems and 22% (n = 28) reported regular
oral examination in each visit. Of all, 52%
(n = 64) stated that they did not provide their
patients with DM with any information about
the risk of PD and its symptoms.
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Table 4. Frequency distribution of the performance score of respondents regarding the
relationship of periodontal disease (PD) and diabetes mellitus (DM)

Questions n (%) |
How many patients with DM did you refer to a dentist for PD in the past year?
0 51 (40)
1-5 40 (31)
6-10 15 (12)
11-20 12 (9)
21-30 4(3)
> 30 7(5)
When do you perform oral examination for your patients with DM?
In each visit 28 (22)
Self-reporting the problem by patient 72 (55)
Only in the first visit 9(7)
Rarely or never 21 (16)
Do you instruct your patients with DM about PD and its symptoms?
Yes 59 (48)
No 64 (52)

PD: Periodontal disease; DM: Diabetes mellitus

Our findings showed a positive correlation
between the performance and attitude of
physicians (P = 0.001). There was no
statistically significant relationship between
knowledge and performance.

Table 5 shows factors associating with
performance in respondents as shown by
linear regression (backward method). The
mean performance score was significantly
higher in physicians with academic practice
(B = 0177, P = 0.047), older physicians
(B =0.234, P = 0.011), those with longer mean
weekly work hours (p = 0.185, P = 0.043), and
those who had received training on oral and
dental examination as part of their educational
curricula (3 = 0.190, P = 0.035). None of the
background characteristics were associated
with a higher knowledge and attitude.

Discussion
This study was aimed to assess the
knowledge, attitude, and performance of
internists regarding the relationship of PD

and DM. In the present study, the majority of
internists were not aware of the signs and
symptoms of PD and only 49% of them
correctly mentioned the symptoms of PD.
However, in studies conducted in other
countries such as those by Tasdemir and
Alkan (Turkey),’” Obulareddy et al. (India),!8
and Asa’ad et al. (Saudi Arabia),’® 87.0%,
94.6%, and 80.0% of physicians correctly
reported the signs and symptoms of PD,
respectively. This difference may be
attributed to the study populations as well as
the field of specialty of physicians.

In the present study, the majority of
physicians were aware of the strong
correlation between PD and systemic health,
which was in agreement with the results of
previous studies such as those by Owens
et al.’® Tasdemir and Alkan,’” Obulareddy
et al.’® and Quijano et al.22 However, in a
study by Al-Khabbaz et al., the majority of
general physicians were not aware of
this correlation.20

Table 5. Factors associating with performance in respondents as shown by linear regression (backward method)

Performance

B Non-Standard P
_ coefficient

Physicians with academic practice

0.177 11.463 0.047

Older physicians 0.234 0.626 0.011
Those with longer mean weekly work hours 0.185 3.958 0.043
Those who had received training on oral and dental examination as part of their  0.190 14.923 0.035

educational curricula
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In this study, the majority of physicians
agreed that internists should receive training
regarding gingival examination of patients
with DM, and they need to cooperate with
dentists to decrease the rate of PD in their
patients with DM. This finding was in line
with the results of Owens et al.1¢

An interesting finding of our study was
that the majority of physicians stated that
they were interested in performing gingival
examination and oral health screening when
examining their patients with DM; whereas,
only 59% of them were sure that they could
correctly perform such examinations. This
finding highlights the need for training of
physicians regarding periodontal examination.

On the other hand, our study showed that
the majority (81%) of physicians agreed that
internists should receive training regarding
gingival examination of patients with DM.
Moreover, Bassir Shabestari et al.,, in their
study in Zanjan, Iran, indicated that 80.3% of
medical interns agreed with the inclusion of
oral medicine course in their educational
curriculum.22 Considering the need for such
training as well as the positive attitude of
physicians towards it in Iran, it would be
ideal to revise the medical educational
curricula with respect to inclusion of training
courses about PD. The majority of physicians
expressed that they needed further
information about PD and its effect on DM,
which highlights the need for continuing
education courses in this respect.

In our study, 60% of physicians stated that
they referred their patients with DM to a
dentist due to PD; whereas, Tasdemir and
Alkan!” reported that they referred 56.5% of
their patients to dentists due to general
dental problems. The rate of referral of
patients with DM to a dentist was 50.0% in
the study by Al-Habashneh et al.?? and 48%
in the study by Owens et al.16

Physicians in our study reported that they
never or rarely performed an oral
examination for patients or did it only for
those who complained of an oral problem.
This finding was in agreement with that of

Owens et al.1¢ and Quijano et al.2!

In our study, 52% of physicians stated that
they did not inform their patients with DM
about the risk of PD and its signs and
symptoms and did not recommend
periodontal examination as part of their
medical care. This finding supported that of
Owens et al. (47%).16 On the other hand,
evidence shows that patients with DM have a
low level of knowledge and attitude about
the oral presentations and complications of
DM.132¢ Therefore, providing patients with the
information in this respect by the internists can
enhance their level of knowledge.

Our findings showed a positive correlation
between the performance and attitude of
physicians. Similarly, Al-Habashneh et al.
reported that physicians with high score of
attitude referred higher number of patients
to dentists.

The performance score of physicians with
longer clinical experience was found to be
higher in our study, which highlighted the
need for inclusion of theoretical and practical
courses in this respect in their medical
educational curricula.

There was a probability that internists
would not cooperate in completing the
questionnaires. To solve this problem, oral
health educational packages were prepared
and delivered to the participants as an
incentive. Future studies are required to
assess strategies to increase the cooperation
of physicians and dentists, enhance
their knowledge, and revise their
continuing education courses to maximize
their efficacy.

Conclusion
This study revealed that internists had a low
level of knowledge and performance with
respect to the relationship of PD and DM;
however, they had a rather positive attitude
towards it. The majority of physicians
emphasized on the significance of

cooperation with dentists for treatment of
patients with DM and agreed with
training  for

periodontal  examination
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physicians. Thus, it is recommended to revise
the educational curricula of physicians to pay
more attention to the relationship of oral
health and DM. Furthermore, continuing
education courses in this respect seems
imperative to enhance the level of knowledge
of physicians and increase their level of
cooperation with dentists in order to promote
the health of patients with DM.
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