
Address for correspondence
Andrés A. Agudelo-Suárez
E-mail: oleduga@gmail.com

Funding sources
This study was funded with a grant (CODI 2015-6263)  
from the University of Antioquia, Medellín, Colombia.

Conflict of interest
None declared

Acknowledgements
Oral health packs were kindly donated by Dentaid Colombia. 
The authors are grateful to the patients and personnel 
of Artmedica, Medellín, Colombia (Dr. Ricardo Pineda-Tamayo 
and Dr. Jimi Mejía-Vallejo) who participated in this study. This 
paper is part of the doctoral thesis of Adriana Posada-López.

Received on February 22, 2022
Reviewed on April 14, 2022
Accepted on April 26, 2022

Published online on March 31, 2023

Abstract
Background. Rheumatoid arthritis (RA) and periodontitis (PD) are chronic diseases that are associated 
with connective tissue and bone destruction, which affects the quality of life of the people suffering from 
these conditions. The identification of social conditions and the determinants of RA and PD would permit 
the elaboration of policies and strategies based on social reality.

Objectives. The aim of  the present study was to identify the relationship between oral health-related 
quality of life (OHRQoL) and the indicators of general health and oral health in patients with RA. 

Material and methods. A cross-sectional study involving 59 patients with RA was conducted between 
2019 and 2020. Demographic, general health, periodontal, and oral health parameters were collected. In 
addition, the Oral Health Impact Profile-14 (OHIP-14) questionnaire was administered to each patient. 
A  description of  the OHIP-14 dimensions according to different variables was performed. The relation-
ship between OHRQoL and general/oral health indicators was analyzed with logistic and linear regression 
analyses.

Results. The highest OHIP-14 scores were found in people that were 60 years of age and over, single, 
had low educational achievements, a  low socioeconomic status, were unemployed, and had no health 
affiliation. In the adjusted model, the prevalence of the impact on OHRQoL was 1.34 (1.10–5.29) times 
greater in those with erosive RA than in those without, and 2.22 (1.16–29.50) times greater in those who 
self-reported morning stiffness. Regarding the stage of PD, those with stage IV had a prevalence of the 
impact on the OHRQoL of 70%, an average extent of 3.4 ±4.5 and a severity score of 11.5 ±22.0, with 
statistically significant differences.

Conclusions. The dimensions with the greatest impact on the OHRQoL of patients were physical pain, 
discomfort and psychological disability. The type of RA and the severity of PD are indicators of worse scores 
on the OHRQoL scale.
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Introduction
Chronic diseases are characterized by a  long duration 

and slow progression. They manifest themselves during 
adulthood and carry with them a  number of  associated 
consequences. Most of  the time, the pain, anxiety, and 
disability caused by these chronic diseases compromise 
the health-related quality of  life (HRQOL) of  patients.1 
Both rheumatoid arthritis (RA) and periodontitis (PD) are 
chronic diseases that cause connective tissue and bone de-
struction.2 These two diseases are currently considered to 
share etiopathological mechanisms and therefore are said 
to be related both biologically and epidemiologically.2 RA 
is defined as an inflammatory, systemic, autoimmune dis-
ease involving the loss of control of the autologous immune 
response leading to effector elements (humoral and cellu-
lar) that will generate a specific immune response against 
the patient’s own autoantigens or tissues.3,4 Currently, the 
etiology of RA is not entirely clear, although the interrela-
tionship between genetic and environmental factors plays 
an  important role in a  patient’s susceptibility to RA.4 Its 
prevalence among the world population varies between 
0.2% and 5.0% and has a prevalence of approximately 1% 
in Colombia. It occurs more often in women than in men, 
with a ratio of 4:1, and increases with age.5

Oral health is closely related to health in general and 
the HRQOL perceived by people. Functional, social, and 
psychological aspects are essential for the integral devel-
opment of the human being throughout life, which in turn 
allows optimal interpersonal relationships.6 The presence 
of PD can cause additional complications such as pain, dis-
comfort, and low self-esteem.7 According to various stud-
ies, patients suffering from rheumatic diseases have a re-
duced quality of life, especially those presenting with oral 
manifestations and physical effects due to oral and dental 
diseases which cause psychosocial deficiencies.8

Oral health is an important component of one’s HRQOL, 
and different approaches have been made to isolate these 
effects through the preparation of different questionnaires, 
among which is the Oral Health Impact Profile (OHIP) 
by Locker. It is used to conceptualize a  biopsychosocial 
approach to the deficiencies, disabilities, and handicaps 
of oral health.6 The most recent version of this instrument 
is the OHIP-14, which evaluates the impact of oral diseases 
on HRQOL using seven factors: 1) functional limitation: 
problems pronouncing words, worsening sense of  taste; 
2) physical pain: mouth pain, discomfort/pain with eating; 
3) psychological discomfort: teeth self-awareness, feelings 
about the teeth or mouth appearance; 4) physical disability: 
problems with diet/eating; 5) psychological disability: prob-
lems relaxing, sleeping, or feeling embarrassed because 
of teeth/mouth problems; 6) social disability: difficulties in 
social relationships, or in carrying out daily activities; and 
7) handicap: the feeling of a less satisfying life, inability to 
function properly due to dental problems.6,9 The hierarchy 
captures outcomes that have an increasingly disruptive im-

pact on people’s lives. The instruments used for analyzing 
the OHIP have been validated in several countries.6,10–13 
On the other hand, there is an instrument that measures 
the oral health self-perception in patients with the peri-
odontal disease without leaving aside the multidimensional 
theoretical model of oral health.14

Although the health and oral health-related quality of life 
(OHRQOL) has been studied in populations with different 
characteristics and RA patients.15–17 However, there are no 
local (Colombia and Medellín) studies using OHRQOL in-
struments to investigate the quality of  life of RA patients 
currently available. Given the scarcity of  research on the 
aforementioned aspect, this study is needed to provide in-
formation that encourages the creation of a research line 
that promotes prevention strategies in patients with chron-
ic diseases by advocating for an interdisciplinary approach.

Considering the above, this study aimed to determine 
the relationship between OHRQOL and general and oral 
health indicators in a group of patients with RA, as well as 
its associated sociodemographic and clinical factors.

Methods

Design and setting 

A cross-sectional study was carried out using a  struc-
tured survey, a  periodontal exam, and a  hematological 
exam in adult patients older than 18 years, who consulted 
a clinic specializing in the treatment of patients with RA in 
Medellín, Colombia. This manuscript was written accord-
ing to the STROBE guidelines for observational studies.18

Participants and selection criteria 

RA patients were recruited between March 2019 and 
March 2020 from a specialized clinic in Medellín, Colombia. 
Individuals were included according to the following crite-
ria: age ≥18 years, RA diagnosis according to the Ameri-
can College of  Rheumatology19 with a  disease activity 
score in 28 joints – C-reactive protein (DAS28-CRP) value 
≥3.2 – and no changes in RA medications in the previous 
3 months and throughout follow-up, and at least 15 teeth 
excluding third molars. People who reported periodontal 
treatment or antibiotic use in the previous 3 months, HIV, 
liver disease, head and neck radiation therapy, pregnancy, 
and cyclosporine use were excluded. Smoking, hyperten-
sion medication use, and hyperlipidemia were not exclusion 
criteria and were recorded accordingly. In the consultation 
with the treating physician, the selection criteria were con-
firmed. For example, patients on cyclosporine for a trans-
plant were not included in the study, while hypertensive pa-
tients controlled with medication were included since the 
results would not be affected. For patients who met these 
criteria, we explained the purpose of the research. Those 
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who agreed to participate were provided informed consent 
forms and an  explanation of  the procedure, and all their 
questions were answered. Signed informed consent forms 
were collected prior to the initiation of the research study.

Information gathering 

A survey containing variables such as sociodemograph-
ic and clinical factors, RA self-perception, and questions 
from the OHIP-14 was administered. Subsequently, ap-
pointments were scheduled for blood tests to be per-
formed at the Universidad de Antioquia and a periodontal 
examination for non-surgical treatment or prophylaxis, as 
well as an explanation about oral hygiene.

OHIP-14 questionnaire 

Regarding the OHRQOL, the results were obtained 
through the use of  the OHIP-14, which consisted of  14 
questions distributed in 7 dimensions: functional limi-
tation; physical pain; psychological discomfort; physical 
disability; psychological disability; social disability; and 
handicap. Each question has 5 answer options, and each 
one is assigned a score: 0 – never; 1 – almost never; 2 – 
sometimes; 3 – frequently; and 4 – always.6,9,10

The OHIP-14 analysis allowed the use of  3 summary 
variables of the functional and psychological consequenc-
es of oral health problems20:
1) Prevalence: percentage of individuals who report one 

or more items “frequently” or “always”; 
2) Extension: number of  items reported as “frequently” 

or “always”; and 
3) Severity: the sum of  all the ordinal value responses, 

and scores in a range from 0 to 56, with the higher val-
ue indicating a greater impact of oral health on one’s 
quality of life. 

Such measures have been used in other research on the 
international level20,21 and in the city of Medellín.22,23

Physical examination 

Patients received a  full mouth periodontal examina-
tion, excluding the third molars. The following clinical 
parameters were recorded with a millimeter periodontal 
probe (UNC15) at 6 sites: probing pocket depth (PPD); 
bleeding on probing (BOP); and clinical attachment loss 
(CAL). The stage of  PD was determined according to 
the current classification of periodontal disease.24 At the 
same time, we identified cases of periodontal health and 
gingival diseases and conditions on an  intact and a  re-
duced periodontium.25 The standardization was carried 
out by a periodontist dentist in patients with characteris-
tics similar to those of our study. They underwent dental 
physical examination and measurements of the oral clini-
cal variables until a kappa, and a 0.80 or higher intraclass 
correlation coefficient (ICC) was obtained.

Serological markers: all patients underwent periph-
eral blood tests for anti-citrullinated protein antibodies 
(ACPAs; U/mL), ultrasensitive C-reactive protein (CRP; 
mg/L), and rheumatoid factor (RF; U/mL). Serological 
tests were performed in a clinical laboratory.

RA patients were examined by a trained rheumatolo-
gist during the study and the rheumatologist confirmed 
the diagnosis. Medical information was obtained from 
their medical records, including RA duration and cur-
rent medication for RA (non-steroidal anti-inflamma-
tory drugs (NSAIDs), biological and non-biological 
disease-modifying antirheumatic drugs (DMARDs), 
and corticosteroids). Non-biologic DMARDs included 
hydroxychloroquine, methotrexate, sulfasalazine, and 
leflunomide. Biologic DMARDs included adalimumab, 
etanercept, abatacept, golimumab, infliximab, ritux-
imab, and tocilizumab.

Statistical analysis 

An initial exploratory and descriptive analysis was per-
formed to determine the distribution of  the variables, 
and appropriate tests (Kolmogorov–Smirnov) were per-
formed to assess normality. Continuous variables are pre-
sented with the corresponding central tendency. Disper-
sion measures and parametric or non-parametric tests 
were used to determine the differences between the indi-
cated groups. Categorical variables are presented as fre-
quencies, and differences between the groups were tested 
using the χ2 tests.

In addition, to determine the influence of the indepen-
dent variables on OHIP and its dimensions, Spearman’s 
rank correlation coefficient and a multivariate linear re-
gression analysis were performed to evaluate the simulta-
neous and reciprocal effect of the explanatory variables. 
Compliance with the assumptions of linearity, non-collin-
earity, normality, constant variance, and correlation of re-
siduals was determined.

A logistic regression analysis was carried out to test the 
association between the OHIP covariates and prevalence. 
The crude odds ratio (OR, 95% confidence interval (CI)) 
and the adjusted OR of the covariates are presented in the 
multivariate analysis, in which variables were included 
according to the Hosmer–Lemeshow criterion (p ≤ 0.25) 
or according to biological plausibility. The power of  the 
study was calculated at 87.3% for cross-sectional studies. 
All data was analyzed using IBM SPSS Statistics for Win-
dows, v. 25.0 (IBM Corp., Armonk, USA), and statistical 
significance was assumed when the p-value was ≤0.05.

Results
Out of the 59 RA patients, 81.4% were women. Con-

sidering both sexes, individuals were aged between 
30 and 73 years (average 54.5  ±9.2 years) and had 
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a  disease duration between 1 and 45 years (average 
10.2  ±8.2  years). Additionally, 72.9% of  the patients at 
the time of the study did not work. The dental variables 
measured for all patients were 23.1 ±3.9 teeth, CAL av-
erage of 3.2 ±2.2 mm, PPD average of 3.1 ±1.9 mm, and 
BOP average of 20.5 ±14.3%. The summary of the blood 
parameters for the study population was as follows: 
ACPAs of 222.7 ±298.6 U/mL, RF of 218.1 ±505.5 U/mL, 
and CRP of 6.9 ±10.1 mg/L.

OHIP-14 results 

The results of  the OHIP-14 included comparisons re-
garding the prevalence, extent, and severity, according to 
the sociodemographic variables, of  RA and periodontal 
diseases, as well as the analysis of the dimensions.

The prevalence of the impact on OHRQOL is shown 
in Table 1. The highest impact was found among women 
(83.3%), married people (61.1%), the middle socioeco-
nomic class (66.7%), people affiliated with the health 
care contributory and special regime (61.1%), and 
people who did not work (77.8%). Similar results were 
observed for the OHIP extent, with a  higher average 
(2.69 ±3.16) in people aged 60 years and over. Regarding 
severity, higher median scores were observed in people 
with no education (9.0 (19.0)), lower class (8.0 (21.0)), 
and those who were not affiliated with the health care 
system (13.0 (–)).

When comparing the impact of  OHIP according to 
habits, systemic conditions, and periodontal condi-
tions, a  higher prevalence was observed in those who 
did not smoke, did not consume alcohol, did not exer-
cise, and consumed corticosteroids and DMARDs. The 
average extent was higher in those who did not exercise 
(2.3 ±3.7), had hypertension (2.5 ±3.9), had osteoporo-
sis (2.7  ±4.7), used corticosteroids (2.1  ±3.5), and was 
on DMARDs (1.9  ±3.3). Regarding severity, the high-
est scores were reported in patients with diabetes (9.0 
(19.0)). In addition, statistically significant differences 
in terms of prevalence, extent, and severity were found 
regarding the stage of PD. Those with stage IV occurred 
at a prevalence of 70.0%, an extension of 3.4 ±4.5, and 
a severity of 11.5 (22.0) (Table 2).

Table  3 shows statistically significant differences 
in RA type according to the number of  affected joints 
and OHIP prevalence and extent, with a  prevalence 
of 77.8% for polyarticular arthritis and an average extent 
of 5.0 ±4.4 for those with oligoarticular RA and sever-
ity with a  median value of  21.0 (30.0). Regarding RA 
symptoms self-perception, those who reported having 
swelling, pain, and morning stiffness had a higher OHIP 
prevalence (72.2%). In terms of extension, a higher dif-
ference was found in those who reported pain (2.2 ±3.6). 
On the topic of  severity, there was a  higher difference 
between those who reported morning stiffness (7.0 (19)) 
compared to those who did not. In those who reported 

Table 1. Summary outcomes of the Oral Health Impact Profile-14 (OHIP-14) questionnaire as a proxy of oral health-related quality of life (OHRQoL) according 
to sociodemographic variables in patients with rheumatoid arthritis (RA) (N = 59)

Variables

Sample OHRQoL (summary outcomes of OHIP-14)

n % prevalence (%) extent (M ±SD)
severity (OHIP-14 score)

M ±SD Me (IQR)

Sex
male 11 18.6 16.7 1.6 ±2.6 9.7 ±10.6 8.0 (20.0)

female 48 81.4 83.3 1.8 ±3.4 10.1 ±11.5 6.0 (15.0)

Age  
[years]

27–59 42 71.2 55.6 1.4 ±3.2 9.0 ±11.1 6.0 (11.0)

60 and more 17 28.8 44.4 2.7 ±3.2 12.5 ±11.8 8.0 (22.0)

Marital status
married 35 59.3 61.1 1.5 ±2.5 9.2 ±9.8 7.0 (17.0)

living alone 24 40.7 38.9 2.2 ±3.9 11.1 ±13.2 5.0 (18.0)

Education

≤primary 22 37.3 44.4 2.4 ±3.8 12.5 ±12.5 9.0 (19.0)

secondary 31 52.5 44.4 1.4 ±2.8 8.7 ±10.7 4.0 (14.0)

≥university 6 10.2 11.2 1.2 ±2.0 7.2 ±8.1 4.5 (12.0)

Socioeconomic 
status

low 13 22.0 33.3 2.8 ±4.2 12.6 ±14.1 8.0 (21.0)

medium 42 71.2 66.7 1.6 ±3.0 9.4 ±10.8 5.0 (18.0)

high 4 6.8 0.0 8.2 ±4.1 7.5 (8.0)

Social security 
(health insurance)

none 2 3.4 5.6 2.0 ±2.8 13.0 ±12.7 13.0 

paying regime/special 43 72.9 61.1 1.6 ±3.0 9.6 ±10.4 7.0 (16.0)

subsidized 14 23.7 33.3 2.2±4.0 10.7 ±14.0 6.0 (16.0)

Employment 
situation

employed 16 27.1 22.2 1.1 ±2.4 7.2 ±9.0 5.0 (10.0)

unemployed 43 72.9 77.8 2.0 ±3.4 11.0 ±11.9 7.0 (19.0)

M – mean; SD – standard deviation; Me – median; IQR – interquartile range; statistical significance: * p < 0.05; ** p < 0.01; *** p <0.001 (non-parametric tests: 
Mann–Whitney U test for dichotomous variables; Kruskal–Wallis test for polychotomous variables; and χ2 test for categorical variables).
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fatigue and depression, the severity (9.0 (19)) was not 
statistically significantly different.

When comparing the OHIP-14 dimensions in pa-
tients who have and do not have PD, higher indicators 
were found in those who experienced it in the dimen-
sions of physical pain (1.5 (4.0)) and psychological dis-
ability (1.5 (3.0)) (Table 4).

Table 5 shows the correlations between the OHIP-14 
dimensions and the sociodemographic, habits, clini-
cal dental variables, and RA-related blood parameters 
(all variables of quantitative nature). A statistically sig-
nificant correlation between age and the dimensions 
of  physical (0.35) and psychological (0.27) disability 
was observed. Also, a  statistically significant correla-
tion was found between the number of  teeth present 
and all dimensions, the extension, and OHIP-14 total 
impact. The average BOP was correlated with the di-
mensions of physical (0.30), psychological (0.46), and 
social (0.27) disability, as well as with handicap (0.43). 

RA blood parameters showed low correlations with 
the different dimensions. It is observed that ACPAs 
presented the highest inverse correlation with func-
tional limitation, while RF presented a positive corre-
lation with the dimension of physical pain. These cor-
relations were not statistically significant.

In the linear regression model, age was a  positive 
predictive value (0.38) for the physical disability di-
mension, which is in contrast to the duration in years 
of RA, which was a negative predictive value (−0.30). 
The number of  teeth present was a  negative predic-
tive value for the OHIP-14 total score, psychosocial 
disability dimension, and handicap dimension (−0.34, 
−0.36 and −0.31, respectively), meaning the fewer the 
number of  teeth, the worse the reported indicators. 
The average BOP had a  positive predictive value for 
the psychological disability dimension (0.31). These 
results were explained by the model between 10% and 
30% (Table 6).

Table 2. Summary outcomes of the OHIP-14 questionnaire as a proxy of OHRQoL according to habits, and periodontal and systemic condition in patients 
with rheumatoid arthritis (RA) (N = 59)

Variables

Sample OHRQoL (summary outcomes of OHIP-14)

n % prevalence (%) extent (M ±SD)
severity (OHIP-14 score)

M ±SD Me (IQR)

Smoking
yes 4 6.8 11.1 1.2 ±1.9 9.5 ±9.2 8.0 (18.0)

no 55 93.2 88.9 1.8 ±3.3 10.0 ±11.5 6.0 (16.0)

Alcohol consumption
yes 3 5.1 5.6 0.33 ±0.6 7.3 ±1.1 8.0 (–)

no 56 94.9 94.4 1.8 ±3.3 10.1 ±11.6 6.0 (18.0)

Practicing exercise (sports)
yes 22 62.7 27.8 1.1 ±2.2 9.3 ±9.6 7.5 (13.0)

no 37 37.3 72.2 2.3 ±3.7 10.9 ±12.4 6.0 (20.0)

Diabetes
yes 6 10.2 11.1 1.8 ±2.8 10.2 ±8.8 9.0 (19.0)

no 53 89.8 88.9 1.7 ±3.2 10.0 ±11.6 6.0 (15.0)

Arterial hypertension
yes 19 32.2 38.9 2.5 ±3.9 11.7 ±13.9 8.0 (21.0)

no 40 67.8 61.1 1.5 ±2.9 9.5 ±10.2 6.0 (13.0)

Osteoporosis
yes 10 16.9 16.7 2.7 ±4.7 11.9 ±15.6 4.5 (23.0)

no 49 83.1 83.3 1.6 ±2.9 9.6 ±10.5 6.5 (15.0)

NSAIDs consumption
yes 8 13.8 11.1 1.0 ±2.1 9.2 ±7.8 8.0 (13.0)

no 50 86.2 88.9 1.9 ±3.4 10.4 ±11.9 6.0 (19.0)

Corticosteroids consumption
yes 35 60.3 61.1 2.1 ±3.5 11.0 ±12.2 7.0 (20.0)

no 23 39.7 38.9 1.4 ±2.7 8.5 ±10.1 6.0 (11.0)

DMARDs consumption
yes 53 91.4 94.4 1.9 ±3.3 10.5 ±11.8 6.0 (19.0)

no 5 8.6 5.6 1.2 ±2.6 8.8 ±7.6 8.0 (11.0)

Periodontitis
yes 31 59.6 32.3 1.9 ±3.5 10.5 ±12.0 8.0 (14.0)

no 21 40.4 37.5 1.6 ±2.7 9.8 ±10.5 4.0 (19.0)

Stage of periodontal disease†

I 0 0.0 – – – –

II 1 3.2 0.0* – – –

III 18 58.1 30.0* 0.9 ±2.4* 6.9 ±8.9* 5.0 (11.0)*

IV 12 38.7 70.0* 3.4 ±4.5* 16.6 ±14.2* 11.5 (22.0)*

NSAIDs – non-steroidal anti-inflammatory drugs; DMARDs – disease-modifying antirheumatic drugs; statistical significance: * p < 0.05; ** p < 0.01; *** p 
<0.001 (non-parametric tests: Mann–Whitney U test for dichotomous variables; Kruskal–Wallis test for polychotomous variables; and χ2 test for categorical 
variables). † Classification of periodontitis based on the stages defined by severity (according to the level of interdental clinical attachment loss (CAL), 
radiographic bone loss and tooth loss), complexity, extent, and distribution.24
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Finally, the logistic regression analysis aiming to observe 
associations between the OHIP-14 prevalence indicator 
and the variables of person, habits, and RA clinics in pa-
tients with and without PD was performed (Table 7). The 
results showed that after adjusting for sociodemographic 
variables, the prevalence of  the impact on HRQOL was 
1.3 (95% CI:1.10–5.29) times more in patients with erosive 

RA than in those without it, and 2.2 (95% CI:1.16–29.50) 
times more in those who self-reported morning stiffness. 
On the other hand, in the crude model, an  association 
was observed between the prevalence of polyarticular RA 
and having a periodontal stage between III and IV. Finally, 
having access to an alternative treatment for RA was re-
garded as a protective factor.

Table 3. Summary outcomes of the OHIP-14 questionnaire as a proxy of OHRQoL according to clinical and self-perception variables in patients with 
rheumatoid arthritis (RA) (N = 59)

Variables

Sample OHRQoL (summary outcomes of OHIP-14)

n % prevalence (%) extent (M ±SD)
severity (OHIP-14 score)

M ±SD Me (IQR)

RA-related clinical variables

Type of RA

polyarticular 53 89.8 77.8* 1.5 ±3.0* 9.3 ±10.8 6.0 (13.0)

oligoartícular 5 8.5 22.2* 5.0 ±4.4* 18.4 ±15.1 21.0 (30.0)

monoarticular 1 1.7 0.0*

RA activity

remission 30 53.6 55.6 1.5 ±2.6 9.0 ±9.2 6.5 (13.0)

low 6 10.7 11.1 2.6 ±3.4 13.0 ±10.9 9.0 (18.0)

moderate 10 17.9 16.7 2.1 ±3.7 10.2 ±13.9 2.0 (23.0)

high 10 17.8 16.7 2.6 ±4.6 13.0 ±15.6 4.0 (21.0)

Erosive RA
yes 22 42.3 50.0 1.6 ±2.7 9.6 ±9.8 7.0 (20.0)

no 30 57.7 50.0 1.2 ±2.6 8.2 ±9.6 5.0 (14.0)

Alternative therapies
yes 1 1.7 5.9

no 57 98.3 94.1 1.7 ±3.2 9.8 ±11.4 6.0 (15.0)

Self-perception variables

Swelling
yes 44 74.6 72.2 1.9 ±3.3 10.8 ±11.9 7.0 (19.0)

no 15 25.4 27.8 1.4 ±2.9 7.7 ±9.3 6.0 (7.0)

Pain
yes 46 78.0 72.2 2.2 ±3.6 10.8 ±12.0 7.0 (21.0)

no 13 22.0 27.8 1.6 ±3.1 9.8 ±11.2 6.0 (14.0)

Morning stiffness
yes 16 27.1 72.2 1.8 ±3.2 10.6 ±11.5 7.0 (19.0)

no 43 72.9 27.8 1.6 ±3.1 8.6 ±11.0 4.5 (10.0)

Fatigue and depression
yes 27 45.8 55.6 1.9 ±3.2 11.3 ±10.8 9.0 (19.0)

no 32 54.2 44.4 1.6 ±3.2 8.4 ±11.8 4.0 (8.0)

Family support
yes 59 100.0 100.0 1.0 ±2.1 8.5 ±9.5 5.5 (14.0)

no 0 0.0 0.0 – – –

Statistical significance: * p < 0.05; ** p < 0.01; *** p <0.001 (non-parametric tests: Mann–Whitney U test for dichotomous variables; Kruskal–Wallis test for 
polychotomous variables; and χ2 test for categorical variables).

Table 4. OHIP-14 dimensions according to the presence of periodontitis in patients with rheumatoid arthritis (RA) (N = 59)

OHIP-14 dimensions
All Periodontitis No periodontitis

p-value
M ±SD Me (IQR) M ±SD Me (IQR) M ±SD Me (IQR)

Functional limitation 0.9 ±1.8 0.0 (1.0) 0.9 ±2.1 0.0 (0.0) 0.9 ±1.3 0.0 (2.0) 0.432

Physical pain 2.3 ±2.4 2.0 (4.0) 2.4 ±2.7 1.5 (4.0) 1.9 ±2.1 1.0 (4.0) 0.797

Psychological discomfort 2.2 ±2.4 2.0 (4.0) 1.9 ±2.4 0.5 (4.0) 2.5 ±2.2 2.0 (4.0) 0.154

Physical disability 1.7 ±2.3 0.0 (3.0) 1.8 ±2.3 0.0 (4.0) 1.6 ±2.5 0.0 (3.0) 0.650

Psychological disability 1.6 ±2.0 1.0 (3.0) 1.8 ±2.1 1.5 (3.0) 1.4 ±1.9 0.0 (3.0) 0.563

Social disability 0.5 ±1.2 0.0 (0.0) 0.5 ±1.4 0.0 (0.0) 0.4 ±0.9 0.0 (1.0) 0.891

Handicap 0.9 ±1.7 0.0 (2.0) 0.8 ±1.6 0.0 (2.0) 0.9 ±1.6 0.0 (2.0) 0.745

Mann–Whitney/Kruskal–Wallis tests.
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Table 5. Correlation between the OHIP-14 dimensions and different variables in patients with rheumatoid arthritis (RA) (N = 59)

Variables Extent OHIP-14 
score

Functional 
limitation

Physical  
pain

Psychological 
discomfort

Physical 
disability

Psychological 
disability

Social 
disability Handicap

Age 0.20 0.25 0.18 0.14 0.25 0.35** 0.27* 0.13 0.05

RA duration −0.14 0.08 −0.10 0.11 0.04 0.00 0.06 0.00 −0.06

Number of sleeping hours −0.06 −0.06 −0.25 0.01 −0.10 −0.05 −0.07 −0.24 −0.03

Number of teeth −0.42** −0.44** −0.28* 0.28* −0.36** −0.40** −0.51** −0.31* −0.041**

Mean BOP 0.33* 0.33* 0.10 0.25 0.17 0.30* 0.46** 0.27* 0.43**

Mean CAL 0.08 0.01 −0.11 −0.02 −0.05 0.07 0.18 −0.06 −0.00

Mean PPD 0.09 0.11 0.02 0.10 −0.06 0.03 0.23 0.21 0.19

ACPAs −0.18 −0.06 −0.30 −0.05 −0.05 −0.01 −0.03 0.04 −0.02

RF −0.07 0.06 −0.03 0.11 0.06 0.04 0.07 −0.01 0.06

CRP −0.02 0.01 −0.05 0.07 0.02 −0.03 0.05 −0.02 −0.09

BOP – bleeding on probing; PPD – probing pocket depth; CAL – clinical attachment loss; ACPAs – anti-citrullinated protein antibodies; RF –rheumatoid factor; 
CRP – C-reactive protein; * statistically significant correlation at p < 0.05 (bilateral); ** statistically significant correlation at p < 0.01 (bilateral).

Table 6. Multivariate lineal regression model for the scores in the OHIP-14 dimensions in patients with rheumatoid arthritis (RA) (N = 59)

OHIP-14 dimensions  
(dependent variables) 

Independent variables 
included in the model

Standardized  
coefficient (β)

Determination  
coefficient (%)

Extent

age 0.15

17.0

RA duration −0.05

number of teeth −0.32

mean BOP 0.20

ACPAs −0.14

OHIP-14  
score

age 0.10

17.0
RA duration −0.34*

number of teeth 0.15

mean BOP −0.02

Functional limitation

age 0.07

5.0

RA duration −0.06

number of sleeping 
hours

−0.21

number of teeth −0.22

mean BOP 0.22

mean CAL 0.043

ACPAs −0.02

Physical  
pain

age 0,21

4.3

RA duration −0,22

number of sleeping 
hours

−0,09

number of teeth −0,11

mean BOP 0,12

mean PPD 0,10

RF 0,17

Psychological 
discomfort

age 0.22

8.0

RA duration −0.10

number of sleeping 
hours

−0.50

number of teeth −0.31

mean BOP 0.06

ACPAs −0.03

RF −0.10

OHIP-14 dimensions  
(dependent variables) 

Independent variables 
included in the model

Standardized  
coefficient (β)

Determination  
coefficient (%)

Physical disability

age 0.38*

24.4

RA duration −0.30*

number of teeth −0.25

mean BOP 0.11

ACPAs −0.56

RF 0.13

Psychological 
disability

age 0.10

29.2

RA duration −0.09

number of teeth −0.36*

mean BOP 0.31*

ACPAs −0.04

RF 0.06

Social  
disability

age 0.08

6.8

RA duration 0.03

number of sleeping 
hours −0.08

number of teeth −0.08

mean BOP 0.09

RF 0.08

Handicap

age 0.13

10.9

number of teeth −0.31*

mean BOP 0.19

mean PPD 0.12

ACPAs −0.08

RF −0.03

CPR −0.07

Statistical significance: * p < 0.05; ** p < 0.01; *** p <0.001.
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Discussion
The main findings of this study indicate that the major-

ity of surveyed RA patients report a low overall OHIP-14 
score resulting in a  low impact of  oral health on their 
HRQOL (or a moderate/good HRQOL). However, there 
were differences with respect to some sociodemographic, 
general health, oral, and RA clinical variables. The dental 
variables that were most related to the OHRQOL dimen-
sions were the PD stage, the number of teeth, and BOP. 
In a similar study, these variables were also significant.26 
In RA patients, the most related variable was RA type, 
defined by the number of  affected joints and morning 
stiffness, a symptom that has been reported to impact the 
quality of life and a patient’s optimism.27

Regarding age, despite the fact that people under 
60 years of age report similar results in terms of OHIP-14 
prevalence, those aged 60 and over had the highest scores 
regarding the extent and severity to which the OHRQOL 
had an impact on the oral health-related quality of life. 
This is explained by the physical deterioration in dental 
tissues due to increasing age and the physical impair-
ments caused by RA.28,29 These physiological changes 
can cause the perception of the OHRQOL to be dimin-
ished due to the presence of  bleeding, tooth mobility, 
pain, occlusal trauma, as well as the use of certain medi-
cations, among others. Since oral diseases can spread 
and exacerbate systemic diseases or vice versa, cause 
discomfort, and increase the stigma experienced, it can 
have a potentially profound effect on behavior.30

In addition, the whole population being studied re-
ported family support in handling RA, which had a low 
impact on the OHIP-14. A study carried out on RA pa-
tients in Serbia showed that the predictive values for 
suffering anxiety and fatigue were tied to the need for 
help and attention from other people as well as educa-
tional level.31 A social gradient is observed in relation to 
the level of education of RA patients, with higher scores 
being observed in those with lower levels of education. 
Likewise, the lower class has the lowest quality of  life, 
followed by the middle class. This has to do with the ed-
ucational level and access to information regarding gen-
eral and oral health, as well as the ability to understand 
instructions given by medical providers.31 This can al-
ter the ability to access health services, treatments, and 
programs offered by local institutions, especially for this 
particular population. These sociodemographic char-
acteristics shape the way patients must address the dis-
ease process.32 The lack of employment also makes the 
population in this study feel vulnerable in terms of their 
OHRQOL. This aspect concerns economic income and 
the possibility of  having the resources to travel to the 
places where health care is provided. The degree of RA 
activity, quality of life, and functional capacity are mutu-
ally related to the work performance of  the population 
studied. We found that the strongest association was 
with functional capacity.33

People who do not regularly exercise showed a higher 
prevalence of the OHRQOL impact compared to those 
who do exercise. This may be related to the fact that 
physical activity in RA patients improves the symptoms 
of  the disease, which can influence general well-being 
and, in turn, be reflected in the perception of oral health 
and the possibility of  self-care. A  study conducted in 
Sweden resulted in a  decrease in pain, an  increase in 
quality of  life, and greater self-efficacy in arthritis pa-
tients who participated in a supervised exercise and edu-
cation program.34

As for people who have other systemic diseases such 
as diabetes, high blood pressure (HBP), and osteoporo-
sis, the reported scores were similar to those who do not 

Table 7. Evaluating the association between the prevalence outcome 
of OHIP-14 and different variables by means of multivariate regression 
logistic analysis in patients with rheumatoid arthritis (RA) (N = 59)

Variable
Prevalence outcome of OHIP-14

crude OR  
(95% CI)

adjusted OR† 
(95% CI)

Sex
male 1.00 1.00

female 1.21 (0.28−5.22) 1.45 (0.30−6.87)

Age  
[years]

27–59 1.00 1.00

60 and more 2.80 (0.87−9.33) 2.89 (0.86−9.72)

Socioeconomic 
status

low 0.41 (0.12−1.47) 2.64 (0.69−10.12)

medium/high 1.00 1.00

Practicing 
exercise (sports)

yes 1.00 1.00

no 0.54 (0.16−1.81) 1.20 (0.29−4.79)

Type of RA
monoarticular 1.00 1.00

polyarticular 1.45 (1.22−1.72) NC

Remission
yes 1.12 (0.36−3.47) 0.80 (0.18−3.48)

no 1.00 1.00

Erosive RA
yes 1.53 (0.45−5.26) 1.34 (1.10−5.29)

no 1.00 1.00

Swelling
yes 0.84 (0.24−2.94) 0.76 (0.09−6.45)

no 1.00 1.00

Pain
yes 0.63 (0.17−2.28) 0.35 (0.02−5.27)

no 1.00 1.00

Morning 
stiffness

yes 0.95 (0.27− 3.30) 2.22 (1.16−29.5)

no 1.00 1.00

Periodontitis
yes 1.13 (0.43−3.70) 0.52 (0.10−4.20)

no 1.00 1.00

Stage 
of periodontal 
disease

I and II 1.00 1.00

III and IV 1.48 (1.20−1.90) NC

Alternative 
therapies

yes 0.28 (0.19−0.42) NC

no 1.00 1.00

OD – odds ratio; CI – confidence interval; NC – not calculated; † regression 
logistic model. All the variables presented in the table were included in the 
adjusted model.
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have any other systemic disease. This may be because the 
diseases are controlled at the time of  consultation and 
treatment of RA, which changes the perception of oral 
health. In Chico’s study, 59.0% of RA patients had HBP 
and in our study it was 32.2%.35 In a study similar to this 
one, 95% of  RA patients used non-biologic DMARDs 
and 20% used biologic ones. In the current study, the 
scores of  patients on DMARDs were very similar to 
those not receiving DMARDs, since medication con-
sumption controls RA symptoms, this could be reflected 
in the perception of both general and oral well-being.36

The OHIP-14 impact prevalence is similar in those 
with and without PD and only causes a slight variation in 
the severity of the impact. The impact on the OHRQOL 
perception is evident in those who have stage III and IV 
PD, in which the prevalence, extent, and severity result 
in worse scores in the OHRQOL. Similar results are re-
ported in Jordanian adults with characteristics similar to 
the patients of this study.37 Disease activity dictates the 
symptomatology exhibited by a  patient and affects the 
measured blood indicators. The greater extent and se-
verity of the OHIP-14 impact are reported in those expe-
riencing high RA activity. Comparable results have been 
reported by other researchers.38 When inquiring if the 
patients received alternative treatment — apart from the 
conventional one — such as homeopathy, bioenergetics, 
and natural treatments, among others, we found that 
only one person answered in the affirmative. People who 
answered in the negative reported the highest impact 
scores on the OHIP-14. These results corresponded with 
a study using complementary therapies in RA treatment 
and show how supportive treatments tend to improve 
a patient’s perception of their quality of life.39

With regard to RA, self-perception variables such 
as swelling, joint pain, and morning stiffness produce 
a higher impact on OHRQOL. It is also evident that the 
variables associated with OHRQOL impact in RA pa-
tients are erosive RA and perceiving morning stiffness, 
both being risk factors.38 Results were similar to those 
who reported fatigue and depression. In a study carried 
out on women with RA, the tendency was to be more 
vulnerable and less optimistic when the presence of dai-
ly pain was experienced.27,40

When comparing the different dimensions 
of OHIP-14, similar results are found in people with and 
without PD. Our findings identified the variables that 
are most correlated with the OHIP dimensions were 
age, number of teeth present, and periodontal bleeding. 
Out of  these, the number of  teeth has the highest and 
most significant correlations with all dimensions, show-
ing an important biological gradient, meaning the lower 
the number of teeth, the greater the effect on the differ-
ent dimensions. The previous results significantly differ 
from those of  one study showing the effect of  the dif-
ferent dimensions and global score of oral diseases and 
health-related quality exhibited by RA patients.40 On the 

other hand, the more periodontal bleeding, the higher 
the impact on the dimensions of  physical, psychologi-
cal, social disability, and handicap. Also, the older the 
age, the higher the impact on physical and psychologi-
cal disability in patients. Mühlberg’s results are quite 
similar, demonstrating that RA patients showed a worse 
HRQOL than patients without RA, advocating for more 
intensive care of dental, medical, and psychological fac-
tors.26

As strengths of this research, it is important to men-
tion the contribution it makes to the topic of oral health 
and quality of  life in RA patients because few studies 
establish a  relationship and comparison between these 
variables, which are crucial for the comprehensive treat-
ment of people with this disease. We are aware that the 
use of non-probability sampling poses a limitation to our 
study since the results cannot be generalized as para-
metric estimates.

Follow-up studies are suggested to obtain informa-
tion on changes over time and provide causality results 
to guide the comprehensive treatment of patients. Con-
certed efforts between rheumatologists and dentists in 
the management of oral health are recommended.

Considering the importance of studying the relation-
ship between systemic conditions and oral health and 
their impact on quality of  life, further research could 
identify other important aspects and determinants. For 
instance, studies should focus on joint disorders such 
as temporomandibular joint disorders in patients with 
PD and RA and their influence on the quality of life us-
ing qualitative and mixed methods approaches. Finally, 
studies focused on other oral manifestations of systemic 
diseases and mental health problems in patients with 
oral diseases could be useful in recognizing the impact 
of these pathologies on HRQOL and OHRQOL.

Conclusions
The findings of  this study show the impact of  oral 

health on a  RA patient’s quality of  life. Differences re-
garding sociodemographic, clinical, and self-perception 
variables were found according to the prevalence, extent, 
and severity indicators of the OHIP-14. The dimensions 
with the greatest impact on the patient’s quality of  life 
were physical pain, psychological distress, and disability, 
both for patients with PD and for those without it. Multi-
variate models showed that some factors and conditions 
have more influence on the OHRQOL of these patients, 
for example, RA type and periodontal status are related 
to worse indicators. Based on these results, the establish-
ment of  epidemiological surveillance systems targeting 
oral health and systemic conditions could improve the 
monitoring of these patients and contribute to their gen-
eral, social, and health well-being to help improve their 
quality of life.



A. Posada-López et al. Oral health and rheumatoid arthritis118

Ethics approval and consent to participate 

The protocol of this study was reviewed and approved by 
the Institutional Review Board at the Faculty of Dentistry 
of the University of Antioquia, Medellín, Colombia (Act 
05-2016). Signed informed consent forms were collected 
prior to the initiation of the research study.

Data availability 

The datasets generated and/or analyzed during the cur-
rent study are available from the corresponding author on 
reasonable request.

Consent for publication 

Not applicable.

ORCID iDs
Adriana Posada-López  https://orcid.org/0000-0002-9467-8095
Javier Enrique Botero  https://orcid.org/0000-0001-7572-7384
José Daniel Duque-Castaño  https://orcid.org/0000-0003-4648-6416
Elena Ronda-Pérez  https://orcid.org/0000-0003-1886-466X
Andrés A. Agudelo-Suárez  https://orcid.org/0000-0002-8079-807X

References
1. Lopera-Vásquez JP. Health-related quality of  life: Exclusion 

of  subjectivity [in Spanish]. Cien Saude Colet. 2020;25(2):693–702. 
doi:10.1590/1413-81232020252.16382017

2. González-Febles J, Sanz M. Periodontitis and rheumatoid arthritis: 
What have we learned about their connection and their treatment? 
Periodontol 2000. 2021;87(1):181–203. doi:10.1111/prd.12385

3. Nik-Azis NM, Mohd N, Baharin B, Mohamed Said MS, Fadzilah FM, 
Mohamed Haflah NH. Periodontal disease in seropositive rheu-
matoid arthritis: scoping review of the epidemiological evidence. 
Germs. 2021;11(2):266–286. doi:10.18683/germs.2021.1263

4. Kim Y, Oh HC, Park JW, et al. Diagnosis and treatment of inflammatory 
joint disease. Hip Pelvis. 2017;29(4):211–222. doi:10.5371/hp.2017.29.4.211

5. Díaz-Rojas JA, Dávila-Ramírez FA, Quintana-López G, Aristizábal-
Gutiérrez F, Brown P. Rheumatoid arthritis prevalence in Colom-
bia: An  approach based on burden of  disease study dur-
ing 2005 [in Spanish]. Rev Colomb Reumatol. 2016;23(1):11–16. 
doi:10.1016/j.rcreu.2015.12.004

6. Riva F, Seoane M, Reichenheim ME, Tsakos G, Celeste RK. Adult 
oral health-related quality of  life instruments: A  systemat-
ic review. Community Dent Oral Epidemiol. 2022;50(5):333–338. 
doi:10.1111/cdoe.12689

7. Bhargava N, Jadhav A, Kumar P, Kapoor A, Mudrakola DP, Singh S. 
Oral health-related quality of  life and severity of  periodon-
tal disease. J Pharm Bioallied Sci. 2021;13(Suppl 1):S387–S390. 
doi:10.4103/jpbs.JPBS_588_20

8. Schmalz G, Patschan S, Patschan D, Ziebolz D. Oral-health-related 
quality of life in adult patients with rheumatic diseases – a system-
atic review. J Clin Med. 2020;9(4):1172. doi:10.3390/jcm9041172

9. Allen PF. Assessment of  oral health related quality of  life. Health 
Qual Life Outcomes. 2003;1:40. doi:10.1186/1477-7525-1-40

10. Montero-Martín J, Bravo-Pérez M, Albaladejo-Martínez A, 
Hernández-Martín LA, Rosel-Gallardo EM. Validation the Oral 
Health Impact Profile (OHIP-14sp) for adults in Spain. Med Oral Patol 
Oral Cir Bucal. 2009;14(1):E44–E50. PMID:19114956.

11. Grecu AG, Dudea D, Balazsi R, Dumitrascu DL. Romanian version 
of the oral health impact profile-49 questionnaire: Validation and 
preliminary assessment of  the psychometrical properties. Clujul 
Med. 2015;88(4):530–536. doi:10.15386/cjmed-551

12. Soares GH, Santiago PH, Werneck RI, Michel-Crosato E, Jamieson L. 
A  psychometric network analysis of  OHIP-14 across Australian 
and Brazilian populations. JDR Clin Trans Res. 2021;6(3):333–342. 
doi:10.1177/2380084420939931

13. Zucoloto ML, Maroco J, Campos JA. Psychometric properties of the 
Oral Health Impact Profile and new methodological approach. 
J Dent Res. 2014;93(7):645–650. doi:10.1177/0022034514533798

14. Moral-de la Rubia J, Rodríguez-Franco N. Validation of the oral health 
impact profile applied to periodontal patients. Rev Fac Odontol Univ 
Antioq. 2017;29(1):148–172. doi:10.17533/udea.rfo.v29n1a8

15. Torres-Vanegas M, Cardona-Arango D. Oral health-related 
quality of  life in older adults in a health program in Envigado, 
Colombia, 2018. Rev Fac Odontol Univ Antioq. 2020;32(1):36–47. 
doi:10.17533/udea.rfo.v32n1a4

16. Franco-Aguirre JQ, Cardona-Tapias AA, Cardona-Arias JA. Health 
related quality of  life in patients with rheumatoid arthritis from 
Medellín-Colombia, 2014 [in Spanish]. Rev Colomb Reumatol. 
2015;22(3):153–161. doi:10.1016/j.rcreu.2015.08.001

17. Escobar L, Grisales H. Health-related quality of life among patients 
with rheumatoid arthritis treated by a  specialized healthcare-
providing institution, Medellín, 2012 [in Spanish]. Rev Fac Nac Salud 
Pública. 2013;31(1):75–84.

18. von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, 
Vandenbroucke JP. The Strengthening the Reporting of Observa-
tional Studies in Epidemiology (STROBE) statement: Guidelines for 
reporting observational studies. J Clin Epidemiol. 2008;61(4):344–349. 
doi:10.1016/j.jclinepi.2007.11.008

19. England BR, Tiong BK, Bergman MJ,  et  al. 2019 Update of  the 
American College of  Rheumatology recommended rheumatoid 
arthritis disease activity measures. Arthritis Care Res (Hoboken). 
2019;71(12):1540–1555. doi:10.1002/acr.24042

20. Locker D, Quiñonez C. Functional and psychosocial impacts of oral 
disorders in Canadian adults: A national population survey. J Can 
Dent Assoc. 2009;75(7):521. PMID:19744362.

21. Agudelo-Suárez AA, Vivares-Builes AM, Muñoz-Pino N, Martínez-
Martínez JM, Reid A, Ronda-Pérez E. Oral health-related quality of life 
in native and immigrant populations in the PELFI study in Spain. 
Int J Environ Res Public Health. 2019;16(10). doi:10.3390/ijerph16101796

22. Posada-López A, Agudelo-Suárez A, Murillo-Pedrozo A, Ramírez-
Sepúlveda K, Zuluaga-Villegas D, Vasco-Grajales K. Oral health 
impact in quality of life in adults treated at the College of Dentist-
ry, University of  Antioquia and its associated factors [in Spanish]. 
Rev Fac Odontol Univ Antioq. 2014;25(Suppl):S96–S108.

23. Agudelo Suarez AA, Vásquez Hernández A, Zapata Villa C. Oral 
health-related quality of  life of  women in prostitution in Medel-
lin (Colombia) and its associated factors [in Spanish]. CES Odontol. 
2017;30(2):3–15. doi:10.21615/cesodon.30.2.1

24. Papapanou PN, Sanz M, Buduneli N, et al. Periodontitis: Consensus 
report of workgroup 2 of the 2017 World Workshop on the Classi-
fication of Periodontal and Peri-Implant Diseases and Conditions. 
J Periodontol. 2018;89 Suppl 1:S173–S182. doi:10.1002/jper.17-0721

25. Chapple ILC, Mealey BL, Van Dyke TE, et al. Periodontal health and 
gingival diseases and conditions on an intact and a reduced peri-
odontium: Consensus report of  workgroup 1 of  the 2017 World 
Workshop on the Classification of  Periodontal and Peri-Implant 
Diseases and Conditions. J Periodontol. 2018;89 Suppl 1:S74–S84. 
doi:10.1002/jper.17-0719

26. Mühlberg S, Jäger J, Krohn-Grimberghe B,  et  al. Oral health-
related quality of life depending on oral health in patients with 
rheumatoid arthritis. Clin Oral Investig. 2017;21(9):2661–2670. 
doi:10.1007/s00784-017-2068-4

27. Kwissa-Gajewska Z, Gruszczyńska E. Relationship between daily 
pain and affect in women with rheumatoid arthritis: Lower opti-
mism as a  vulnerability factor. J Behav Med. 2018;41(1):12–21. 
doi:10.1007/s10865-017-9874-7

28. Camacho Castillo KP, Martínez Verdezoto TdP, Ortiz Granja LB, Urbi-
na Aucancela KD. Rheumatoid arthritis in the elderly [in Spanish]. 
Rev Cuba Reumatol. 2019;21(3):e122.

29. Zhao S, Chen Y, Chen H. Sociodemographic factors associated 
with functional disability in outpatients with rheumatoid arthri-
tis in Southwest China. Clin Rheumatol. 2015;34(5):845–851. 
doi:10.1007/s10067-015-2896-z



Dent Med Probl. 2023;60(1):109–119 119

30. Johnson NW, Glick M, Mbuguye TN. (A2) Oral health and general health. 
Adv Dent Res. 2006;19(1):118–121. doi:10.1177/154407370601900122

31. Lapčević M, Vuković M, Gvozdenović BS, Mioljević V, Marjanović  S. 
Socioeconomic and therapy factor influence on self-reported fatigue, 
anxiety and depression in rheumatoid arthritis patients. Rev Bras 
Reumatol Engl Ed. 2017;57(6):545–556. doi:10.1016/j.rbre.2017.02.004

32. Gabini S, Blanes M, Agostini M, Fernández F. Impact on the daily 
and working life in the population with rheumatoid arthritis in 
Qom de Rosario (Argentina) [in Spanish]. Equidad y Desarrollo. 
2020;1(35):43–59. doi:10.19052/eq.vol1.iss35.2

33. Salazar-Mejía CE, Galarza-Delgado DÁ, Colunga-Pedraza IJ,  et  al. 
Relationship between work productivity and clinical characteristics 
in rheumatoid arthritis [in Spanish]. Reumatol Clin. 2019;15(6):327–332. 
doi:10.1016/j.reuma.2017.12.006

34. Jönsson T, Hansson EE, Thorstensson CA, Eek F, Bergman P, 
Dahlberg LE. The effect of education and supervised exercise on 
physical activity, pain, quality of  life and self-efficacy – an  inter-
vention study with a  reference group. BMC Musculoskelet Disord. 
2018;19(1):198. doi:10.1186/s12891-018-2098-3

35. Chico C, Uguña S, Estévez T, Rodríguez L, Hidalgo C. Cardiovascu-
lar risk in patients with rheumatoid arthritis [in Spanish]. Rev Acta 
Médica. 2019;20(2):1–13.

36. Ortega-Valín L, Mayorga-Bajo I, Prieto-Fernández C, Del Pozo-Ruiz 
J, Gutiérrez-Gutiérrez E, Pérez-Sandoval T. Long-term changes in 
the quality of life of patients with rheumatoid arthritis treated with 
biological therapies. Reumatol Clin (Engl Ed). 2018;14(4):191–195. 
doi:10.1016/j.reuma.2016.11.009

37. Al Habashneh R, Khader YS, Salameh S. Use of  the Arabic version 
of  Oral Health Impact Profile-14 to evaluate the impact of  periodon-
tal disease on oral health-related quality of  life among Jordanian 
adults. J Oral Sci. 2012;54(1):113–120. doi:10.2334/josnusd.54.113

38. Gómez-Ramírez OJ, Gómez-Ramírez AP. Quality of  life, perceived 
health status and sociodemographic factors among persons with 
rheumatoid arthritis [in Spanish]. Aquichan. 2017;17(2):150–161. 
doi:10.5294/aqui.2017.17.2.4

39. Adly AS, Adly AS, Adly MS, Ali MF. A novel approach utilizing laser 
acupuncture teletherapy for management of  elderly-onset rheu-
matoid arthritis: A  randomized clinical trial. J Telemed Telecare. 
2021;27(5):298–306. doi:10.1177/1357633x211009861

40. Ahola K, Saarinen A, Kuuliala A, Leirisalo-Repo M, Murtomaa H, 
Meurman JH. Impact of  rheumatic diseases on oral health and 
quality of life. Oral Dis. 2015;21(3):342–348. doi:10.1111/odi.12285


