
Meandros Med Dent J

Original Article / Özgün Araştırma

296

© Meandros Medical and Dental Journal, Published by 
Galenos Publishing House.
This is article distributed under the terms of the 
Creative Commons Attribution NonCommercial 4.0 
International Licence (CC BY-NC 4.0).

Meandros Med Dent J 2022;23:296-302

Öz
Amaç: Araştırmamızda, diyabetli Türk popülasyonunda ağız sağlığına ilişkin 
davranışlar ve bilgi düzeyleri değerlendirilmiştir. 
Gereç ve Yöntemler: Kesitsel çalışmamızda, tip 2 diyabet hastalarında ağız sağlığına 
ilişkin tutumlar, bilgi düzeyleri ve farkındalık öğeleri bir anket ile değerlendirildi. 
Bulgular: Altı aylık bir süreçte, 439 katılımcı anketi tamamladı. Katılımcıların 
büyük çoğunluğunun (%67) diyabet-periodontal hastalık ilişkisi hakkında yeterli 
farkındalığa sahip olmadığı belirlendi. Diyabetli bireylerin ağız sağlığına ilişkin diş 
hekimine yönlendirilme oranı çok düşük bulundu. Ayrıca diş hekimlerinin diyabete 
ilişkin artmış periodontal riskler hakkında hastalarını uyarma oranı %19,4 idi. 
Sonuç: Bulgularımız tip 2 diyabetik bireylerin ağız sağlığına ilişkin zayıf tutum 
sergiledikleri ve yetersiz bilgi düzeyine sahip olduklarını göstermiştir. 

Introduction

Diabetes mellitus is a chronic metabolic disorder characterized 
by hyperglycaemia resulting from damage to insulin secretion or 
insulin activity or both (1). It is estimated that the prevalence of 
diabetes among adults in developing countries will have increased by 
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Abstract
Objective: In our research, we determined the oral health behaviors and knowledge 
levels of the Turkish population with diabetes. 
Materials and Methods: In this cross-sectional study, a self-reported questionnaire 
was used to assess the oral health practices, knowledge, and awareness items of the 
patients with a confirmed diagnosis of type 2 diabetes. 
Results: A total of 439 respondents completed the questionnaire in a 6-month 
period. A majority of the participants (67%) were unaware about diabetes-
periodontal disease relationship. However, only 9.6% of patients with diabetes 
were referred to a dentist for oral health. The rate of participants who received 
information about diabetes related increased periodontal risks by dentists was 
19.4%.
Conclusion: Our findings showed that type 2 patients with diabetes had poor 
attitudes and knowledge about oral health. 
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69% between 2010 and 2030, affecting 439 million 
individuals worldwide (2). 

Periodontal diseases are inflammatory disorders 
of the periodontal supporting tissues that causes 
attachment loss and alveolar bone destruction (3). 
That the risk of periodontal disease occurrence in 
diabetic patients is two to three times higher (4). 
The severity of periodontal disease also increases, 
especially in long-term diabetic individuals with poor 
metabolic control (5). 

Periodontal diseases can have significant effects 
on glycemic control in diabetics by inducing increased 
systemic chronic inflammatory condition (6). There 
is an increased risk of diabetes related complications 
such as cardiovascular events in diabetic patients with 
severe periodontitis (7). Several studies have shown 
that the treatment of periodontal diseases improves 
metabolic control of diabetes (8,9). 

As evidence supporting the bi-directional 
relationship between diabetes and periodontal 
diseases has increased, prevention and control of 
periodontal diseases has become important for 
diabetic patients. However, several studies have 
shown that there is insufficient knowledge and 
awareness about oral and periodontal health among 
patients with diabetes (10,11). 

The aim of this study is to evaluate the oral hygiene 
habits of diabetics in a small Turkish population and 
determine patients’ knowledge of the link between 
diabetes and periodontal health. 

Materials and Methods
Participants for the study were recruited from 

those patients attending to the outpatient clinic at the 
Department of Endocrinology in Pamukkale University 
Hospital. All patients had a confirmed diagnosis of 
type 2 diabetes mellitus. Patients who agreed to 
participate in the study signed consent forms before 
filling out the questionnaire. In a 6-month period, a 
total of 439 diabetic patients completed the survey. 

The first part of the questionnaire recorded the 
demographic characteristics of participants metabolic 
control of diabetic patients was evaluated with 
glycated haemoglobin (HbA1c) levels. They were 
obtained from patient’s medical records. Glycemic 
control was classified as three degrees. HbA1c <7% 
was considered as good controlled, HbA1c ≥7 to <8% 
as fair controlled and HbA1c <8 as poor controlled (12).

In the second part, gingival health data and the 
knowledge of the relationship between periodontal 
disease and diabetes were evaluated. Participants 
were asked if their dentists informed them about the 
risk of diabetes-related periodontal diseases and if 
their physicians referred to a dentist for periodontal 
health. 

The study protocol was approved by the Ethics 
Committee of Pamukkale University with 60116787-
020/44409 protocol number (date: 26.06.2018).

Statistical Analysis
Data were analysed by using Statistical Package 

for the Social Sciences (SPSS) version 22. Categorical 
variables were given as numbers and percentages. 
Pearson chi-square analysis was used for the 
differences between categorical variables. Statistical 
significance was considered as p≤0.05. 

Results
A total of 439 (276 females and 163 males) 

patients completed the questionnaire. Demographic 
characteristics of participants are as shown in Table 
1. The length of the diagnosis of diabetes was more 
than 10 years for 46% of the participants. The rate 
of diabetic patients with poor glycemic control was 
36.2%. About 39% of the participants had one or 
more systemic diseases accompanying diabetes. 

Periodontal Health Awareness and Attitudes to 
Dental Care 

Dental care and oral hygiene behaviours of the 
respondents were shown in Table 2. The proportion of 
participants who had a dentist visit within last one year 
was 43.1% (189/439). The main reason for not visiting 
a dentist was finding unnecessary (68%, 170/250). 
Majority of the participants (62%) stated that they 
did not have any knowledge about gingival diseases. 
The rate of respondents who noticed bleeding in 
their gums was 31%. About 66% of the participants 
reported that they brush their teeth regularly.

Awareness of Diabetic Patients Related to 
Periodontal Disease

Participants were asked whether there is a 
relationship between diabetes and periodontal 
disease (Table 2). Nearly 67% of the respondents 
stated that they did not have any knowledge about 
the possible association between periodontal disease 
and diabetes. Majority of diabetic patients (90.4%) 
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were not referred to a dentist for their periodontal 

health. Similarly, 81% reported that their dentist did 

not inform them about the importance of periodontal 
health relating to their diabetes.

Distribution of the questions determining knowledge 
and awareness according to gingival health attitudes are 
shown in Table 3. 80.2% of those who have knowledge 
about gingival diseases and 84.4% of the participants 
who are aware of diabetes is a risk factor for periodontal 
diseases reported brushing their teeth at least once a 

Table 1. Demographic data of the participants
Characteristic n Percent

Gender Female/male 276/163 37.1/62.9%

Age 

20-29 years 12 2.7%

30-39 years 32 7.3%

40-49 years 82 18.7%

>50 years 313 71.3%

Education 

Elementary 295 67.2%

High school 70 15.9%

Collage 57 13%

PhD 17 3.9%

Monthly income (TL)

<2000 262 59.7%

2000-4000 146 33.3%

4000-6000 28 6.4%

>6000 3 0.7%

Smoking status
Smoker 78 17.8%

Non-smoker 361 82.2%

Waist circumference

Male

Over-weight/
obese 

67/85 41.1/58.9%

Female 

Over-weight/
obese 

49/223 17.7/82.3%

Length of diagnosis 
of diabetes (years)

<1 32 7.3%

1-5 102 23.2%

5-10 103 23.5%

>10 202 46%

HbA1c levels (mmol/
mol)

<7 90 20.5%

≥7 to 8< 190 43.3%

≥8 159 36.2%

Presence of diabetic 
co-morbidities

Yes 168 38.3%

No 271 61.7%

Diabetes treatment

Oral 
medication

255 58.1%

Insulin 174 39.6%

Only diet 10 2.3%

Diet control
Yes 259 59%

No 180 41%

Exercise 
Yes 164 37.4%

No 275 62.6%
TL: Turkish Lira, HbA1c: Hemoglobin A1c

Table 2. Oral health awareness and dental care habits 
of participants
Characteristic n Percent 

Dentist visit
(within last 
year)

Yes 189 43.1%

No 250 56.9%

Reasons for not 
visiting a dentist 
in the past year

Lack of necessity 170/250 68%

Anxiety 37/250 14.8%

Lack of time 31/250 12.4%

Afraid of dental 
treatments 

12/250 4.8%

Knowledge of 
gingival disease

Yes 167 38%

No 272 62%

Gingival 
bleeding 

Yes 136 31%

No 303 69%

Frequency of 
tooth brushing

1/Day 159 36.2%

2/Day 113 25.7%

>2/Day 17 3.9%

1/2-3 Day 72 16.4%

Less than 1/2-3 Day 78 17.8%

Change of 
toothbrush

3 months 176 40.1%

6 months 139 31.7%

1 year 61 13.9%

Less than 1 year 63 14.4%

Interdental 
cleaning 

Yes 206 46.9%

No 233 53.1%

Do you think 
there is an 
association 
between 
diabetes and 
periodontal 
health? 

Yes 148 33.7%

No 291 66.3%

Referral to 
a dentist by 
physician

Yes 42 9.6%

No 397 90.4%

Information by 
a dentist on oral 
health

Yes 85 19.4%

No 354 80.6%
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day. Participants who were informed by a dentist on 
periodontal health had significantly higher percentages 
of the knowledge of gingival diseases and diabetes-
periodontal disease relationship (p=0.000). Awareness 
of the relationship in diabetes and periodontal diseases 
was significantly higher in respondents who have 
knowledge about gingival disease (p=0.000). 

The attitudes to gingival health of diabetic patients 
who are at high risk for periodontal diseases were 
also evaluated separately and presented in Table 4. 
Those participants were less likely to report regular 
dentist visit, gingival bleeding, use an interdental 
cleaning tool, referral to dentist by physician and 
being informed in possible periodontal disease risk. 
About two thirds of these participants were unaware 
of diabetes is a risk factor for periodontal diseases. 

Discussion

The key finding of our survey is that type 2 diabetic 
patients have insufficient knowledge and awareness 

about importance of periodontal health. These results 
are consistent with studies in the literature especially 
conducted in developing countries (10,13,14). 

The rate of those who reported brushing their 
teeth more than once daily (29.6%) was lower than 
the proportions in the studies performed by Bowyer 
et al. (13) (67.2%). It has been reported that as the 
educational level and financial income increases, 
dental care and periodontal health status improves 
(15). Thirty-four percent of the participants remarked 
that they do not have regular brushing habits in 
present study. The fact that this rate is higher than 
the findings of Sandberg et al. (16) (8.7%) can be 
explained by the low education and economic status 
of our study group. 

Regular dental visits are important for the 
maintenance of gingival health and prevention of 
periodontal complications, especially in diabetics. In 
a review, it was emphasised that the proportions of 
utilization dental services are very low, especially in 

Table 3. Distribution of the attitudes to gingival health by knowledge and awareness items

Knowledge of gingival disease 
n (%)

Awareness of association between 
diabetes and periodontal health 
n (%)

Yes No P-value Yes No p-value
Dentist visit (within last year)

Yes 79 (47.3) 116 (42.6) NS 74 (50) 121 (41.6) NS

No 88 (52.7) 156 (57.4) 74 (50) 170 (58.4)

Frequency of tooth brushing

1/day 67 (40.1) 92 (33.8) 0.000 58 (39.2) 101 (34.7) 0.000

2/day 59 (35.3) 54 (19.9) 56 (37.8) 57 (19.6)

>2/day 8 (4.8) 9 (3.3) 4 (7.4) 13 (4.5)

1/2-3 day 16 (9.6) 56 (20.6) 19 (12.8) 53 (18.2)

Less than 1/2-3 day 17 (10.2) 61 (22.4) 11 (7.4) 67 (23)

Interdental cleaning

Yes 90 (53.9) 116 (42.6) 0.022 86 (58.1) 120 (41.2) 0.001

No 77 (46.1) 156 (57.4) 62 (41.9) 171 (58.8)

Information by a dentist on oral health

Yes 83 (49.7) 2 (0.7) 0.000 61 (58.8) 24 (8.2) 0.000

No 84 (50.3) 270 (99.3) 87 (41.2) 267 (91.8)

Knowledge of gingival disease

Yes 92 (62.2) 75 (25.8) 0.000

No 56 (37.8) 216 (74.2)
NS: Not significant
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low- and middle-income countries (17). Similarly, in 
present study, 43.1% of patients reported a dental 
visit within past 12 months which was consistent with 
studies conducted in low income countries (18), but 
lower than in high-income countries (13,16). Poudel 
et al. (17) stated that in high-income countries, dental 
care cost was the leading reason that discourage 

participants from using dental services, while the 
main underlying reasons are lack of necessity and 
dental anxiety in low-income countries. In our study, 
68% of the participants who did not attend regular 
dental visits stated that they did not need it which 
can be due to not having sufficient knowledge about 
gingival health. Bahammam (19), have reported that 
diabetic patients who have regular dentist visits know 
that they are more vulnerable to gum problems than 
non-diabetics, also the rate of taking advice from 
their dentists about oral health care is 75%. While 
the rate of dental visit within last year was 43%, the 
proportion of patients who had been informed about 
periodontal disease risk related to diabetes by the 
dentist was below 20% in present study. This data 
may indicate that dental professionals do not take the 
medical history of patients on diabetes or not to take 
on responsibility of educating on diabetes related 
periodontal health. Those who are taken advice from 
healthcare professionals for dental check-up at least 
twice a year are more likely to visit a dentist in the last 
12 months (14). In our study, the low rate of referral 
of the participants to a dentist by physicians for oral 
examination may have decreased dental attendance 
rates.

Nearly 67% of our study population were unaware 
that diabetes is a risk factor for periodontal diseases 
in line with most of the studies which reported more 
than half of diabetic patients have a lower knowledge 
about diabetes-periodontal disease relationship 
(19). On the internet-based survey of Amassi and 
Dakheel (20), 76% of the diabetic patients were aware 
of the adverse effects of diabetes on periodontal 
health, which is much higher than our results (33%). 
Furthermore, they emphasised that almost half of 
the participants in their study have under-graduate 
or postgraduate. This difference may be due to the 
fact that our population consist of only the patients 
attending to diabetes outpatient clinic and have lower 
education level. 

The severity of periodontal disease is higher in 
individuals with poor metabolic control and long-
term diabetes (5). As well as there is some evidence 
that periodontal infections influence the incidence 
of diabetic complications adversely (21), it has 
been reported that the number of microvascular 
complications is a risk factor for severe periodontal 
disease (22). These findings are important because at 

Table 4. Distribution of oral health variables by diabetes 
related factors with a high risk for periodontal diseases

HbA1c level
(≥8 mmol/
mol) n (%)

Length of 
diagnosis
(>10 years) 
n (%)

Presence 
of systemic 
diseases 
accompanying 
diabetes 
n (%)

Dentist visit (within last year)

Yes 68 (42.8) 90 (44.6) 81 (48.2)

No 91 (57.2) 112 (55.4) 87 (51.8)

Knowledge of gingival disease 

Yes 52 (37.7) 71 (35.1) 59 (35.1)

No 107 (67.3) 131 (64.9) 109 (64.9)

Gingival bleeding

Yes 48 (30.2) 54 (26.7) 51 (30.4)

No 111 (69.8) 148 (73.3) 117 (69.6)

Frequency of tooth brushing

1/day 56 (35.2) 69 (34.2) 71 (42.3)

2/day 26 (16.4) 52 (25.7) 36 (21.4)

>2/day 7 (4.4) 9 (4.5) 5 (3)

1/2-3 day 36 (22.6) 36 (17.8) 23 (13.7)

Less than 
1/2-3 day 

34 (21.4) 36 (17.8) 33 (19.6)

Interdental cleaning

Yes 76 (47.8) 92 (45.5) 82 (48.8)

No 83 (52.2) 110 (54.5) 86 (51.2)

Awareness of association between diabetes and periodontal 
health

Yes 48 (30.2) 72 (35.6) 55 (32.7)

No 111 (69.8) 130 (64.4) 113 (67.3)

Referred to a dentist by physician

Yes 13 (8.2) 20 (9.9) 16 (9.6)

No 146 (91.8) 182 (90.1) 152 (90.5)

Information by a dentist on oral health 

Yes 29 (18.2) 40 (19.8) 33 (19.6)

No 130 (81.8) 162 (80.2) 135 (80.4)
HbA1c: Hemoglobin A1c
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least one co-morbidity was detected in 98.5% of Turkish 
patients diagnosed with type 2 diabetes for minimum 
5 years (23). Therefore, in present study, we also 
evaluated the distribution of gingival health variables 
in respondents with poor metabolic control (HbA1c 
≥8 mmol/mol), diagnosed with diabetes for more 
than 10 years and with co-morbidities accompanying 
diabetes. We found that gingival health practices 
were insufficient in these participants. However, 
the percentages of self-reported gingival bleeding, 
knowledge with gingival diseases and awareness of 
diabetes-periodontal disease relationship were low. 
Long-term periodontal care with regular periodontal 
maintenance visits ensured reductions in HbA1c levels 
of type 2 diabetic patients (24). As well as in a great 
majority of our study population, the percentages of 
referral and information provided by health and dental 
professionals about diabetes related periodontal 
diseases in patients with diabetic risk factors for 
periodontitis, were very low. It has been known that 
good oral health is strongly associated with regular 
dental visits. 

The results of our study cannot be inferred from the 
general diabetic population in the country, due to the 
small study population and the low socio-economic 
status and education level of the respondents in our 
study. This is a limitation of our survey. 

Conclusion
Our findings support that there is an essential 

requirement for increasing the awareness of 
association between periodontal disease and 
diabetes for maintaining periodontal health in 
diabetic patients. Therefore, it will be beneficial to 
enhance the knowledge of physicians and dentists 
on the bi-directional relationship between diabetes 
and periodontal diseases and to organize education 
programs to increase awareness about the importance 
and improvement of periodontal health in diabetic 
population. It will bring great benefit to include 
detailed periodontal examination and periodontal 
maintenance therapy to the program that planned for 
the management of diabetes in our society.
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