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Introduction

Chronic degenerative diseases modify the function 
of the human organism, altering the quality of life [1,2]. 
These diseases include rheumatoid arthritis, which is 
considered progressive, autoimmune, chronic and in-
flammatory systemic disease [3,4]. Rheumatoid arthritis 
is usually identified by swelling, stiffness and destruc-
tion of synovial cartilages, and can promote joint defor-
mities and muscle fatigue [5-7].

The individual affected by rheumatoid arthritis may 
become unable to perform daily life activities because 
of joint damage progression, altering daily habits such 
as locomotion, arm support, oral hygiene, food chewing 
and mandibular excursion movements [8,9].

The incidence of rheumatoid arthritis in the popula-
tion increases over time, being the age group from 40 
to 60 years of age more affected and reaching more the 
female gender [10,11].

In the USA, the disease affects 1.28 to 1.36 million 
patients [12] and it is estimated that by 2020, 59.4 mil-
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Abstract
Objective: Analyze the stomatognathic system of adult wom-
en with rheumatoid arthritis through the masseter and tem-
poralis muscles’ thickness, maximum molar bite force, man-
dibular mobility and repercussion of the oral conditions in the 
quality of life.

Methods: Twenty-eight women were divided into two groups: 
with rheumatoid arthritis (n = 14, mean age 52.2 ± 3.0 years, 
RAG) and without rheumatoid arthritis (n = 14, mean age 49.4 
± 2.4 years, CG). Masseter and temporalis muscles’ thickness 
was measured at rest and maximum voluntary contraction 
by ultrasound. Maximum molar bite force (right and left) was 
captured by digital dynamometer. Mandibular mobility in the 
maximum mouth opening, right lateral excursion, left lateral 
excursion and protrusion was measured by digital caliper. Re-
percussion of oral conditions on quality of life was verified by 
the Oral Health Impact Profile questionnaire (OHIP-14).

Results: There were statistically significant differences in 
maximum molar bite force right side of the dental arch, (P 
= 0.03) and repercussion of oral conditions on quality of life 
by the sum of OHIP-14 (P = 0.00) between RAG and CG.

Conclusion: Women with rheumatoid arthritis showed de-
crease in maximum molar bite force and negative impact on 
the repercussion of oral conditions on quality of life. Howev-
er, there was no significant statistical difference for mastica-
tory muscles’ thickness and mandibular mobility.
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or psychiatric disorders (n = 4), physical or mental illness 
(n = 6), who were under physiotherapeutic treatment 
(n = 5) and in the use of medications that may interfere 
with skeletal muscle activity (n = 16), were excluded 
from the sample.

Thus, it was possible to select 14 women (mean age 
52.2 ± 3.0 years and BMI 31.1 ± 1.2 kg/m2) with rheuma-
toid arthritis in the early stage of the disease and without 
therapeutic control for over a year, presenting sensitivity 
to digital palpation in the right and left pre-auricular region 
to compose the group with Rheumatoid Arthritis (RAG). 
The Control Group (CG) was composed of 14 women 
(mean age 49.4 ± 2.4 years and BMI 27.5 ± 1.1 kg/m2) with-
out rheumatoid arthritis. The groups were matched one-
to-one, using gender and Body Mass Index (BMI), totalizing 
28 women in this study. The BMI was calculated using ki-
lograms and meters: BMI = weight in kilograms/(height in 
meters) × (height in meters). Weight was measured with 
balanced beam. The patient was standing in the center of 
platform, with 10 cm gap between the heels. Height was 
measured without shoes, heavy outer garments and hair 
ornaments. The back of the head, shoulders, shoulder 
blades, touched the portable stadiometer.

Sample size

Probabilistic sample was calculated in this study, 
considering the sample calculation the finite population 
of 204 million Brazil’s population in 2014, occurrence of 
rheumatoid arthritis in 0.88% of the population, margin 
of error of 5% and 95% confidence interval. From there, 
it was estimated sample of 14 individuals.

Muscle thickness analysis

A single trained professional measured the thickness 
of the masseter and temporalis muscles directly on the 
image at the time of its acquisition, to the nearest 0.1 
mm, using the NanoMaxx ultrasound device (SonoSite, 
Bothell, WA, USA) with a linear transducer of 10 MHz 
positioned transversely to the direction of the mus-
cle fibers, in the belly of the masseter and temporal 
muscles [19]. The participants remained comfortably 
seated, leaning, standing erect, without fixation of the 
head, the soles of the feet resting on the ground and the 
palms of the hands resting on the thighs. The average of 
three measurements made on three ultrasound images 
obtained from each muscle in the condition of mandib-
ular rest and dental clenching in maximum voluntary 
contraction, with interval of two minutes between each 
measurement [20].

Maximum molar bite force analysis

The maximum molar bite force was recorded in New-
ton (N), with the digital dynamometer, IDDK (Kratos, Eq-
uipamentos Industriais Ltda., Cotia, São Paulo, Brazil), 
adapted for oral conditions, to not produce exaggerated 
condylar displacement nor muscular distention.

lion north American adults will develop rheumatoid 
arthritis [13]. In Brazil, rheumatoid arthritis affects 1.3 
million adult individuals [5].

The stomatognathic system which is a functional ana-
tomical unit integrating the human organism, composed 
of interdependent organs and tissues [14]. Rheumatoid 
arthritis may result functional limitation in the temporo-
mandibular joint and consequently of the stomatognathic 
system [15-17].

Given the prevalence of rheumatoid arthritis in the 
world population and the disease’s capacity to cause 
progressive and limiting damage in the synovial joints, 
such as temporomandibular joint, becomes research 
relevant that evaluate the morphology and function of 
the stomatognathic system, in addition to the impact 
on quality of life in patients with rheumatoid arthritis, 
with the purpose of demonstrating topics that were not 
studied by the scientific community.

Therefore, the aim of this study was to analyze the 
stomatognathic system of adult women with rheuma-
toid arthritis, observing the masticatory muscles’ thick-
ness, maximum molar bite force, mandibular mobility 
and repercussion of the buccal conditions in the quality 
of life.

Material and Methods

Study design

This study was conducted in reference centers spe-
cialized in the treatment of chronic degenerative diseas-
es located in the cities of Ribeirao Preto, Batatais and 
Bebedouro in the State of São Paulo, Brazil. The approv-
al of the ethics committee was obtained by the Dentist-
ry Faculty of Ribeirão Preto of the University of São Pau-
lo (process n. 43010515.8.0000.5419), in compliance 
with Resolution 466/12 of the Brazilian National Health 
Council. Free and informed consent was informed in 
writing and obtained from each research participant.

Study population

This study evaluated one hundred and two women 
(aged between 40 and 60) with rheumatoid arthritis, 
diagnosed by rheumatologists, based on the associa-
tion of clinical signs, symptoms, laboratory findings and 
radiographic images [5]. Thirty-five did not agree to 
participate in the study, therefore, sixty-seven women 
with complete dentition, without the presence of wis-
dom teeth, normal occlusion and without symptoms 
temporomandibular dysfunction (Research Diagnostic 
Criteria for Temporomandibular Disorders (RDC/TMD) 
- Axis I) [18] who were submitted to anamnesis and clin-
ical evaluation, performed by the same dentist. Accord-
ing to pre-established criteria in this study, by clinical 
evaluation and anamnesis, women with bruxism (n = 8), 
bruxism in wakefulness (n = 5), obstructive sleep apnea 
syndrome (n = 6), mandibular tori (n = 3), neurological 
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The mandibular mobility data in the condition of 
maximum mouth opening, right lateral excursion, left 
lateral excursion and protrusion are shown in Table 3. 
No significant differences were observed between RAG 
and CG (P ≥ 0.05).

The results of the OHIP-14 questionnaire, compar-
ing RAG and CG are presented in Table 4. Higher scores 
were observed in RAG vs. CG. This significant difference 
(P ≤ 0.05) was more evident when OHIP-14 issues were 
grouped in domains characterized by discomfort, pain, 
limitations, and discomfort (P ≤ 0.01).

Discussion

The stomatognathic system of patients with chron-
ic degenerative diseases presents morphological and 
functional alterations, compromising the quality of life 
[15]. Few studies have demonstrated the possible oro-
facial manifestations resulting from the functional im-
pairment of this complex system in the presence of a 
rheumatic inflammatory disease [15,27].

Therefore, this study evaluated the impact of rheu-
matoid arthritis on the stomatognathic system of wom-
en who presented an asymptomatic nature of the in-
volvement of the temporomandibular disorder by mas-
seter and temporalis muscles thickness, maximal molar 

The fork strength of the device was cleaned with al-
cohol, protected with disposable latex finger cots (War-
iper, São Paulo, Brazil) for biosafety and positioned in 
the region of the first permanent molars [19,21]. The 
“peaks” of three measurements of bite force on each 
side of the dental arch were recorded, with maximal ef-
fort and rest of two minutes between the records, alter-
nating the right and left sides [22]. The highest value of 
the three-maximum molar bite force registers was used.

Mandibular mobility analysis

The mandibular mobility was evaluated by average of 
three measurements performed with Mitutoyo® digital 
caliper (Suzano, São Paulo, Brazil) of maximum mouth 
opening, right lateral excursion, left lateral excursion and 
protrusion. The patients were previously advised on the 
examination that would be performed, on the movements 
that they should perform and were instructed to breathe 
slowly, to remain relaxed. The digital caliper was posi-
tioned in the incisal and mesial region of the right upper 
central incisor and the incisal and mesial region of the low-
er right central incisor. The reference standards were the 
dental middle lines, correcting the pre-existing deviations 
[23].

Analysis of oral health conditions in quality of life

The OHIP-14 (Oral Health Impact Profile) question-
naire was used to evaluate patient’s perception of the 
impact of oral health conditions on their well-being 
during the last year. The questionnaire consists of 14 
questions that were grouped into seven situations: (1) 
Functional limitation, (2) Physical pain, (3) Psychologi-
cal discomfort, (4) Physical limitation, (5) Psychological 
limitation, (6) Social limitation, and (7) Disability. The 
responses were recorded on a Likert scale with values 
from zero to four, in which the lowest value on the scale 
characterized the quality of life [24-26].

Statistical analysis

The data were analyzed using the Statistical Pack-
age for Social Sciences (SPSS version 21.0, IBM®, USA). 
Descriptive analysis (means and standard error) and 
normality test were performed for each variable, which 
were then compared by student’s t-test for indepen-
dent samples, with significance level of 5% and 95% 
confidence interval.

Results

The average masseter and temporalis muscles’ thick-
ness of the RAG were compared to the CG and no signif-
icant differences were observed (P ≥ 0.05) according to 
data from Table 1.

Table 2 shows the maximum right and left molar bite 
force of RAG compared to CG. There was a reduction in 
maximum molar bite force (right and left) in RAG com-
pared to CG with significant statistical difference for the 
right side (P = 0.03).

Table 1: Average, standard error (±) and test statistic "t" (P 
≤ 0.05) of muscle thickness (cm) of the Rheumatoid Arthritis 
(RAG) and Control Groups (CG), in the Right Masseter (RM), 
Left Masseter (LM), Right Temporal (RT) and Left Temporal 
(LT) muscles in mandibular rest and Maximum Voluntary Con-
traction (MVC).

Muscular thickness RAG CG P-value
Rest

RM 0.75 ± 0.04 0.75 ± 0.02 0.90
LM 0.77 ± 0.03 0.79 ± 0.03 0.59
RT 0.37 ± 0.03 0.40 ± 0.03 0.49
LT 0.38 ± 0.02 0.42 ± 0.03 0.32

MVC
RM 1.02 ± 0.06 1.04 ± 0.05 0.86
LM 1.02 ± 0.05 1.09 ± 0.05 0.34
RT 0.44 ± 0.04 0.50 ± 0.04 0.33
LT 0.44 ± 0.03 0.51 ± 0.03 0.20

Table 2: Average, standard error (±) and test statistic "t" (P ≤ 
0.05) of the maximum molar bite force (N) of the Rheumatoid 
Arthritis (RAG) and Control Groups (CG) in the right and left 
molar regions.

Bite Force RAG CG P-value
Right Molar 150.2 ± 27.2 225.4 ± 19.2 0.03
Left Molar 148.8 ± 33.3 217.41 ± 22.3 0.10

Table 3: Comparison of mandibular mobility (cm) between the 
Rheumatoid Arthritis (RAG) and Control Groups (CG) using the 
"t" test (P ≤ 0.05).

Mandibular mobility RAG CG P-value
Mouth opening 36.40 ± 1.69 41.35 ± 2.23 0.09
Right lateral excursion 7.68 ± 0.92 8.58 ± 0.69 0.44
Left lateral excursion 8.72 ± 1.22 8.34 ± 0.53 0.78
Protrusion 6.24 ± 0.98 6.68 ± 0.57 0.70
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the average BMI of 31.1 ± 1.2 kg/m2, but because they 
were in the early stage of the disease, the masticato-
ry muscles’ thickness did not have significant morpho-
logical changes. Such condition is possibly because the 
appearance of rheumatoid cachexia, which is a charac-
teristic sign of rheumatoid arthritis in more advanced 
stages, has not been evidenced.

According to our results, there were significant al-
terations between the with and without rheumatoid 
arthritis groups in the maximum molar bite force, with 
significant statistical difference on the right side. The 
group with rheumatoid arthritis showed lower molar 
bite force. Data in accordance with Hoyuela, et al. [15], 
a study in which women with rheumatoid arthritis and 
temporomandibular disorder had more signs and symp-
toms of orofacial pain and lower bite force than women 
in the healthy control group.

The molar bite force is the result of the interaction 
of different components of the stomatognathic sys-
tem that are regulated by the central nervous system 
[19,34], being considered an important auxiliary meth-
od in the diagnosis of alterations in the stomatognathic 
system, to indicate the functional [35,36].

It is hypothesized that bite force may also be associ-
ated with the deficit of local control of proinflammatory 
cytokines in the joint capsule that covers the temporo-
mandibular joint, causing hemodynamic and patho-
physiological instability, with a reduction in functional 
capacity [29].

International researchers are also concerned with 
quantifying the jaw movements of the healthy popula-

bite force, mandibular mobility and repercussion of the 
buccal conditions in the quality of life [28], but report-
ing sensitivity to digital palpation in the pre-auricular 
region (RDC/TMD). This sensitivity may be related to 
the deficiency of the local control of proinflammatory 
cytokines, which contributes to increase the inflamma-
tory process and the sensitivity to mechanical stimuli 
during rotational and translational movements of the 
temporomandibular joint [29].

Our results showed that the images of the masse-
ter and temporalis muscles of the women constituting 
the two groups of this study were well defined, allow-
ing an exact determination of the measures related to 
the thickness that were shown, without statistical sig-
nificance for the averages of the studied muscles in the 
conditions of mandibular rest and dental clenching in 
maximum voluntary contraction. Therefore, we can re-
port with our results that women with rheumatoid ar-
thritis did not present atrophy or muscular hypertrophy. 
Data in accordance with Yilmaz, et al. [30] who evaluat-
ed the masseter, lateral and medial pterygoid muscles’ 
thickness of twenty-eight patients with rheumatoid ar-
thritis and concluded that there are no changes in the 
masticatory muscles’ thickness when compared to the 
healthy group.

On the other hand, many patients with rheumatoid 
arthritis can develop rheumatoid cachexia, a metabol-
ic alteration accompanied by involuntary loss of lean 
mass, due to the degradation of proteins, mainly of the 
skeletal striated muscles, provoking increase or stability 
of the fat mass, without loss of body weight [31-33].

In this study, women with rheumatoid arthritis had 

Table 4: Average, standard error (±) and test statistic "t" (P ≤ 0.05) of the OHIP-14 questions and domains for the Rheumatoid 
Arthritis (RAG) and Control Groups (CG).

OHIP RAG CG P-value
Difficulty speaking or pronouncing 1.14 ± 0.39 0.14 ± 0.10 0.026
Worsening the palate 0.86 ± 0.38 0.07 ± 0.07 0.050
Pain in the mouth or teeth 1.93 ± 0.45 0.29 ± 0.16 0.003
Difficulty eating some food 2.21 ± 0.46 0.50 ± 0.31 0.005
Feels inhibited 1.79 ± 0.43 0.36 ± 0.20 0.008
Feels tense 2.00 ± 0.46 0.50 ± 0.29 0.011
Dissatisfaction with diet 1.36 ± 0.40 0.07 ± 0.07 0.007
Has interrupted meals 1.21 ± 0.37 0.07 ± 0.07 0.008
Feels difficulty in relaxing 1.64 ± 0.39 0.07 ± 0.07 0.001
Has been embarrassed 1.93 ± 0.49 0.29 ± 0.19 0.006
Has felt angry 1.93 ± 0.43 0.07 ± 0.07 0.001
Have had difficulty doing your daily work 1.50 ± 0.45 0.00 ± 0.00 0.006
Feels that life is less satisfactory 1.71 ± 0.47 0.00 ± 0.00 0.003
Has felt totally incapable of their obligations 1.07 ± 0.40 0.00 ± 0.00 0.019
Functional limitation 2.00 ± 0.66 0.21 ± 0.15 0.014
Physical pain 4.14 ± 0.86 0.79 ± 0.41 0.002
Psychological discomfort 3.79 ± 0.87 0.86 ± 0.47 0.007
Physical limitation 2.57 ± 0.65 0.14 ± 0.14 0.003
Psychological limitation 3.57 ± 0.76 0.36 ± 0.25 0.001
Social restriction 3.43 ± 0.82 0.07 ± 0.07 0.001
Inability 2.79 ± 0.73 0.00 ± 0.00 0.002
OHIP 22.29 ± 4.32 2.43 ± 1.30 0.000
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of muscle strength and worsening the quality of life.

As limitations of this study, the absence of evalua-
tion by imaging tests, if there are alterations in the com-
ponents of the temporomandibular joint due to the in-
fluence of chronic inflammation, and if the women pre-
sented cachexia, although they were in the initial stage 
of the disease.

Conclusion

Adult women with rheumatoid arthritis had a negative 
impact on the repercussion of oral conditions on quality of 
life characterized by discomfort, pain, limitations and func-
tional disability, as well as reduction in maximum molar 
bite force, without compromising the masseter and tem-
poralis muscles’ thickness and mandibular mobility.

Ethical statement

All individuals were required and signed the in-
formed consent form to participate in this research. The 
ethical approval for the study protocol was obtained by 
the Research Ethics Committee of the Faculty of Den-
tistry of the University of São Paulo, Brazil.
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