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Article type ABSTRACT

Research Paper Introduction: Periodontal disease, characterized by bone resorption and tooth
loss, is common in people with rheumatoid arthritis (RA). The physical
limitations associated with RA, compounded by immune system dysfunction,
can predispose these patients to periodontal disease. The aim of this study was
to investigate the relationship between the parameters of periodontal disease and
RA in patients referred to Bandar Abbas Shahid Mohammadi Hospital.
Materials & Methods: A total of 113 patients diagnosed with RA were
evaluated for periodontal status using indices such as plague index, bleeding
index, gingival index, and clinical attachment loss (CAL). Data collection
through questionnaires that collected information on demographic

variables and analyzed.
Results: Of the participants, 108 (95.5%) were female and 5 (4.5%) were male,
with a mean age of 50 years. The mean gingival index was 1.7, with 8% of
patients having a gingival index of zero and 92% having a gingival index of >1.
The mean gingival bleeding index was 0.69, with 32% having a zero index and
68% showing bleeding on probing. The mean plaque index was reported as 1.7,
with 9% having a zero index and 91% having an index of >1. The mean CAL
was measured at 4.1 mm.
Conclusion: The periodontal indices in Studied patients with RA were
significantly high, indicating poor periodontal health. This deterioration may be
attributed to the chronic inflammatory nature of RA, host immunodeficiency
Received: 7 Jul 2024 and the physical challenges of maintaining oral hygiene. It is therefore very
Revised: 15 Apr 2025 important for these patients to maintain oral hygiene and have regular and

: thorough check-ups by a dentist.
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Introduction

Periodontal diseases are a major public health problem. They are characterized by
inflammatory destruction of the tooth-supporting structures, including the alveolar bone, caused by
bacteria. When this disease is confined to the gingival tissue, it is called gingivitis. If, on the other hand,
it involves the inflammatory changes to the supporting tissue and alveolar bone, it is classified as
periodontitis. Prolonged destruction can lead to the formation of periodontal pockets along the root
surfaces, which ultimately leads to tooth loss. Although periodontal disease is common, severe
progressive periodontitis affects only 8-13% of the adult population worldwide. ™

Rheumatoid arthritis (RA) is an autoimmune disease characterized by a chronic and progressive
course characterized by inflammation of the synovium, leading to joint damage. 31 Symptoms include
swelling, persistent pain, sensitivity, stiffness in the joints and eventually joint deformities. I This can
lead to fatigue, weight loss, anxiety, depression and subsequent disability. © Globally, 0.46% of this
disease is dependent on geographic location and gender, and the prevalence is estimated to be three
times higher in women than in men. © Further, the prevalence rate is 2-3% in kinship groups and is 2-3
times higher in women than in men. Moreover, the age group of 30-50 years is mostly affected. [")

There is no definitive treatment for RA. 1 RA and chronic periodontitis are characterized as chronic
inflammatory diseases caused by an exacerbated inflammatory response leading to the destruction of
connective tissue and bone. The association of chronic inflammation in both RA and PD reflects a
predominant adaptive immunophenotype, the role of smoking, the imbalance between
proinflammatory and anti-inflammatory cytokines, and genetic ancestry as risk factors. ! New
evidence suggests a possible involvement of PD in the development and progression of RA through the
citrullination of proteins induced by the periodontal pathogen Porphyromonas Gingivalis (PG) - and the
subsequent production of autoantibodies. % Mangat et al. describe that during physiological
citrullination, enzymes of endogenous origin, peptidyl arginine diminase, are responsible for the
production of citrullinated peptides and the arginine group is replaced by citrulline. 1

RA patients have a high prevalence of periodontitis, especially of severe degree (29%). Conversely,
periodontitis patients have a 69% higher risk of developing RA, which also makes periodontitis a risk
factor for the duration of RA. [*> 23 |t is thought that the autoimmunity of RA begins in the mucous
membranes, such as the lungs, gastrointestinal tract and oral cavity. At these sites, the combination of
mucosal inflammation and local bacterial dysbiosis could be responsible for triggering the autoimmune
response in RA. [ Due to the similarity of pathologic and clinical manifestations and the common and
inevitable role of the immune response in these two diseases, it is necessary to determine the relationship
between these two diseases in different societies. Therefore, the aim of this study was to investigate the
relationship between the parameters of periodontal disease and RA in patients referred to Bandar Abbas
Shahid Mohammadi Hospital in 2020.

Materials & Methods

This descriptive-analytical cross-sectional study was approved by the Ethics Committee of
Bandar Abbas University of Medical Sciences (Ethics Code: IR.HUMS.REC.1398.449). The
study population consisted of all patients diagnosed with RA, referred to Bandar Abbas Shahid
Mohammadi Hospital between September 2019 and February 2020. After obtaining informed
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consent, a total of 113 patients were selected for clinical examination and data collection
through questionnaires that collected information on demographic variables such as age,
gender, educational status and occupation. Inclusion criteria: Participants were included if they
had given informed consent, had no concurrent rheumatologic diseases or malignancies, and
had registered for a dental examination. Patients with less than ten teeth were excluded from
the study.

Periodontal parameters, including Bleeding Index (Bl) (Ainamo & Bay), Gingival Index
(GI) (Loe & Sillness), and Plaque Index (PI) (Loe & Sillness), were measured by a trained
dentist using a Williams periodontal probe. These measurements were documented in a pre-
prepared checklist. Six specific teeth were examined: the maxillary left canine, maxillary left
first molar, maxillary right first premolar, mandibular right first molar, mandibular right lateral
incisor, and mandibular left premolar, using the method described by Loe & Silness. The
number of teeth lost was determined by clinical examination and recorded. %

Clinical Attachment Loss (CAL) was evaluated by measuring the distance between the
mucogingival line and the probing depth at four sites around each tooth: distobuccal,
mesiobuccal, distolingual, and mesiolingual using the Williams probe. !

Gl Scoring:

0 = No inflammation

1 = Mild inflammation with discoloration; no bleeding

2 = Moderate inflammation with discoloration; edema and hypertrophy; bleeding on probing
(BOP)

3 = Severe inflammation with pronounced redness; ulceration; tendency for spontaneous
bleeding. [*

Bl Evaluation:

0 = No bleeding

1 = BOP the gingival sulcus; bleeding observed ten seconds post-probing is considered
positive [16]

P1 Assessment:

Pl was assessed on the distofacial, mesiofacial and linguofacial surfaces using Loe & Silness
criteria:

0 = No plaque

1 = A thin layer of plagque detectable only by probing

2 = Moderate plaque accumulation visible to the naked eye

3 = Abundant plaque in the gingival pocket or along the gingival margin [*5]

Statistical analyses were performed with SPSS 21 (SPSS Inc., Chicago, IL, U.S.A.), and
analyzed using Chi-square and Mann-Whitney statistical tests as appropriate.
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Results

This study involved 113 RA patients referred to Bandar Abbas Shahid Mohammadi Hospital from
September 2019 to February 2020. The participants included 5 (4.42%) men and 108 (95.58%) women
with a mean age of 50.7 years (range: 19-68 years). The majority of participants were housewives.The
mean scores for Gl, BI, PI, and CAL were calculated. The descriptive statistics derived from the data
are illustrated in the graphs below for each research question.

Due to the limited number of male participants in this study, no gender-specific comparisons were
made. The chi-square test revealed a significant association between age and Pl (p=0.008), indicating
that Pl increased with age. The highest frequency of a P1 score of 3 was observed in participants with a
mean age of 53 years. Additionally, a significant relationship was found between age and Bl (p=0.012),
with Bl also increasing with age. Furthermore, there was a statistically significant correlation between
age and Gl (p=0.012), suggesting that GI generally increases with age; however, this trend was not
observed for Gl scores of 1. The chi-square test indicated no significant relationship between occupation
and BI (p=0.916), PI (p=0.449), or Gl (p=0.054).
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Figure 1. Mean CAL value for different parts of the teeth

Figure 1. Illustrates the mean CAL value for the different tooth regions. The highest CAL values
were associated with the distobuccal surfaces of teeth #23 and #46, while the lowest values were
recorded for the distolingual surfaces of teeth #14 and #35. No discernible pattern or consistent
relationship was observed between these findings. Moreover, the analysis revealed that CAL value was
higher in posterior teeth than in anterior teeth in patients with RA; however, no consistent order was
observed in the other teeth examined.
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Figure 2. BI, GI, and PI scores of patients based on taking or not taking antibiotics in the last six months

Figure 2, presents the mean BI, Gl and PI scores for patients who had taken or not taken antibiotics
in the last six months. Not ably, The chi-square test revealed that all three indices showed statistically
significant differences (P-value: PI:0.01, BI:0.03 and GI:0.03). The data indicated a significant
relationship between antibiotic usage and a reduction in pocket depth among RA patients. Specifically,
patients who reported using antibiotics in the previous six months demonstrated lower BI, Gl, and PI
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Figure 3. Bl, GlI, and PI scores of RA patients based on diabetic and non-diabetic patients

Figure 3. BI, GI, and PI scores of RA patients based on diabetic and non-diabetic patients According
to Graph 3, Mann-Whitney tests revealed no significant differences in Gl and BI scores (P-value: Bl:
0.09 and GI:0.07); however, a significant difference was found for Pl (p = 0.01). Furthermore, there was
a significant association between diabetes and increased CAL, indicating that individuals with diabetes
had higher indices of periodontal disease severity compared to non-diabetics.
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Discussion

In this study, the mean Gl was 1.73, with 9 patients having a Gl of 0 and 104 patients with a Gl of 1
or higher, indicating a high prevalence of gingival inflammation; in particular, minimal inflammation
and discoloration were observed in 92% of patients. The mean Bl score was 0.69, with 36 patients
having a Bl score of 0 and 77 having a Bl score of 1, suggesting that 68% of participants had bleeding
when probing the gingival sulcus within ten seconds. The mean Pl was 1.70, 10 patients had a Pl of 0
and 103 patients had a Pl of 1 or more, which represents a high prevalence, i.e. a plaque layer was
observed in 91% of the patients. The mean CAL in the studied patients was 4.1, which is considered a
high rate but is similar to the results of many studies.

For example, Ghaliani et al. reported a mean CAL of 2.62 mm, which is lower than that observed in
this study. 7 Taheri et al. determined a mean PI of 1.48, the number of extracted teeth was 9.57, and
the papillary Bl was 1.47. The mean Pl of the above study was similar to the present study 8 In the
study by Rovas et al. that investigated the relationship between periodontal status in patients with
periodontitis and RA, the CAL was 2.31 mm and the BL was 44.14% that both indices were found to
be lower than the present study.[* The study by Mercado et al. on pocket depth and bone resorption
indicated that RA patients had an average tooth loss of 11.6 teeth, similar to ours. They also reported
that 44.6% of patients had a pocket depth of more than 3 mm. 2%

Yavozylmaz et al. concluded that there was no risk of exacerbation of periodontal problems in RA
patients compared to the control group; P this finding is in contrast to the results of this study. A
possible contributing factor to this discrepancy could be the extensive use of non-steroidal anti-
inflammatory drugs (NSAIDs) by these patients to control inflammation, which may mitigate the
destruction of periodontal tissues. Other limitations could be the smaller sample size compared to other
studies and the inadequate assessment of the severity of periodontal disease due to on the use of only
two indices: Gl and PI. In the study by Kiani Yazdi et al., the mean number of teeth of the patients was
23.3, which was more than in the present study. This difference may be due to the lower mean age of
the patients. The mean pocket depth was also 4.51 and the mean CAL score of all RA patients was 4.05,
which is comparable to the present study. 22

When examining the Pl of the patients, it should be noted that patients with RA are unable to
effectively brush their teeth and clean the surface plaque of their teeth due to wrist pain, mobility
limitations, depression, and impatience. The high Bl in the present study can also be due to the higher
Pl of the patients, the higher mean age of the patients compared to other studies, and the high
consumption of tobacco, especially hookah, in Hormozgan province.Similar to our findings, Renvert's
study identified a significant association between RA patients and control groups in terms of higher
BOP rates and pocket depths greater than 5 mm; a regression analysis also indicated that RA patients
were significantly more likely to have periodontitis compared to the control groups. 2%

Numerous studies have documented the prevalence of periodontal disease in RA patients, leading to
gingival recession and premature tooth loss. 24261 These patients need more regular check-ups and early
dental treatment. Due to the severe mobility problems caused by RA and the economic problems in
meeting dental costs, dental and periodontal problems are considered their next priority. Similar to the
results of the present study, Lee et al. investigated periodontitis in RA patients in their study. To
investigate periodontitis, they examined 3 criteria (probing depths (PD) > 3 mm, BOP at sites > 10%
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and CAL). They concluded that the prevalence of periodontal disease was significantly higher in patients
with RA (92.8%) than in healthy controls (p < 0.001). &7

In contrast to the results of the present study, the Posada-L6pez study indicated that patients with RA
had a lower severity of periodontal parameters and covariates such as age and diabetes were not
associated with RA. 28 In the present study, the ratio between GlI, Pl and Bl indices was higher in
diabetic patients than in non-diabetic patients, but this difference was not statistically significant.As for
other limitations of this study, it was difficult to find RA patients who had no heart disease and other
systemic diseases related to periodontitis. Moreover, patients with RA were unable to maintain their oral
health due to obvious systemic problems such as joint involvement. The present study showed that
periodontal disease had a high prevalence in patients with RA, which is consistent with the results of
most studies. However, due to the cross-sectional nature of the study, it was difficult to determine
whether the periodontal disease was caused by the RA or whether both conditions had a common
background, so longitudinal studies are needed to investigate this question.

Conclusion

Periodontal indices in patients with RA were significantly high, indices that indicate the severity of
periodontal disease and generally unfavorable periodontal conditions. These findings suggest that
factors associated with chronic inflammatory disease and host immunodeficiency contribute
significantly to the oral health challenges of these patients; in addition, the effects of anti-rheumatic
medications on gingival health should be further investigated.
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