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Purpose: Depression is the most common psychiatric disorder associated with rheumatoid arthritis (RA). However, little is known 
about its prevalence and risk factors among Saudi patients, specifically. Therefore, this study sought to determine the prevalence and 
predictors of depression in patients with RA in Saudi Arabia.
Patients and Methods: A cross-sectional study was conducted with patients registered at the Saudi Charitable Association for 
Rheumatic Diseases. Inclusion criteria were that the patients either met the American College of Rheumatology 1987 revised criteria 
for the classification of RA or the 2010 RA classification criteria. Demographic data and clinical variables were collected, and Beck’s 
21-item Depression Inventory was used to assess for depression.
Results: Of the 210 participants with RA, 171 were women (81.4%), and 39 were men (18.6%). The prevalence of depression was 
68%. There were significant relationships between age, gender, marital status, and having depression. Rheumatoid factor (RF) was 
positive in 144 participants (68.6%), which positively correlated with the risk of having depression (P value < 0.001). Moreover, 
depression severity correlated with age, gender, marital status, RF positivity, and prolonged disease duration.
Conclusion: Based on the results, depression is highly prevalent in Saudi patients with RA, especially those with positive RF and 
those who are female, middle-aged, and divorced. Early detection and treatment of depression in patients with RA is highly 
recommended to improve their quality of life and avoid unfavorable effects on RA clinical progression.
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Introduction
Depression is one of the most common complications of chronic illnesses. Rheumatoid arthritis (RA) is a chronic, 
systemic autoimmune disease of unknown etiology, which is three times more likely to affect women than men. It 
typically commences between the ages of 30 and 50 years.

The prevalence of RA worldwide is 0.2–1.2%, and according to one study conducted in the Qassim region, 2.2 per 
1000 individuals are affected in Saudi Arabia.1,2 Furthermore, depression is more common in patients with RA than in 
the general population.3 Previous studies have reported a wide range in the prevalence of depression among patients with 
RA, with estimates between 9.5% and 41.5%.4,5 One study (conducted in a single center) estimated the prevalence of 
depression in Saudi Arabia to be 18%, which was more prevalent in patients with high disease activity.6

Among patients with RA who received inadequate treatment, 20% became severely disabled, and 35% died within 20 
years. Additionally, patients with RA and coexisting depression have poor long-term prognoses and engage in increased 
health services utilization. Having both RA and depression is also associated with more comorbidities.7–10 In addition, it 
is well known that the combination of depression and RA is associated with increased mortality rates.9,11

This study investigated the prevalence of depression in Saudi patients with RA and determined the demographic and 
clinical characteristics associated with depression. Understanding the prevalence of depression is key to early diagnosis 
and intervention to improve the quality of life for patients with RA in Saudi Arabia.
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Patients and Methods
Study Design and Setting
A cross-sectional study was conducted among patients with RA who were registered at the Saudi Charitable Association 
for Rheumatic Diseases between January and June 2021. The Saudi Charitable Association for Rheumatic Diseases is 
considered the first of its kind in Saudi Arabia, and its services are available in all regions of the country. It is registered 
with the Ministry of Human Resources and Social Affairs and is a member of the United Nations Program, the NCD, and 
the regional network. Additionally, it provides health assistance to patients with rheumatological diseases, and provides 
permanent assistance to patients (and their families) in need of financial support. Moreover, the Saudi Charitable 
Association for Rheumatic Diseases purchases, provides, and distributes medication, in addition to supporting further 
research in the field.

Inclusion criteria were patients aged 18 years or older and who were diagnosed with RA. A requirement was also that 
diagnoses were made according to either the American College of Rheumatology 1987 revised criteria for the 
classification of RA or the 2010 RA classification criteria.12,13 Exclusion criteria included patients diagnosed with 
depression or other psychiatric illnesses before their RA diagnosis and patients with hypothyroidism or malignancies.

Sample Size
The sample size was calculated using the prevalence of depression among patients with RA from a previous study 
(18%).6 Using Epi Info version 7.2.5.0, the sample size was calculated to be at least 227 at a confidence level of 95% and 
an acceptable margin of error of 5%.

Data Collection
Data on patients were gathered using a standardized data collection form that was developed and administered using 
Google Forms. The form included questions on demographic information, clinical characteristics, and relevant variables 
such as gender, age, occupation, marital status, education, disease duration (defined from RA diagnosis) (≤2 years for 
early disease or >2 years for established disease), age at RA diagnosis, and the presence of rheumatoid factor (RF). The 
online survey was made available to the Saudi Charitable Association for Rheumatic Diseases and completed by 
accessible patients (who met the inclusion criteria) until the target sample size was met. Participants completed the 
questionnaires, and the responses were transferred to the final database and downloaded as a Microsoft Excel sheet.

Assessment of Depression
To assess depression, we used the Arabic version of Beck’s 21-item Depression Inventory (BDI), which is a well-known 
self-reported rating system. The original 21-item version was introduced in 1961,14 and its reliability and validity have been 
established across a broad spectrum of clinical and non-clinical populations.15 The tool consists of 21 questions (for a total 
of 63 points) with score categories of “No depression” (0 to 13), as well as “Mild” (14 to 19), “Moderate” (20 to 28), and 
“Severe depression” (29 to 63). The Arabic version of the BDI has been tested and validated on Arabic-speaking patients.16

Ethical and Administrative Considerations
The study was conducted in accordance with the Declaration of Helsinki of 1975 and was approved by the Institutional 
Review Board of the Ministry of Health, General Directorate of Health Affairs in Madinah (protocol code IRB 566, 
approved on November 17, 2020). All participants were informed about the purpose of the questionnaire, and consent 
was obtained through their voluntary completion of the questionnaire.

Statistical Analysis
All analyses were conducted using the IBM SPSS Statistics software version 25.0 (Armonk, NY, USA). Quantitative data 
were presented as means and standard deviations, and qualitative data were presented as frequencies and proportions. 
Normality was tested using the Kolmogorov–Smirnov test and if there was statistically significant deviation from the 
norm, then data were non-normally distributed. Pearson’s Chi-squared test was used to analyze the qualitative variables. 
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Odds ratios (ORs) and 95% confidence intervals were used to assess the risk of patient characteristics being independent 
determinants of depression. Binary logistic regression was used to assess significant predictors via multivariate analysis, 
and Spearman correlation coefficient was used to assess the relationship between duration and total depression score. 
A P value of ˂0.05 was accepted as statistically significant.

Results
This study comprised 210 participants with RA, and had a response rate of 92.5% (210/227). The mean age (± standard deviation, 
SD) of the participants was 46.29 (±11.44) years old with 171 patients being women (81.4%) and 39 being men (18.6%). Of all 
the patients, 136 (64.8%) were married, 103 (49.0%) had completed higher education, and 151 (71.9%) were working. Disease 
duration was less than two years in 78 (37.1%) patients and more than two years in 132 (62.9%) patients. RF was positive in 144 
(68.6%) of the participants. Participants’ demographic and clinical characteristics are summarized in Table 1. The prevalence of 
depressive symptoms among the participants was 68%. As assessed by the BDI, the numbers of participants that experienced 
mild, moderate, and severe depression were 37 (17.6%), 61 (29.0%), and 45 (21.4%), respectively (Table 2).

A statistically significant association was detected between the presence of depressive symptoms and the following factors: 
age, gender, marital status, and RF. Among those aged 40 to 55 years, 77.8% were depressed (OR = 2.63). Women were more 
likely to be depressed than men (75.4% versus 35.9%; OR = 5.48). Divorced participants, 89.5% of whom had depression, 

Table 1 Sociodemographic Characteristics of Participants

Variables Studied Patients (n = 210)a

Age in years (mean ± SD) 46.29 ± 11.44

Age in years: n (%):
<39 69 (32.9)

40–55 99 (47.1)

>55 42 (20.0)

Gender: n (%):

Male 39 (18.6)
Female 171 (81.4)

Education level: n (%):
Primary/Preparatory education 21 (10.0)

Secondary education 86 (41.0)

University education or higher 103 (49.0)

Occupation: n (%):

Working 151 (71.9)
Not working 59 (28.1)

Marital status: n (%):
Married 136 (64.8)

Single 55 (26.2)

Divorced 19 (9.0)

Disease duration in years: n (%):

≤2 78 (37.1)
˃2 132 (62.9)

Rheumatoid factor: n (%):
Negative 29 (13.8)

Positive 144 (68.6)

Unknown 37 (17.6)

Notes: aThe table illustrates the number of patients (n) in each category. The correspond-
ing percentage of the total number of patients is provided in brackets.
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were 4.34 times more likely to develop depression than married participants. Furthermore, among participants with positive 
RF, 72.9% were depressed (OR = 3.81). Multivariate analysis revealed that the following predictors affected 74% of 
depression cases: being aged 40–55 years, being female, divorced, and RF-positive (Table 3). Statistically significant 
relationships were found between depression severity and sociodemographic characteristics including age, gender, marital 
status, disease duration, and RF. More severe cases of depression were detected among women, those aged 40–54 years, those 
who were divorced, and those with a disease duration of over two years and a positive RF (Table 4).

Table 2 Prevalence of Depression Among Patients with RA

Beck’s Depression Inventory Studied Patients (n = 210)

na %

No depression (0 to 13) 67 31.9

Mild depression (14 to 19) 37 17.6

Moderate depression (20 to 28) 61 29.0

Severe depression (29 to 63) 45 21.4

Abbreviation: an, number of patients.

Table 3 Association Between Depression and Patient Sociodemographic Characteristics

Total 
Number

Depressed n =143  
(68.1%)

Not Depressed n = 67  
(31.9%)

Univariate Analysis Multivariate Analysis

p value COR (95% CI) p value AOR (95% CI)

Age in years:

<39 69 42 (60.9) 27 (39.1) 0.698 0.17 (0.535–2.54) 0.619 1.27 (0.493–3.28)

40–55 99 77 (77.8) 22 (22.2) 0.012* 2.63 (1.21–5.68) 0.001* 5.21 (1.96–13.85)

>55 (r) 42 24 (57.1) 18 (42.9) r 1 1

Gender:

Male (r) 39 14 (35.9) 25 (54.1) 1 1

Female 171 129 (75.4) 42 (24.6) <0.001* 5.48 (2.61–11.50) 0.001* 4.40 (1.84–10.53)

Education level:

Primary/Preparatory 21 17 (81) 4 (19) 0.235 2.0 (0.624–6.42)

Secondary education 86 56 (65.1) 30 (34.9) 0.679 0.88 (0.479–1.61)

Higher education (r) 103 70 (68) 33 (32.0) 1

Occupation:

Working (r) 151 99 (65.6) 52 (34.4) 0.208 1

Not working 59 44 (74.6) 15 (25.4) 1.54 (0.782–3.03)

Marital status:

Married (r) 136 90 (66.2) 46 (33.8) 1 1

Single 55 36 (65.5) 19 (34.5) 0.924 0.968 (0.50–1.87) 0.610 0.808 (0.357–1.83)

Divorced 19 17 (89.5) 2 (10.5) 0.03* 4.34 (0.962–19.62) 0.032* 6.85 (1.18–39.8)

Disease duration in 
years:

≤2 years 78 48 (61.5) 30 (38.5) 0.117 1.60 (0.886–2.91)

˃2 years (r) 132 95 (72) 37 (28) 1

Rheumatoid factora

Negative (r) 29 12 (41.4) 17 (58.6) 1 1

Positive 144 105 (72.9) 39 (27.1) <0.001* 3.81 (1.67–8.71) 0.004* 3.83 (1.53–9.56)

Overall % predicted = 74%

(Continued)
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Table 3 (Continued).  

Depressed n  
(% of Total Per 
Category)

Not Depressed n  
(% of Total Per 
category)

Univariate Analysis Multivariate Analysis

p value COR (95% CI) p value AOR (95% CI)

Age in years:

<39 42 (60.9) 27 (39.1) 0.698 0.17 (0.535–2.54) 0.619 1.27 (0.493–3.28)

40–55 77 (77.8) 22 (22.2) 0.012* 2.63 (1.21–5.68) 0.001* 5.21 (1.96–13.85)

>55 (r) 24 (57.1) 18 (42.9) r 1 1

Gender:

Male (r) 14 (35.9) 25 (54.1) 1 1

Female 129 (75.4) 42 (24.6) <0.001* 5.48 (2.61–11.50) 0.001* 4.40 (1.84–10.53)

Education level:

Primary/Preparatory 17 (81) 4 (19) 0.235 2.0 (0.624–6.42)

Secondary education 56 (65.1) 30 (34.9) 0.679 0.88 (0.479–1.61)

Higher education (r) 70 (68) 33 (32.0) 1

Occupation:

Working (r) 99 (65.6) 52 (34.4) 0.208 1

Not working 44 (74.6) 15 (25.4) 1.54 (0.782–3.03)

Marital status:

Married (r) 90 (66.2) 46 (33.8) 1 1

Single 36 (65.5) 19 (34.5) 0.924 0.968 (0.50–1.87) 0.610 0.808 (0.357–1.83)

Divorced 17 (89.5) 2 (10.5) 0.03* 4.34 (0.962–19.62) 0.032* 6.85 (1.18–39.8)

Disease duration in years:

≤2 years 48 (61.5) 30 (38.5) 0.117 1.60 (0.886–2.91)

˃2 years (r) 95 (72) 37 (28) 1

Rheumatoid factor:b

Negative (r) 12 (41.4) 17 (58.6) 1 1

Positive 105 (72.9) 39 (27.1) <0.001* 3.81 (1.67–8.71) 0.004* 3.83 (1.53–9.56)

Notes: The table shows the number of patients and the corresponding percentage in brackets, calculated from the total number of patients per category. The 95% 
confidence intervals have been provided in brackets for the crude odds ratio and the adjusted odds ratio. *Statistically significant. aA total of 37 cases did not know the 
results of their rheumatoid factor. b37 cases did not know the results of their rheumatoid factor. *Statistically significant. 
Abbreviations: COR, Crude odds ratio; 95% CI, 95% confidence interval; AOR, Adjusted odds ratio; (r), reference group; n, number of patients; Prim/Prep, Primary/preparatory.

Table 4 Association Between Depression Severity and Sociodemographic or Clinical Characteristics of Patients with RA

Total Number No Depression n = 67 (%) Mild n = 37 (%) Moderate n = 61 (%) Severe n = 45 (%) p value

Age groups in years: 0.001*

<39 69 27 (39.1) 14 (20.3) 20 (29) 8 (11.6)

40–55 99 22 (22.2) 21 (21.2) 24 (24.2) 32 (32.3)

>55 42 18 (42.9) 2 (4.8) 17 (40.5) 5 (11.9)

Gender: <0.001*

Male 39 25 (64.1) 3 (7.7) 7 (17.9) 4 (10.3)

Female 171 42 (24.6) 34 (19.9) 54 (31.6) 41 (24)

Education level: 0.182

Primary/Preparatory 21 4 (19) 4 (19) 9 (42.9) 4 (19.0)

Secondary education 86 30 (34.9) 16 (18.6) 28 (32.6) 12 (14)

Higher education 103 33 (32) 17 (16.5) 24 (23.3) 29 (28.2)

Occupation: 0.161

Working 151 52 (34.4) 30 (19.9) 39 (25.8) 30 (19.9)

Not working 59 15 (25.4) 7 (11.9) 22 (37.3) 15 (25.4)

(Continued)
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Discussion
Depressive symptoms are highly prevalent in individuals with RA compared to those without RA.17 Previous studies 
have also shown that depression is more common in individuals with RA than in those with other chronic illnesses.17–19 

Additionally, depression in individuals with RA has been found to be an independent risk factor for myocardial infarction 
and cardiovascular disease.20,21

Even after adjusting for RA disease duration, disease activity, disability, and pain, RA was found to be associated with 
suicidal ideation22,23 and increased risk of mortality.11 Furthermore, a recent study has shown depression to be 
a significant risk factor for the development of RA as well.24

The primary objective of this study was to assess the prevalence of depression among Saudi patients with RA and to 
determine its predictors. In this study, 68% of the participants experienced some degree of depression. This figure was 
higher than what was observed in a previous Saudi study, in which the prevalence of depression was 18%.6 However, it 
was comparable to the prevalence of depression reported in previous studies from Egypt and Pakistan at 66.2% and 
71.5%, respectively.25,26 The variation in the prevalence of depression among patients with RA could be explained by 
different disease definitions used across studies, as well as different study designs. However, the primary reason for this 
high percentage is the fact that the study was conducted during the COVID-19 pandemic. According to a cross-sectional 
study conducted in Saudi Arabia during the pandemic to assess the fear of 637 patients with rheumatic diseases, the 
majority of the participants (42.7%) were RA patients who were fearful of contracting COVID-19 (33.4%) or experien-
cing a disease flare-up as a result of COVID-19 infection (51.8%).27 The psychological impact (including anxiety and 
depression) of the COVID-19 pandemic on RA patients was tested and validated in several studies conducted in different 
communities.28–30

The nature of RA, which is associated with continuous pain, functional disability, inability to work, and side effects 
from medication, could contribute to the development of depression.31 Based on available psychometric evidence, BDI-II 
is valid and reliable screening questionnaires that can be viewed as a cost-effective questionnaire for detecting the 
presence of depressive symptoms, in addition to measuring the severity of depression, with broad applicability for 
research and clinical practice worldwide.32,33 The 21 items included reflect a variety of symptoms and attitudes 
commonly found among clinically depressed individuals (eg, mood, self-dislike, social withdrawal, and sleep distur-
bance). BDI-II demonstrated reliable, internally consistent and valid scores in a primary care medical setting and it was 
thus concluded that the inclusion of somatic items was appropriate for the medical sample.34 Moreover, it can monitor 
changes over time and provide an objective measure for measuring improvement and the effectiveness of treatment 
methods.35

In this study, we also analyzed the variables that correlated with an increased risk of depressive symptoms in patients 
with RA. Regarding sociodemographic features and risk of depression, there were positively correlating relationships 
between the prevalence of depression and factors like gender, age, and marital status. Women with RA were more likely 

Table 4 (Continued). 

Total Number No Depression n = 67 (%) Mild n = 37 (%) Moderate n = 61 (%) Severe n = 45 (%) p value

Marital status: 0.008*

Married 136 46 (33.8) 27 (19.9) 43 (31.6) 20 (14.7)

Single 55 19 (34.5) 5 (9.1) 11 (20) 20 (36.4)

Divorced 19 2 (10.5) 5 (26.3) 7 (36.8) 5 (26.3)

Disease duration in years: 0.01*

≤2 years 78 30 (38.5) 8 (10.3) 29 (37.2) 11 (14.1)

˃2 years 132 37 (28) 29 (22) 32 (24.2) 34 (25.8)

Rheumatoid factor: 0.003*

Negative 29 17 (58.6) 0 6 (20.7) 6 (20.7)

Positive 144 39 (27.1) 29 (20.1) 41 (28.5) 35 (24.3)

Notes: The table shows the number of patients (n) and the corresponding percentage among the total number of patients per category. Statistical test used: Monte Carlo 
test, *Statistically significant.

https://doi.org/10.2147/OARRR.S397489                                                                                                                                                                                                                             

DovePress                                                                                                                  

Open Access Rheumatology: Research and Reviews 2023:15 6

Alharbi                                                                                                                                                                 Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


to have depression, which is consistent with previous studies.36,37 Middle-aged patients were also at higher risk of having 
depression, consistent with previous reports that identified a positive correlation between age and risk of developing 
depression in patients with RA.36,38,39

Data concerning marital status was limited and contradictory. We observed that depression was more common among 
divorced participants than married participants. Similar findings were observed in Iranian populations.40 A previous study 
also found that a higher rate of depression was associated with being unmarried.41 However, another study published in 
2001 indicated no significant association between marital status and depression in patients with RA.42 Additionally, our 
study found no association between depression and the level of education or occupational status.

We observed a positive correlation between the severity of depression and disease duration. However, there was no 
statistically significant correlation between disease duration and the risk of depression, which is consistent with previous 
findings.7,43,44 We also observed a significant positive correlation between the presence of RF and the risk of developing 
depression. Additionally, a study published in 2011 highlighted the association between high RF and depression.38 

However, the data on the role of serological factors such as RF in predicting depression is still limited. One report from 
1968 by Oreskes et al observed that patients with high RF titers exhibited depressive symptoms.45

Another important predictor of depression in patients with RA, reported in several previous studies but not assessed in 
this one, is high disease activity.2,6,31,45,46 Depression has also been reported to enhance disease activity in patients with 
RA, and therapy for concomitant psychiatric illnesses can reduce disease activity.46 Moreover, depression may also 
increase the risk of an RA flare-up. Yilmaz et al demonstrated that psychological stress and mood disorders were the 
most common factors associated with such flare-ups.47

As a cross-sectional study, this research is limited in its ability to fully explain the interplay of depression symptoms 
through the chronic course of RA. Furthermore, several variables such as disease activity, health-related quality of life, 
medications such as glucocorticoids, and associated comorbidities were not assessed in this study. Future prospective 
studies should investigate this relationship, as depression presumably influences the course of RA and its therapy over 
time.

Conclusion
In conclusion, depressive symptoms are highly prevalent in Saudi patients with RA, especially those with positive RF 
and who are female, middle-aged, and divorced. Therefore, screening, early diagnosis, and treatment of depression in 
patients with RA are highly recommended to avoid unfavorable effects on RA clinical progression.

Abbreviations
BDI, Beck’s 21-item Depression Inventory; NCD, Noncommunicable disease; OR, Odds ratio; RA, Rheumatoid arthritis; 
RF, Rheumatoid factor; SD, Standard deviation.
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