Snd 1utrients MBPI|

Article

Orthorexia Nervosa Practices in Rheumatoid Arthritis: The

DORA Study

Maria Sifakaki 1, Konstantinos Gkiouras 2(”, Helen M. Lindqvist 3, Georgios Marakis %, Anastasia Petropoulou ?,

Lorenzo M. Donini >

check for
updates

Citation: Sifakaki, M.; Gkiouras, K;
Lindqvist, H.M.; Marakis, G.;
Petropoulou, A.; Donini, L.M.;
Bogdanos, D.P.; Grammatikopoulou,
M.G. Orthorexia Nervosa Practices in
Rheumatoid Arthritis: The DORA
Study. Nutrients 2023, 15, 713.
https://doi.org/10.3390/
nul5030713

Academic Editor: Maria Sole

Chimenti

Received: 29 December 2022
Revised: 23 January 2023
Accepted: 28 January 2023
Published: 31 January 2023

Copyright: © 2023 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

, Dimitrios P. Bogdanos

20 and Maria G. Grammatikopoulou >*

Department of Nutritional Sciences & Dietetics, Faculty of Health Sciences, International Hellenic University,
Alexander Campus, P.O. Box 141, GR-57400 Thessaloniki, Greece

Unit of Immunonutrition and Clinical Nutrition, Department of Rheumatology and Clinical Immunology,
Faculty of Medicine, School of Health Sciences, University of Thessaly, Biopolis, GR-41110 Larissa, Greece
Department of Internal Medicine and Clinical nutrition, Institute of Medicine, Sahlgrenska Academy,
University of Gothenburg, 40530 Gothenburg, Sweden

4 Nutrition and Food Standards Unit, Hellenic Food Authority, 124 Kifisias Avenue & latridou 2,

GR-11526 Athens, Greece

Department of Experimental Medicine, Sapienza University, 00185 Rome, Italy

*  Correspondence: mgrammat@uth.gr

Abstract: Medical nutrition therapy (MNT) is an indisputable component of the multidisciplinary
therapeutic approach in rheumatoid arthritis (RA). Previous research has suggested that in chronic
disease where nutrition is an important effector of prognosis, healthy dietary choices might take
an unhealthy turn, with patients developing disordered eating in the form of orthorexia nervosa
(ON). ON is characterized by a pathological preoccupation with “healthy”, “pure” eating, associated
with restrictive dietary patterns, nutrient deficiencies and worsening disease outcomes. The aim of
the present cross-sectional study was to evaluate ON tendencies in a sample of adult patients with
RA. A total of 133 patients with RA were recruited, and completed the ORTO-15 questionnaire for
the assessment of ON tendencies. Most of the patients were overweight/obese (53.4%). The results
revealed ON tendencies in the sample, with the median ORTO-15 score reaching 36 (IQR: 33-39).
Greater ON tendencies were associated with the female gender, and lowered ON tendencies with
increasing age and body mass index. The present findings highlight the need for health professional
awareness regarding the problem of ON in patients with RA and the importance of screening patients.

Keywords: diet; disordered eating; eating disorders; mental health; pain; obesity; remission;
rheumatic disease; weight loss; DAS28

1. Introduction

Orthorexia nervosa (ON) is a feeding and eating disorder (FED) characterized by an
unhealthy obsession with healthy, “clean” eating [1-3]. ON practices can often be very
restrictive, excluding certain food groups from the diet which are deemed as “unhealthy”
by the patients, leading to inadequate nutrient intake, the development of nutritional
deficiencies, medical complications, distress and a variety of psychological issues [1,4,5].
A greater degree of nutritional knowledge and health-related information, the frequent
use of dietary supplements, dissatisfaction with body weight and body image perception,
veganism, consumption of organic foods, health preoccupation, as well as extended social
media use, have all been associated with increased ON symptomatology [6-13].

Although one might argue that preoccupation with “healthy” eating is not necessarily
a negative aspect of a person’s behavior, in ON this preoccupation is rather a patholog-
ical obsession, and is thus, considered unhealthy. In ON, patients are fixated on food
quality, carefully balancing the nutritional value of food and its perceived purity to attain
health [4,8]. Individuals with ON often term the foods they select as “correct”, “pure”,
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“safe”, “nutritious”, “organic”, or “acceptable”, and set strict and inflexible self-imposed
rules to control their diet [1]. However, this does not necessarily ensure that the diets they
choose to follow are objectively healthy. ON consists of a distinct mental health disorder,
falling within the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders
(DSM-5) [14] category of “Feeding and Eating Disorders”, associated with reduced well-
being [1] and inflexible eating patterns. The recent diagnostic criteria suggested for ON
are accompanied by a pledge from experts for the inclusion of the disease in the DSM as a
distinct entity [1].

In chronic diseases where medical nutrition therapy (MINT) is pertinent to a holistic
therapeutic approach, healthy choices often take an unhealthy turn. Several research items
have pointed to the fact that many patients with a chronic disease diagnosis or specific
health conditions exhibit a pathological fixation on eating “correctly” for achieving optimal
disease management [1-3,15]. As a result, ON has been identified among patients with
type 1 and type 2 diabetes mellitus [2], celiac disease [3], as well as cancer [13,16]. In fact,
according to recent case-control studies [13,16], women with a cancer diagnosis exhibited
greater ON symptomatology compared to a group of apparently healthy women, and this
was associated with fear of cancer recurrence due to the associated eating habits and the
diagnosis of additional chronic diseases, aside from cancer.

Another chronic disease where ON tendencies should be assessed includes rheuma-
toid arthritis (RA). RA is a chronic autoimmune rheumatic and musculoskeletal disorder
(RMD) of the joints of unknown etiology, with inflammatory arthritis being the main char-
acteristic, in addition to a variety of extra-articular manifestations (EAMs). The gradual
progression of joint inflammation activates several signaling molecules inside the osteo-
clasts, propelling bone resorption and cartilage erosion, resulting in the destruction of the
affected joints [17,18]. Morning stiffness, musculoskeletal pain and swelling consist of com-
mon RA manifestations [17]. The modern standard of care consists of early treatment with
conventional synthetic, targeted synthetic and biologic disease-modifying anti-rheumatic
drugs (DMARDs), in combination with glucocorticoids (GCs) and/or non-steroidal anti-
inflammatory drugs (NSAIDs) [19,20]. Although pharmacological treatment of RA has
improved substantially during the past decades, there is no cure, and many patients do not
reach sustained remission [21]. Non-pharmacological treatment is also of pivotal impor-
tance in the multidisciplinary approach to tamp down disease activity, comprising physical
therapy, lifestyle modifications and MNT [22-24].

In MNT in particular, the aim for patients with RA is to confer support for the multiple
disease and medication-associated nutritional complications, correct nutritional deficien-
cies, reduce the need for NSAIDs use and drug toxicity, and by inference, improve the
quality of life (QoL) of patients [23,25]. A plethora of oral nutrient supplements (ONS) and
dietary patterns have been shown to be promising and efficacious in improving disease
outcomes in RA [25-29]; as a result, many patients are requesting a more holistic and
natural approach [18]. Research has shown that in their majority, patients with an RA diag-
nosis adhere to diets of poor-to-moderate quality [30-32], either by following unbalanced
diets [31], or by demonstrating low adherence to objectively healthy dietary patterns, such
as the Mediterranean diet [30]. Nonetheless, patients with RA do acknowledge the impor-
tance of diet in disease management and health attainment [33]. According to research,
bidirectional relationships exist between eating disorders and autoimmune diseases, based
on common immunopathological mechanisms [34-36]. However, ON tendencies have
never been assessed in patients with RA, although it is possible that they might prevail
within the RA patient community.

The present cross-sectional study (Diet and Orthorexia in Rheumatoid Arthritis,
DORA) aimed in evaluating ON tendencies in patients with RA.
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2. Materials and Methods
2.1. Participant Recruitement

Adult patients with RA were recruited online from patient groups and forums for
RA with the valuable help of the Greek RMD patient society (ELEANA https://www.
arthritis.org.gr/), during the May—August of 2022, through an open call for participants.
Inclusion criteria involved adult patients with RA, willing to participate in the study, and
communicating in the Greek language.

2.2. Ethics

The study was conducted in accordance with the Declaration of Helsinki, and the study
protocol was approved by the Scientific Committee of the University General Hospital of
Larissa (Committee Assembly 13/27-09-2022). All patients were informed of the nature
and purpose of the study and provided consent by ticking in a specific box situated at the
beginning of the online form, before being transferred to the online questionnaire.

2.3. Tools

A structured online questionnaire was completed by all participants with informa-
tion regarding demographics (educational level, gender, age, family status, employment
status, manual/office labor, private/state employment, rural /urban residence, smoking
status, living with others/alone and perceived income sufficiency) and disease charac-
teristics (duration, disease status, etc.). The body weight and height of participants was
self-reported, and body mass index (BMI) was calculated for all. Body weight status was
assessed based on the World Health Organization BMI cut-offs for the classification of un-
derweight (BMI < 18.5 kg/m?), normoweight (18.5 kg/m? < BMI < 25 kg/m?), overweight
(25 kg/ m? < BMI < 30 kg/ m?) and obesity (BMI > 30 kg/ m?) for adults [37].

ON tendencies were evaluated using the translated and culturally adapted Greek
version of the ORTO-15 questionnaire [28,29]. The ORTO-15 consists of 15 questions assess-
ing the frequency of ON tendencies occurrence. The ORTO-15 consists of a self-reported
measure designed to assess ON, with its main goal being to screen rather than diagnose
ON tendencies [38]. Each of the 15 questions has four possible answers that express the
frequency of occurrence in a Likert scale (always, often, sometimes and never), receiving a
score ranging between 1 and 4 [39]. The total score is calculated by summing the scores
of the 15 individual questions. Currently, no specific cut-off exists for diagnosing ON,
using either the ORTO-15, or other screening tools. Details of the Greek version of the
questionnaire have been previously reported in detail, and the tool is available for use by
other researchers [40]. In the initial publication of the ORTO-15 [39], a threshold value
was proposed for the diagnosis of ON. However, due to the lack of established criteria
for ON, the use of thresholds to diagnose ON has been deemed “unsafe”, and researchers
suggested that their use should be avoided [38].

2.4. Statistical Analyses

Continuous variables were described with either the mean + standard deviation
(SD), or the median with the respective interquartile range (IQR) in parentheses, when
they were deemed to be normally, or non-normally distributed, respectively. Qualitative
variables were reported as frequencies. Normality in the data distribution was assessed by
visual inspection of normal quantile-quantile (Q-Q) plots and the use of the Kolmogorov—-
Smirnov test.

Comparisons between the answers to individual ORTO-15 questions and ORTO-15
total scores among patient subgroups were performed using the Mann-Whitney U test.

Logistic regressions were employed for the calculation of odds ratios (OR) and their
corresponding 95% confidence intervals (CI), in order to evaluate the association between
RA remission (dependent variable) and the other study variables.

In addition, a multivariable logistic model was built with remission as the dependent
variable, and with the following independent variables: gender (male versus female), BMI
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(kg/ m?), educational level (up to high school versus higher education), smoking status (no
versus yes) and RA duration (years) [41,42], plus the ORTO-15. Age was left out of this
model due to 15 missing/illegible values.

Furthermore, univariable linear regression models were applied to examine the asso-
ciation between the ORTO-15 score (as the dependent variable) and the rest of the study
variables. Linear regression’s assumptions of normality and homoscedasticity were evalu-
ated on the residuals. Due to violations of these assumptions -namely normality—, the 95%
bias corrected and accelerated bootstrap confidence intervals (95% BCa CI) were calculated,
based on 2000 resamples [43]. Linear regressions are summarized by beta coefficients (3
coeff.), with their 95% standard CI and 95% BCa CI.

Finally, a zero-truncated negative binomial (ZTNB) regression model was employed
to examine whether the ORTO-15 score affects the time (measured in days) in remission, or
active RA. ZTNB regressions were summarized by their exponentiated coefficients, with
their respective 95% CI [44].

Reliability of the ORTO-15 was assessed with the Cronbach’s alpha coefficient [45]
for ordered scales, as well as with the omega coefficient [38]. A threshold of & = 0.70 is
considered to be indicative of the internal consistency of the examined instrument [46].

All analyses were carried out on SPSS (IBM Corp. Released 2021. IBM SPSS Statistics
for Windows, Version 28.0, Armonk, NY: IBM Corp) and the R language [47]. The level of
significance was set at & = 0.05 for all analyses.

3. Results
Table 1 details the descriptive characteristics of the participants.

Table 1. General characteristics of the participants (N = 133).

Characteristics Statistics *
Age (years) 4652 +£9.78
Gender (male/female) (n) 7/126
BMI (kg/m?) 25.83 (22.34, 30.65)
Body weight status (underweight/normoweight/overweight/obese) (1) 4/58/34/37
Educational level attained (primary-secondary/tertiary /postgraduate) (1) 66/52/15
Smoking (no/yes) (1) 84/49
Smoking duration (years) 243493
RA duration (years) 5(3,11) %
Income (Insufficient/sufficient) (1) 49/84
Unemployed (1) 49
Accommodation (alone/with family members) (1) 15/118
RA on remission (1) 73
ORTO-15 36 (33, 39)

BMI—body mass index; IQR—interquartile range; ORTO-15—orthorexia nervosa 15-item questionnaire [28,29];
RA—rheumatoid arthritis; SD—standard deviation; * data are presented as medians with their respective IQR in
parentheses, means + SD, or as counts (n); ' for 15 participants, data on age were missing; ¥ data were missing for
1 participant.

After the exclusion of participants with extreme/implausible values, a total of 133 pa-
tients with RA were included in the final sample, the vast majority being women, with a
median BMI of 25.83 kg/m?. According to their reported body weight and height, most of
the patients were overweight/obese (53.4%), 43.6% were normoweight and the remaining
3% were underweight (all women). The median duration of RA in the sample was 5 years.
The majority of patients reported being in remission (54.9%) during the study, with the
remaining reporting some symptoms of active disease, including morning stiffness, joint
swelling and pain, etc. As this was an open-ended question with patients providing input
on perceived symptoms, results regarding reported symptoms could not be analyzed statis-
tically. Most of the participants reported having attained primary/secondary education
(49.6%), 39.1% had university education and the remaining had a postgraduate degree. The
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majority of the sample abstained from cigarette smoking (63.2%), living with other family
members (88.7%) and having an income that was deemed as sufficient (63.2%).

The median ORTO-15 score of the sample was 36 (IQR: 33-39). The Cronbach’s «
coefficient of the tool was 0.73, and the omega coefficient was 0.79. Table 2 details the
answers to each of the ORTO-15 questions between patients with active or inactive disease.
No differences were noted in the individual questions, or the total ORTO-15 scores between
the two groups.

Table 2. Answers to each of the individual questions of the ORTO-15 questionnaire [28,29] T.

Patients with Patients with

Questions * Inactive RA Active RA p Value ¥
(n=73) (n = 60)
1. Paying attention to the calories of the food while eating: 3(2,4) 3(2,4) 0.532
2. Feeling confused when visiting food shops: 4(3,4) 3(3,4) 0.725
3. Worrying with the thought of food during the last 3 months: 3(2,3.5) 3(2,3) 0.285
4, Eating choices conditioned by health status: 2(1,3) 2(1,3) 0.647
5. Considering the taste of food as more important than the quality: 3(2,3) 3(2,3) 0.507
6. Willingness to spend more money to have healthier food: 3(2,3) 2(2,3) 0.754
7. Worrying about food for > 3 h/day: 4(3,4) 3.5(3,4) 0.691
8. Allow oneself to perform eating transgressions: 3(2,3) 3(2,3) 0.605
9. Belief that mood affects eating behavior: 2(1,3) 2(1,3) 0.155
10. Belief that the conviction to eat only healthy food increases self-esteem: 2(2,3) 3(2,3.75) 0.143
11 Belief that eating hgalthy fooq impécts o.ne’s lifestyle (frequency of 202,3) 2(1,3) 0.140
eating out, eating with friends, etc.):

12. Belief that consuming healthy food may improve appearance: 1(1,2) 1(1,2) 0.877
13. Feeling guilt when transgressing with food: 3(2,3) 2(1,3) 0.428
14. Belief that unhealthy foods also exist on the market: 1(1,1.5) 1(1,2) 0.249
15. Consumes meals alone at the present time: 3(2,3) 3(2,3) 0.450

Total ORTO-15 Score: 36 (33.5, 39) 35.5 (33, 38) 0.603

IQR—interquartile range; ORTO-15—orthorexia nervosa 15-item questionnaire [28,29]; RA—rheumatoid arthritis;
* based on the English version of the original questionnaire; t data are presented as medians with their respective
IQR in parentheses;  based on the Mann-Whitney U test.

Based on the univariable and multivariable logistic regression models (Table 3), none
of the examined associations reached significance.

Table 3. Results of univariable and multivariable logistic regressions examining the association of
study variables with reported remission status (n = 133).

Univariable Multivariable
Variable
OR (95% CI); p Value OR (95% CI); p Value
Age (years) 1.01 (0.97 to 1.04); 0.780 -
Female gender 0.47 (0.09 to 2.51); 0.376 -
BMI (kg/mz) 1.00 (0.94 to 1.06); 0.910 1.00 (0.94 to 1.07); 0.948
Single/divorced status 0.95 (0.43 to 2.08); 0.892 -
Higher education 0.71 (0.36 to 1.42); 0.334 -
Unemployment status Ref Ref
Public/private sector employment 1.74 (0.83 to 3.63); 0.143 1.79 (0.83 to 3.83); 0.136
Manual labor employment 3.07 (0.85 to 11.13); 0.088 3.10 (0.84 to 11.47)
Living with others 1.46 (0.49 to 4.26); 0.499
Rural residence 1.18 (0.53 to 2.67); 0.685
Sufficient income 0.87 (0.43 to 1.76); 0.690 0.73 (0.35 to 1.53); 0.410

Smoking status
Smoking (years)
RA duration (years) ¥
ORTO-15 (score)

0.95 (0.89 to 1.01); 0.115
0.99 (0.96 to 1.03); 0.713
1.01 (0.92 to 1.11); 0.876

(
(
1.01 (050 to 2.06); 0.970
(
(

BMI—body mass index; CI—confidence intervals; OR—odds ratio; ORTO-15—orthorexia nervosa 15-item ques-
tionnaire [28,29]; RA—rheumatoid arthritis; Ref—reference category; t for 15 participants, data on age were
missing; ¥ data were missing for 1 participant.
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Furthermore, univariable linear regressions (Table 4) revealed an increase in the ORTO-
15 score with ascending age (3 coeff: 0.07, 95%BCaCl: 0.001 to 0.14; p = 0.037) and BMI (3
coeff: 0.13, 95%BCaCl: 0.02 to 0.25; p = 0.020), whereas a decrease was noted in the ORTO-15
score with female gender (3 coeff: —2.50, 95%BCaClI: —4.17 to —0.88; p = 0.002). Other
variables which were non-significantly associated with greater ORTO-15 scores, including
single-divorced status, years of cigarette smoking and duration of RA.

Table 4. Univariable linear regression associations of study variables with ORTO-15 score.

. Regressions with Standard CI Regressions with BCa CI
Variable B Coeff (95% CI); p Value B Coeff (95% Bca CI); p Value
Age (years) 0.07 (0.003 to 0.14); 0.040 0.07 (0.001 to 0.14); 0.037
Female gender —2.50 (—5.34 to 0.34); 0.083 —2.50 (—4.17 to —0.88); 0.002
BMI (kg/m?) 0.13 (0.02 to 0.24); 0.020 0.13 (0.02 to 0.25); 0.020
Single-divorced status 0.38 (—1.09 to 1.85); 0.609 0.38 (—1.10 to 1.79); 0.632
Tertiary education attainment —0.96 (—2.23 to 0.32); 0.139 —0.96 (—2.16 t0 0.39); 0.148
Unemployment status Ref. Ref.
Public/private sector employment 0.15 (—1.23 to 1.53); 0.829 0.15 (—1.15 to 1.52); 0.834
Manual labor employment —0.38 (—2.62 to 1.87); 0.740 —0.38 (—2.27 to 1.49); 0.702
Living with others —1.40 (—3.41 to0 0.61); 0.170 —1.40 (—3.22 to 0.64); 0.150
Rural residence —0.04 (—1.48 to 1.55); 0.963 —0.04 (—1.38 to 1.52); 0.957
Income perceived as insufficient —0.16 (—1.49 to 1.16); 0.808 —0.16 (—1.53 to 1.20); 0.821
Smoking status —0.29 (—1.62 to 1.04); 0.667 —0.29 (—1.64 to 1.11); 0.676
Smoking (years) 0.02 (—0.11 to 0.15); 0.771 0.02 (—0.10 to 0.15); 0.744
RA duration (years) 0.04 (—0.03 to 0.11); 0.302 0.04 (—0.02 to 0.10); 0.237

BMI—body mass index; (Bca) CI—(bias corrected and accelerated) confidence intervals; ORTO-15—orthorexia
nervosa 15-item questionnaire [28,29]; RA—rheumatoid arthritis; Ref—reference category.

Finally, ZTNB regressions revealed a non-significant, negative association of the
ORTO-15 score with the days in remission (exponentiated coeff: 0.93, 95%CI: 0.85 to 1.02,
p = 0.150), and a significant negative association of the ORTO-15 score with the duration of
RA exacerbation (exponentiated coeff: 0.90, 95%CTI: 0.81 to 0.99, p = 0.045).

4. Discussion

The present study revealed that patients with RA exhibit high ON tendencies. Greater
ON tendencies were associated with female gender, and lowered ON tendencies with
ascending age and BML

Research is inconclusive on the relationship between ON and BMI [1], but previous
studies in patients with chronic diseases show a positive association between BMI and ON
tendencies [48]. It appears that the disease diagnosis, paired with the elevated BMI, both of
which have important health consequences, place a double burden on patients with chronic
diseases. In turn, this double burden may eventually initiate ON tendencies in an effort to
“control” disease prognosis and improve health status. In parallel, GC use is common in
RMD therapy, and is associated with greater body weight accumulation, being overweight
and obese [49,50], which in turn, are related to poor body image perception, greater anxiety
and body image disturbance [51,52]; all of these factors can gradually precipitate disordered
eating behaviors.

A plethora of evidence highlights the disproportional increased prevalence of FEDs
among women [53-55]. In parallel, ON has been suggested to prevail among women [40,48],
as verified in the present sample, where the female gender was associated with increased
ON tendencies. In general, women have been shown to harbor more body image concerns,
and value appearance more compared to the men [56,57]. Women with RA in particular,
have been reported to attain more negative body image perceptions, and be less satisfied
with their bodies [58,59]. In this manner, women with RA appear prone to the development
of FEDs, including ON.



Nutrients 2023, 15, 713

7 of 11

With respect to age, relevant systematic reviews and the recent panel on the definition
of ON failed to reach a consensus regarding the association of ON with specific age
groups [1,2]. However, in the present sample, ON tendencies decreased with ascending
age, indicating that people are mostly focused on diet when newly diagnosed. Similar
findings were also suggested in patients with celiac disease [3], as well as among patients
with diabetes mellitus [2,48,60], where negative relationships were observed between ON
tendencies and the age of participants.

People with a chronic disease diagnosis are often affected psychologically from their
diagnosis, the perceived support offered to them, the disease manifestations, the plethora
of comorbidities, the reduced QoL and increased physical disability, and the restrictions
associated with disease management [61,62]. In RA, high rates of depression and anxiety,
a considerable amount of psychiatric comorbidities and an increased prevalence of panic
attacks have been reported [63-68], and it appears that greater disease activity is associated
with increased stress, physical disability, fatigue and healthcare costs [63]. According to
Sturgeon [68], the underlying pathways connecting RA to mental health are, most likely,
mutually influential, which stress initiating flairs and inflammation; these, in turn, may
further exacerbate anxiety and depression. However, in RA, the triggering of disordered
eating may in fact, constitute more than the residue of disease-related anxiety [2], attaining
a physiological basis. Chronic pain alters the neural pathways of the reward process, while
inducing alterations in the neurotransmission of dopamine, which can disturb behavior [68],
including eating behavior. Thus, it is possible that adhering to a “clean” diet is considered
as a reward for patients with an RA and comorbid ON diagnosis.

The fear of relapsing in chronic disease [16] and the fear of becoming ill [69] have both
been associated with increased ON tendencies. In RA, the clinical course of the disease
is characterized by frequent alternating periods of disease relapse and remission. Due to
the heterogenous manifestations of the disease, remission and prognosis are difficult to
predict [70]. Subsequently, contradictory factors have been associated with remission in
the literature among patients with RA, including older age, female gender, obesity status,
history of smoking, comorbidities, fewer EAMs, use of DMARDs, treatment with GC, poor
functional status, increased disease activity and erythrocyte sedimentation rate (ESR) at
the time of diagnosis [41,71-73]. All of the evidence points to the fact that relapse in RA
is difficult to predict. More recently, artificial intelligence was used to predict RA remis-
sion, exhibiting superior performance in comparison to researcher-selected variables [74].
In the present study however, the duration of active disease was not associated with
ON tendencies.

Limitations of the present study include the small sample size, especially with regard
to men, which does not allow for generalization of the findings; however, it offers ample
food for thought for the conduction of future research. It is possible that the inclusion of a
control group with healthy participants may have provided more evidence with regard to
the research question. Furthermore, a prospective cohort design may have been preferred,
as it would provide insight into the risks associated with ON practices in RA. However,
a prospective design is difficult to implement online, as it often leads to the recruitment
of a very small sample. The online recruitment provided the opportunity to collect data
from patients attending different rheumatology clinics in the country; however, several
important variables could not be collected with accuracy, and were left out. These included
biochemical (ESR, C-reactive protein levels, etc.), medication-related (type and doses) and
disease activity data. It is possible that if medical doctors provided more objective input on
disease activity and remission, that the results might have differed. Furthermore, several
variables collected herein were self-reported by the patients, rather than being recorded, or
directly assessed by health practitioners. Unfortunately, this may have introduced reporting
bias into the results. An additional limitation of the study involves the use of the ORTO-15
tool, which has been previously criticized by some researchers. Nonetheless, given that the
consensus definition of ON is relatively recent [1], the lack of a specific tool based on the
exact criteria discussed in the consensus is apparent.
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Future research should continue the evaluation of ON tendencies among patients with
RA and, when applicable, a prospective design should be used, in order to understand
the consequences of ON in distinct RA outcomes and disease prognoses. It would also
be of interest to see whether pain and disease activity, measured with the disease activity
score 28 (DAS-28) are related to ON tendencies. Furthermore, it would be interesting to
understand if the problem is also extended to patients with other RMD diagnoses.

5. Conclusions

Undeniably, our relationship to different foods and habitual dietary intake have im-
portant effects on our psychological and physical well-being. Given that the promotion
of healthy eating is of central importance in chronic diseases, including RA [23], it must
be delivered by experts, with a parallel assessment and close follow up of each patient’s
dietary modifications. The present results show that a great number of patients with RA
demonstrate ON tendencies. Nonetheless, most health professionals including rheumatolo-
gists have little education on nutrition and on ON, in particular. Therefore, it is unlikely
that patients with RA receive optimal care concerning dietary advice, which could lead
to unnecessary stress and psychological illness. Professional education and awareness
are important steps to take towards the early identification of patients with RA exhibiting
ON practices.

Author Contributions: Conceptualization, M.G.G. and D.P.B.; methodology, M.G.G. and K.G.; formal
analysis, K.G.; investigation, M.S.; resources, D.P.B. and M.G.G.; data curation, M.S., K.G., G.M.,
A.P. and M.G.G,; writing—original draft preparation, D.P.B., K.G. and M.G.G.; writing—review and
editing, HM.L., LM.D., GM., M.S. and A.P; supervision, D.P.B. and M.G.G.; project administration,
D.P.B. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by the Scientific Committee of the University General Hospital of Larissa
(Committee Assembly 13/27-09-2022).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study:.
Data Availability Statement: Data are available upon request to the first authors.

Conflicts of Interest: G.M. is a scientific officer of the Hellenic Food Authority. The author alone
is responsible for the content and views expressed in this publication, and he does not necessarily
represent the decisions, policy or views of the Hellenic Food Authority. The remaining authors
declare no conflicts of interest. Parts of the present study will be presented at the Controversies in
Rheumatology and Autoimmunity (CORA) congress, taking place in Turin, Italy, during March 2023.

References

1.

Donini, L.M.; Ramén Barrada, J.; Barthels, F.; Dunn, T.M.; Babeau, C.; Brytek-Matera, A.; Cena, H.; Cerolini, S.; Cho, H,;
Coimbra, M.; et al. A consensus document on definition and diagnostic criteria for orthorexia nervosa. Eat. Weight Disord. 2022,
27,3695-3711. [CrossRef]

Grammatikopoulou, M.G.; Gkiouras, K.; Polychronidou, G.; Kaparounaki, C.; Gkouskou, K.K.; Magkos, E; Donini, L.M,;
Eliopoulos, A.G.; Goulis, D.G. Obsessed with Healthy Eating: A Systematic Review of Observational Studies Assessing Orthorexia
Nervosa in Patients with Diabetes Mellitus. Nutrients 2021, 13, 3823. [CrossRef] [PubMed]

Kujawowicz, K.; Miroriczuk-Chodakowska, I.; Witkowska, A.M. Dietary Behavior and Risk of Orthorexia in Women with Celiac
Disease. Nutrients 2022, 14, 904. [CrossRef] [PubMed]

Koven, N.S.; Wabry, A. The clinical basis of orthorexia nervosa: Emerging perspectives. Neuropsychiatr. Dis. Treat. 2015, 11,
385-394. [CrossRef] [PubMed]

Mitrofanova, E.; Mulrooney, H.; Petroczi, A. Assessing psychological and nutritional impact of suspected orthorexia nervosa: A
cross-sectional pilot study. . Hum. Nutr. Diet. 2021, 34, 42-53. [CrossRef]

Grammatikopoulou, M.G.; Gkiouras, K.; Markaki, A.; Theodoridis, X.; Tsakiri, V.; Mavridis, P; Dardavessis, T.; Chourdakis, M.
Food addiction, orthorexia, and food-related stress among dietetics students. Eat. Weight Disord. 2018, 23, 459-467. [CrossRef]


http://doi.org/10.1007/s40519-022-01512-5
http://doi.org/10.3390/nu13113823
http://www.ncbi.nlm.nih.gov/pubmed/34836080
http://doi.org/10.3390/nu14040904
http://www.ncbi.nlm.nih.gov/pubmed/35215554
http://doi.org/10.2147/NDT.S61665
http://www.ncbi.nlm.nih.gov/pubmed/25733839
http://doi.org/10.1111/jhn.12797
http://doi.org/10.1007/s40519-018-0514-1

Nutrients 2023, 15, 713 9of 11

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Douma, E.R.; Valente, M.; Syurina, E.V. Developmental pathway of orthorexia nervosa: Factors contributing to progression
from healthy eating to excessive preoccupation with healthy eating. Experiences of Dutch health professionals. Appetite 2021,
158, 105008. [CrossRef]

Parra-Fernandez, M.L.; Manzaneque-Canadillas, M.; Onieva-Zafra, M.D.; Fernandez-Martinez, E.; Fernandez-Mufioz, ].J.;
Prado-Laguna, M.D.C,; Brytek-Matera, A. Pathological Preoccupation with Healthy Eating (Orthorexia Nervosa) in a Spanish
Sample with Vegetarian, Vegan, and Non-Vegetarian Dietary Patterns. Nutrients 2020, 12, 3907. [CrossRef]

Messer, M,; Liu, C.; McClure, Z.; Mond, J.; Tiffin, C.; Linardon, J. Negative body image components as risk factors for orthorexia
nervosa: Prospective findings. Appetite 2022, 178, 106280. [CrossRef]

Valente, M.; Brenner, R.; Cesuroglu, T.; Bunders-Aelen, J.; Syurina, E.V. “And it snowballed from there”: The development of
orthorexia nervosa from the perspective of people who self-diagnose. Appetite 2020, 155, 104840. [CrossRef]

Heiss, S.; Coffino, J.A.; Hormes, ].M. What does the ORTO-15 measure? Assessing the construct validity of a common orthorexia
nervosa questionnaire in a meat avoiding sample. Appetite 2019, 135, 93-99. [CrossRef] [PubMed]

Oberle, C.D.; Klare, D.L.; Patyk, K.C. Health beliefs, behaviors, and symptoms associated with orthorexia nervosa. Eat. Weight
Disord. 2019, 24, 495-506. [CrossRef]

Aslan, H.; Aktirk, U. Demographic characteristics, nutritional behaviors, and orthorexic tendencies of women with breast cancer:
A case-control study. Eat. Weight Disord. 2020, 25, 1365-1375. [CrossRef]

American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders; American Psychiatric Association:
Washington, DC, USA, 2013; ISBN 0-89042-555-8.

Gerontidis, A.; Grammatikopoulou, M.G.; Tzimos, C.; Gkiouras, K.; Taousani, E.; Athanasiadis, L.; Goulis, D.G. Effectors of
Pregorexia and Emesis among Pregnant Women: A Pilot Study. Nutrients 2022, 14, 5275. [CrossRef]

Waterman, M.; Lee, RM.; Carter, ].C.; Garland, S.N. Orthorexia symptoms and disordered eating behaviors in young women
with cancer. Eat. Behav. 2022, 47, 101672. [CrossRef]

Chauhan, K.; Jandu, J.S.; Goyal, A.; Al-Dhahir, M.A. Rheumatoid Arthritis; StatPearls Publishing: Tampa, FL, USA, 2022.
ISBN 9781469889351.

Fang, Q.; Zhou, C.; Nandakumar, K.S. Molecular and Cellular Pathways Contributing to Joint Damage in Rheumatoid Arthritis.
Mediat. Inflamm. 2020, 2020, 3830212. [CrossRef]

Smolen, J.S.; Landewé, R.B.M.; Bergstra, S.A.; Kerschbaumer, A.; Sepriano, A.; Aletaha, D.; Caporali, R.; Edwards, C.J;
Hyrich, K.L.; Pope, J.E.; et al. EULAR recommendations for the management of rheumatoid arthritis with synthetic and
biological disease-modifying antirheumatic drugs: 2022 update. Ann. Rheum. Dis. 2022, 82, 3-18. [CrossRef]

Tanaka, Y. Rheumatoid arthritis. Inflamm. Regen. 2020, 40, 20. [CrossRef]

Yu, C; Jin, S.; Wang, Y.; Jiang, N.; Wu, C.; Wang, Q.; Tian, X.; Li, M.; Zeng, X. Remission rate and predictors of remission in
patients with rheumatoid arthritis under treat-to-target strategy in real-world studies: A systematic review and meta-analysis.
Clin. Rheumatol. 2019, 38, 727-738. [CrossRef]

Vranou, P; Gkoutzourelas, A.; Athanatou, D.; Zafiriou, E.; Grammatikopoulou, M.G.; Bogdanos, D.P. Let Food Be Thy Medicine:
The Case of The Mediterranean Diet in Rheumatoid Arthritis. Med. J. Rheumatol. 2020, 31, 20-24. [CrossRef] [PubMed]
Gwinnutt, J.M.; Wieczorek, M.; Balanescu, A.; Bischoff-Ferrari, H.A.; Boonen, A.; Cavalli, G.; de Souza, S.; de Thurah, A.;
Dorner, T.E.; Moe, R.H.; et al. 2021 EULAR recommendations regarding lifestyle behaviours and work participation to prevent
progression of rheumatic and musculoskeletal diseases. Ann. Rheum. Dis. 2022, 82, 48-56. [CrossRef] [PubMed]

Nayebi, A.; Soleimani, D.; Mostafaei, S.; Elahi, N.; Pahlavani, N.; Bagheri, A.; Elahi, H.; Mahmoudi, M.; Nachvak, S.M. Association
between dietary inflammatory index scores and the increased disease activity of rheumatoid arthritis: A cross-sectional study.
Nutr. J. 2022, 21, 1-10. [CrossRef] [PubMed]

Gioia, C.; Lucchino, B.; Tarsitano, M.G.; Iannuccelli, C.; Di Franco, M. Dietary Habits and Nutrition in Rheumatoid Arthritis: Can
Diet Influence Disease Development and Clinical Manifestations? Nutrients 2020, 12, 1456. [CrossRef] [PubMed]

Alwarith, J.; Kahleova, H.; Rembert, E.; Yonas, W.; Dort, S.; Calcagno, M.; Burgess, N.; Crosby, L.; Barnard, N.D. Nutrition
Interventions in Rheumatoid Arthritis: The Potential Use of Plant-Based Diets. A Review. Front. Nutr. 2019, 6, 141. [CrossRef]
[PubMed]

Gwinnutt, ].M.; Wieczorek, M.; Rodriguez-Carrio, J.; Balanescu, A.; Bischoff-Ferrari, H.A.; Boonen, A.; Cavalli, G.; De Souza, S.;
De Thurah, A.; Dorner, T.E; et al. Effects of diet on the outcomes of rheumatic and musculoskeletal diseases (RMDs): Systematic
review and meta-analyses informing the 2021 EULAR recommendations for lifestyle improvements in people with RMDs. RMD
Open 2022, 8, e002167. [CrossRef]

Gkiouras, K.; Grammatikopoulou, M.G.; Myrogiannis, I.; Papamitsou, T.; Rigopoulou, E.I; Sakkas, L.I.; Bogdanos, D.P. Efficacy of
n-3 fatty acid supplementation on rheumatoid arthritis” disease activity indicators: A systematic review and meta-analysis of
randomized placebo-controlled trials. Crit. Rev. Food Sci. Nutr. 2022, 1-15. [CrossRef]

Rondanelli, M.; Perdoni, E; Peroni, G.; Caporali, R.; Gasparri, C.; Riva, A.; Petrangolini, G.; Faliva, M.A.; Infantino, V,;
Naso, M.; et al. Ideal food pyramid for patients with rheumatoid arthritis: A narrative review. Clin. Nutr. 2021, 40, 661-689.
[CrossRef]

Markaki, A.G.; Gkiouras, K.; Papakitsos, C.; Grammatikopoulou, M.G.; Papatsaraki, A.; Ioannou, R.; Tsagkari, A.; Papamitsou, T.;
Bogdanos, D.P. Disease Activity, Functional Ability and Nutritional Status in Patients with Rheumatoid Arthritis: An Observa-
tional Study in Greece. Mediterr. |. Rheumatol. 2020, 31, 406. [CrossRef]


http://doi.org/10.1016/j.appet.2020.105008
http://doi.org/10.3390/nu12123907
http://doi.org/10.1016/j.appet.2022.106280
http://doi.org/10.1016/j.appet.2020.104840
http://doi.org/10.1016/j.appet.2018.12.042
http://www.ncbi.nlm.nih.gov/pubmed/30597192
http://doi.org/10.1007/s40519-019-00657-0
http://doi.org/10.1007/s40519-019-00772-y
http://doi.org/10.3390/nu14245275
http://doi.org/10.1016/j.eatbeh.2022.101672
http://doi.org/10.1155/2020/3830212
http://doi.org/10.1136/ard-2022-223356
http://doi.org/10.1186/s41232-020-00133-8
http://doi.org/10.1007/s10067-018-4340-7
http://doi.org/10.31138/mjr.31.3.325
http://www.ncbi.nlm.nih.gov/pubmed/33163865
http://doi.org/10.1136/annrheumdis-2021-222020
http://www.ncbi.nlm.nih.gov/pubmed/35260387
http://doi.org/10.1186/s12937-022-00805-w
http://www.ncbi.nlm.nih.gov/pubmed/35974368
http://doi.org/10.3390/nu12051456
http://www.ncbi.nlm.nih.gov/pubmed/32443535
http://doi.org/10.3389/fnut.2019.00141
http://www.ncbi.nlm.nih.gov/pubmed/31552259
http://doi.org/10.1136/rmdopen-2021-002167
http://doi.org/10.1080/10408398.2022.2104210
http://doi.org/10.1016/j.clnu.2020.08.020
http://doi.org/10.31138/mjr.31.4.406

Nutrients 2023, 15, 713 10 of 11

31.

32.

33.

34.

35.

36.
37.

38.

39.

40.

41.

42.

43.

44.

45.
46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Fathi El-dadamony, N.; Mohamed Taha, N.; Farouk Mahmoud, S. Nutritional Status and Life Style among Rheumatoid Arthritis
Clients Nutritional Status and Life Style among Rheumatoid Arthritis Clients at Zagazig University Hospitals. Zagazig Nurs. ].
2018, 14, 80-95. [CrossRef]

Turesson Wadell, A.; Barebring, L.; Hulander, E.; Gjertsson, I.; Lindqvist, H.M.; Winkvist, A. Inadequate Dietary Nutrient Intake
in Patients With Rheumatoid Arthritis in Southwestern Sweden: A Cross-Sectional Study. Front. Nutr. 2022, 9, 915064. [CrossRef]
Pham, T.; Sokol, H.; Halioua, B.; Pourcel, G.; Brun, M.; Pain, E.; Testa, D. Inmune-mediated inflammatory diseases and nutrition:
Results from an online survey on patients’ practices and perceptions. BMC Nutr. 2021, 7, 1-11. [CrossRef] [PubMed]

Hedman, A.; Breithaupt, L.; Hiibel, C.; Thornton, L.M.; Tillander, A.; Norring, C.; Birgegard, A.; Larsson, H.; Ludvigsson, J.F;
Savendahl, L.; et al. Bidirectional relationship between eating disorders and autoimmune diseases. J. Child Psychol. Psychiatry.
2019, 60, 803-812. [CrossRef]

Sirufo, M.M.; Magnanimi, L.M.; Ginaldi, L.; De Martinis, M. Anorexia nervosa and autoimmune comorbidities: A bidirectional
route? CNS Neurosci. Ther. 2022, 28, 1921-1929. [CrossRef] [PubMed]

Dalbeth, N.; Callan, M. Arthritis and anorexia? Lancet 2002, 360, 1300. [CrossRef] [PubMed]

World Health Organization. Obesity: Preventing and managing the global epidemic. Report of a WHO consultation. World Health
Organ. Tech. Rep. Ser. 2000, 894, 1-253.

Rogoza, R.; Donini, L.M. Introducing ORTO-R: A revision of ORTO-15: Based on the re-assessment of original data. Eat. Weight
Disord. 2021, 26, 887-895. [CrossRef]

Donini, L.M.; Marsili, D.; Graziani, M.P,; Imbriale, M.; Cannella, C. Orthorexia nervosa: Validation of a diagnosis questionnaire.
Eat. Weight Disord. 2005, 10, e28-e32. [CrossRef]

Gkiouras, K.; Grammatikopoulou, M.G.; Tsaliki, T.; Ntwali, L.; Nigdelis, M.P,; Gerontidis, A.; Taousani, E.; Tzimos, C.; Rogoza, R.;
Bogdanos, D.P; et al. Orthorexia nervosa: Translation, validation, and replication of the ORTO questionnaires in a survey of 848
Greek individuals. Hormones 2022, 21, 251-260. [CrossRef]

Khader, Y.; Beran, A.; Ghazaleh, S.; Lee-Smith, W.; Altorok, N. Predictors of remission in rheumatoid arthritis patients treated
with biologics: A systematic review and meta-analysis. Clin. Rheumatol. 2022, 41, 3615-3627. [CrossRef]

Hamann, P; Holland, R.; Hyrich, K.; Pauling, J.D.; Shaddick, G.; Nightingale, A.; McHugh, N. Factors Associated with Sustained
Remission in Rheumatoid Arthritis in Patients Treated with Anti—-Tumor Necrosis Factor. Arthritis Care Res. 2017, 69, 783-793.
[CrossRef] [PubMed]

Barber, J.A.; Thompson, S.G. Analysis of cost data in randomized trials: An application of the non-parametric bootstrap. Stat.
Med. 2000, 19, 3219-3236. [CrossRef] [PubMed]

Coxe, S.; West, S.G.; Aiken, L.S. The Analysis of Count Data: A Gentle Introduction to Poisson Regression and Its Alternatives. J.
Pers. Assess. 2009, 91, 121-136. [CrossRef]

Cronbach, L.J. Coefficient alpha and the internal structure of tests. Psychometrika 1951, 16, 297-334. [CrossRef]

Taber, K.S. The Use of Cronbach’s Alpha When Developing and Reporting Research Instruments in Science Education. Res. Sci.
Educ. 2018, 48, 1273-1296. [CrossRef]

R Core Team. R: A Language and Environment for Statistical Computing. R Foundation for Statistical Computing, Vienna,
Austria. Available online: https://www.R-project.org /2021 (accessed on 30 January 2023).

Barbanti, F.A.; Trento, M.; Bruno, G.; Bonadonna, R.; Croci, M.; D’Eusebio, C.; Dei Cas, A.; Invitti, C.; Merlo, F.; Pontiroli, A.E.;
et al. Prevalence of orthorexic traits in type 2 diabetes mellitus: At the crossroads between nutritional counseling and eating
disorders. Acta Diabetol. 2020, 57, 1117-1119. [CrossRef]

Morgan, C.; Costello, R.E.; Ray, D.W.; Dixon, W.G. How Do Glucocorticoids Used in Rheumatic Disease Affect Body Weight? A
Narrative Review of the Evidence. Arthritis Care Res. 2020, 72, 489-497. [CrossRef]

Savas, M.; Wester, V.L.; Staufenbiel, S.M.; Koper, ].W.; van den Akker, E.L.T.; Visser, ].A; van der Lely, A.J.; Penninx, BW.J.H;
Rossum, E.F.C. van Systematic Evaluation of Corticosteroid Use in Obese and Non-obese Individuals: A Multi-cohort Study. Int.
J. Med. Sci. 2017, 14, 615. [CrossRef]

Jorge, R.T.B.; Brumini, C.; Jones, A.; Natour, J. Body image in patients with rheumatoid arthritis. Mod. Rheumatol. 2010, 20,
491-495. [CrossRef]

Zhou, C.; Shen, B.; Gao, Q.; Shen, Y.; Cai, D.; Gu, Z.; Xu, X. Impact of Rheumatoid Arthritis on Body Image Disturbance. Arch.
Rheumatol. 2019, 34, 79. [CrossRef]

Springmann, M.L.; Svaldi, J.; Kiegelmann, M. Theoretical and Methodological Considerations for Research on Eating Disorders
and Gender. Front. Psychol. 2020, 11, 3249. [CrossRef] [PubMed]

Strobel, C.B.S. The Shadow that Hovered Over: Gender Salience in Eating Disorder Recovery. Gender Issues 2022, 39, 368-386.
[CrossRef]

Udo, T.; Grilo, C.M. Prevalence and Correlates of DSM-5-Defined Eating Disorders in a Nationally Representative Sample of U.S.
Adults. Biol. Psychiatry 2018, 84, 345-354. [CrossRef] [PubMed]

Quittkat, H.L.; Hartmann, A.S.; Diising, R.; Buhlmann, U.; Vocks, S. Body Dissatisfaction, Importance of Appearance, and Body
Appreciation in Men and Women Over the Lifespan. Front. Psychiatry 2019, 10, 864. [CrossRef] [PubMed]

Voges, M.M.; Giabbiconi, C.M.; Schone, B.; Waldorf, M.; Hartmann, A.S.; Vocks, S. Gender differences in body evaluation: Do
men show more self-serving double standards than women? Front. Psychol. 2019, 10, 544. [CrossRef] [PubMed]


http://doi.org/10.21608/znj.2018.38580
http://doi.org/10.3389/fnut.2022.915064
http://doi.org/10.1186/s40795-021-00446-y
http://www.ncbi.nlm.nih.gov/pubmed/34266484
http://doi.org/10.1111/jcpp.12958
http://doi.org/10.1111/cns.13953
http://www.ncbi.nlm.nih.gov/pubmed/36114699
http://doi.org/10.1016/S0140-6736(02)11320-1
http://www.ncbi.nlm.nih.gov/pubmed/12414206
http://doi.org/10.1007/s40519-020-00924-5
http://doi.org/10.1007/BF03327537
http://doi.org/10.1007/s42000-022-00351-4
http://doi.org/10.1007/s10067-022-06307-8
http://doi.org/10.1002/acr.23016
http://www.ncbi.nlm.nih.gov/pubmed/27564526
http://doi.org/10.1002/1097-0258(20001215)19:23&lt;3219::AID-SIM623&gt;3.0.CO;2-P
http://www.ncbi.nlm.nih.gov/pubmed/11113956
http://doi.org/10.1080/00223890802634175
http://doi.org/10.1007/BF02310555
http://doi.org/10.1007/s11165-016-9602-2
https://www.R-project.org/2021
http://doi.org/10.1007/s00592-020-01547-z
http://doi.org/10.1002/acr.23879
http://doi.org/10.7150/ijms.19213
http://doi.org/10.3109/s10165-010-0316-4
http://doi.org/10.5606/ArchRheumatol.2019.6738
http://doi.org/10.3389/fpsyg.2020.586196
http://www.ncbi.nlm.nih.gov/pubmed/33281684
http://doi.org/10.1007/s12147-022-09294-x
http://doi.org/10.1016/j.biopsych.2018.03.014
http://www.ncbi.nlm.nih.gov/pubmed/29859631
http://doi.org/10.3389/fpsyt.2019.00864
http://www.ncbi.nlm.nih.gov/pubmed/31920737
http://doi.org/10.3389/fpsyg.2019.00544
http://www.ncbi.nlm.nih.gov/pubmed/30930819

Nutrients 2023, 15, 713 11 of 11

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

Boyington, J.E.; Schoster, B.; Callahan, L.F. Comparisons of Body Image Perceptions of a Sample of Black and White Women with
Rheumatoid Arthritis and Fibromyalgia in the US. Open Rheumatol. J. 2015, 9, 1-7. [CrossRef] [PubMed]

Pieta, M.; Rzeszutek, M.; Gasik, R. Body image, pain and level of resources among arthritis patients: The moderating role of
gender. Psychol. Health Med. 2019, 25, 802-811. [CrossRef]

Colton, P.A.; Olmsted, M.P,; Daneman, D.; Rydall, A.C.; Rodin, G.M. Five-year prevalence and persistence of disturbed eating
behavior and eating disorders in girls with type 1 diabetes. Diabetes Care 2007, 30, 2861-2862. [CrossRef]

Brown, L.C.; Murphy, A.R,; Lalonde, C.S.; Subhedar, P.D.; Miller, A.H.; Stevens, ].S. Posttraumatic stress disorder and breast
cancer: Risk factors and the role of inflammation and endocrine function. Cancer 2020, 126, 3181-3191. [CrossRef]

Kilic, O,; Sar, V.; Taycan, O.; Aksoy-Poyraz, C.; Erol, T.C.; Tecer, O.; Emul, M.H.; Ozmen, M. Dissociative Depression Among
Women with Fibromyalgia or Rheumatoid Arthritis. J. Trauma Dissociation 2014, 15, 285-302. [CrossRef]

Hassan, A.A.; Nasr, M.H.; Mohamed, A.L.; Kamal, A.M.; Elmoghazy, A.D. Psychological affection in rheumatoid arthritis patients
in relation to disease activity. Medicine 2019, 98, e15373. [CrossRef] [PubMed]

Gettings, L. Psychological well-being in rheumatoid arthritis: A review of the literature. Musculoskelet. Care 2010, 8, 99-106.
[CrossRef] [PubMed]

Yilmaz, V.; Umay, E.; Glindogdu, I.; Karaahmet, Z.0.; Oztiirk, A.E. Rheumatoid Arthritis: Are psychological factors effective in
disease flare? Eur. |. Rheumatol. 2017, 4, 127. [CrossRef] [PubMed]

Lok, E.Y.C.; Mok, C.C.; Cheng, C.W.; Cheung, E.F.C. Prevalence and determinants of psychiatric disorders in patients with
rheumatoid arthritis. Psychosomatics 2010, 51, 338. [CrossRef]

McWilliams, L.A.; Goodwin, R.D.; Cox, B.]. Depression and anxiety associated with three pain conditions: Results from a
nationally representative sample. Pain 2004, 111, 77-83. [CrossRef]

Sturgeon, J.A.; Finan, PH.; Zautra, A.J. Affective disturbance in rheumatoid arthritis: Psychological and disease-related pathways.
Nat. Rev. Rheumatol. 2016, 12, 532-542. [CrossRef]

Nacar, G.; Firat, Z.N.; Taghan, S.T. Relationship between breast cancer worry level and orthorectic tendency (healthy eating
obsession). J. Soc. Anal. Health 2022, 2, 227-232. [CrossRef]

Espinoza, F; Fabre, S.; Pers, Y.M. Remission-induction therapies for early rheumatoid arthritis: Evidence to date and clinical
implications. Ther. Adv. Musculoskelet. Dis. 2016, 8, 107-118. [CrossRef]

Lee, S.Y.; Ibrahim, F.; Tom, B.D.M.; Nikiphorou, E.; Williams, EM.K.; Lempp, H.; Scott, D.L. Baseline predictors of remission, pain
and fatigue in rheumatoid arthritis: The TITRATE trial. Arthritis Res. Ther. 2021, 23, 278. [CrossRef]

Sun, X,; Li, R,; Cai, Y.; Al-Herz, A ; Lahiri, M.; Choudhury, M.R.; Hidayat, R.; Suryana, B.P.P.; Kaneko, Y.; Fujio, K.; et al. Clinical
remission of rheumatoid arthritis in a multicenter real-world study in Asia-Pacific region. Lancet Reg. Health-West. Pacific 2021, 15,
100240. [CrossRef]

Acosta-Mérida, A.; Naranjo, A.; Rodriguez-Lozano, C. Prognostic factors for sustained remission in a “Real Life” cohort of
rheumatoid arthritis patients. Reumatol. Clinica 2020, 16, 405-409. [CrossRef] [PubMed]

Matsuo, H.; Kamada, M.; Imamura, A.; Shimizu, M.; Inagaki, M.; Tsuji, Y.; Hashimoto, M.; Tanaka, M.; Ito, H.; Fujii, Y. Machine
learning-based prediction of relapse in rheumatoid arthritis patients using data on ultrasound examination and blood test. Sci.
Rep. 2022, 12, 7224. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


http://doi.org/10.2174/1874312901409010001
http://www.ncbi.nlm.nih.gov/pubmed/25674181
http://doi.org/10.1080/13548506.2019.1668566
http://doi.org/10.2337/dc07-1057
http://doi.org/10.1002/cncr.32934
http://doi.org/10.1080/15299732.2013.844218
http://doi.org/10.1097/MD.0000000000015373
http://www.ncbi.nlm.nih.gov/pubmed/31083165
http://doi.org/10.1002/msc.171
http://www.ncbi.nlm.nih.gov/pubmed/20232479
http://doi.org/10.5152/eurjrheum.2017.16100
http://www.ncbi.nlm.nih.gov/pubmed/28638686
http://doi.org/10.1176/appi.psy.51.4.338
http://doi.org/10.1016/j.pain.2004.06.002
http://doi.org/10.1038/nrrheum.2016.112
http://doi.org/10.5281/ZENODO.7077626
http://doi.org/10.1177/1759720X16654476
http://doi.org/10.1186/s13075-021-02653-1
http://doi.org/10.1016/j.lanwpc.2021.100240
http://doi.org/10.1016/j.reuma.2018.10.002
http://www.ncbi.nlm.nih.gov/pubmed/30482509
http://doi.org/10.1038/s41598-022-11361-y
http://www.ncbi.nlm.nih.gov/pubmed/35508670

	Introduction 
	Materials and Methods 
	Participant Recruitement 
	Ethics 
	Tools 
	Statistical Analyses 

	Results 
	Discussion 
	Conclusions 
	References

