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  ABSTRACT  

Psoriasis, Patterns  Rheumatoid arthritis (RA) is an autoimmune inflammatory disease that 

primarily manifests in the joints but can also spread to other organs and 

tissues throughout the body. A possible connection between RA and 

depression has been suggested by recent research. Depression is more 

common in people with RA than the general population, and it's been 

linked to worsened symptoms like pain and fatigue as well as decreased 

satisfaction with life overall, more physical limitations, and higher 

medical bills. The purpose of this study is to determine the prevalence of 

depression among patients with a confirmed diagnosis of rheumatoid 

arthritis, as well as to examine the correlation between depression and 

disease activity. In this case-control study, 50 patients with a confirmed 

diagnosis of RA according to the ACR/EULAR criteria for Rheumatoid 

Arthritis were matched with 50 healthy individuals. Questionnaires and 

in-person interviews were used to compile the data. The PHQ-9 is a 

validated measure of depression according to the DSM-IV criteria. The 

Clinical Disease Activity Index was used to quantify disease burden 

(CDAI). The average ages of the patients and controls were 47.3 (12.8) 

and 38.1, respectively. There were 39 depressed patients out of 50 total, 

but only 22 depressed controls. Patients with RA had an increased risk of 

clinical depression and its symptoms were related to disease activity. 

Patients with rheumatoid arthritis were found to have a 

disproportionately high rate of depression, and this was linked to 

worsened disease outcomes. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

RA is a multisystem autoimmune inflammatory condition that manifests most often as polyarticular small 

joint arthritis of the hands and feet. 

 

Damage to cartilage and bone, joint deformities, permanent functional impairment, and disability are all 

hallmarks of rheumatoid arthritis (RA). 

 

[1]. Although rheumatoid arthritis is commonly thought of as a joint disorder, evidence of abnormal 

systemic immune responses is clear and can lead to extra-articular manifestations like vasculitis, nodules, 
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and accelerated atherosclerosis [2]. 

 

Multiple studies have found that depressive symptoms play a significant role in RA. It is unclear at this time 

if the immune-inflammatory state is to blame for psychiatric comorbidity or if the two conditions arise as a 

result of the same underlying chronic illness and disability [3]. Long-term pain, somatic symptoms, 

functional disability, and disease complications may all play a role in the onset of depression [4]. 

 

Patients with depression, on the other hand, may report a variety of somatic symptoms, including joint pain 

that is similar to that of many organic diseases (somatoform pain), though the history and physical 

manifestations of the organic diseases distinguish them. 

 

Non-medical symptoms from anxiety states, depression, and somatoform disorders have been shown to 

masquerade as physical disease in rural primary care settings, leading to excessive doctor visits, medication 

use, and healthcare spending [5]. 

 

Numerous and non-exclusive factors, including possible etiological contexts, can influence the correlation 

between autoimmune diseases and psychosis. 

 

Neuronal surface antibodies are implicated in the association between some autoimmune diseases and 

mental illness (NSAbs). Multiple neurological conditions have been linked to GAD-antibodies [6]. 

 

Functional somatic syndromes describe a group of seemingly unrelated disorders that displayed non-

specific, multi-system symptoms and signs but shared neither a common etiology nor a common set of 

symptoms.  There is evidence that people with FSS are more likely to suffer from depression and anxiety, 

but it seems misleading to classify FSS as just another form of depression. On the other hand, it's possible 

that people whose physical symptoms cannot be explained, treated, or solved by conventional medicine 

experience an increase in depressive and anxious feelings as a secondary effect. Changes in pain perception 

mechanisms and abnormalities in the nervous autonomic system and/or hypothalamic-pituitary-adrenal axis 

have been proposed as possible causes in recent years [7]. 

 

Similarly to other autoimmune disorders, women are disproportionately affected by RA (a 2-3:1 ratio) [8]. 

RA can appear at any age, but it most commonly affects middle-aged or older women. The typical age of 

onset in women is the late childbearing years; in men, RA typically appears between the ages of 60 and 80. 

[9]. 

 

People with rheumatoid arthritis are at a much higher risk of developing depressive symptoms due to the 

decline in their ability to participate in social and recreational activities. The healthcare system already 

faces increased strain from one of these conditions, so having both is problematic. 

 

Depression not only increases the risk for poor health and the costs associated with treating it, but it also 

hinders daily functioning and lowers quality of life [10]. 

 

The purpose of this research is to determine how common depressive symptoms are among people who 

have been diagnosed with rheumatoid arthritis (RA), how closely they are linked to disease activity, and 

how they compare to people without the condition (the "normal" population). 

 

2. PATIENTS AND METHODS 
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2.1 Study design 

Mosul City's Ibn Sena Teaching Hospital's Rheumatology Unit is conducting a case-control study between 

October 2020 and March 2021. The medical school at the University of Mosul gave their blessing for the 

study to proceed (IRB no 271 in 22.3.2021). Participants gave their informed consent to be included in the 

study. 

 

2.2 Sample selection 

Fifty people with RA (44 women and 6 men) who met the ACR/EULAR criteria for Rheumatoid Arthritis 

[11]. were included in the study and compared to fifty (25 women and 25 men) healthy control. 

 

All patients who are on steroids, have a history of mental illness, or have a connective tissue disease are 

excluded from the study. 

 

2.3 Data collection 

Demographic and clinical characteristics (age, gender, occupation, education, disease duration), were 

gathered through the use of questionnaires [15]. A PHQ-9 score for depression is based on the diagnostic 

criteria established by the DSM-V. [17] The CDAI [12] was used to determine the level of disease. 

 

2.4 Results from a statistical study: 

When entering and analyzing data, we relied on SPSS version 23 from the Statistical Package for the Social 

Sciences. The numerical data were expressed using mean and standard deviation, and the categorical data 

were expressed using frequency and percentages. To ensure statistical significance, we used the appropriate 

tests, including the independent student t test, chi-square (Fischer exact test if necessary), Anova test, and 

logistic regression. A significance level of 0.05 was used. 

 

3. RESULTS 

Sample population demographics are displayed in Table (1). As shown in this table women are more 

affected than men in the RA group. There is significant difference between the two groups regarding 

gender.  

 

Table (1) Personal characteristics of the study sampled population. 

 
Parameters 

Cases 

"Rheumatoid 

arthritis " 
[n = 50] 

Control 

"No rheumatoid 

arthritis " 

[n = 50] 

 
P-value* 

Mean age (years) 47.3 ± 12.8 38.1 ± 14.2 0.001 

Mean duration of RA (years) 9.7 ± 6.9 --- --- 

No. of children 4.4 ± 3.0 3.6 ± 2.9 0.074 

Gender No. (%) No. (%) --- 

Male 6 (12.0) 25 (50.0)  

0.001 
Female 44 (88.0) 25 (50.0) 

Smokers** 9 (18.0) 20 (40.0) 0.055 

* Independent T-test of two means was used for quantitative variables and Chi-square test was used for 
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catigoral variables, d.f = 1. 

** Including x-smokers also. 

 

The demographics of rheumatoid arthritis patients and a healthy group are compared in Table 2. 

 

Table (2): Comparison in sociodemographic characteristics between the two groups. 

 

Parameters 

Rheumatoid arthritis 

[n = 50] 

No rheumatoid 

arthritis [n = 50] 

 

P-value* 

No. % No. % 

Marital status 

Single 6 12.0 13 26.0  

0.202 
Married 44 88.0 37 74.0 

Residence 

Urban 35 70.0 33 66.0  

0.668 
Rural 15 30.0 17 34.0 

Education 

Illiterate 18 36.0 8 16.0  

 
0.001 

Primary school 24 48.0 11 22.0 

Secondary school 4 8.0 16 32.0 

University + 4 8.0 15 30.0 

* Chi-square test was used. 

 

Regarding the demographic characteristics there was no significant difference between two groups except 

for the education level. 

 

There are statistically significant differences between the RA patients and the control group in terms of the 

presence of comorbidities (such as hypertension and diabetes mellitus), as shown in Table 3. 

 

Table (3): Comparison in comorbidities between the two groups. 

 

Comorbidities* 

Rheumatoid arthritis 

[n = 50] 

No rheumatoid 

arthritis [n = 50] 

 

P-value** 

No. % No. % 

No 31 62.0 38 76.0  

0.028 Hypertension 18 36.0 10 20.0 

DM 9 18.0 2 4.0 

* More than one disease found in some patients. 

**Chi-square test was used. 
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Depressive symptoms are more common among RA patients than among the control group, as shown in 

Table 4. 

 

Table (4): The relationship between rheumatoid arthritis and depression in the study sampled groups. 

 
Depression score 

[PHQ-9] 

Cases 

"RA" 

Control 

"No RA" 

 
Odds 

ratio 

 

95% C.I 

 

P-value* 

No. % No. % 

Depression 

PHQ-9: ≥ 5 
39 78.0 22 44.0  

4.51 

 

1.89; 10.79 

 
0.000 

No depression 
PHQ-9: < 5 

11 22.0 28 56.0 

* Chi-square test was used, d.f = 1. CI=Confidence interval, OR=Odds ratio 

 

The differences between the two groups were statistically significant. 

 

Table 5: Shows Comparison in depression severity between RA patients and control group.PHQ-9 was 

minimal in 22% of RA patient, mild in 28%, moderate in 22%, moderately sever in 18% and sever in 10% 

of them. While in control group the PHQ-9 was minimal in 56%, mild in 32%, moderate in 6%, moderately 

sever in 4% and sever in 2%. 

 

There were significant statistical differences between two group, depression more severe in RA group than 

control group. 

 

Table (5): Comparison in depression severity between RA patients and control group. 

 
Depression severity 

[PHQ-9 score] 

Cases 

"RA" 

Control 

"No RA" 
 

P-value* 

No. % No. % 

Minimal or none (0-4) 11 22.0 28 56.0  

 

 
0.001 

Mild (5-9) 14 28.0 16 32.0 

Moderate (10-14) 11 22.0 3 6.0 

Moderately severe (15-19) 9 18.0 1 2.0 

Severe (20-27) 5 10.0 2 4.0 

Total 50 100.0 50 100.0 --- 

* Chi-square test was used, d.f = 1. 

 

Table 6: Shows the assoiciation between disease activity and depression severity in RA patients.50% of 

patients with low disease activity according to CDAI score had no depression,25% had mild severity 

depression,25% had severe depression, about the RA patient with moderate disease activity 37.5% of them 

had no depression,18.8% had mild depression,31.3% had moderate, 12.5% had moderately severe and no 

patient had sever depression. 10% of RA patient with high disease activity had no depression,33.3% had 

mild depression,20% had moderate depression,23.3% had moderately severe depression and 13.3% had 
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severe depression. 

 

Table (6): The effect of disease activity on the depression severity in RA patients. 

 
Depression severity [PHQ-9 

score] 

Disease activity* [CDAI score] 

No. (%) 

Low 

[2.9 – 10.0] 

Moderate 

[10.1 – 22.0] 

High 

[22.1 – 76.0] 

Minimal or none (0-4) 2 (50.0) 6 (37.5) 3 (10.0) 

Mild (5-9) 1 (25.0) 3 (18.8) 10 (33.3) 

Moderate (10-14) 0 (0.0) 5 (31.3) 6 (20.0) 

Moderately severe (15-19) 0 (0.0) 2 (12 .5) 7 (23.3) 

Severe (20-27) 1 (25.0) 0 (0.0) 4 (13.3) 

Total** 4 (100.0) 16 (100.0) 30 (100.0) 

* No any remission case was present during data collection. 

** Chi-square test not valid to applied because 6 cells with low expected value 

 

Table 7: Shows the relationship between rheumatoid arthritis and depression severity [PHQ-9 score] 

excluding the effect of the gender. 

There was significant difference between patient and control group although 

Mean ± SD of PHQ-9 score is higher in female than male in both group. 

 

Table (7): The relationship between rheumatoid arthritis and depression severity [PHQ- 9 score] excluding 

the effect of the gender. 

 

Gender 

Depression severity [PHQ-9 score] *  

P-value** 
Rheumatoid arthritis 

[n = 50] 

No rheumatoid 

arthritis [n = 50] 

Male 8.8 ± 5.3 4.0 ± 2.8 0.028 

Female 10.6 ± 6.3 6.4 ± 4.7 0.007 

Total 10.4 ± 6.6 5.2 ± 4.6 0.001 

* Data are presented as Mean ± SD. 

**Independent T-test of two means was used. 

 

Although the patient and control groups differed significantly, 

 

The mean SD PHQ-9 score is greater among women than men across all age groups. 

 

4. DISCUSSION 

RA patients have a significantly higher incidence of physical disability and psychiatric comorbidity than the 
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general population,  

In recent years, several studies have also found a bidirectional relationship between depression and 

rheumatoid arthritis. Notably, in addition to the high incidence of depression in RA patients, people with 

depression are at greater risk of developing rheumatoid arthritis than the general population [13], and 

antidepressants are reported to have a protective and therefore confounding effect on RA [14]. In addition, 

excessive activation of the hypothalamic-pituitary-adrenal (HPA) axis due to cytokine activity has also been 

associated with depression [15]. 

 

Bidirectional psychological and neurological effects of RA and the brain on each other. Recurrent pain and 

prolonged inflammation are prominent symptoms of RA and are strongly associated with mental illnesses 

such as depression and anxiety. In contrast, mental health can influence RA disease activity and is 

associated with reduced treatment response in RA patients [16]. 

 

The purpose of this study was to describe the prevalence of depression in RA and to study the relationship 

between depression and disease activity. The study included a total of 50 patients diagnosed with RA and 

50 healthy controls. 

 

[17] also found a significantly higher prevalance of depression among patients with RA (54%), which is 

consistent with the results of the current study, which showed a significantly higher frequency of depression 

in RA patients (39%) compared to control 22(44%). Our findings were consistent with those of a Chinese 

research group led by [18], who conducted a meta-analysis involving 21 studies and 4447 RA patients and 

discovered a prevalence of 48% depression of RA. Jamshidi A.R. et al. in an Iranian tournament with just 

one host city reported results that were 63.6% the same [19]. 

 

There is conflicting evidence as to whether or not RA disease activity measured by rheumatologist-

documented swollen, tender joints affects depression. Some studies show a positive correlation between 

depression and RA disease activity scores [20] while others do not [21]. Regardless of acute disease activity 

measures, there is no doubt that limited function, as measured by the DSM-1V criteria, is a strong predictor 

of depression in patients with RA [20]. 

 

There are two primary theories put forth to account for the presence of both RA and depressive symptoms:  

1) It is possible that both RA and depression share a common neuroimmunobiological mechanism, or that 

2) functional limitation and decreased quality of life directly cause the onset of depressive symptoms. There 

is mounting evidence linking neurochemical and neuroendocrine factors in depression to immune system 

activation and the subsequent release of cytokines. Additionally, elevated activity of the hypothalamic-

pituitary-adrenal (HPA) axis has been linked to depression and cytokine release. Last but not least, it 

appears that the prevalence of symptoms characteristic of depression, such as anorexia, hypothyroidism, 

lethargy, disturbed sleep, impaired cognition, and low mood, are positively correlated with cytokine serum 

levels. This model suggests that the presence of depressive symptoms in RA may represent a dimension of 

the chronic inflammation status of the disease [21- 25], rather than simply being a psychological reaction to 

the pain and functional disability associated with the disease. 

 

Despite the fact that the Mean SD of PHQ 9 score is higher in female than male in both groups (since 

depression is high among females in general), the severity of depression is still higher in RA than in normal 

people (table 7), this is consisting with study done by [26]. 

 

Consistent with the work of [27] who found that disease activity was a significant predictor of depression in 
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RA patients, the present study found a significant association between depression and disease activity in RA 

patients. 

 

When comparing patients and controls across sociodemographic variables, only education level showed 

statistical significance. 

 

Similarly, [28] found that one's level of education significantly affects both RA risk and clinical course. 

 

It was also found that RA patients who suffered from comorbidities (such as hypertension and diabetes) 

were more likely to experience depression. 

 

Our findings are consistent with those of [29], who also observed an increase in the prevalence of 

depressive symptoms in patients with RA who also suffered from hypertension, hypothyroidism, 

hyperthyroidism, diabetes, or ischaemic heart disease. 

 

This study had some limitations, including a small sample size that may not be representative of all patients 

with RA and the need for larger patient numbers for more accurate results, as well as the loss of follow-up 

of the patients to show any improvement following effective treatment of RA. 

 

5. CONCLUSIONS 

1)Depression was more common in rheumatoid arthritis patients than in controls. 

2)Depression is associated with increased disease activity in RA patients. 

 

Thirdly, having a low level of education and experiencing depression go hand in hand. 

 

RECOMMENDATIONS: 

1)Depressive symptoms are prevalent among RA patients and should be taken into account in the evaluation 

of every RA patient. 

 

2)More research is needed with larger samples and longer follow-up times to confirm these results and give 

them more weight. 
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