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ABSTRACT:
Objective: The aim of this study was to evaluate the awareness and knowledge of periodontal disease among medical
students of Bahria University Medical and Dental College (BUMDC) while treating diabetic patients.
Study design and Setting: It was a cross sectional study conducted in Bahria University Medical and Dental College
(BUMDC) Karachi.
Methodology: This study included participants currently studying in 3rd, 4th and final year Bachelor of Medicine and
Bachelor of Surgery (MBBS) in BUMDC Karachi. Questionnaire was divided into two parts, in the first part, demographic
details and year of study were asked, in the second part, questions regarding diabetes mellitus and its complications were
included. Total of 384 participants participated in the study and the data was statistically analyzed using responses SPSS
version 23.
Results: All the participants successfully completed the questionnaire so the response rate was 100% in this study. From
384 participants, 37% were male and 63% were female. The majority of the students were aged between 22-23 years. About
64.1% of respondents thought that they were aware of periodontal disease in diabetic patients whereas only 19.5% individual
had knowledge of periodontitis. Also around 44% of medical students could not specify clinical manifestations in periodontitis
and only 48.4% participants could state the periodontal manifestations present in diabetic mellitus.
Conclusion: It is concluded from the study that medical students have very limited knowledge regarding periodontal disease
and its association with diabetes mellitus. Very few medical students were informed about referring the diabetic patients
to the dental surgeon.
Keywords: Diabetes Mellitus, Medical Students, Periodontitis, Periodontal Disease.

diabetes syndromes (neonatal diabetes and maturity-onset
diabetes of the young (MODY), diseases of the exocrine
pancreas (cystic fibrosis), and drug- or chemical-induced
diabetes (with glucocorticoid use, in the treatment of
HIV/AIDS, or after organ transplantation).2 Diabetes mellitus
can cause multiple complications e.g. cardiac arrest, brain
stroke, renal failure, leg amputation, loss of vision and nerve
damage. In pregnancy, poorly controlled diabetes increases
the risk of fetal death and other complications.3

In 2017 International Diabetes Federation (IDF) reported
that around 451 million (age 18–99?years) people are affected
with diabetes worldwide, which may increase up to 693
million by 2045. It was estimated that 49.7% diabetic
individuals are never diagnosed. Around 5 million people,
in the age range of 20-99 years, died because of diabetes
worldwide.4 The demographical studies showed that the
prevalence of Diabetes in Pakistan is ranging from 7.6% to
11%.5 The  prevalence  of  DM  in  Pakistan  was reported
to be  5.2  million  in  the  year 2000 and by the year 2030,
it may reach up to 13.9 million.6

Among other systemic complication, diabetes played an
important role in oral diseases. Individuals with poorly
controlled diabetes are more vulnerable to oral infections.
Periodontitis is a sixth complication of diabetes.7 Periodontitis
is a condition which causes inflammatory changes in the
supporting structures of the teeth including gingival fibers,

INTRODUCTION:
Diabetes is a metabolic disorder in which glucose level
increases, with functional disorders of metabolism of  protein,
fat and carbohydrate, which results from defects in insulin
secretion, insulin action, or both.1 Diabetes has been graded
into multiple categories including, Type 1 diabetes (caused
by autoimmune â-cell destruction, which leads to complete
deficiency of insulin ), Type 2 diabetes (caused by loss of
â-cell insulin secretion progressively which eventually causes
insulin resistance),Gestational diabetes mellitus (GDM)
(occurs in pregnancy mainly 2nd and 3rd trimester), Specific
types of diabetes due to other causes, e.g., monogenic
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bone and periodontal fibers, which can eventually lead to
loss of teeth and may cause systemic inflammation. Chronic
periodontitis mostly occurs in adults whereas aggressive
periodontitis affects children only.8According to American
Dental Association (ADA), individuals with fasting blood
glucose levels higher than 125 mg/dL or 7 mmol/L are
considered as diabetic.8

Diagnosis is made on the basis of systemic and oral signs
and symptoms. Systemic signs and Symptoms include
hyperglycemia include polyuria, polydipsia, weight loss,
sometimes with polyphagia, and blurred vision whereas oral
symptoms include gingivitis and periodontitis, recurrent
oral fungal infections and impaired wound healing with
reduced salivary flow.9 Diabetes attack all periodontal factors,
including bleeding on probing, probing depths, attachment
loss and tooth loss.10 Diabetes may cause changes in the
collagen metabolism, gingival crevicular fluid, host response
and the tissue micro flora. Inflammatory mediators like
interleukin (IL)-1, IL-6 and tumor necrosis factor (TNF)
alpha are formed by inflamed periodontal tissues which
change the glycemic control thus affecting the glucose and
lipid metabolism.10

Numerous studies have been conducted which show that
very few patients with diabetes visit dentists for regular
check-ups to evaluate their periodontal health status and are
not aware of the knowledge of the oral health maintenance.
There were few studies conducted on the assessment of the
behavior and attitude of doctors towards the treatment of
patients having diabetes. It was found out that very few
physicians convey with the patient’s dentists regarding their
diabetes status and oral condition.11

Allen conducted a study in which he assessed the knowledge
of diabetic patients about periodontal diseases and found
that they had a very low awareness of this relationship, as
compared to increased knowledge for the increased risk of
eye diseases, heart disease, kidney disease and circulatory
problems.12 Despite the role of oral health care in systemic
health, it is an aspect that is often neglected.13 It is
recommended that physicians should integrate education
into the management regimen of their diabetic patients about
periodontal disease and its risk factors. There should be a
focus on referral of diabetic patients to dental care
professionals for thorough dental evaluation.14

Thus, it is necessary for medical practitioners to have basic
dental education to evaluate symptoms and diagnose dental
diseases among patients, to deliver emergency dental
treatment when needed or to recommend these patients to
maintain good oral hygiene.15 Dental students have adequate
knowledge about periodontal disease but limited studies are
available which reveal the knowledge of medical students
about periodontal disease as a complication of diabetes
mellitus in Pakistan. Therefore; the rationale of this study
was to find out the knowledge regarding the relationship

between diabetes mellitus and oral health among medical
students. This study would be beneficial in enlightening the
medical students about periodontal disease and its serious
short term and long term complications. The aim of this
study was to evaluate the awareness and knowledge of
periodontal disease among medical students of Bahria
University Medical and Dental College (BUMDC) while
treating diabetic patients.
METHODOLOGY:
A cross sectional questionnaire based study was conducted
in Bahria University Medical and Dental College (BUMDC)
Karachi from august 2018 to December 2018.Sample size
was calculated as 384 on the prevalence of 50%. A self-
administered questionnaire was distributed among the subjects
through convenience sample technique and written consent
was obtained from each participant before filling the forms.
This study included participants who are currently studying
in 3rd, 4th and final year bachelor of medicine and bachelor
of surgery (MBBS) in BUMDC Karachi. Students who
failed to give consent were excluded. Ethical clearance
certificate was obtained from ethical review committee of
Bahria University Medical and Dental College (BUMDC)
Karachi Pakistan numbered ERC 63/2018.
A survey comprising of 15 questions was used to assess the
knowledge among medical students regarding periodontal
disease in diabetic patients. Questionnaire was divided into
two parts, in the first part, demographic details and year of
study were asked, in the second part, questions regarding
diabetes mellitus and its complications were included. The
questionnaire assessed the knowledge of medical students
regarding periodontal disease in diabetic patients through
following questions (1) ADA approved fasting blood glucose
test level (2) most common oral micro vascular complications
of diabetes(3) knowledge of Periodontitis(4) clinical
manifestations in Periodontitis(5) most commonly found
periodontal manifestation among uncontrolled diabetic
individuals(6) estimate your knowledge about periodontitis
and its relationship with systemic disease.Data analysis was
done using SPSS Version 23.
RESULTS:
Among 384 participants, 142 were males and 242 females.
128 participants were from 3rd year, 129 from 4th and 127
from final year. All the participants successfully completed
the questionnaire so the response rate was 100% in this
study. According to the results shown in table 2, this study
depicts that only 13.3% of medical students always ask
diabetic patients if they have ever been diagnosed with
periodontal disease.
A majority of respondents i.e. 64.1% were aware of
periodontal disease in diabetic patients whereas only 19.5
% individual had knowledge of periodontitis. 
Among the entire population of medical students; 44% could
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3rd year 4th year 5th year

Year of Study

60

50

40

30

20

10

0

35.9

52.1

12

20-21 22-23 24-25

Age

Options
50-69 mg/dl
70-99 mg/dl
100-125 mg/dl
>126 mg/dl
50-69 mg/dl
70-99 mg/dl
100-125 mg/dl
>126 mg/dl
Xerostomia
Gingivitis
Leukoplakia
Gingival enlargement
Inflammation of Enamel
Inflammation of Dentin
Inflammation of gingiva
Inflammation of PDL,
Cementum & Bone
1st
2nd
3rd
6th
Increased collagenase activity
Decreased collagen synthesis
Decreased collagenase activity
Both a & b
Periodontal abscess
Bleeding gums
Ulcers

3rd Year
2(1.6%)
95(74.2%)
26(20.3%)
5(3.9%)
1(0.8%)
8(6.3%)
28(21.9%)
91(71.1%)
38(29.7%)
72(56.3%)
8(6.3%)
10(7.8%)
22(17.2%)
39(30.5%)
55(43.0%)
12(9.4%)

26(20.3%)
27(21.1%)
40(31.3%)
35(27.3%)
19(14.8%)
35(27.3%)
13(10.2%)
61(47.7%)
31(24.2%)
72(56.2%)
25(19.5%)

4th Year
8(6.2%)
79(61.2%)
35(27.1%)
7(5.4%)
9(7.0%)
10(7.8%)
36(27.9%)
74(57.4%)
64(49.6%)
42(32.6%)
11(8.5%)
12(9.3%)
47(36.4%)
21(16.3%)
37(28.7%)
24(18.6%)

23(17.8%)
26(20.2%)
38(29.5%)
42(32.6%)
20(15.5%)
36(27.9%)
16(12.4%)
57(44.2%)
26(20.2%)
58(44.9%)
45(34.9%)

5th Year
1(0.8%)
60(47.2%)
60(47.2%)
6(4.7%)
3(2.4%)
5(3.9%)
19(13%)
100(78.7%)
50(39.4%)
55(43.3%)
8(6.3%)
14(11.0%)
31(24.4%)
30(23.6%)
27(21.3%)
39(30.7%)

15(11.8%)
26(20.2%)
21(16.5%)
65(512%)
21(16.5%)
28(22.0%)
6(4.7%)
72(56.7%)
28(22.0%)
56(44.0%)
43(33.85%)

Parameters

Normal range of fasting blood
glucose level

Fasting blood glucose test level
in diabetes

Most Common oral
complications in diabetes
mellitus

What is Periodontitis?

Rank of Periodontitis in
complication of diabetes
mellitus.

Destruction of periodontal
structures in poorly controlled
diabetic

Most common periodontal
manifestation in diabetes

P-value

0.000

0.005

0.014

0.000

0.003

0.263

0.024

not specify clinical manifestations in periodontitis and only
48.4% participants could state the periodontal manifestations
present in diabetic mellitus.
About 33.6% of the participants thought that they have
moderate to good knowledge about periodontitis and its
relationship with systemic diseases like diabetes mellitus.
34.1% of the individuals never referred while 19.3% of the
individuals always refer their patients for evaluation to a
dentist.
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Table 1. Knowledge Parameters of Periodontal Disease in Diabetic patients among 3rd ,4th and 5th year MBBS Students.

Gender
70

60

50

40

30

20

10

0

37

63

Male FemaleGender

Year of Study



DISCUSSION:
This study was conducted to evaluate the knowledge and
awareness of periodontal disease commonly present in
diabetic patients among medical students. Diabetes has been
linked to chronic periodontitis. In an epidemiologic study
conducted in the United States, Periodontitis is 2.9 times
more common in individuals with poorly controlled diabetes
as compared to non-diabetic individuals.16  A study reported
 that it’s a bidirectional  relationship between DM  and
periodontal disease (PD). It’s a relationship in which
Periodontal Disease can effect glycemic control levels and
uncontrolled Diabetes can aggravate Periodontal Disease.17

Generally only dental hygienists and Dentists have been
educated regarding the oral disease and its systemic
association.18However there are quite less studies about
education of medical practitioners regarding oral-systemic
connection related to periodontal disease and its systemic
complication.19

In our study only 19.5% of the participants had a knowledge
about periodontitis which was significantly lower than the
study conducted by Roshni Jaiswal which was found to be

43.33%.20According to our study 64.1% of the participants
were aware that diabetic individuals are prone to periodontal
disease which was comparable to 68% of Indian
population.20So overall medical students have limited
knowledge of diabetes and its oral manifestations. A study
by al Khabbaz et al, showed that only half of all study
participants believed that diabetic patients were more
vulnerable to tooth loss whereas in our study almost 60.7%
individuals believed that diabetic patients were more
vulnerable to tooth loss because of periodontal diseases than
non-diabetic individuals.11

There are various studies which highlight the association of
systemic disease with periodontal condition. These studies
recommended that controlling periodontal and gingival
disease may be significant in reducing other systemic
inflammatory conditions, thus preventing or controlling
diabetes mellitus, cardiovascular diseases and other systemic
diseases.21,22 A study conducted in North Carolina concluded
that majority of the endocrinologists and internists have
very limited knowledge about the association of diabetes
mellitus with periodontal disease. 23A study conducted
byBahammam MA, showed that the patients with diabetes
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5TH YEAR
118(92.9%)
9(7.1%)
79(62.2%)
48(37.7%)
82(64.6%)
31(24.4%)
14(11.0%)
24(18.9%)
10(7.9%)
9(7.1%)
84(66.1%)
81(63.8%)

33(26.0%)

9(7.1%)

4(3.1%)
79(62.2%)
36(28.3%)
12(9.4%)
10(7.9%)
26(20.5%)
82(64.6%)
9(7.1%)

OPTIONS
Yes
No
Yes
No
Never
Often
Always
Bleeding gums
Mobile teeth
Gingival recession
All of the above
Encouraged to visit a dentist at
least once a year
Advised to follow a strict a diet
regimen
Advised to increase the drug
dosage
Advised to reduce weight
Limited
Moderate
Good
Strongly disagree
Disagree
Agree
Strongly agree

3RD YEAR
118(92.2%)
10(7.8%)
77(60.2%)
51(39.8%)
69(53.9%)
37(28.9%)
22(17.2%)
53(41.4%)
3(2.3%)
6(4.7%)
66(51.6%)
73(57.0%)

36(28.1%)

9(7.0%)

10(7.8%)
86(67.2%)
35(27.3%)
7(5.5%)
10(7.8%)
16(12.5%)
86(67.2%)
16(12.5%)

4TH YEAR
117(90.7%)
12(9.3%)
90(69.8%)
39(30.2%)
62(48.1%)
52(40.3%)
15(11.6%)
46(35.7%)
5(3.9%)
13(10.1%)
65(50.4%)
76(58.9%)

30(23.3%)

15(11.6%)

8(6.2%)
90(69.8%)
18(14.0%)
21(16.3%)
30(23.3%)
22(17.1%)
73(56.6%)
4(3.1%)

Parameters P-value
Awareness of complications
of diabetes

Awareness of periodontal
disease in diabetics?

Ask patients about
periodontal disease

Clinical manifestations in
Periodontitis

Advise to diabetic patients
who have or are at risk for
periodontal disease

Knowledge about periodontal
disease and its relationship
with systemic disease

Role as a physician for
evaluation of periodontal

0.090

0.005

0.020

0.002

0.459

0.004

0.000

Table 2. Awareness Parameters of periodontal disease in diabetic patients among 3rd ,4th and 5th year MBBS Students.
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lack basic knowledge about the association between oral
health and diabetes. 24As the number of patients having oral
complications of diabetes mellitus and other systemic diseases
is increasing with time so it is important to incorporate
medical-dental collaboration and inter-professional education
to manage the rising number of patients. Physicians need to
show more interest and get more involved in promotion of
oral health. Moreover, incorporation of oral health education
in the curriculum of medical students is necessary.25General
physicians should get a proper education and knowledge
before they can take up a broader role in the early diagnosis
of oral diseases.26

Failure of examination of the oral cavity which includes
teeth and its supporting structures by physician has been
reported.27So it should be encouraged to do routine oral
examination of patients with uncontrolled diabetes who are
at higher risk for developing periodontal disease. When
physicians are examining a diabetic patients, it is vitally
important to include examination of oral cavity as it is
important for the treatment of Periodontal disease and
diabetes mellitis.28Medical practitioners should take certain
regulatory steps which includes: inquiring diabetic individuals
about their oral hygiene, specifically bad breath, any sign
of inflammation, altered taste sensation(Dysgeusia) or any
other oral symptoms; also questioning regarding last visit
to a dentist and reminding diabetic individuals that they
need to have dental examination every 6 months as
recommended by American Dental Association
(ADA).Diabetic patients should be presented with a
personalized dental plan which can be used to inhibit and
control periodontitis.29

A study conducted among medical students in Australia
revealed that there’s generally positive approach towards
the significance of oral health trainings. But they had overall
less understanding of dental caries, oral-systemic connections,
and oral health inconsistency during undergraduate years.19

The strength of this study was the huge sample size and the
intended topic of the study. Among the limitations the single
centered study but the results can be generalized to the entire
population due to diabetic prevalence in Pakistan. .It is
recommended that during medical school years, students
obtain less than two hours of training on oral health. More
studies are required to assess the impact of dental health
referrals and patient’s educational interventions. There should
be interdisciplinary approach is required between dental and
medical professionals to provide holistic care to the diabetic
individuals who are at increased risk for periodontal disease
and insure timely treatment of the individuals. It is necessary
to implement learning approaches in the curriculum for
medical and dental students to extend professional education
and their association to educate dentists and physicians for
prevention and management of diabetic patients with
periodontal disease.

CONCLUSION:
It is concluded from the study that medical students have
very limited knowledge regarding periodontal disease and
its association with diabetes mellitus. Very few medical
students were informed about referring the diabetic patients
to the dental surgeon.
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