ORIGINAL RESEARCH

Assessment of Knowledge, Attitude and Practice of Diabetic
Patients Towards Oral Health: A Cross-sectional Study
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A b s t r ac t
Aim: The study’s objective was to measure diabetic patients’ knowledge and awareness of the risks of oral illnesses viz. periodontal/gum disease
or dental caries and to assess their attitudes and practices toward maintaining good oral health through proper oral hygiene and regular dental
check-ups.
Material and methods: The study was a descriptive observational survey performed on 210 patients with diabetes in the Jazan region, Saudi
Arabia. Structured questionnaires were utilized to assess the respondents’ social background, medical history, dental services usage, knowledge,
values, and attitude toward oral health.
Results: Results showed that approximately 70% of the study participants were unaware that oral illnesses, viz. dental caries, and periodontal
infection, occur more in people with diabetes. Diabetic patients had a low degree of responsiveness and knowledge of oral health, although most
diabetic patients were known to the numerous medical problems associated with diabetes such as viz. delayed wound healing, cardiomyopathy,
retinopathy, and nephropathy, etc.
Conclusion: The study results indicated a lack of awareness regarding oral health problems associated with diabetes; however, these patients
were well aware of the systemic complications.
Clinical significance: This study suggests a need to educate diabetes patients about the oral manifestations associated with diabetes. Further,
this awareness and early diagnosis of oral complications due to diabetes will improve overall oral health in these patients.
Keywords: Dental caries, Diabetes, Oral hygiene, Periodontal infection.
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Introduction

1–2

Diabetes is a metabolic disorder manifested by hyperglycemia
resulting from the abnormal secretion of insulin, insulin action, or
both. With increasing prevalence globally, diabetes is considered
a major chronic epidemic disorder without any differences in
ethnic background and monetary levels both in developing and
developed countries and has also been selected with the status of
’public health priority in the majority of the countries.1
In 2020, according to the International Diabetes Federation
(IDF), 463 million people had diabetes in the world and 88 million
people in the Southeast Asia region. The prevalence of diabetes in
the population is 8.9%, according to the IDF.2
According to WHO, 2.8% of the worldwide population or at least
220 million people have diabetes. The incidences of diabetes are
increasing very fast, and by the year 2030, this number will almost
double. A tremendous increase in prevalence is expected to occur
in Asia and Africa.3
Diabetes mellitus has developed as an epidemic problem in
Gulf countries due to rapid socio-economic development and
lifestyle changes. It is well known that diabetes mellitus is a severe
disorder; diabetic awareness and attitude toward the increased
risk for oral diseases have not been addressed. Furthermore, oral
conditions and manifestations such as gingivitis, periodontitis,
xerostomia, opportunistic infections, increased plaque accretion,
delayed wound healing, oral paresthesia, changed the taste,
and candidiasis, are becoming a growing problem in the dental
health industry. One of the reasons for oral hygiene problems is
a lack of awareness regarding dental health and hygiene.

A range of systemic microvascular as well as macrovascular
disorders occurs in diabetic patients. Diabetes mellitus increases
the infection vulnerability as well as delayed wound healing.4
The local and systemic effects of diabetes mellitus impact
the oral cavity and its associated components. Diabetes-related
vascular alterations delay nutrient and leukocyte migration to
gingival tissues, limiting oxygen diffusion and metabolic waste
product clearance and increasing the severity of dental illnesses.4
Several oral manifestations like fungal and bacterial infections,
periodontal diseases, and salivary dysfunction occur in the oral cavity
with diabetes mellitus. It is documented that diabetes leads to delayed
mucosal wound healing, mucosal neurosensory abnormalities, dental
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caries, and tooth loss.5 The frequency of mouth lesions in patients
with diabetes is higher compared to healthy controls.4
There are growing indications that diabetic persons have a
higher rate of periodontal disease severity. People with diabetes
have periodontitis 2–3 times higher than nondiabetic patients.
A bidirectional detrimental link between diabetes and periodontal
disease was reported in previous studies; diabetes can increase
periodontitis, while periodontitis can wreak havoc on diabetes control.3
The objectives of the study were to evaluate the knowledge
and responsiveness of diabetic patients and their risk for mouth
disorders, and their attitudes and practices toward maintaining
good oral health due to diabetes were also evaluated.

Behavioral Parameters and Medication History

M at e r ia l s

Utilizing the Services Available

and

Methods

Study Design
The study was a descriptive observational survey performed on
210 patients with diabetes in the Jazan region, Saudi Arabia.

Study Location and Design
The study was performed in the outpatient dental clinics of the
College of Dentistry, Jazan University, during April 2019–March 2021.
All dental patients who attended the outpatient clinics during the
assessment period were included in the study.

Inclusion Criteria
Patients with Type 1 or Type 2 diabetes of any age group who had
at least one natural tooth and had been identified with diabetes
for at least 6 months were included in the study.

Exclusion Criteria
Mentally and physically disabled patients and medical personnel
suffering from diabetes.

Questionnaires
Questionnaires were created to evaluate diabetic patients’
knowledge, attitudes, and habits, as well as demographic factors.
The questionnaires were developed in English and translated to
Arabic for native speakers. Patients were told about the influence
of their systemic disease on oral health and provided a health
education booklet at the conclusion of the interview. There were 30
multiple choice closed-ended questions. Questions were related to
social background, medical history, diagnosis of diseases, and oral
self-care included dental visiting (regularity, intervals, the reason
for not visiting, feelings when confronted with dental service, and
oral health information obtained) as well as oral health practices
(oral health habits, e.g., tooth brushing and proximal cleaning).

Ethical Aspects
The study was designed to be a questionnaire-based study to obtain
information without any dental intervention and did not involve
any oral examination. Participants submitted a written consent
form to participate in the study.

Collection of Data
Eligible participants were given the questionnaires-based form to
fill, which was designed to get the information about bio-data and
dental history. Questions were categorized into five categories,
i.e., (1) social background, (2) medical history, (3) treatment history,
deterrence, and analysis of mouth disorders, (4) dental services use
available, and (5) Oral health knowledge, values, and attitudes.
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The diabetic condition was grouped according to its nature, i.e.,
Type 1 or Type 2, and glycated hemoglobin (HbA1c) levels were
grouped as <5.7% as good glycemic control, 5.7–6.4% as moderate
control, >6.5% as the poor control. Behavioral factors included
questions about smokers, and it was divided into columns named
smokers or nonsmokers.

Awareness of Oral Care
Self-care behaviors of mouth were included, such as the proper way
of brushing, brushing frequency, interdental cleaning with the help
of various aids, e.g., dental floss.
The available frequency and type of dental services were utilized.
Also, the category of dental disorder of the subject participant
was noted.

Information, Standards, and Attitude of Mouth Care
and Hygiene
The questionnaires covered cognitive components of the
participant’s understanding of the association between diabetes
and periodontal diseases. On the importance of oral health, there
were affective dimensions that were answered on a Likert scale with
responses like “completely agree,” “slightly agree,” “I don’t know,”
“somewhat disagree,” and “totally disagree.”

Data Analysis
Data were analyzed using SPSS (Statistical package for social
services) for windows (version 20, Chicago, IL) statistical software
package. Frequency tables were generated for all variables. The
demographic variables of the study sample were presented
using descriptive statistics such as means, standard deviations,
and percentages because the data was normally distributed.
The association between variables was determined using the
chi-square test. The Student’s t-test and ANOVA tests were
utilized to compare means. It was decided to use a 5% level of
significance.

R e s u lts
A total of 210 eligible patients based on the inclusion and exclusion
criteria were included in the study comprising 132 (62.86%) male
and 78 (37.14%) female. Patients ranged in age from 36 to 77 years
old. In addition, participants were separated into three age groups;
the majority of the patients, 124 (59.04%), were 45–65 years of age.
Most of the patients were educated either at the primary level or
above, but approximately 11% were illiterate. Among all the patients,
about 68% patients were nonsmokers. It was observed that 158
(75.23%) suffered from Type 2 diabetes, and 16 (7.6 %) were unaware
of type of diabetes. Among those diagnosed with Type 2 diabetes,
60 (28.57%) found out about their illness in less than a year (Table 1).
The Hemoglobin A1c (HbA1c) levels among the patients have shown
in Figure 1, 45.23% of patients had ≥6.5% HbA1c. The reported
HbA1c levels were based on the evaluation report of participants.
The awareness of patients about the oral health due to diabetes
mellitus revealed that most of the patients were oblivious about
possible fungal infection (oral candidiasis) in the mouth (54.76%),
dry mouth (51.42%), the health of teeth and gums (56.19%), and dry
mouth leading to tooth decay (53.33%). Patients also did not know
that smoking is injurious to the gums (50%), gum diseases lead to
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Table 1: Social-demographic features of participants demography
Age distribution pattern (years)
≤46
47–66
≥67
Gender
Male
Female
Educational qualifications
Illiterate
Primary
Secondary
Intermediate
University or above
Smoking status
Yes
No
Diabetes type
Type 1
Type 2
Don’t know
When did you find out you have diabetes?
<1 year before
1–5 years before
5–10 years before
Above 10 years before

Variables

Percentage

p-value

54
124
32

25.71
59.04
15.23

Chi-square - 11.4522
p-value - 0.0032

132
78

62.86
37.14

22
65
44
31
48

10.47
30.95
20.95
14.76
22.85

68
142

32.38
67.62

36
158
16

17.14
75.23
7.61

60
58
44
48

28.57
27.61
20.95
22.85

Chi-square - 1.0853
p-value - 0.297521

Chi-square - 15.76
p-value - 0.001269

Chi-square - 12.2853
p-value - 0.002149
Chi-square - 15.3171
p-value - 0.000472

Chi-square - 18.86
p-value - 0.000292

disease. The patients’ oral self-care practices showed that 94.28% of
patients brushed their teeth, 43.33% of patients visited the dentist
once a year, and 31.9% of patients did not visit the dentist. Brushing
twice a day was practiced by the majority of the patients (34.28%).
Approximately 30% felt anxiety, and 21% observed dental fear
during the visit to the dentist. Further, these patients got information
about oral health mainly from dentists (37%) and physicians (27%),
and these patients were interested in getting the education about
oral health or problems associated with diabetes (Table 4).
The oral health problems associated with diabetes, as shown in
Figure 2, were mainly pain or difficulty in eating (58.57%), bleeding
gums (79.04%), dry mouth (70.5%), psychological discomfort (62.38%),
irritability (58.1%), burning sensation in the mouth (46.66%), and poor
taste (40%). Patients with Type 2 diabetes’ oral health-related quality
of life have been displayed in Table 5 and Figure 3.
Fig. 1: Pattern of patients with HbA1c

loss of teeth (50.95%), and diabetic patients need special oral care
(51.42%) (Table 2).
The data of awareness about the complications of diabetes on
the body system showed that most of the patients were aware of
delayed wound healing (91.43%), eye effects (retinopathy) (85.71%),
nephrotoxicity (88.10%), neurotoxicity (79.52%), cardiomyopathy
(84.76%), and foot infection (87.14%) due to diabetes. Most of
these patients consulted dentists (63.24%), and 22.85% of patients
consulted physicians after these problems (Table 3).
Inadequate information was received by the majority of the
patients regarding oral manifestations of diabetes, and the primary
source of this information was the dentist (36.66%). The majority of
these patients (27.14%) had never gotten a referral from a doctor
for dental care or information on the effects of diabetes on gum

Discussion
Diabetes mellitus is one of the significant risk factors for oral
health problems that further complicate periodontal diseases.
Thorstensson et al. reported that diabetic patients had a greater
chance of periodontal disease than control subjects of the same
age.6 Similar findings were reported in the current study—also, an
increased event of teeth being affected by caries in diabetic people.
Siudikiene et al.7 observed that it might be because of differences
in the rate of saliva flow and elevated glucose levels in the saliva of
the diabetic patient.
Almas et al.8 noted that fungal and bacterial infections and
diseases of the oral mucosa such as stomatitis, benign migratory
glossitis, and fissured tongue are more common in diabetes
individuals. Regular blood sugar control and good oral hygiene,
and regular dental check-ups have been shown to be effective in
preventing oral symptoms of diabetes.
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The majority of the subjects were males, and there was a
majority of the participants between 46 and 65 years. Most of them
have primary education. Males are also more likely than females
Table 2: Patients’ awareness of the impact of diabetes mellitus on their
oral health
People with diabetes are more
likely to have fungal infection in
their mouth
Yes
No
I don’t know
Diabetes affects the health of teeth
and gums
Yes
No
I don’t know
Do you think diabetics suffer from
dry mouth?
Yes
No
I don’t know
Diabetic people with dry mouth are
more likely to have tooth decay
Yes
No
I don’t know
Is smoking more harmful to
diabetics’ gums than it is to
nondiabetics’ gums?
Yes
No
I don’t know
In diabetes mellitus, gum disease
can lead to loss of teeth
Yes
No
I don’t know
Diabetic patients need special oral
care
Yes
No
I don’t know

Variables

Frequency (%)

33
115
62

15.71
54.76
29.52

37
118
55

17.61
56.19
26.19

45
108
57

21.43
51.42
27.14

38
112
60

18.10
53.33
28.57

48
105
60

22.85
50
28.57

46
107
60

21.90
50.95
28.57

43
108
59

20.47
51.42
28.09

to seek medical help. It may be due to differences in exposure to
the outside world among the two groups. The study population
comprised 75.23% Type 2 diabetic patients, which corresponds to
an 80% prevalence in the general population as reported by earlier
research with participants of similar ages.9
Around 90% of participants who participated in the study had
diabetes-related issues. The increased prevalence of complications
could be due to late presentation prior to a diabetes diagnosis or
poor compliance with medication and exercise, leading to poor
Table 3: Effect of diabetes complications on body systems
Do you think diabetes affects the
healing process?
Yes
No
I don’t know
Effect of diabetes on the eyes
Yes
No
I don’t know
Effect of diabetes on the kidney
Yes
No
I don’t know
Effect of diabetes on the nerves
Yes
No
I don’t know
Effect of diabetes on the heart
Yes
No
I don’t know
Effect of diabetes on the foot
Yes
No
I don’t know
If you have an issue with your teeth.
So, what should you do?
Appointment with a dentist
Appointment with a doctor
Self-medication
Ignored

Fig. 2: Patients with oral health problems associated with diabetes mellitus
242

World Journal of Dentistry, Volume 13 Issue 3 (May–June 2022)

Variables

Frequency (%)

192
05
13

91.43
2.38
6.19

180
11
19

85.71
5.24
9.05

185
08
17

88.10
3.80
8.10

167
18
25

79.52
8.57
11.91

178
09
23

84.76
4.29
10.95

183
11
16

87.14
5.24
7.62

137
48
18
07

63.24
22.85
8.57
3.33
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control of blood glucose levels. Over 32% of the participants had a
history of smoking. Oral microflora has been shown to be negatively
affected by smoking and alcohol usage. Smoking has also been
shown to be a risk factor for periodontal disease. Similar types of
findings were reported by Oyapero et al.4
Antiquity of previous appointments to medical aid due to
pain or some emergency treatment was observed in the majority
of participants. A total of 43.33% of patients visited the dentist a
year before the study took place and their reason for visiting was
pain or an emergency arisen. Bleeding gums and dry mouth were
found to be the most common problem among the participants.
Other studies have reported the same pattern.10–13
Table 4: Oral self-care practices by the participants
Variables

Frequency (%)

198
12

94.28
5.72

47
72
53
38

22.38
34.28
25.24
18.10

24
28
91
67

11.43
13.33
43.33
31.90

63
44
21
82

30.00
20.95
10.00
39.05

57
77
39
37

27.14
36.66
18.57
17.62

195
15

92.86
7.14

Do you brush your teeth?
Yes
No
Timings of teeth brushing
After each meal
Two times daily
Daily once
Sporadically or nil
How frequently do you go to the
dentist?
Each 3 months
Each 6 months
Yearly
No visits
Feelings when visiting the dental
services
Anxiety
Dental fear
Pleasant
Unaffected
Source of information about oral
health
Physician
Dentist
Friends/relatives
Social/electronic media
Do you want to learn more about
the impact of diabetes on your oral
health?
Yes
No

Polydipsia is a condition created by diabetes characterized
by abnormal thirst, which results in elevated stimulation of the
sympathetic system and thus results in polyurea, which ultimately
leads to hypovolemia and changes in the salivary blood vessel
basement membrane. This whole process leads to reduced flow of
saliva in the mouth and leads to thirst and dry mouth. It is imperative
to inform the significant role of saliva in preventing gum and tooth
decay in diabetes patients.
It should be noted in this study that the majority of the
participants had one or two dental problems. Still, they did not
get a dental referral, and they did not visit a dentist for a regular
check-up except in the case of any emergency or pain that grew to
be unbearable to them. This demonstrates that oral health problems
are not given the attention they deserve by physicians, particularly
for diabetic patients who require it more than non-diabetic patients.
The same finding was reported by Karjalainen et al.14
These observations of the study shed light on the importance of
preventive measures and the promotion of oral health and hygiene
measures. Karikoski et al. have been reported to implement more
health care programs for the better control and regular check-up
and treatment of dental problems and regularly monitor and
manage the underlying pushing factor of diabetes.15
Karikoski and Ilanne-Parikka16 reported that oral problems
and some systemic non-communicable diseases like obesity,
heart diseases, stroke, and diabetes have common risk factors and
disorders. This indicates similar etiological factors that address
sedentary lifestyles and unhealthy habits. The findings of this study
agree with data reported by Ayanbadejo et al.17 in which the study
participants’ knowledge and educational level were shown to have
a strong association. In additional studies, it was noted that diabetic
individuals were unaware of the issues and consequences that could
arise in their mouths.18,19
The key finding of the current study was that most diabetic
patients lack a general understanding of the association between
diabetes and oral health complications. Furthermore, more than
half of the participants lacked adequate diabetes-related oral health
information. The findings are consistent with studies undertaken
in Saudi Arabia and around the world. 3,18,19 In comparison to these
findings, some patients believed that their diabetes produced dry
mouth and had a negative impact on their periodontal health, as
documented by Sandberg et al.20
It has been stated by the American Diabetes association that
all patients with diabetes must be referred to dental check-ups to
provide the oral health assessment as part of complete diabetes
management.21 In summary, it can be concluded that necessary

Table 5: Impact of Type 2 diabetes mellitus on quality of life among participants
During the past 12 months, how often you have problems with your mouth and teeth?
Never affected
Pain or difficulty in eating and
chewing food
Burning sensation in mouth
Bleeding gums
Dry mouth
Poor taste
Psychological discomfort (feeling
tense, anxious)
Irritability/difficulty doing usual
jobs

Less than once a month Once or twice a month

Once or twice a week

Occasionally

87

66

25

24

08

112
44
62
128
79

48
71
44
32
54

21
29
43
13
38

23
48
42
27
24

06
18
19
12
15

88

45

35

33

09
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Fig. 3: Oral health-related quality of life among patients with Type 2 diabetes mellitus

conditions for practicing healthy behavior are essential to control
oral health problems22 and knowledge about risk factors for
health. 23,24 The study has its own limitation, especially with
regards to limited sample size and lack of randomization and
clinical/laboratory investigations. These limitations should be
addressed in future studies.

C o n c lu s i o n
The study results indicated a lack of awareness regarding oral
health problems associated with diabetes; however, these patients
were well aware of the systemic complications (such as delayed
wound healing, retinopathy, cardiomyopathy, neuropathy, and
nephropathy) associated with diabetes.
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