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Abstract
Aims: A strong association has been documented between diabetes mellitus (DM) and oral
diseases. Since dental clinicians are mainly responsible for oral health of the general population,
this study aimed to assess the knowledge and practice of dental students in Tehran regarding the
oral health of diabetic patients.
Methods: In this cross-sectional study, a researcher-designed questionnaire with 3 domains and 32
questions (5 demographic, 21 knowledge, and 6 practice questions) was used for data collection.
After assessing the validity and reliability of the questionnaire, 130 senior dental students
attending Tehran, Shahdi Beheshti, Shahed, and Islamic Azad University dental schools were
requested to fill it out. Data were analyzed by the linear regression model using SPSS version 20.
Findings: The mean age of the participants was 24.6±2.47 years. The response rate was 94%. Half
of the students were females (n=70, 53%). The mean knowledge and practice scores of the students
were 15.29±2.32 out of 21, and 4±1.19 out of 6, respectively. The students with a higher grade
point average (GPA) score acquired higher knowledge and attitude scores (P=0.00) .A significant
inverse correlation was found between the practice and age of students (P=0.05).
Conclusion: The results indicate the moderate level of knowledge and practice of dental students
in Tehran regarding the oral health of diabetic patients. Educational interventions and revision of
dental curricula may enhance the knowledge and practice of dental students in this respect.
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Introduction

Diabetes mellitus (DM) is among the most common and costliest chronic diseases worldwide. The
incidence of DM is on the rise due to lifestyle changes, urbanization, industrialization of communities,
and increasing prevalence of obesity and sedentary lifestyle, as well as the improvement of the
healthcare systems, which has increased the life expectancy [1]. DM is one of the four noncommunicable diseases that are intended to be eradicated by the world leaders as stated in the 2011
Political Declaration of the High-level Meeting of the General Assembly on the Prevention and Control
of Non-Communicable Diseases [2]. The Middle East and North Africa (MENA) have the highest
prevalence of DM according to the International Diabetes Federation [3]. Iran is one of the 19
members of the International Diabetes Federation of the MENA region. A total of 425 million people
worldwide are afflicted with DM; over 39 million of which reside in the MENA; this rate would reach
67 million by the year 2045. In 2017, there were 4,985,500 diabetic patients in Iran [4]. It is estimated
that by the year 2035, the MENA region would rank second with respect to the global rate of increase
in the number of diabetic patients [3]. DM is the sixth most common cause of morbidity and mortality
in the United States, and the estimated cost of medical care and disability of diabetic patients reaches
91.5 billion dollars annually.
DM has a wide range of long-term complications. It can lead to blindness, end-stage renal disease,
and amputation of the extremities [4]. Its macrovascular complications include cardiac disease,
cardiovascular diseases, and peripheral vein disease. Such consequences adversely affect the quality
of life, and occupational efficiency of patients and impose a great financial burden on both the families
and the community due to high healthcare costs. Therefore, early diagnosis and effective treatment
of DM are strongly emphasized [6].
Several oral soft tissue and inflammatory conditions may be associated with DM; the most important
of which include gingivitis and periodontitis [7]. Reduction of salivary flow, change in the
composition of the saliva, and impairment of the sense of taste may also occur [8]. Oral bacterial and
fungal infections have been reported in diabetic patients as well. Furthermore, some reports are
available regarding oral mucosal lesions such as stomatitis, geographic tongue, benign migratory
glossitis, traumatic ulcers, lichen planus, lichenoid reactions, and angular cheilitis in diabetic patients
[9-12]. Moreover, delayed healing of mucosal ulcers, mucosal neurosensory disturbances, periapical
diseases, dental caries, and tooth loss have been reported in diabetic patients [13]. Diabetic patients
are at higher risk of oral mucosal lesions compared with healthy individuals [14]. Nonetheless, the
public knowledge regarding the complications of DM is insufficient worldwide [15].
Periodontal disease is the sixth most common complication of DM. It is more common than other oral
symptoms such as xerostomia and dental caries in diabetic patients [16]. A mutual relationship exists
between DM and periodontal disease [17]. Periodontitis, the severe destructive form of periodontal
disease, is a common complaint in diabetic patients. In patients with uncontrolled DM, the risk of
development of periodontitis is 3 times higher than the rate in non-diabetic controls [17,18].
Moreover, periodontitis has a faster and more aggressive development in diabetic patients compared
with healthy individuals [17,19,20]. Poorly controlled and uncontrolled DM also increase the
susceptibility of patients to oral opportunistic infections such as oral candidiasis, and also play a role
in development and aggravation of xerostomia, which can lead to dental caries, oral mucosal ulcers,
and infection [8,13,21,22]. Early detection and management of such oral symptoms may aid in early
diagnosis of DM and control of blood glucose level.
Articles and textbooks have extensively explained how to properly manage diabetic patients in
dentistry, with emphasis on knowledge - identifying signs and symptoms - and practice - changing
treatment plans according to the patient's diabetes control conditions and playing an effective role
in the management of glycemic control of these patients. Despite this broad agreement about
guidelines for dental treatment of diabetic patients among dentists, their practice in terms of clinical
performance is less than desirable[23].
Knowledge enhancement is the foundation of acquiring health-related habits. Schools and
universities are the best places for implementation of knowledge enhancement programs regarding
a healthy lifestyle, healthy nutrition, and significance of exercise. Some studies have assessed the
clinical knowledge of medical students, physicians, and endocrinologists regarding DM [24-29]. Also,
the public knowledge level regarding DM has been previously evaluated [30]. However, to the best
of the authors’ knowledge, the knowledge level and practice of dental students regarding DM in Iran
have not been investigated before. Thus, this study aimed to assess the knowledge and practice of
senior dental students in Tehran regarding the oral health of diabetic patients.

Materials and Methods

This cross-sectional study was conducted on senior dental students of four dental schools in Tehran,
namely the School of Dentistry of Tehran University of Medical Sciences, the School of Dentistry of
Shahid Beheshti University of Medical Sciences, the School of Dentistry of Shahed University of
Medical Sciences, and the School of Dentistry of Islamic Azad University. The study was approved by
the ethics committee of Tehran University of Medical Sciences (IR.TUMS.DENTISTRY.REC.1397.185).
Senior dental students of the abovementioned four dental schools were selected for participation in
this study by convenience sampling.
The minimum sample size was calculated to be 130 according to a previous study [31], assuming
α=0.05, β=0.2, number of independent variables to be 6, and R2=0.1 using Multiple Regression Power
Analysis feature of PASS 11 software. A researcher-made questionnaire was designed by the
researchers to assess the knowledge and practice of senior dental students regarding the oral health
of diabetic patients by reviewing the relevant literature. The validity of the designed questionnaire
was quantitatively assessed by a group of experts including two periodontists, two oral health and
community dentistry specialists, two oral medicine specialists, and one epidemiologist. The
necessary modifications were made in the questionnaire according to the opinion of the experts. To
assess its reliability, the questionnaire was filled out by 10 fifth year dental students and after one
month, the questionnaire was filled out again by the same students, and the results were compared.
The reproducibility of all questions was > 80%. The final questionnaire included 32 questions in
three domains of demographic information and background, knowledge of dental students about the
oral health of diabetic patients, and practice of dental students about the oral health of diabetic
patients.
Coordinated with four dental schools in Tehran, the questionnaires were distributed in person
among the senior students in four days, who were selected by convenience sampling. Students were
informed that participation in this study was optional. And for providing privacy while answering
the questionnaire, they were collected at the end of working hours. 138 students participated in the
study.
The response to each knowledge and practice question was scored 0 (wrong answer) or 1 (correct
answer). After collection of the questionnaires, the data were analyzed using SPSS version 20. The
frequency and percentage of the students’ responses to each question in each of the knowledge and
practice domains were calculated. Inferential analysis was carried out using the linear regression
model.

Findings

The response rate was 94%. The mean age of the participants was 24.6±2.47 years. Half of the
students were females (n=70, 53%). The mean grade point average (GPA) score of the participants
was 16.3±0.91 (range 14 to 19). Of all, 14 (10.8%) students declared that their socioeconomic status
was very good, while 4 (3.1%) declared that they had a low socioeconomic status. Of all, 59 (45.4%)
attended the dental school of Tehran University of Medical Sciences and 16 (12.3%) attended the
dental school of Shahed University of Medical Sciences (Table 1).
Table 1. Demographic information of dental students participating in this study

Gender

Socioeconomic status

Classification

Number

Percentage

Female

۰۷

۸.۳۵

Male

۰۷

۲۰۳۴

Very good

۴۲
۰۷
..
۲
۸۷
.۷

۴۷۳۵
۰۷۳.
۴۸۳۲
.۳۴
۲۸۳۲
۴.۳۴

Good
Moderate
Poor
University name

Tehran
Shahid Beheshti

Shahed

۴۰
۴۸
.۰
۷۴

Islamic Azad
GPA

17 and higher
Lower than 17

۴۴۳.
۴۷۳۴
۴۵۳۴
۰۴۳۷

The mean knowledge score of students was 15.29±2.32 out of 21 (range 8 to 19). Questions 4
(patients with uncontrolled or poorly controlled DM often experience more severe form of
periodontitis) and 13 (delayed wound healing is an oral complication of poorly controlled DM) had
the highest frequency of correct responses (yes response) (n=129, 99.2%). Question 12 (gingival
abscess is an oral complication of poorly controlled DM) had the lowest frequency of correct
responses (n=18, 13.8%) (Diagrams 1 and 2).
Diagram 1. Knowledge of dental students regarding oral health of diabetic patients
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Diagram 2. Practice of dental students regarding oral health of diabetic patients
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The mean practice score was 4±1.19 out of 6 (range 1 to 6). Question 27 (a diabetic patient seeks
dental implant placement in mandibular right premolar and first molar region. What test do you
request to assess the blood glucose level of the patient?) had the highest frequency of correct answers

(n=119, 91.5%) while question 22 (a diabetic patient presents complaining of pain and discomfort at
the maxillary first molar site. Clinical examination reveals a periodontal abscess along with grade III
mobility of the tooth. The treatment plan is tooth extraction. Considering a recent HbA1c of 10, what
would you do?) had the lowest frequency of correct answers (n=48, 36.9%) (Table 2).
Table 2. Practice of dental students regarding the oral health of diabetic patients
Question
Correct answer
Percentage
A diabetic patient presents The tooth is extracted after 36.9
complaining
of
pain
and antibiotic prophylaxis.
discomfort at the maxillary first
molar site. Clinical examination
reveals a periodontal abscess
along with grade III mobility of the
tooth. The treatment plan is tooth
extraction. Considering a recent
HbA1c of 10, what would you do?
A diabetic patient requires crown I perform the surgery without any 37.7
lengthening surgery. His recent specific measure.
HbA1c was 7. The blood glucose
level measured by a glucometer
was 200. What would you do?
You are restoring the mandibular I stop the procedure and measure 83.1
right first molar of a diabetic the blood glucose of patient by a
patient. The patient complains of glucometer, and administer oral
dizziness and weakness. The
glucose.
patient’s heart rate has increased,
and he is sweating and appears
pale. What would you do?
A patient presents to your office After scaling and oral hygiene 63.1
requiring dental implants. Clinical instruction, a blood glucose test
examination reveals high amounts and consultation with a physician
of calculus and inflammation are requested.
along with several abscesses. You
suspect DM. What would you do?
I postpone the surgery until 87.7
A diabetic patient with HbA1c=11 optimal blood glucose control is
requires
crown
lengthening achieved.
surgery of maxillary left premolar.
What would you do?
A diabetic patient requires HBA1c
91.5
implant
placement
at
the
mandibular right premolar and
first molar region. What test
would you request to assess the
blood glucose level of the patient?

The correlation test showed no significant correlation between the knowledge and practice of dental
students (P>0.05). The regression test showed no association between the knowledge level of
students and their age, gender, or socioeconomic status (P>0.05). However, the knowledge score of
students had a significant correlation with their GPA score (P=0.00, Beta-0.312, B=0.782).
The regression test found no significant association between the practice of students and their
gender or socioeconomic status (P>0.05). A significant correlation existed between the GPA of
students and their practice (P=0.00, Beta=0.313, B-0.409). The practice of students had a significant
inverse association with their age (P=0.05, Beta=0.149, B=-0.072).

Discussion

This study assessed the knowledge and practice of senior dental students of four dental schools in
Tehran regarding the oral health of diabetic patients. The results showed moderate knowledge and
practice of students irrespective of some demographic factors such as gender and socioeconomic
status. Also, their knowledge and practice were significantly correlated with their GPA score.

In the present study, the mean practice score was 4 out of 6, which was close to the rate reported by
Friesen et al, [32] regarding the practice score of senior dental students (4.6 out of 7). In the current
study, 94.6% of dental students were aware of the strong correlation of periodontal disease and
systemic health. A total of 71% of dentists practicing in North Carolina in the study by Paquette et al,
[33] and 82.5% of dental students in the study by Araújo et al, [34] in Brazil agreed with this
statement.
In the present study, 93.8% of dental students were aware of the higher risk of diabetic patients for
development of periodontal disease. This finding was in agreement with the results of previous
studies such that 89% of dental students in the study by Araújo et al, [34] in Brazil, 89% of dentists
in the study by Paquette et al, [38] in North Carolina, 96.4% of dentists in the study by Al-Khabbaz et
al, in Kuwait, and 70% of oral hygienists in the study by Bell et al, in North Carolina were aware of
this fact [33-36].
Of all participants of the present study, 82.1% were aware of the fact that treatment of periodontal
disease can aid in better control of blood glucose. This finding was in line with the results of AlKhabbaz et al, (60.1%), and Efurd et al (82%) [35,37]. Also, 85.4% of dental students in this study
knew that diabetic patients with poorly controlled blood glucose level poorly respond to dental
treatment, which was in accord with the findings of Efurd et al, [37] in Arkansas (64%). Of all, 86.9%
of the dental students declared that xerostomia is an oral complication of poorly controlled DM,
which was in agreement with the findings of Nivashini et al, [38] (64% of students were aware of this
fact). In the present study, 65.4% of students agreed with the statement that poorly controlled DM
increases the incidence of dental caries; 81.3% of dental students in the study by Nivashini et al. [38]
agreed with this statement. The majority of students (96.2%) in the present study believed that
bacterial/fungal infections are among the oral complications of poorly controlled DM, which was in
agreement with the results of Nivashini et al, [38] (93.3% of students were aware of this fact). In this
study, 99.2% of dental students were aware of poor wound healing in patients with poorly controlled
DM. However, only 55.3% of dental students were aware of this fact in the study by Nivashini et al
[38]. Moreover, 76.2% of dental students in the present study knew about oral mucosal burning
sensation in patients with poorly controlled DM while this rate was 49.3% in the study by Nivashini
et al [38]. This difference may be attributed to the difference in educational curricula of the two
countries, and it appears that less attention has been paid to this topic in the educational curricula in
India [38].
In the present study, 83.1% of dental students well detected the signs and symptoms of the
hypoglycemic shock and managed it. In the study by Araújo et al, in Brazil, 60% of dental students
well detected the signs and symptoms of the hypoglycemic shock, and 74.6% of dental students in
the study by Nivashini et al. [38] had optimal knowledge about the management of hypoglycemic
shock, which was in agreement with the present results [34,38].
In this study, 63.1% of dental students could diagnose an undetected diabetic patient based on oral
manifestations and referred him to a physician. This rate was 61.2% in the study by Lin et al [39].
In the present study, no correlation was noted between the knowledge of dental students and their
practice regarding the oral health of diabetic patients. Similarly, Efurd et al. [37] reported that the
knowledge level of dentists and oral hygienists regarding DM had no significant correlation with their
practice, which was in agreement with the present results. It appears that the currently provided
education regarding the oral health of diabetic patients cannot be put into practice, and the
educational curricula are in need of a revision. It is suggested to allocate more sessions to instruction
of oral manifestations and complications of systemic diseases and assessment of cases [37].
In the present study, the practice of students had a significant inverse correlation with their age, such
that by an increase in age, the practice of students deteriorated. Since all participants were senior
dental students and 13.2% of them were between 26 and 40 years of age, they probably had different
concerns (while being in the same educational level), which caused their discouragement with regard
to their practice.
Age had no significant correlation with the knowledge level of dental students regarding the oral
health of diabetic patients in the present study, which was in line with the findings of Lin et al.
However, Al-Khabbaz et al. found a significant correlation between the age of dentists and their
knowledge. They explained that by an increase in age, dentists and physicians gained greater
experience through management of a higher number of diabetic patients, which resulted in their
knowledge enhancement. Since the students in the present study were all from the same academic
level and had equal work experience, lack of a significant correlation between their age and

knowledge level was expected [35,39]. Also, gender had no significant correlation with knowledge
and practice, which was in agreement with the results of Lin et al [39].
No significant correlation was found between the socioeconomic status and knowledge or practice
of dental students. However, Kunzel et al. [40] reported that dental clinicians with lower
socioeconomic status had a more active role in management of diabetic patients compared with
dentists with moderate and high socioeconomic levels. They concluded that dentists with lower
socioeconomic status visit a higher number of undetected diabetic patients. Since dental students
were our target population in this study who had not started their practice, this difference between
the two studies can be justified [40].
In the present study, a significant correlation was found between the GPA score and knowledge and
practice of dental students. Since the designed questionnaire assessed the knowledge level of
students by questions similar to the questions in student exams, the significant correlation of GPA
score and knowledge and practice score of students could be expected.
The response rate was 94% in this study, which was a strength. This rate was 49% (n=667) in the
study by Paquette et al [33].
Low participation rate of students attending the dental schools of Islamic Azad University and Shahid
Beheshti University of Medical Sciences was a limitation of this study, which was due to their lower
number of credits and their shorter attendance time in the university. Future studies can be
conducted on students in the 11th term and should consider the limitations of students in university
attendance. This study was conducted in only one city (Tehran) in 2018; thus, the results cannot be
generalized to all senior dental students of Iran.

Conclusion
This study showed that the knowledge level and practice of senior dental students of Tehran
regarding the correlation of periodontal disease and DM was moderate. Considering the fact that the
knowledge of students did not improve their practice, it appears that educational interventions and
revision of dental curricula on this topic may improve their practice.
Acknowledgement: This study was derived from a thesis for a DDS degree in 2019 (code:6408)
supported by Tehran University of Medical Sciences.
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