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Relationship between clinical and laboratory findings of 
rheumatoid arthritis patients with their oral status and 

disease activity 
 

Abstract 

Background: Rheumatoid arthritis (RA) is the most common chronic inflammatory joint 

disease. Complications of RA can cause low quality of life and disabilities. Nowadays, 

despite all the medical developments, etiology of RA is unclear. Both soft and hard tissue 

damages occur in RA and periodontitis due to chronic inflammation and also since tissue 

damage presentation and pathogenesis of RA and periodontitis are the same, this study was 

done for evaluating the relationship between clinical and laboratory findings in RA patients 

with their oral status and disease activity. 

Methods: This case-control study was performed on 236 patients; 118 RA patients and 118 

cases of normal people. Gingivitis, dental caries and plaques, oral hygiene and severity of 

periodontitis were measured based on gingival index, plaque index, clinical attachment 

level, Decayed Missing Filled index and oral hygiene index-simplified. Disease activity was 

assessed according to Diseases Activity Score-28. Blood samples were taken to evaluate the 

level of anti-CCP, RF, ESR, CRP, and CBC. Data were analyzed by t-test and chi-square. 

Results: RA patients are more susceptible to periodontitis, plaque formation and dental 

caries. There is a relationship among RA disease and periodontitis, oral hygiene, gingivitis. 

There is also a reverse relationship between RF level and periodontitis severity likewise 

dental caries. There is no significant relationship between other laboratory findings and the 

oral status of patients. 

Conclusion: This is more likely for RA patients to experience periodontitis which can 

destruct alveoli bone and it can also cause early tooth loss. Regular examination and early 

treatment are highly recommended. 
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Rheumatoid arthritis (RA) is the most common chronic inflammatory joint disease 

which involves 1 % of population world-wide (1). RA disease can strongly affect quality of 

life of patients so that it provokes joint destruction, disability, movement disorders and 

limitations (2). Serious external joint injuries and systemic complications can also cause 

early death in RA patients (3).In accordance with mental and physical consequences of being 

diagnosed as an RA case, it is helpful to evaluate disease mechanisms (4,5). In spite of 

medical progresses and developments, still there is no precise etiology of RA, however, 

inflammatory processes, pathogenesis, genetic factors, autoimmune causes mostly in the site of 

inflammation and infection has been specified as causative factor during the recent decades 

(6). Anti ccp antibody is important in the diagnosis and prognosis of RA disease (7).  

http://dx.doi.org/10.22088/acadpub.BUMS.8.2.67
http://caspjim.com/article-1-2200-en.html
https://www.researchgate.net/institution/Iran_University_of_Medical_Sciences
https://www.researchgate.net/institution/Iran_University_of_Medical_Sciences
https://www.researchgate.net/institution/Iran_University_of_Medical_Sciences
https://www.researchgate.net/institution/Iran_University_of_Medical_Sciences
https://www.researchgate.net/institution/Iran_University_of_Medical_Sciences
https://www.researchgate.net/institution/Iran_University_of_Medical_Sciences
https://www.researchgate.net/institution/Iran_University_of_Medical_Sciences
https://www.researchgate.net/institution/Iran_University_of_Medical_Sciences
mailto:samira_bsh2@yahoo.com


 

Caspian J Intern Med 2021; 12(1): 22-28  

Rheumatoid arthritis oral disease activity                                                             23 

Due to the fact that antibodies against citrulinated proteins 

are mostly located in the site of inflammation and infection. 

Oral diseases are possibly considered as one of the 

environmental factors in RA incidence (5, 6). Periodontitis, 

the most common mouth disease, is an inflammatory disease 

which can destroy both soft and hard dental surrounding 

tissues (8). It is also one of the known reasons of tooth loss in 

adulthood (9). Bacterial plaques are the most common cause 

of periodontitis. These plaques are similar to a rigid and 

adhesive membrane that can be expanded over the area based 

on environmental factors, acquired diseases and genetic 

background of patients (10). Dental caries is as well one of the 

most common chronic diseases which people all around the 

world are involved with. According to the evidence, 

prevalence of dental caries due to alteration of lifestyle and 

diet has been increased (11). In spite of the fact that mouth 

infections are diagnosed via clinical examination and they are 

almost curable by observing oral hygiene besides daily diet, if 

people do not receive the proper treatment in an appropriate 

time, it can provoke tooth loss and consequently nutrition 

imbalance, aesthetic issues and quality of life disturbances 

(12). 

Studies showed that there are similarities in pathobiology 

of RA and periodontitis (6, 8, 9). They resemble signs and 

symptoms such as pain, inflammation, sensitivity and bone 

destruction in both diseases. These findings are approximately 

ascribed to inflammatory cell aggregation in liquids around 

bones and high level of pre-inflammatory cytokines in the area 

(13,14). Some trials demonstrated that active and chronic RA 

patients are more susceptible to oral infections than normal 

population (6). In Ah Choi (2016) showed that periodontitis 

severity is inextricably intertwined to rheumatoid arthritis 

disease (15). Pablo et al (2009), also claims that periodontitis 

and tooth loss are more common in RA patients, so 

periodontitis could be a primer factor for autoimmune 

responses in these patients or it can continue and create an 

opportunity for auto immune responses to occur constantly 

(16). Pischon N et al. (2008) reported that depth of periodontal 

pockets; gingival bleeding and plaque index are more likely 

to be found in RA patients than their control group (17). 

Although Mobini M, et al. (2017) showed that 60 % of RA 

patients suffer from periodontitis they found no relationship 

between RA disease and periodontitis severity (18).Taheri M 

et al.(2011), reported that RA patients had a greater level of 

periodontal disease compared with the healthy control group. 

(19). According to the studies, there is a relationship of 

periodontitis and great spectrum of chronic diseases such as 

cardiovascular conditions, diabetes, RA and also premature 

delivery of newborns. (2, 11, 20). Thus, the evaluation of 

effects of chronic inflammatory pattern of these diseases on 

incidence of some systemic disorders can lead us to a better 

understanding of etiology and pathogenesis of diseases. It can 

also provide innovative and new treatment approaches for 

specific illnesses (7, 21).  

Considering the high prevalence of RA disease and 

unclear etiology in addition to resembling pathobiology of 

periodontitis and RA, this study is implemented to investigate 

the relationship between clinical and laboratory findings of 

rheumatoid arthritis patients with their oral status and disease 

activity.  

 

 

Methods 

This is a case-control study in which 236 patients have 

been assigned into two groups including (118) RA patients 

and (118) healthy persons (without systemic disorders). This 

study received ethical approval from the Ethics Committee of 

Iran University of Medical Sciences, Tehran 

(IR.IUMS.REC.1393.105.6009). Our research was conducted 

in accordance with the ethical standards of the institutional 

and national research committee and the most recent version 

of Declaration of Helsinki. The aim and procedures were 

explained to all participants before participation. Both groups 

underwent clinical examinations and para clinical surveys in 

order to fill informational consent forms. Trial group has been 

selected from patients who are referred to Firoozgar 

rheumatology clinics and they were diagnosed as RA patients 

according to American Rheumatoid Association Criteria 

moreover, selection of patients was confirmed by 

rheumatologists (2, 22). 

 Control group includes healthy people (hospital personnel 

or patient’s companions) without any history of RA, any 

related medical history or any signs and symptoms attributed 

to RA. Exclusion criteria were as follows; age ≤ 18 years, 

systemic diseases such as diabetes, cardiovascular conditions, 

epilepsy, Sjogren disease, xerostomia, osteoporosis and 

immune system disorders. Antibiotic use in the last 3 months, 

pregnant women, breast feeding women, alcoholics, smokers, 

in addition to patients who experienced chemotherapy and 

radiotherapy or those who have used drugs which have 

orodental side effects related to periodontium or had 

manifestation of periodontitis such as phenytoin, 
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cyclosporine, anti-hypertensive drugs, calcium channel 

blockers, sedatives and patients who have received treatments 

for periodontitis during the recent 6 months and small number 

of teeth (less than 15) and sensitivity to chlorhexidine 

digluonate,amoxiilli and metronidazole contraindications, 

were excluded from the study (15, 23). Following the consent 

of participants, demographic information, duration of their 

disease and medical history have been taken precisely. 

Generally, diagnosis of RA is possible with clinical symptoms 

but laboratory findings are nonspecific. So, there is not any 

laboratory test that can detect RA alone.  

Blood tests presented the progress of the disease, and it 

can help the rheumatologist for RA diagnosis. After RA 

diagnosis, blood tests are performed to monitor the side 

effects of the drugs used during treatment. Rheumatoid factor 

(RF) may be positive during rheumatoid arthritis, but negative 

results cannot rule out the RA. About 80% of RA patients 

have a positive RF titer. Although the normal value of this 

factor is negative, few normal persons have low titers of RF. 

Initial laboratory evaluation should include complete blood 

cell count (CBC) which can indicate anemia and assess liver 

and kidney functions. Because these are useful for choice and 

alter treatment options. Therefore, all patients require a CBC 

test to evaluate disease activity and drug side effects (1-3).  

So, then blood samples have been taken from patients to 

evaluate anti-CCP, C- reactive protein (CRP), erythrocyte 

sedimentation rate (ESR) (2, 7). 

 Immunoturbidimetry method used for serum RF 

measurement (Roche, Basel, Switzerland), and 

chemiluminescent microparticle immunoassay used for anti-

CCP antibody measurement (Abbott, Lake Bluff, IL, USA) 

based on the manufacturer’s instructions. Antibody titer over 

5 arbitrary units/mL of anti-CCP was considered as a positive 

result. In case group, clinical parameters were evaluated and 

laboratory findings (ESR, CRP) were measured and anti-CCP, 

serum rheumatoid factor (RF) were evaluated. Diseases 

activity score (DAS-28) has been used to distinguish disease 

activity since this is a standard and valid questionnaire in this 

regard. Formulation for calculation the DAS-28 was (0.56 × √ 

(28 TJC) + 0.28 × √ (28 SJC) + 0.70 × ln (ESR)) × 1.08 + 

0.16.  (15,24) Trial groups were categorized as follows; 

deteriorated, low activity, moderate activity and high activity 

which scored less than 2.6, between 2.6 and 3.2, between 3.2 

and 5.1 and more than 5.1,respectively (25). All the samples 

have been referred to dental clinics of the hospital. Likewise, 

oral hygiene has been categorized according to oral health 

index-simplified (OHI-s); 0-1.2 good, 1.3-3 moderate, 3.1-6 

weak (17). 

Orodental examination was performed by one oral 

medicine specialist with dental explorer, mouth mirror and 

(Williams and WHO) periodontal probe (8, 11). Dental 

plaques, gingivitis and periodontitis severity were assessed 

based on Plaque index (PI) (Silness & Loe) (14, 26), gingival 

index (GI) (Loe) (8), and Clinical Attachment level (CAL) 

parameters (8, 27). Decayed, missing, filled (DMF) index was 

used for evaluating the prevalence of dental caries for 28 

permanent dentitions. Dental caries were detected based on 

visual-tactile method (26). Measurements were taken at four 

locations which include 1 lingual point and 3 buccal points of 

each tooth. Then the average values (from maximum 112 sites 

in 32 teeth) were used for computing the PI (27-29). 

 Periodontitis severity was evaluated based on average 

CAL and attachment loss (distance of CEJ and pocket depth). 

CAL parameter was categorized as below; CAL ≤ 3mm 

(normal), 3 < CAL ≤ 4mm (mild), 4 < CAL ≤ 5mm (moderate) 

and CAL > 5mm (severe) (17, 30) Analysis was done by SPSS 

Version 20 and information, following t- test and chi-square 

analysis was extracted. 

 

 

Results 

The outcome of the analysis showed that trial group has 

age range of 20 to 73 years old with average of 51.49±10.91. 

17.8% of trial group were males and 82.2 % were females. 

Duration of disease was also 9.15±7.88. PI evaluation 

demonstrated that dental plaques in RA patients are 

significantly more than the others (p<0.001). Likewise, dental 

caries were more prevalent in RA patients (P=0.001). 

However, severe dental caries occur more in control group. 

Oral hygiene was not significantly different between two 

groups (P=0.563). 

 Oral hygiene in both groups was as follows; 27.1% (32 

patients) in trial group and 29.7% (35 persons) in control 

group have good mouth hygiene. 50 % (59 patients) in trial 

group and 43.2% (51 persons) in control group have moderate 

mouth hygiene, 45.8% (27 patients) and 27.1 (32 persons) 

have low oral hygiene. GI parameter assessment revealed that 

55.4% (63 patients) in trial group and 64.4% (76 persons) in 

control group have gingivitis and there was no significant 

difference between two groups in this regard (P=0.16). 

gingivitis and dental caries were found more in males than 

females. (p<0.05) (Table 1). 
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Table 1. Relation between gingivitis and gender in RA patients 

P 

Value 

Gingivitis Frequency 

(Percent)                         negative positive 

 

<0.001 

2(9.5) 19(90.5) Male 21(100) Gender 

 52(53.6) 45(46.4) Female97(100) 

Average attachment loss and CAL appraisal showed that 

prevalence and severity of periodontitis are substantially 

higher in RA patients than control group (p<0.001) (Figure 1). 

 

 

 

 

 

 

 

 

 

 

Figure 1.  Comparison of periodontal severity status 

between control and case group. 

 

RF test result is as below; 27.1% (32 persons), 45.7% (54 

persons) and 27.1% (32 persons) result were 1+,2+ and 3+ 

respectively in RA patients (trial group). Therefore, there was 

a reverse relationship between RF and periodontitis (P=0.042, 

R= -0.25) and also dental caries (P= 0.005, R= -0.33). Disease 

activity based on DAS-28 was 2.880 ±0.99 in RA patients and 

42.4% (50 patients) were in disease amelioration phase, 

25.4% (30 patients), 28% (33 patients) and 4.2% (5 patients) 

have low, moderate and high disease activity, respectively 

(Table 2). 

Table 2. Relation between RA disease and periodontitis 

Pvalue Periodontitis Frequency(percent)    

Disease Activity negative positive 

 

 

0.002 

 

35(70) 15(30) 50(100) Amelioration 

Low 

 

DAS- 

28  

 

23(76.6) 7(23.3) 30(100) 

10(30.3) 23(69.7) 33(100) Moderate 

Severe 1(20) 4(80) 5(100) 

Findings showed that the mean±SD of ESR (mm/h) of RA 

patients was 27.40±15.64. According to statistical analysis, 

there is relationship among disease activity and periodontitis 

(P=0.002), oral hygiene (P=0.001), gingivitis (PV=0.01) and 

dental caries (P=0.02), whereas, there was no relationship of 

laboratory findings such as anti CCP, ESR, CRP, WBC, PLT 

in patients and gingivitis, periodontitis, oral hygiene, dental 

caries and plaque formation. (p>0.05)  (Table 2). 

Discussion 

The outcome of this study reveals that there is significant 

relation between RA and periodontitis due to the similarity of 

these two diseases since they are chronic inflammatory 

diseases which can destruct soft and hard tissues. Etiology of 

these illnesses are not completely clear, however there are 

theories which consider them as a multifactorial disease. 

Causative factors such as environment, host and genetic are 

mentioned (6, 7). Periodontitis is the most common oral 

disease that can be caused by opportunistic microorganism 

(Porphyromonase Gingivalis). On the other hand, gingivitis is 

more common and severe in patients who consume 

immunosuppressive drugs to control chronic inflammatory 

diseases such as RA (8, 29). Also, the periodontal mucosa is 

a common site for presentation of benign and malignant 

tumors. Some investigators reported cases which manifested 

in gingival tissue. So, it seems that evaluation of periodontal 

status is critical (24, 31). 

Bacterial and viral infections could be considered as the 

leading cause of periodontitis and RA since these 

microorganisms can pose autoimmune disorders. Although 

the etiology of both periodontitis and RA is distinct, it seems 

that they have the same pathobiology. They both showed 

increased osteoclasts and some vessel injuries (7, 30, 32). In 

addition, the disease deterioration has been accompanied by 

the constant presence of a large number of inflammatory 

cytokines, matrix metalloproteinase and prostaglandin E2 

secreted from macrophages, fibroblasts and other settled or 

migratory inflammatory cells, low amounts of tissue 

inhibitors and metalloproteinase, which are active in both 

diseases (33,34). In this regard, result of this study is similar 

to a study performed by Ulvestad E et al. (2001) which 

evaluated IgM – RF in 171 periodontitis patients and 10 RA 

patients. 9.4% (16 persons) of patients in their study have 

positive RF and it has been mentioned that antibodies in 

systemic circulation can be produced by symptomatic and 

asymptomatic microorganisms (35). High titer of antibodies 

against present bacteria in the serum of RA patients and their 

resemblance to antibodies available in the periodontal pockets 

was considered as a reason that explains the presence of 

periodontitis in RA patients more than normal population. 

Increased level of serum antibodies could be an indicator of 

oral microorganism prevalence in periodontal pockets, also, 

antibodies in patient’s serum can describe susceptibility of 

patients to RA disease (32). Since the pathogenesis of these 

two diseases are similar, there is a theory introducing RA as a 
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possible reason to pose periodontitis in addition to considering 

periodontitis as a cause for RA (2, 6, 11). 

In the present study, in parallel with the Ah Choi research, 

the prevalence of moderate and severe periodontitis was 

significantly higher in RA patients than control group 

(p<0.001). Although the statistical data in this study (50.8% 

vs 16.1%) were not exactly similar to the Choi et al.’s study 

(63.6% vs 34.1%). (15) Also, Berthelot et al. (2010), reported 

a relationship between RA and periodontitis which is 

consistent with the result of the present study (13). In addition, 

Dissick et al. (2010) claimed that periodontitis is found in RA 

patients more than the normal population (36). Mercado and 

Araujo et al. have done a review study that demonstrated that 

periodontitis prevalence and severity are more common in RA 

patients (9, 20). It seems that RA patients are more prone to 

gingivitis due to immunologic changes related to RA 

pathobiology and imbalance of host responses and also the 

high prevalence of periodontal microorganisms can make 

patients more susceptible (8, 34). 

In this study, the incidence of RA was higher in females 

(82%) than in males similar to other researches such as: 

Mobini et al. (91.9%), Choi et al. (87.5%), Taheri et al. 

(88.6%), Alebooyeh (80%). (15,18,19,23) Furthermore, in the 

present study, the average age of RA patients was 51.49± 

10.91 years, which was consistent with other studies of 

Mobini (47.01±8.1), Choi (58.2±12.0) (15,18). However, the 

average age in some studies was lower like in the studies of 

Taheri et al. (45±12.9), Kiani Yazdi et al. (35/95± 9/87) (19, 

37). In this study, dental plaques appear in RA patients more 

than the control group (PV<0.001). Pischon et al. (2008) 

studied 57 patients and Hashimoto H et al. studied 89 RA 

patients with regard dental plaques. Result of both studies are 

compatible with this study (17, 39).  

It could also be the consequence of joint pain and 

limitation of motion. In RA patients so that they cannot clean 

dental plaques regularly. Mercado et al. studied 65 patients 

and Mobini et al. also evaluated 74 (P=0.18) patients but 

unlike the outcome of the present study, none of them could 

find significant relationship between periodontitis and plaque 

index (9, 18). The paradox in the findings could be the result 

of low sample size and racial or environmental differences 

while this study has been implemented on huge number of 

patients and also assessing the oral status of patients by 

clinical parameters is considered the strength of our study. 

According to the result of the present study, Mercado et al. 

(2001) and Pablo et al. (2008) (40); RA patients have more 

dental caries in comparison to the control group which could 

be caused by higher plaque index and papillary bleeding 

(9,35). Tooth loss and periodontal tissue involvement can also 

be the consequence of high plaque index and papillary 

bleeding. 

In the present study, the same as Pischon et al. (2008) who 

evaluated 57 RA patients, there was no significant difference 

in terms of oral hygiene and gingivitis (17). In this study, 

disease activity was significantly associated with periods of 

periodontitis, oral hygiene, gingivitis and dental caries. In 

addition, there was relationship between RA activity and 

periodontal disease severity which is consistent with the result 

of our study. Disease activity in our study (2.88 ±.99) was 

similar to other researches of Alebooyeh et al. (3.84±0.92), 

Choi et al. (3.3±1.4). For instance in Ah Choi et al. (2016)  and 

Alebooye et al. (2019) performed a study in Korea and Iran 

on 164 and 30 RA patients (p<0.001) (15, 23). Also, the 

results of the current study (P=0.002) similar to Choi’s 

research (P=0.041), showed that gingivitis was significantly 

correlated with disease activity score 28, although both were 

slightly different in terms of significance level (15). Which 

may be due to differences in sample size and population. 

Besides, de Smith MJ et al. performed a review study in 2015 

and Monsarrat et al. (2014) (41, 42) also showed the direct 

effects of RA disease activity on the severity of periodontitis. 

Alebooye in 2019 (23) showed that on the contrary Joseph 

(2013) (38), Khantisopon (2014) (43) and specially Mobini et 

al. (2017) (15) who studied 74 RA patients in the North of Iran 

demonstrated no relationship among RA severity, PI, GI, oral 

hygiene, periodontitis, and gingivitis (PV=0.22) (18). It seems 

that the contrast between results of different studies is 

attributed to the numbers of samples and difference among the 

patients of various studies (44, 45). 

The limitation of the present study that can be noted is that 

there have been few case-control studies comparing 

laboratory findings and oral status of RA patients, thus limited 

us to writing the discussion part of our study in this session. 

Comparison of the results of laboratory tests was hence 

similar to other researches; seropositive for RF and anti-CCP, 

in our study was (72.9%, 73.2%) consistent with Mobini 

(76.4%, 76.9%) and Choi (68.5%, 69.1%). (15) In our study, 

the mean±SD of ESR (mm/h) of RA patients (27.40 ±15.64) 

was similar to Alebooyeh N et al.’s (20.57 ±11.01) in 2019. 

The overall survey showed that both groups were different in 

ESR, DAS-28 as a result of disease activity (23). Previous 

studies showed inconsistencies in the oral hygiene status of 
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RA patients. It seems that this can be due to the environmental 

and racial differences of the samples, the standardization of 

the evaluation criteria, and the lack of attention to some 

confounding factors (46). Since most studies have assessed 

some of the parameters in a low sample size, it is suggested 

that other researchers investigate expanded cohort studies 

with histopathologic approaches and other periodontal 

parameters associated with bone destruction with large 

number of cases. 

In conclusion to sum it up, this study indicates a 

relationship between RA and periodontitis, which could 

reflect a common pathogenesis as dysfunction of 

immune/inflammatory responses. On the other hand, 

according to greater prevalence of periodontitis in RA patients 

which can ultimately lead to early tooth loss, periodic 

examinations and regular oral health monitoring of these 

patients and early dental treatments are highly recommended.  
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