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Abstract 
 
Aim: This study aims to compare the prevalence of dental caries and the 
incidence of periodontally alveolar bone loss in individuals with rheumatic 
diseases (e.g., rheumatoid arthritis, ankylosing spondylitis, systemic lupus 
erythematosus and familial Mediterranean fever) with those of healthy 
individuals. 

Methodology: The study included 324 healthy individuals and 324 
individuals with rheumatic diseases between the ages of 16 and 80 who 
were examined at Selçuk University, Faculty of Dentistry between 2017 
and 2022. The intraoral examination and radiographic results of all 
patients recorded in the Patient Information Management System were 
analyzed and data were recorded by a single researcher. According to the 
intraoral visual examination and radiographic results of the patients, 
periodontal alveolar bone loss was evaluated as present or absent. DMF-T, 
DF-T, and D-T values were calculated by evaluating the number of decayed 
(D), missing (M), and filled (F) teeth of all patients on the radiographic 
records. Statistical analyses of the obtained data were performed with Chi-
square test, Fisher exact test, and Mann–Whitney U tests, all of which are 
non-parametric tests. 

Results: From the results of statistical analysis of all data of rheumatic-
diseased and healthy individuals, statistically significant differences were 
observed between the two groups in DF-T, D-T, M-T, and periodontal bone 
loss values (p = 0.022, p = 0.000, p = 0.006, and p = 0.000, respectively). 

Conclusion: Our study showed that the risk of caries and periodontal 
disease in individuals with rheumatic diseases is higher than that in healthy 
individuals. To confirm the results of this study, more detailed 
interventional studies are needed to evaluate microbiologically and 
biochemically the relationship between periodontitis and caries risk with 
rheumatoid diseases. 

 
Keywords: Alveolar bone loss, dental caries, rheumatic disease, DMFT 
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Introduction 

Rheumatic diseases are autoimmune and 
multisystemic diseases that can be associated with 
significant morbidity and mortality (1). Autoimmunity 
in rheumatic diseases occurs when genetic, 

environmental, and stochastic factors affect organs 
and systems. Although there is no clinically significant 
tissue damage at the beginning, autoimmunity may be 
present, and the presence of this disease-related 
autoimmunity can be detected by the analysis of some 
biomarkers (e.g., antibodies such as ANAs, ACPAs, RF, 
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and autoreactive B and T cells) in the blood. Over time, 
more pathogenic changes occur, with autoimmune 
responses being mediated by ongoing genetic, 
environmental, and stochastic factors. Eventually, 
clinically significant tissue damage occurs, and the 
affected person then seeks medical attention (2).  

To begin this paper, some general principles 
regarding rheumatic diseases will be outlined: 

1. Although rheumatic diseases are frequently 
defined as autoimmune diseases and show 
immunological features, their cause and 
pathophysiology are not yet fully understood. 
Infections, toxins, and drugs have also been implicated, 

but there is no consensus on causation. The standard 
textbook explanation is that the interaction between 
genetic, hormonal, environmental, and immunological 
factors produce these diseases. 

2. It is necessary to define these diseases more 
accurately as syndromes because each category does 
not represent a disease with a single cause. We are 
dealing with clinical syndromes that have similar 
phenotypes resulting from many distinct problems. 

3. These syndromes are more common in female 
patients than in male patients and usually appear at a 
relatively early age in adulthood. The hormonal or 
reproductive factors responsible for this in women are 
not known. 

4. For unclear reasons, rheumatic diseases tend to 
damage an organ system (rheumatoid arthritis [RA], 
synovial joints; Sjögren’s syndrome (SS), exocrine 
glands; scleroderma (Scl), skin; and 
polymyositis/dermatomyositis (PM/DM), muscle). 
Although the autoantibody profile facilitates disease 
classification, it does not tell us why the skin is the 
main target in patients with Scl or why synovial-based 
joints are the main targets in patients with RA. 
Multiorgan involvement is particularly characteristic of 
systemic lupus erythematosus (SLE), probably due to 
the immune complex deposition in vascular structures. 

5. With the exception of Scl, these diseases usually 
respond to anti-inflammatory and immunosuppressive 
drugs. Such a response, of course, does not mean that 
the immune system was faulty initially, but it does 
imply that immunologically mediated inflammation has 
a role in producing tissue damage. A persistent stimulus 
or overactive inflammatory response mediated by the 
innate or adaptive arms of the immune system may be 
the responsible process (3).  

The term rheumatic disease has no clear 
boundaries, and more than 100 different conditions 
have been identified as rheumatic diseases, including 
RA, OA, autoimmune diseases such as systemic lupus 
erythematosus and scleroderma, osteoporosis, back 
pain, gout, fibromyalgia, and tendinitis (4). 

Different results were found in terms of caries risk 
in rheumatic diseases. In a study by Simonova et al., 
the risks of caries in patients with RA, SLE and Systemic 
Scleroderma were found to be higher (5). In studies 
conducted only on RA disease, different results 
emerged in terms of caries risk and DMF-T index (6-10). 
However, it has been proven in the direction of studies 
that rheumatic diseases pose a risk in terms of 
periodontitis (11-14).  

In line with this information, the aim of our study 
is to compare the control group with those with 
rheumatic disease in terms of caries and periodontal 
health.  

Moreover, it aims to determine whether the null 
hypothesis, which is the proposition that there is no 
difference between rheumatic-diseased and healthy 
individuals in terms of caries risk and periodontal loss, 
will be accepted according to the results of the study. 

 
 

Materials and Methods 
 
Ethics committee approval was received for this 

study from Selçuk University, Faculty of Dentistry 
Scientific Research Ethics Committee, in accordance 
with the World Medical Association Declaration of 
Helsinki, with the approval number: 2022/38). 

 
 

Study Population 

In the study, 324 healthy individuals and 324 
individuals with rheumatic diseases between the ages 
of 16 and 80, who were examined at Selçuk University, 
Faculty of Dentistry between 2017 and 2022, were 
included. In the healthy control group (control group), 
those without any systemic disease and who did not use 
regular medication were included.  

In the patient group (RD group), any systemic 
disease other than rheumatic diseases were excluded 
from the study. The intraoral examination and 
radiographic results of all patients recorded in the 
Patient Information Management System were analyzed 
and data were recorded by a single researcher. 

 
 

Evaluation of the Indexes 

Based on the intraoral visual examination and 
radiographic results of the patients, periodontal 
alveolar bone loss was evaluated as present or absent. 
The number of decayed (D), missing (M) and filled (F) 
teeth of all patients on radiographic records was used 
to calculate the DMF-T, DF-T and D-T indices.  

 
 

Statistical analysis 

 
The obtained data were analyzed using the SPSS 

V22.0 statistical program (IBM SPSS Inc., Armonk, NY, 
USA).  

The data were checked for normal distribution 
with the Shapiro–Wilk and Kolmogorov–Smirnov tests. 
As a result of the calculations, normal distribution was 
not shown.  

The statistics were analyzed with the Mann–
Whitney U test from non-parametric tests and Fisher’s 
exact test from chi-square analysis. 
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Results 
 

The age ranges of the participants and their 
distribution within the groups are shown in Table 1. For 
the RD group, the mean±SD range was 38.17±14.03 and 
the distribution was 68.5% females and 31.5% males. 
For the control group, the mean±SD range was 
38.35±14.28 and the distribution was 69.1% females 
and 30.9% males. When both groups were evaluated, 

there were statistically significant differences in all 
indexes (Table 2).  

For the DF-T and healthy teeth indices in males 
and females in both groups, statistical differences were 
reported (p < 0.05, Table 3). Since we do not know 
whether missing teeth were due to periodontal 
reasons, caries or trauma, the DMF-T index is not 
included in these tables. However, the M-T index is 
incorporated in the tables separately for review and 
evaluation.  

 

Table 1. Age ranges and distribution of the participants.  

 

Age range 

RD group 

(n=324) 

Control group 

(n=324) 

Female (n=222) Male (n=102) Female (n=224) Male (n=100) 

16–29 years 72 36 72 36 

30–44 years 79 31 80 31 

45–64 years 64 29 65 27 

65 and over 7 6 7 6 

 

Table 2. Distribution of all the assessed indexes. 

Indexes regarding teeth 

RD group 

(n=324) 

Control group 

(n=324) 
 

p-value 

 

Test 
mean±SD (range) 

Healthy 16.7±6.4 18.23±6.48 0.004 U test 

DF-T 8.08±4.64 7.25±4.59 0.022 U test 

D-T 3.13±3.15 2.18±2.23 0.000 U test 

M-T 3.09±4.03 2.51±3.71 0.006 U test 

Alveolar bone loss 

Positive Negative Positive Negative 
 

0.000 

Fisher’s 

exact test, 

two-sided 
193 131 147 177 

 

Table 3. Comparison of indexes in males and females in both groups. 

 

Indexes 

regarding 

teeth 

RD group 

(n=324) 

Control group 

(n=324) 
 

 

Test 

Female 

(n=222) 

Male 

(n=102) 
 

p-value 

Female 

(n=224) 

Male 

(n=100) 
 

p-value 
mean mean 

Healthy 16.26 17.94 0.02 17.66 19.51 0.03 U test 

DF-T 8.48 7.21 0.02 7.64 6.4 0.03 U test 

D-T 2.97 3.48 0.08 2.2 2.14 0.9 U test 

M-T 3.22 2.83 0.66 2.7 2.09 0.7 U test 

Alveolar 

bone loss 

Pos. Neg. Pos. Neg. 
 

0.5 

Pos. Neg. Pos. Neg. 
 

0.4 

Fisher’s 

exact test, 

two-sided 
135 87 58 44 98 126 49 51 
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When the women and men were examined 
separately, it was seen that there was a statistically 
significant difference in all values except the DF-T 
index in women, while the only statistically significant 

difference was found for the D-T index for men (Tables 
4 and 5). However, when looking at indices other than 
healthy teeth, the RD group had a higher average in the 
two tables.

 

 

Table 4. Overview of the indexes of females in both groups. 

Indexes 

regarding 

teeth 

RD group 

Female (n=222) 

Control group 

Female (n=224) 
 

p-value 

 

Test 
mean±SD (range) 

Healthy 16.26±6.64 17.66±6.78 0.027 U test 

DF-T 8.48±4.8 7.64±4.77 0.068 U test 

D-T 2.97±3.09 2.2±2.29 0.016 U test 

M-T 3.22±4.11 2.7±3.89 0.03 U test 

Alveolar bone 

loss 

Positive Negative Positive Negative 
0.000 

Fisher’s exact 

test, two-sided 135 87 98 126 

 

 

 

Table 5. Overview of the indexes of males in both groups. 

Indexes 

regarding 

teeth 

RD group 

Male (n=102) 

Control group 

Male (n=100) p-value Test 

mean±SD (range) 

Healthy 17.94±5.95 19.51±5.58 0.059 U test 

DF-T 7.21±4.16 6.4±4.07 0.16 U test 

D-T 3.48±3.26 2.14±2.12 0.001 U test 

M-T 2.83±3.85 2.09±3.24 0.08 U test 

Alveolar bone 

loss 

Positive Negative Positive Negative 
0.324 

Fisher’s exact 

test, two-sided 58 44 49 51 

 
 
 

Discussion 
 
Our research has shown that the risk of caries and 

periodontal disease is higher in individuals with 
rheumatic diseases compared to healthy individuals. 
Therefore, the null hypothesis of the study was 
rejected. In both groups, the DF-T index was found to 
be statistically significant and higher in women than in 
men.  

When the men of the two groups were compared, 
D-T values were significantly higher in the RD group, 
while in the comparison between women, both D-T and 
M-T values were found to be significantly higher in the 
RD group. 

Considering similar studies on caries risk 
determination in patients with rheumatoid arthritis, 
patients with a minimum of 8 teeth were included in 
our study (6). In a healthy periodontium, the position 
of the bone border follows the enamel-cementum 

junction and is 1–2 mm apical (12, 14). In our study, 
alveolar bone loss was also evaluated according to 
these measurements and determined as present or 
absent. 

While this study improved our knowledge of the 
connection between rheumatic diseases and the risk of 
periodontal disease and caries, our research has some 
limitations: 

1. We were unable to conduct a visual examination 
of the patients. Instead, they were evaluated according 
to the diagnosis and x-rays registered in the system. 

2. The severity of the rheumatic disease of the 
patients was unknown. 

3. Smoking affects both periodontal health and 
caries risk; however, we did not have information on 
whether the patients were smokers or non-smokers. 

4. The socio-economic status, tooth brushing 
habits and diets of the patients were also unknown. 
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Conclusions 
 

Within the limits of this study, it can be concluded 
that patients with rheumatic diseases are at risk for 
dental caries and periodontal diseases. To verify the 
results of this study, more detailed interventional 
studies are needed to evaluate the microbiological and 
biochemical relationship between periodontitis and 
caries risk and rheumatoid diseases. 
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