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Depression and anxiety are triggers for Rheumatoid
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Abstract

Background: Rheumatoid Arthritis is a systemic autoimmune disease that affects 1% of the
world population. These patients have a higher prevalence of mental disorders. The
bidirectional association between mental disorders and autoimmunity may be explained
by the interaction of proinflammatory cytokines with specific areas of the brain. But to this
date, no systematic review associates depression and anxiety as risk factors for Rheumatoid
Arthritis. The aim of this systematic review is to analyze the current evidence on this issue.
Methods: This protocol follows the guidelines of Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA). The search will be carried out in the following
databases: Medline/PubMed, Embase, Scopus, Web of Science, LILACS, Cochrane Library,
Psycinfo and ProQuest. We will include cohort and case-control studies of the adult
population that make an association between depression, anxiety and Rheumatoid
Arthritis. The extraction of the data will be performed after the full reading of the articles and
inclusion based on the eligibility criteria. To assess the risk of bias the Newcastle-Ottawa
Scale will be used. Discussion: The results of this systematic review seek to fill in the knowledge
gaps in this area of psychoneuroimmunology and bring information to help specialists and
researchers. Ethics and dissemination: Does not require ethics committee approval as the
work involves searching data already published in existing databases. The electronic
publication of this Systematic Review will be in a peer-reviewed journal. Systematic review
record in PROSPERO: CRD42023404169.

Keywords: psychoneuroimmunology, rheumatoid arthritis, depression, anxiety, systematic
review

Depressao e ansiedade sao gatilhos para a Artrite Reumatoide? Protocolo de uma Revisao
Sistematica. Intfroducdo: A Artrite Reumatoide € uma doenca autoimune sistémica que
afeta 1% da populacd@o mundial. Esta populacdo tfem maior prevaléncia de transtornos
mentais. A associacdo bidirecional entre transtornos mentais e autoimunidade pode ser
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explicada pelainteracdo de citocinas pré-inflamatdrias com areas especificas do cérebro.
Mas, até o momento, nenhuma revisdo sistemdtica associa depressdo e ansiedade como
fatores de risco para Artrite Reumatoide. O objetivo desta revisdo sistemdatica € analisar as
evidéncias atuais sobre esse assunto. Métodos: Este protocolo segue as diretfrizes dos
“Preferred Reporting Items for Systematic Reviews and Meta-Analyses” (PRISMA). A busca
serd realizada nas seguintes bases de dados: Medline/PubMed, Embase, Scopus, Web of
Science, LILACS, Cochrane Library, Psycinfo e ProQuest. Incluiremos estudos de coorte e
caso-controle em populacdo adulta que fazem associacdo entre depressdo, ansiedade
e Artrite Reumatoide. A extracdo dos dados serd realizada apds a leitura na integra dos
arfigos e inclusdo com base nos critérios de elegibilidade. Para avaliar o risco de viés serd
utilizada a Escala de Newcastle-Ottawa. Discussdo: Os resultados desta revisdo sistemdtica
buscam preencher as lacunas de conhecimento nesta drea da psiconeuroimunologia e
trazer informacdes para auxiliar especialistas e pesquisadores. Etica e divulgacdo: N&o
requer aprovacdo do comité de ética, pois o trabalho envolve a busca de dados j&
publicados em bases de dados existentes. A publicacdo eletrbnica desta Revisdo
Sistemdtica serd em um periddico revisado por pares. Registro de revisdo sistemdatica no
PROSPERO: CRD42023404169.

Palavras-Chave: psiconeuroimunologia, arfrite reumatoide, depressdo, ansiedade, revisdo
sistematica

1. Introduction

Rheumatoid Arthritis (RA) is a systemic multifactorial autoimmune disease that
primarily affects the joints. Approximately 1% of the world population suffers from this
disease. Two countries have the higher prevalence, Japan (1.7%) and Argentina (1.97%)
(Radu et al., 2021). Research shows that patients with rheumatic diseases have higher
prevalence of mental disorders like depression and anxiety (Geenen et al., 2012). These
patients have higher prevalence for depression (14-48%), this being the most frequent
comorbidity for RA (Fakra et al., 2021). Of all mental disorders, depression has been more
associated with Rheumatoid Arthritis. Literature shows that this association may come from
common immune alteration in both diseases, like elevated levels of IL-18, TNF-a, IL-6 and
CRP (Nerurkar et al., 2019). These cytokines can reach the brain and modulate the functions
of the prefrontal cortex, hippocampus, anterior cingulate cortex and the basal ganglia;
and theses areas are associated with the pathophysiology of depression (Vallerand et al.,
2019).

There are three mechanisms from which the inflammatory markers of RA can reach
the Central Nervous System (CNS) 1) Markers can activated the endothelium of the blood-
brain barrier, 2) TNF can be actively transported to the CNS, through the blood-brain barrier
and 3) inflammatory markers can reach the CNS through circumventricular organs (Pan,
2011; Schiltz, 2002). On the other side, stress disorders are associated with autoimmune
diseases through the imbalance of the Hypothalamus-Pituitary-Adrenal axis (HPA) and the
Autonomic Nervous System (ANS), thus being able to modulate the immune function and
predisposing the individual to diseases (Song et al., 2018).

Research shows that the level of disease activity in RA is associated with the presence
of mental disorders. Skinner-Taylor et al. observed higher rates of anxiety (20.8%, 12.5%) and
depression (12.5%, 10.4%) in women with RA; and a furthermore significant statistical
association between RA disease activity and different stages of anxiety (p=0.01) (Skinner-
Taylor et al., 2020).
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In another study, Lu et al. 2016, the team observed that the patients with RA had
higher incidence of depression when compared with healthy controls (15.69 vs. 8.95 per
1,000 person-years [PYs]; HR 1.69). The authors also observed that patients with depression
had higher risks for developing RA when compared with healthy controls (2.07 vs. 1.21 per
1,000 PYs; HR 1.65) (Lu et al., 2016). Sparks et al. 2021, observed that women with depression
had higher risk of developing seronegative RA (HR 1.63, 95% CI) than seropositive RA (HR
1.12, 95% ClI) (Sparks et al., 2021).

Vallerand et al. 2018, research evaluated the risk of major depression disorder (MDD)
patients of developing RA. The authors observed that MDD patients had higher risk of RA
(HR=1.31, 95% CI 1.25 to 1.36, p<0.0001) (Vallerand et al., 2018). Studying stress as a trigger
for RA Germain et al. 2021, observed that 54.8% patients with RA attributed the beginning
of the disease to an anterior stressful event, when compared with controls. Their results shows
that RA patients had higher levels of perception of stress (167.0) when compared with
controls (83.3) (Germain et al., 2021).

Marrie et al. 2019 research investigated the incidence of psychiatric disorders before
the diagnosis of Immune Mediated Inflammatory Diseases (IMID) like Irritable Bowel Disease
(IBD), Multiple Sclerosis (MS) and Rheumatoid Arthritis (RA). The authors observed that 5 years
before the diagnosis of IMID, the risk of depression (IRR 1.54; 95% CIl) and anxiety (IRR 1.30;
95% CI) where higher than the healthy population. RA patients presented incidence risk of
depression of IRR 2.25; 95% CI, and IRR 1.42; 95% CI for anxiety (Marrie et al., 2019).

Literature shows the bidirectional relationship between mental disorders and
Rheumatoid Arthritis. It is still necessary to elucidate the pathophysiological mechanisms by
which psychological disorders modulate immune function, and to deepen the potential risk
that these disorders may have in the development of immune diseases.

2. Methodology
2.1 Protocol Register

The protocol was registered in the International Prospective Registry of Systematic
Reviews (PROSPERO) with the number CRD42023404169.

2.2 Eligibility Criteria

Based on our question: Can psychological disorders of depression and anxiety be
considered risk factors for Rheumatoid Arthritise

We will include cohort and case-control studies that make some kind of association
between depression and/or anxiety and RA.

° Studies carried out with participants over 18 years of age.

° Studies that assess the presence of depression and/or anxiety with any of the
following inventories validated by the Psychological Test Assessment System (SATEPSI) and
American Psychological Association (APA): Beck Depression Inventory Il (BDI-ll),

Montgomery-Asberg Depression Scale (MSDRS), Hamilton Depression Scale (HDRS), Baptista
Depression Scale (EBADEP-A, EBADEP-Health), Inventory of Depressive Symptomatology
(IDS), Quick Inventory of Depressive Symptomatology (QIDS), Scale of Depressive Thoughts
(EPD), Center for Epidemiological Studies Depression Scale (CES-D), Patient Health
Questionnaire (PHQ-9), Liebowitz Social Anxiety Scale (LSAS), Hospital Anxiety and
Depression Scale (HADS) , Hamilton Anxiety Scale (Ham-A), Beck Anxiety Inventory (BAl),
State-Trait Anxiety Inventory (STAI), Generalized Anxiety Disorder Scale (GAD-7).

° Studies that diagnose Rheumatoid Arthritis using the American College of
Rheumatology (ACR) and European League Against Rheumatism (EULAR) criteria will be
included.

B20


https://doi.org/10.5281/zenodo.8317183

Scientia Amazonia, v. 12, n.2, B18-B25, 2023
Revista on-line http://www.scientia-amazonia.org
https://doi.org/10.5281/zen0d0.8317183 -ISSN:2238.1910

Ciéncias Bioldgicas
° Studies that assess the activity of Rheumatoid Arthritis using the DAS28 score
will be included.

° Studies including cyclic citrullinated peptide (CCP), rheumatoid factor (RF),
ESR, CRP tests to measure Rheumatoid Arthritis activity.

° There will be no time restriction.

° There will be no language restriction.

Arficles in press, protocols, abstracts without full text, letters to the editor, review
artficles, descriptive observational studies, book chapters or guidelines will be excluded.

2.3 Search strategy and information sources

The search will be done in the following databases: Medline/PubMed, Embase,
Scopus, Web of Science, LILACS, Cochrane Library and Psycinfo. There will also be a search
done in PROQUEST for thesis and dissertations.

The search strategy for PubMed is available in the following URL:
https://www.crd.york.ac.uk/PROSPEROFILES/404169 STRATEGY 20230301.pdf

2.4 Data Selection and collection process

The files with the results of searches in the databases will be transferred to the RAYYAN
tool for the login of 3 researchers (REVIEWER1, REVIEWER2, JUDGE), using the option of
blinding among the evaluators.

The first stage will be the screening process, where the reviewers will read the title
and abstract of the articles and make the decision to include or exclude them. At the end
of the screening process there will be an evaluation of both reviewers to resolve any
differences. The third researcher may be consulted to resolve cases in which there was no
consensus. With the result of the screening, the articles will go through the eligibility phase,
which will have their complete files analyzed according to the inclusion and exclusion
criteria. Arficles that used at least one of the RA diagnostic criteria and at least one of the
anxiety and/or depression assessment tools will be grouped by similarity for inclusion in the
meta-analysis.

With the result of the Eligibility Phase, the 2 evaluators will move on to the data
extraction phase. At this stage, an Excel table will be generated specifically for the study
and both evaluators, still blindly and independently, will fill in the columns with the respective
data.

2.5 Data extraction

Data will be extracted from the following variables:

Author's name, year of publication, country, sample size, gender of the population,
age, BMI, follow-up time, comorbidities: HTA, CVA, DM, CVD, chronic kidney disease,
cancer, smoking packets per year, presence of depression disorder, presence of anxiety
disorder, pharmaceutical freatment for depression , pharmaceutical freatment for anxiety,
family history of RA, presence of RA, disease duration, RF, ACPA, DAS28, tfreatment, person-
years, Odds-ratio (OD), Relative risk (RR) with 5% CI.

2.6 Outcomes and prioritizations

The primary outcome is the chance of developing Rheumatoid Arthritis in patients
with depression and/or anxiety. The presence of RA will be considered through the ACR or
EULAR criteria.
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The secondary outcome is the standardized mean difference of RA in patients with
depression and/or anxiety.

The presence of depression or anxiety disorder will be considered:

° Sccording to the Hospital Anxiety and Depression Scale (HADS) when the
score is between 8-10 (possible) and between 11-21 (probable).

The presence of depression will be considered when results from the assessments
tools indicate moderate or severe depression:

° according to the Beck Depression Inventory (BDI) when values are between
20-28 (moderate depression) and values above 28 (severe depression);
° according to the Montgomery-Asberg Depression Scale (MSDRS) when values

are between 20-34 (moderate depression) or above 34 (severe depression);
° according to the Baptista Depression Scale (EBADEP-A, EBADEP-Saude) when
the values are = 66 points.

° according to the Hamilton Depression Scale (HDRS) when values are between
18-24 (moderate depression),z 25 (severe depression);
° according to the Inventory of Depressive Symptomatology (IDS) when the

values are between 26-38 (moderate depression), 39-48 (severe depression), or between
49-84 (very severe depression);
° according to the Quick Inventory of Depressive Symptomatology (QIDS-SR 16)

when values are between 11-15 (moderate depression), 16-20 (severe depression), or
between 21-27 (very severe depression);

° According to the Depressive Thoughts Scale (EPD) when the values are
between 19-29 (moderate to severe depression), or between 30-63 (severe depression).

° According to the Depression Scale of the Center for Epidemiological Studies
(CES-D) when values are >23 for probable depression.

° According to the Patient Health Questionnaire (PHQ-9) when values are

between 10-14 for moderate depression, between 15-19 for moderately severe depression,
or 20-27 for severe depression.

The presence of anxiety will be considered when the results of the assessment tools
indicate moderate or severe anxiety:

° According to the Beck Anxiety Inventory (BAI) when values are between 20-
30 (moderate anxiety) or between 31-63 (severe anxiety);

° According to the Hamilton Anxiety Scale (HAM-A) when values are between
16-25 (moderate anxiety), or 226 severe anxiety;

° According to the Liebowitz Social Anxiety Scale (LSAS) are 20.79 (moderate
anxiety) or 20.94 (high anxiety).

° According to the State-Trait Anxiety Inventory (STAI) when values are between
38-44 for moderate anxiety, or 45-80 for severe anxiety.

° According to the Generalized Anxiety Disorder Scale (GAD-7) when values

are between 10-14 for moderate anxiety, or between 15-21 for severe anxiety.

2.7 Risk of bias

To assess the risk of bias in observational cohort and case-control studies, the
Newcastle-Ottawa Scale will be used. A quality score will be calculated based on three
categories: group selection (four items), group comparability (one item), and outcome (3
items). A maximum of one star can be awarded for each item in the categories of group
selection and outcome and exposure assessment. A maximum of two stars can be awarded
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for comparability. Thus, the maximum score will be nine points and will represent the highest
methodological quality.

2.8 Data analysis

Randomized meta-analysis models will be used in the presence of high
heterogeneity through I2. For low heterogeneity, fixed effect models will be performed.
Heterogeneity will be represented by the Baujat plots. For the analysis of categorical
variables, the analysis of Relative Risk (RR) and Odds Ratio (OR) will be carried out using the
Mantel-Haenzel method. For the analysis of continuous variables, the analysis of the
Standardized Mean Difference (SMD) will be performed. The fixed and random estimates of
the RR, OR and SMD with a Confidence Interval (Cl) of 5% will be calculated separately.

For sensitivity and influence analyses, the “Leave one out” analysis will be performed,
excluding one study at a time in each analysis.

If the number of studies satisfies the conditions of the method, subgroup analysis
and/or meta-regression will be performed to assess the influence of clinical variables on the
sum of the effect size.

If the effect sizes obtained from the studies are not sufficient to perform a meta-
analysis, a narrative synthesis will be performed according to the Synthesis Without Meta-
analysis (SWiM) guide (Campbell et at., 2020).

3. Discussion

We searched the main databases and the PROSPERO registry and found no
systematic review that answered our research question. As far as we know, this is an
unprecedented systematic review on the proposed theme. The protocol has some
limitations like the different variables (comorbidities) that can modulate Rheumatoid Arthritis
activity and the different psychological inventories to measure depression and anxiety that
can generate some bias.

This research will be included because of a doctoral thesis, and we intend to publish
this systematic review in a peer-reviewed journal. The results of this systematic review seek
to fill in the knowledge gaps in this area of psychoneuroimmunology. We seek to bring
information to help specialists and researchers, to have a biopsychosocial view of patients
and to be able to prevent and treat psychological disorders to avoid the trigger for RA.
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