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Amaç: Bu çalışma, sistemik hastalığı bulunan bireylerin periodontal hastalıkların 
sistemik hastalıklar üzerine etkileri konusunda bilinç düzeylerini ve etkileyen 
faktörleri incelemek amacıyla planlanmıştır.
Gereç ve Yöntemler: Tanımlayıcı tipte planlanan çalışma, dahiliye, romatoloji ve 
kardiyoloji ve ağız diş sağlığı polikliniklerine başvuran, sistemik hastalığı bulunan, 
yaş aralığı 18-65 olan, 100 erkek 100 kadın olmak üzere toplam 200 hasta üzerinde 
yürütülmüştür. Hastalara kişisel bilgi ve sosyo-demografik özellik içeren sorular 

Objective: This study aimed to investigate the level of awareness regarding the 
effect of systemic diseases on periodontal diseases among individuals with systemic 
diseases.
Materials and Methods: This descriptive study was carried out on 200 patients 
with systemic diseases (100 men, 100 women; age, 18-65 years) who presented to 
the internal medicine, rheumatology, and cardiology departments and oral health 
polyclinics. A questionnaire including 15 questions about personal information, 
socio-demographic characteristics and level of awareness about periodontal 
diseases was administered to the participants. They were asked to select among the 
three responses, “Agree”, “Disagree” or “Undecided”, for each statement.
Results: This study found that the level of knowledge of approximately 68% of the 
participants regarding the relationship between systemic diseases and periodontal 
diseases was not sufficient, and their level of awareness was significantly low. The 
level of knowledge was significantly affected by educational level, frequency of 
tooth brushing and previous oral hygiene education (p<0.05).
Conclusion: Periodontal diseases are in Two-way interaction with some systemic 
diseases. An increase in the level of knowledge will positively affect the course of 
the disease and will improve the quality of life. Therefore, patients with systemic 
diseases should be given oral hygiene training in both primary health care centres 
and oral health centres.
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Introduction

Periodontal diseases (gum disease) are diseases 
that result in destruction of hard and soft tissue 
that progress with a number of host-microorganism 
reactions initiated by dental plaque microorganisms 
(1). Destruction of tissues takes place by two 
mechanisms, either directly or indirectly. The 
response of individuals to periodontal pathogens 
varies. This is because periodontal diseases vary in 
each individual in terms of progression, severity and 
time of onset (2). These individual differences may 
also be associated with family history of systemic 
disease. Genetic factors, environmental factors and 
systemic diseases are the factors that affect and 
change the pathogenesis of periodontal diseases and 
the response of the host to treatment (3). On the 
other hand, it has been suggested that periodontal 
diseases are infectious and chronic in nature, and 
thus, they may alter local and systemic host response 
to pathogens which affect the general health of the 
individual and the course of some systemic diseases 
(4). Cardiovascular diseases, diabetes and rheumatoid 
arthritis are the leading causes of systemic diseases 
where interrelationships are mostly observed. It is 
emphasized that periodontal diseases, particularly 
severe and advanced ones, are related to diabetes 
and cardiovascular system diseases (3-5).

There is a relationship between rheumatoid 
arthritis and periodontal diseases because they both 
are chronic inflammatory diseases, there is soft and 
hard tissue destruction in the course of both diseases, 
and high proinflammatory cytokine levels are present 
in both (6,7). The relationship between periodontal 
diseases and cardiovascular system diseases is defined 
as occurrence of systemic inflammation, which starts 
as a local inflammatory attack (8).

It is thought that periodontitis and diabetes share a 
common pathogenesis with increasing inflammatory 

response on the local and systemic levels, and they are 
known to have reciprocal relations (9). Diabetes may 
cause some complications such as disorders of blood 
circulation in various organs and tissues, disorders of 
oxygen diffusion in local tissues, thickening of capillary 
and basal membranes, inability to remove metabolic 
wastes and defects in cellular and humoral immune 
responses (10). As these complications are similar 
to the pathophysiology of periodontal diseases, 
periodontitis is considered to be a complication of 
diabetes, and there is a two-way relationship between 
diabetes and periodontitis (11,12). Additionally, 
advanced glycation end-products formed after 
high blood sugar levels are thought to play a role in 
development of the chronic complications of diabetes 
(13).

The aim of this study was to evaluate the awareness 
level about periodontal diseases among patients 
who have systemic diseases such as cardiovascular 
disease, diabetes and rheumatoid arthritis and have 
been treated and followed up at cardiology, internal 
medicine and rheumatology outpatient clinics along 
with the factors effecting this awareness.

Materials and methods

The descriptive study was initiated with the 
approval of the Non-interventional Clinical Studies 
Ethics Committee (date: 01/11/2017, decision no: 
10/9) of Karabük University. Informed consent was 
obtained from individuals who voluntarily participated 
in the study after explaining the aims and benefits of 
the study and their roles in the study.

The study included a total of 200 patients, 100 
males and 100 females, diagnosed with diabetes, 
rheumatoid arthritis or cardiovascular system 
disorders (coronary heart disease, acute myocardial 
infections, stroke-related diseases such as coronary 
heart disease, acute myocardial infections and stroke). 

ve diş eti hastalıkları hakkında bilinç düzeylerini değerlendirmeyi amaçlayan 15 ifade içeren anket uygulanmıştır ve bu ifadelere 
“Katılıyorum”, “Katılmıyorum” veya “Kararsızım” şeklinde yanıtlamaları istenmiştir. 
Bulgular: Yapılan çalışmada katılımcıların sistemik hastalık diş eti hastalıkları arasındaki ilişki konusunda %68’inin bilgi düzeylerinin 
yeterli olmadığı, farkındalığın anlımlı derecede düşük olduğu, periodontal hastalık konusunda bilgi düzeyinin ise eğitim düzeyi, diş 
fırçalama sıklığı ve daha önce alınmış oral hijyen eğitiminden anlamlı düzeyde etkilendiği saptanmıştır (p<0,05). 
Sonuç: Periodontal hastalıklar bazı sistemik hastalıklarla çift yönlü etkileşim içerisindedirler. Bu bilgi düzeyinin artması hastalığın 
seyrini olumlu etkileyecek ve bireyin yaşam kalitesini artıracaktır. Bu nedenle sistemik hastalığı olan bireylere oral hijyenin genel 
sağlık üzerine etkileri konusunda eğitim verilmesi bireyin yaşam kalitesini artıracaktır.
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In this study, a questionnaire containing 15 
items was prepared based on a literature review. 
The questionnaire included socio-demographic 
characteristics, oral and dental health characteristics 
and statements aimed at measuring the level of 
knowledge of the participants on periodontal diseases. 
The items in the questionnaire were presented to the 
participants in the form of a complete sentence, which 
could be true or false, and the participants were asked 
to answer these statements as “Agree” or “Disagree”. 
The correct answers were scored as 1, and the 
incorrect and incomplete ones were graded as 0. The 
total score for each participant was obtained based 
on their cumulative score across 15 questions. The 
knowledge level and awareness of those who scored 
less than half, i.e. 0-7, were considered insufficient.

Statistical Analyses
Percentages, One-way ANOVA, student’s t-test and 

Tukey’s mean separation test were used to analyze the 
data obtained in the study. The Minitab and Microsoft 
Excel programs were used for all statistical analyses. A 
p-value of <0.05 was accepted as the cut off value for 
statistical significance.

Results

The mean age of 200 individuals (100 females, 
100 males) included in the study was 56.13±9.8 
(Minimum:19, Maximum:77). Among these individuals, 
120 (60%) were married and 80 (40%) were single. It was 
determined that 126 individuals (63.0%) had primary 
education, 37 (18.5%) were high school graduates, and 
37 (18.5%) were university graduates. It was observed 
that 21 individuals (10.5%) had low, 118 individuals 
(59.0%) had moderate and 61 individuals (30.5%) had 
high income levels. Among the patients, 130 (65.0%) 
had never smoked, 22 (11.0%) had smoked but quitted 
recently, and 48 (24.0%) were smoking. When the 
systemic disease statuses of the individuals were 
examined, we observed that 62 individuals (31.0%) 
had cardiovascular system diseases, 111 individuals 
(55.5%) had diabetes, and 27 participants (13.5%) had 
rheumatoid arthritis (Table 1). 

It was found that 52 patients (26.0%) brushed 
their teeth several times a day, 104 patients (52.0%) 
brushed their teeth several times a week, and 44 
patients (22.0%) brushed their teeth several times a 

month. 98 patients (49.0%) reported that they did not 
have enough knowledge about oral and dental health, 
while 102 patients (51.0%) reported that they had 
sufficient knowledge about oral and dental health. 
A total of 130 (65.0%) participants had prostheses 
(Table 2).

A total of 13 items about the relationship 
between periodontal diseases and systemic diseases 
were directed to the participants (Table 3). Only 45 
participants (22.5%) responded correctly to the 
statement “Gum disease affects the overall body”. 
One-hundred participants (50.0%) did not have 
any knowledge, and (Table 3) 67 (33.5) participants 
selected the correct response for the statement “gum 
disease increases the number of microbes in the body 
by means of blood” .

When the scores obtained from questioning 
the participants knowledge on the relationship of 
periodontal disease-systemic disease were analyzed, 
it was determined that the ratio of participants who 
scored 0-7 points was 68% (Table 4).

Table 1. Distribution of socio-demographic 
characteristics of patients

Age 56.13±9.8 (min:19, max:77) n %

Gender
Female 97 48.5

Male 103 51.5

Marital status
Married 120 60.0

Single 80 40.0

Education level

Primary 126 63.0

High school 37 18.5

University 37 18.5

Income level

Low (<1000) 21 10.5

Medium 
(1000-2000) 118 59.0

High (>2000) 61 30.5

Smoking

Never 130 65.0

Quitted 22 11.0

Smoker 48 24.0

Presence of systemic disease

CV system 
disease 62 31.0

Diabetes 111 55.5

Rheumatoid 
arthritis 27 13.5

Total 200 100
Min: Minimum, max: Maximum, CV: Cardiovascular
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When the total score of periodontal diseases-
systemic diseases knowledge statements were 
compared to the other variables, it was determined 
that the level of knowledge was not affected by 
gender. Nevertheless, the total score was significantly 

affected by the level of oral hygiene education, 
highest education level and tooth brushing frequency. 
The awareness of the participants was found to be 
significantly low (Table 5).

Table 2. Oral and dental health information of patients

n %

Teeth brushing frequency

Several times a day 52 26.0

Several times a week 104 52.0

Several times a month 44 22.0

Did you have oral hygiene training?
No 98 49.0

Yes 102 51.0

Do you have a dental prosthesis?
No 70 35.0

Yes 130 65.0

How often do you clean your prosthesis?

Several times per day 27 13.5

Several times a week 80 40.0

Several times per month 23 11.5

None 70 35.0

Total 200 100

Table 3. Distribution of the responses to items on knowledge of periodontal disease-systemic disease

Periodontal disease knowledge statements Agree n (%) Disagree n (%) Undecided n (%)

Gum disease increases the number of microbes in the body by means of blood 67 (33.5) 33 (16.5) 100 (50.0)

Gum disease increases the risk of heart disease 61 (30.5) 41 (20.5) 98 (49.0)

Gum disease increases the risk of joint rheumatism 44 (22.0) 44 (22.0) 112 (56.0)

Gum disease causes microbial infiltration into the blood and exacerbates existing 
diseases 79 (39.5) 27 (13.5) 94 (47.0)

Gum disease is more common in diabetic patients 93 (46.5) 22 (11.0) 85 (42.5)

Existing gum disease is exacerbated in diabetic patients 93 (46.5) 24 (12.0) 83 (41.5)

Blood clotting may increase in gum disease 42(21.0) 36(18.0) 122(61.0)

More attention should be devoted to oral care as the body defenses decrease in 
diabetics 110 (55.0) 18 (9.0) 72 (36.0)

Since gum disease triggers heart disease, more attention should be paid to oral 
care 72 (36.0) 30 (15.0) 98 (49.0)

As gum diseases increase the number of microbes in the blood, patients with 
rheumatism should pay more attention to oral care 70 (35.0) 34 (17.0) 96 (48.0)

Those with cardiovascular diseases should pay more attention to oral care for 
general health 69 (34.5) 39 (19.5) 92 (46.0)

Gum disease affects the overall body 45 (22.5) 29 (14.5) 126 (63.0)

Gum disease lays the ground for cardiovascular diseases 58 (29.0) 29 (14.5) 113 (56.5)

Smoking also worsens gum disease similar to heart disease 125 (62.5) 9 (4.5) 66 (33.0)

If the food residue in the tooth does not get brushed off regularly, it causes gum 
disease 55 (27.5) 29 (14.5) 126 (63.0)

Total 200 (100)
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Discussion

Taking necessary measures for periodontal diseases 
in the presence of systemic diseases and preventing 
them from occurring are important goals for public 
health (14). Furthermore, oral and dental health is an 
important factor that directly affects the quality of life 
and satisfaction of the individual, which should not be 
considered apart from general systemic health (15). 
We evaluated the knowledge and awareness levels 
of individuals with rheumatoid arthritis, diabetes 
and cardiovascular diseases (coronary heart disease, 
acute myocardial infections, and stroke) in the light of 
the literature.

We determined that the participants’ levels of 
knowledge and awareness were significantly low. 
The relationship between periodontal diseases and 
systemic diseases such as heart diseases, diabetes, 
rheumatoid arthritis and pregnancy complications is 
known. However, it is evident that it is necessary to 
disseminate this information, and failure to do so may 
adversely affect public health (16,17).

In their study, Granados-Principal et al. (18) 
reported that periodontal diseases are have a 
reciprocal relationship with cardiovascular diseases, 
and physicians of both branches should work together 
considering the common risk factors in these two 
types of diseases. Kinane and Lowe (19) found a 
common set of predisposing factors for periodontal 
diseases and cardiovascular diseases in a study that 
targeted underlying factors of both diseases, and they 
argued that both disorders affected each other. In our 
study, it was evident that the rate of correct answers 
to the knowledge-related statements was low, and the 
level of knowledge and awareness of the participating 
individuals about the bidirectional relationship 
between periodontal status and cardiovascular 
disease was quite low.

In their comparative study, Özkan et al. (20) 
reported that the patients with rheumatoid arthritis 
had a higher risk of periodontal disease compared to 
healthy individuals. In order to promote motivation 
for periodontal and oral care in rheumatoid arthritis 

Table 4. Distribution of periodontal disease-systemic disease relationship knowledge scores

n %

Cumulative points gathered from gum disease knowledge statements 0-7 Points 136 68.0

8-15 Points 64 32.0

Table 5. Analyses of the periodontal diseases-systemic diseases knowledge statements in the context of the other 
variables

 n Mean ± SD t p

Gender
Female 97 5.49±4.6

0.45 0.83
Male 103 13.6±3.7

Did you have previous oral hygiene training?
No 98 4.26±4.3

13.52 <0.001*
Yes 102 6.52±4.5

Cumulative points gathered from gum diseases 
knowledge statements

0-7 Point 136 2.82±2.5
-21.80 <0.001*

8-15 Point 64 10.92±2.4

 n Mean ± SD f p

Education level

Primary 127 4.86±4.7

3.84 <0.001*High school 37 5.21±3.6

University 36 7.63±3.9

Tooth brushing frequency

Several times a day 52 7.7±4.4

10.48 <0.001*Several times a week 104 4.8±4.4

Several times a month 44 4.0±3.6
*: p<0.05, p: Significance level, t: Student’s t-test, n: Sample size, SD: Standard deviation f: ANOVA F-test value
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patients, they suggested informing patients regarding 
the bidirectional relationship between rheumatoid 
arthritis and periodontal health. They also emphasized 
the use of mechanical cleaning assistive devices 
such as electric toothbrushes, irrigation devices, 
chlorhexidine and fluorinated mouthwashes for oral 
care. In our study, it was determined that patients with 
rheumatoid arthritis had low levels of knowledge about 
periodontal diseases, and they did not have sufficient 
knowledge and awareness about the existence of a 
relationship between existing systemic disorders and 
periodontal health. Potempa et al. (21) stated that 
patients with rheumatoid arthritis should be given a 
detailed protective dentistry service and emphasized 
the importance of acquisition and maintenance of 
periodontal health in such patients.

Poyrazoğlu et al. (22) concluded that all diabetic 
patients should have regular oral examinations, 
especially periodontal examinations, and patients 
and their families should be educated in this regard. 
Acıpınar et al. (23) stated that there is a bidirectional 
relationship between periodontitis and diabetes, and 
they trigger each other. Thus, they emphasized that 
treatment of periodontal disease should be a part of 
diabetes treatment. 

In our study, the level of awareness of diabetic 
patients about periodontal health knowledge and the 
bidirectional relationship between periodontal health 
and diabetes were investigated, and their awareness 
and knowledge levels were found to be very low. In 
parallel with the literature, we think that patients 
and their families should be informed more on oral 
and periodontal health and directed to routine dental 
checkups.

However, as limitations of our study, the low level 
of education in Turkish society and random formation 
of individuals in the studied population caused a 
disproportionate distribution of education levels. 
Additionally, since there were no conditions for oral 
findings and dental indices of the patients at internal 
medicine and cardiology outpatient clinics, their levels 
of knowledge and current oral statuses could not be 
discussed. Considering these limitations, it is useful to 
carry out further studies with larger samples.

Conclusion

Oral health disorders, periodontal diseases and 
general systemic diseases are very common health 

problems in Turkish society, and they affect quality 
of life negatively. Oral health, especially periodontal 
health, has a two-way interaction with some systemic 
diseases. As evident in this study, the awareness 
levels of the participants on the relationship between 
periodontal diseases and systemic diseases and 
relationship between periodontal diseases and 
general health were low. In patients with these types 
of systemic disease, training should be given on 
periodontal diseases, and appropriate treatments 
should be provided when necessary. Dentists and 
medical doctors should work in coordination in 
management of this bidirectional relationship.
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