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To investigate the prevalence and structure of dental disease among patients with rheumatoid arthritis in Azerbaijan, 123
patients with rheumatoid arthritis underwent dental examinations. The control group consisted of 130 individuals without any somatic
diseases. The oral hygiene status was assessed using the Greene-Vermillion Hygiene Index. The periodontal status was evaluated using
the Miithlemann Bleeding Index, Svarkova lodine Test, Gingival Index, and the Fuchs and Ramfjord indices. Periodontitis was
identified in 63.4 % of RA patients, markedly higher than in the control group, where it was observed in only 33.9 %. The findings
revealed significant differences between the two cohorts across several oral health indicators (Svarkova lodine, the Fuchs and
Ramfjord indices). These results indicate that patients with rheumatoid arthritis exhibit a higher prevalence of several stomatological
conditions (particularly periodontitis, gingivitis, pulpitis, and mucosal diseases) compared to individuals without somatic diseases.

Key words: rheumatoid arthritis, periodontitis, oral hygiene, Svarkova lodine Test, Fuchs index, Ramfjord index.

HI.P. FOcy0oBa, 1.3. Ceinosa, I.P. Baiipamos
CTAH 3/I0POB’SI POTOBOI IIOJIOCTI Y XBOPUX HA PEBMATOITHUIA APTPUAT

3 METOI0 BHBYCHHS [IOLIMPEHOCTI Ta CTPYKTYPH CTOMATOJIOT YHHX 3aXBOPIOBAHb CEPE/l XBOPHX HA PEBMATOIMHHIT aprHf
B A3epOaiixaHi MpoBeAeHO cToMaroorigHe oocTexeHHs 123 manieHTiB 3 iarHO30M peBMarToinHuit apTpuT. KoHTponsHy rpymy
cxianu 130 oci6 6e3 comarnyHuxX 3axBopioBaHb. CTaH Tiri€HU MOPOXXHUHK POTA OLIIHIOBABCS 3a JOMOMOIOI0 iHICKCIB TirieHH
I'pina-Bepminbona. CtaH HapOMOHTY OLHIOBaBCS 3a JOHNOMOIOK IHJICKCY KPOBOTOYMBOCTI MrojieMaHHa, HOIHOTO TECTy
CBapkoBOi, sIcCeHHOTO iHzeKCy Ta iHaekciB Pykca i Pampbopna. [Tapononrur OyB BusBienuii y 63,4 % xBopux Ha PA, 1110 3Ha4HO
BHIIE, HDK Y KOHTPOJIBHIH IrpyTi, e BiH crioctepirascs TUIbKH y 33,9 %. OTpuMaHi JaHi BUSIBIIIN 3HAYYII] BIIMIHHOCTI MK IBOMa
KOrOpTamH 3a KiIbKOMa IIOKa3HUKAMHU 3II0pOB'sS MOPOXHHMHM poTa (Homuuil Tect CpapkoBoi, iHmexcun @Dykca i Pamdpopra).
OtpumaHi pe3yabTaTy CBiquarh Mpo Te, 1[0 Y MAII€HTIB 3 PeBMATOIJHUM apTPUTOM CIIOCTEPIracThCs OLIBII BHCOKA MOMINPEHICTD
psy CTOMATOJIOTIYHMX 3aXBOPIOBAHb (30KpeMa, MApONOHTHTY, TiHTIBITY, IYJBIITY 1 3aXBOPIOBAaHb CIU30BOi OOOJIOHKH) B
MOPIBHSHHI 3 0c00aMu 0e3 COMaTHYHUX 3aXBOPIOBAHb.

KorouoBi ciioBa: peBMaToinHuii apTpuT, MapoOZOHTHT, Tiri€Ha MOPOXHUHN POTa, HoaHui Tect CapkoBoi, ingexc dyxkca,
innexc Pamdropaa.

Recent studies have shown a connection between oral health status and a range of chronic diseases,
including rheumatoid arthritis (RA). RA is characterized not only by joint pain and joint damage but also
by systemic inflammation and comorbidities that contribute to increased mortality [6, 10]. As one of the
most common autoimmune arthropathies, RA affects approximately 0.24 % to 0.65 % of the global
population [4].
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More than 10 % of the global population suffers from severe periodontal disease (PD), which is
considered one of the primary oral diseases leading to tooth loss [ 1]. Although statistics vary, individuals with
RA are 2.5 times more likely to experience tooth loss compared to healthy individuals, and severe PD cases
are more prevalent among them [2]. The severity of PD correlates with arthritis activity, and recent studies
suggest that non-surgical periodontal treatment can reduce inflammation and improve RA outcomes [7].

Periodontitis (PD) is a widespread chronic inflammatory disease characterized by the destruction
of the supporting structures of the teeth, including alveolar bone, periodontal ligament, and cementum. It
is considered a significant factor in tooth loss and one of the most serious threats to oral health [3, 9].
Various studies have revealed statistically significant associations between periodontitis and several
systemic diseases, including cardiovascular diseases, diabetes mellitus, rheumatoid arthritis, and
osteoporosis [8, 11, 12].

Understanding the underlying processes of periodontal disease in RA patients is crucial for
improving both oral health and the clinical course of rheumatoid arthritis. PD and RA share standard
features in terms of inflammation-related tissue and bone loss, as well as genetic and environmental risk
factors. Immune responses to infections have been proposed as a key mechanism linking these two chronic
inflammatory conditions [8]. Secondary Sjogren’s syndrome, which is frequently observed in RA, can
further complicate the clinical course of PD.

Several mechanisms have been proposed regarding the role of periodontal diseases in the
pathogenesis of systemic diseases. Firstly, individuals with periodontitis may exhibit immune dysfunction,
making them more susceptible to systemic inflammatory and autoimmune processes. On the other hand,
infectious and opportunistic microorganisms residing in periodontal pockets — through bacterial antigens,
Gram-negative bacteria, cytokines, and other pro-inflammatory mediators — can amplify systemic
inflammatory responses and worsen chronic diseases [3]. Therefore, it is essential to consider periodontal
diseases not only as localized oral conditions but also as significant risk factors for systemic health.

The purpose of the study was to investigate the prevalence and structure of dental diseases among
patients with rheumatoid arthritis in Azerbaijan.

Materials and methods. Between January 2021 and September 2023, a total of 123 patients
diagnosed with rtheumatoid arthritis by a rheumatologist who applied as inpatients or outpatients to the
Educational-Therapeutic Clinic of the Azerbaijan Medical University underwent dental examinations as
part of the study. For comparison purposes, 130 individuals without any somatic diseases were also
included in the dental examinations.

Inclusion criteria were as follows: age between 18 and 65 years, a history of a somatic disease for
at least 3 years, confirmation of diagnosis by a clinical specialist, and the patient's informed consent to
participate in the study.

Exclusion criteria included: age over 65 years, presence of primary osteoporosis, other somatic
pathologies, oncological diseases, use of oral contraceptives, pregnancy, and lactation.

The present study was conducted in strict accordance with internationally accepted bioethical
principles governing biomedical research involving human participants (the Declaration of Helsinki, the
International Ethical Guidelines for Health-related Research Involving Humans of the Council for
International Organizations of Medical Sciences, and the principles of Good Clinical Practice). All
participants were informed in detail about the objectives of the study, the scope of dental examinations,
potential benefits, minimal risks associated with participation, and their right to refuse participation or
withdraw at any stage without consequences for their medical care. Written informed consent was obtained
from all participants before inclusion in the study. All procedures were non-invasive, consistent with
routine dental examinations, and posed no additional risk to participants beyond standard clinical practice.
Only adult patients (>18 years) with confirmed diagnoses of rheumatoid arthritis were enrolled. Individuals
with legal incapacity or cognitive impairment that could limit autonomous decision-making were omitted.
Therefore, no proxy consent procedures were required. The control group was also composed exclusively
of adult volunteers without somatic diseases, who likewise provided written informed consent.
Confidentiality and anonymity of personal data were strictly maintained throughout all stages of the
research. Individual identifiers were removed from the dataset, and all data were processed in aggregated
form in accordance with national personal data protection regulations.

The oral hygiene status of all patients was assessed using the Greene-Vermillion Hygiene Indices
and the Simplified Oral Hygiene Index (OHI-S). Evaluation was based on the following scale:

— 0—1: satisfactory oral hygiene;

— 1.1-2: moderate oral hygiene;

— 2.1-3: unsatisfactory oral hygiene.
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To assess tooth condition, the DMFT index (Decayed, Missing, and Filled Teeth) was used. The
periodontal status was evaluated using the Miihlemann Bleeding Index, Svarkova Iodine Test, the CPI
(Community Periodontal Index), GI (Gingival Index), and the Fuchs and Ramfjord indices.

Statistical processing and graphical representation of the collected data were performed using a
modern statistical software package. The SPSS software (version 28.0) was used for statistical analysis.
The following parameters were calculated: mean (M), and the reliability of the obtained data was assessed
using t-tests (Student’s t-test). A correlation analysis was conducted to determine relationships among
various indicators. Results were considered statistically significant at p<0.05.

Results of the study and their discussion. At the initial stage, we analyzed a cohort of patients
with rheumatoid arthritis. Based on the general examination results, we identified the key patient
characteristics. The mean duration of theumatic disease was 6.5442.71 years, and only 87 % of all patients
received RA treatment.

The results were presented in a table that shows the mean age, level of education, and general
characteristics of patients with rheumatoid arthritis (Table 1).

Table 1
General characteristics of patients with rheumatoid arthritis
Indicators | n %
Gender
Woman 104 84.5
Man 19 15.5
Education level
Secondary education/vocational education 84 68.3
Higher education 39 31.7
Age
Mean (SD) 48.7 (8.6)
Min- max 29.00-64.00
Duration of rheumatic disease (years)
Mean (SD) 6.54 (2.71)
Min- max 3.0-12.61
RA treatment
+ 107 87
_ 16 13
Cigarette use
Yes 14 11
No 109 89

The prevalence of major dental diseases was studied and compared in patients with rheumatoid
arthritis and individuals without somatic diseases. The comparative analysis revealed significant
differences between the two groups across several oral health indicators. Thus, periodontitis was detected
in 63.4 % of patients with RA, significantly higher than in the control group, where it was observed in only
33.9 %. This difference was highly statistically significant (p<0.001), indicating a strong correlation
between RA and the development of periodontal disease. The obtained results are presented in Table 2.

The prevalence of gingivitis was also elevated among RA patients, recorded at 15.5 %, compared
to 10.0 % in the control group. Despite the absolute difference being relatively modest, the difference
reached statistical significance (p<0.001), underscoring a potentially heightened inflammatory
susceptibility in RA. Dental caries demonstrated high prevalence rates in both groups, affecting 88.7 % of
RA patients and 85.3 % of controls. However, this difference did not reach statistical significance (p>0.05),
suggesting that the presence of RA does not significantly increase the risk of caries. In the case of pulpitis,
a statistically significant difference was observed: 33.3 % of RA patients were affected, compared with
26.0 % in the control group (p<0.05), possibly reflecting the cumulative impact of chronic inflammation
on dental pulp health. Oral mucosal diseases were approximately 1.5 times more frequent in patients with
RA compared to controls (p<0.01), suggesting a potential association between systemic autoimmune
inflammation and mucosal involvement.
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Table 2
Prevalence of major dental diseases by groups
Patients with rheumatoid arthritis People without somatic disease Reliability
Common _ _ .
dental diseases n=123 n=130 coefficient
Absolute % Absolute % P
Periodontitits 78 63.4 44 339 <0.001
Gingivitis 19 15.5 13 10.0 <0.001
Caries 109 88.7 111 85.3 >0.05
Pulpitis 41 333 34 26.0 <0.05
Apical Periodontitis 7 59 6 4.6 <0.05
Mucous membrane diseases 16 13.0 11 8.5 <0.01
Eon-garious disease of the 25 203 20 15.4 <0.05
ard tissue

Likewise, non-carious hard-tissue lesions were observed approximately 1.62 times more often in
the RA group than in the control group (p<0.05). This may point toward changes in mineral metabolism or
enamel integrity associated with chronic systemic disease. Interestingly, the prevalence of apical
periodontitis was reported again with a different value (5.9 % in RA patients vs. 4.6 % in controls), showing
only a marginal statistical difference (p<0.05). This inconsistency should be clarified to ensure data
accuracy. Some of the most common dental diseases in patients with rheumatoid arthritis are illustrated
with descriptive pictures (Fig. 1).

Fig. 1. The most common dental diseases in patients with rheumatoid arthritis: A — Periodontitis; B — Caries; C — Complex injury
(caries, gingival bleeding, pulpitis, tooth displacement); D — Pulpitis.

In the evaluation of periodontal health, calculus was identified in 50 out of 123 patients with
rheumatoid arthritis (40.7 %), while periodontal pockets were present in 36.6 % of the participants.
Notably, 11 of the 25 patients who maintained satisfactory oral hygiene exhibited high levels of calculus.
Additionally, the study revealed that 28 % of the 50 patients with poor oral hygiene had periodontal pocket
depths measuring 6 mm or more.

Among various clinical manifestations, dental plaque and calculus were the most frequent,
occurring in 40.7 % of rheumatoid arthritis patients. Other periodontal indices were also assessed in these
patients and compared with a control group without systemic diseases. The Svarkov iodine index was
3.42+0.93 in rheumatoid arthritis patients (n=123), which differed significantly from the control group
(3.05+0.88; p<0.05). The gingival index was 1.20£0.75 in patients with rheumatoid arthritis and 1.28+0.81
in the comparison group; this difference was not statistically significant (p>0.05).

The Miiller bleeding index values were 3.4040.78 in theumatoid arthritis patients and 3.28+0.70
in controls, showing no significant difference (p>0.05). Similarly, the Ramfjord index did not show an
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important difference between the two groups (3.60+1.10 vs. 3.50%1.15; p>0.05). However, the Fuchs index
revealed a significant difference between rheumatoid arthritis patients and controls (0.80+£0.15 vs.
1.65+0.10; p<0.01).

Thus, the evaluation of periodontal indices demonstrated that the Svarkov iodine and Fuchs indices
differed significantly between rheumatoid arthritis patients and healthy controls (p<0.05 and p<0.01,
respectively).

The correlation between RA and periodontitis has been the subject of numerous studies, but the
findings are controversial [2, 7, 8]. RA arthritis and periodontitis are both chronic inflammatory disorders
that share standard features in their pathophysiology, histological presentation, and demographic
distribution. Although earlier studies have suggested a potential link between these two conditions, recent
evidence has questioned the strength and consistency of this association [5, 10, 12].

Evidence from interventional studies indicates that effective local management of periodontitis can
attenuate systemic inflammation and improve surrogate biomarkers of these comorbid conditions,
suggesting a possible causal relationship. Experimental research using preclinical disease models further
supports this bidirectional link and provides valuable mechanistic insights into the underlying biological
pathways. In his review, Hajishengallis G (2022) highlighted recent progress in elucidating the link
between periodontitis and systemic diseases, offering perspectives for novel therapeutic strategies to reduce
the burden of periodontitis-associated comorbidities [3].

A comprehensive literature search was conducted by Fuggle NR et al. (2016) across databases,
including MEDLINE, EMBASE, and PubMed, using keywords related to RA and periodontitis. Studies
were included if they reported data on the prevalence of periodontitis or specific periodontal parameters
among individuals with RA, compared with a control group. A total of 21 studies met the inclusion criteria
and were included in the meta-analysis. Seventeen of these studies (n=153,492 participants) compared RA
patients with healthy controls, while four (n=1378 participants) compared RA with osteoarthritis (OA).
The pooled results demonstrated a significantly higher prevalence of periodontitis among RA patients
relative to healthy controls (p=0.006). Additionally, individuals with RA exhibited greater mean probing
depth, an increased likelihood of bleeding on probing (BOP), and more pronounced clinical attachment
loss. In contrast, no significant difference in periodontitis prevalence was found between the RA and OA
groups, though the risk of BOP was higher in OA than in RA [2].

Overall, the findings of this systematic review and meta-analysis support a significant association
between rheumatoid arthritis and periodontitis compared with healthy individuals, consistent with our
results. However, this relationship was not observed when RA was compared to osteoarthritis, suggesting
disease-specific inflammatory mechanisms may underlie the observed link [2]. We did not assess the
correlation with OA; it might be the purpose of our further studies.

Developing a comprehensive, mechanistic understanding of the comorbidities associated with
periodontitis could pave the way for innovative therapeutic strategies that address both periodontitis and
its related systemic disorders. Some of these emerging approaches may focus on central rather than solely
local mechanisms — for example, targeting maladaptive reprogramming of hematopoietic progenitor cells
in the bone marrow, which serves as a key regulatory hub interconnecting various comorbid conditions [5].
Consequently, it is essential to accelerate the translation of insights gained from fundamental and clinical
research into everyday clinical practice.

Despite the clinical significance of the findings, several limitations should be noted. First, the study
was cross-sectional, precluding the possibility of establishing a causal relationship between rheumatoid
arthritis and the development of dental and periodontal diseases. Consequently, it is impossible to
determine whether rtheumatoid arthritis directly contributes to the observed oral pathology or whether the
two conditions share common risk factors. Second, the relatively small sample size and recruitment from
a single geographic region limit the generalizability of the results to other ethnic or regional populations,
underscoring the need for further research.

Conclusions

1. Periodontitis was identified in 63.4 % of RA patients, markedly higher than in the control group,
where it was observed in only 33.9 %.

2. The findings revealed significant differences between the two cohorts across several oral health
indicators (Svarkova lodine, the Fuchs and Ramfjord indices).

These results indicate that patients with rheumatoid arthritis exhibit a higher prevalence of several
stomatological conditions — particularly periodontitis, gingivitis, pulpitis, and mucosal diseases — compared
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to individuals without somatic diseases. In contrast, the prevalence of dental caries did not differ
significantly between groups. The increased burden of inflammatory oral diseases in RA patients may be
linked to underlying immunopathological mechanisms. These findings underscore the importance of
careful monitoring and early management of oral health in patients with theumatoid arthritis.
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