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Abstract
Background: Depression is of high prevalence among rheumatoid arthritis patients 
compromising the physical and psychological aspects of quality of life. It is highly 
associated with VIT D level.

Patients and methods: This study included 200 RA patients. (BDI) was used to 
detect depression. Disease activity was measured using disease activity score 
(DAS-28) and Rheumatoid Arthritis Disease Activity Index (RADAI-5). The Modified 
Health Assessment Questionnaire (MHAQ) was used for measuring disability. 
Rheumatoid Arthritis Quality of Life scale (RAQoL), Visual Analogue Score-pain 
(VAS-pain), and Fatigue Severity Scale (FSS) scores were calculated. 

Results: The mean disease duration 6.75 ± 4.32 years, 69.5% were females 
and 30.5% males (F: M 2.27:1). Their mean DAS-28 was 3.97 ± 1.19 and MHAQ 
1.27 ± 0.63. The mean BDI II score was 21 ± 12.61. 48.5%   of the patients had 
moderate depression 4.5% had severe depression. BDI II significantly correlated 
with erythrocyte sedimentation rate, C-reactive protein, DAS-28, MHAQ, RAQoL 
VAS-pain FSS and RADAI (p=0.001).

Conclusion: Depression is highly prevalent among rheumatoid arthritis patients. 
Screening for depression periodically in RA should be included management 
protocols to avoid poor outcomes.
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Introduction
Rheumatoid Arthritis (RA) is a severe chronic progressive 
inflammatory autoimmune disorder of unknown etiology [1,2]. 
Genetic and environmental causes are believed to have a role, 
as in the case of other autoimmune diseases [3]. The disease is 
characterized by systemic inflammation where the connective 
tissues (cartilage and joint synovium) are most frequently 
targeted and affected [4].  It is associated with personal cost and 
challenge, due to the increasing prevalence, chronic periodicity 

with acute exacerbations, functional impairment and progressive 
disability [1].

For almost a century it has been observed that there is 
an epidemiological link and associations between RA and 
psychological problems [5]. Patients with RA have a high 
prevalence of depression comorbidity. The lifetime prevalence 
of depression in RA patients was reported to be 41-66% [6-8]. A 
Canadian study reported that the prevalence of depression was 
46% higher in patients with RA compared to a matched control 
group [9].
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Sampling
Non probability sampling was done were all admitted patients 
during the study period fulfilling the inclusion criteria were 
included in the study.

Data collection tools
1. Questionnaire consisting of the socio demographic

characteristics of the patients age (years), Gender,
Education, working status, Residency and Marital status.
It included also clinical data of the disease such as medical
history, age of disease onset number of tender and swollen 
joints.

2. Assessment of depression among patients with
autoimmune diseases was done through interviewing
the patients using Beck Depression Inventory (BDI)
questionnaire version II (BDI II). It is one of the most widely
used psychometric tests for measuring the presence and
severity of depression. It consists of 21 items (questions)
presented in multiple-choice format.  BDI evaluates
symptoms of depression, fifteen items express emotions,
four cover behavioural changes, and six concerns somatic
symptoms. Specifically, some elements are taken into
account as sadness, pessimism, suicidal thoughts/wishes,
crying, agitation, loss of interest, indecisiveness, past
failure, self-dislike, self-criticism, worthlessness, loss
of energy, sleeping disturbances, irritability, changes in
appetite, difficulties in attention, tiredness or chronic
fatigue, and loss of interest in sex. It has Score range from
0 to 63: normal (0-13), mild depression (14-19), moderate
depression (20-28) and severe depression (29-63) [31,32].

3. Disease activity was calculated by (DAS-28). It has four
components which are tender joint count, swollen joint
count, Erythrocyte Sedimentation Rate (ESR) and Visual
Analogue Score (VAS).

4. Score which was as follows: score <2.6: remission, >2.6
and ≤ 3.2: low disease activity, >3.2 and ≤ 5.1: moderate
disease activity, >5.1: High disease activity [33].

5. Rheumatoid Arthritis Disease Activity Index (RADAI-5)
RADAI-5 is a five-item, self-administered RA-specific
questionnaire that assesses global disease activity in the
past 6 months and current disease activity in terms of
joint swelling and tenderness, pain, duration of morning
stiffness, and general health. The result can be easily
calculated as follows: (Q1+Q2+Q3+Q4+Q5)/5. Scores
between 0.0 and 1.4 indicate remission, 1.6 and 3.0 low
disease activity, 3.2 and 5.4 moderate disease activity, and
greater than 5.6 high disease activity [34,35].

6. The modified Health assessment questionnaire (MHAQ).
It includes questions concerning perceived patient
satisfaction regarding the same activities of daily living,
along with perceived change in degree of difficulty.

The eight activities measured by the MHAQ are: Dressing and 
grooming, arising, eating, walking, hygiene, reach, grip, common 

The factors that contribute to depression in rheumatic patients 
are diverse. It is not clear whether the mechanism of psychiatric 
comorbidity related to the immune-inflammatory state or it is 
a squeal of the chronic illness and disability [10]. The disease 
activity with long term pain [11], suffering from somatic symptoms 
[12,13] functional limitations [14] and disease progression may 
contribute to depression development [12].

Psychiatric disorders have been identified as major causes of 
disease burden and disability [15].  They can worsen Health-
Related Quality Of Life (HRQoL) [15], compromise medical 
treatment, management [15] and leading to high costs of 
health care services [16]. Moreover RA patients with comorbid 
depression were shown to have increased levels of pain, 
irrespective the disease activity [17] and expanded mortality rates 
[18,19]. Comorbid depression is an independent risk factor for 
cardiovascular disease as myocardial infarction [20] and increase 
overall mortality [21]. Several studies suggested that depression 
may also be important determinants of work impairment [22]. In 
RA, depression has been found to predict future disability pension 
[23] and functional disability [24].

Despite the associated adverse outcomes that occurred there is 
no optimal management of comorbid depression in rheumatic 
patients. It is not fully characterized in the medical literature or 
prioritized in major treatment guidelines. It is not appropriately 
recognized and managed by all healthcare providers [25-27]. The 
studies that estimate the prevalence of comorbid depression 
received less attention in medical literature [28,29].

The aim of the study to was determine the prevalence of 
depression among patients with rheumatoid arthritis and its 
relationship with socio demographic factors and disease activity 
measuring parameters.

Patients and Methods
This cross section analytical study was conducted at the clinical 
rheumatology and immunology department at Kasr-Alainy 
hospital, Egypt. Data was collected starting from February 2018 
till December 2019. A total of 200 patients fulfilling the American 
College of Rheumatology/European League against Rheumatism 
(ACR/EULAR) 2010 classification criteria for Rheumatoid arthritis  
diagnosis [30]. The mean duration of the disease among 
participants was 6.75 years. The diagnosis was determined after 
detailed reviewing of the patients' complete medical records and 
discussing the case with their resident doctors.

All the patients were above 18 years old. The patients excluded 
from the study were A) Patients with CNS lupus, psycho-organic 
syndrome or cognitive impairment B) Patients who were receiving 
daily dose of prednisolone more than 10 mg, because of the 
potential impact on Beck Depression Inventory (BDI) results. C) 
Patients having any chronic disease beside rheumatoid arthritis. 
Moreover, C) Patients with disease duration was shorter than one 
month, because the reaction to diagnosis report can increase BDI 
scores. Also, patients who were not willing to write consent were 
excluded.
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daily activities. Patients are asked to rate these daily activities on 
a scale ranging from 1 to 4 with: without difficulty, with some 
difficulty, with much difficulty, unable to do. The MHAQ may be 
calculated by adding all scored items and dividing by the total 
number of items answered to obtain the final score. It has score 
range from between 0.0-3.0:  normal (MHAQ 0-0.4) mild (MHAQ 
0.4-1.2), moderate (1.3-1.8) and severe (MHAQ >1.8) functional 
losses [36]. 

Rheumatoid Arthritis Quality of Life scale 
(RAQoL)
 It consists of 30 statements describing the impact of RA and its 
treatment on the patient. Each statement has a simple yes/no 
response format. Scores range from 0 to 30 with a high score 
indicating poor QoL [37].

Visual Analogue Score (VAS)
The pain VAS is a continuous scale of 10 centimetres (100 mm) in 
length, anchored by 2 verbal descriptors, one for each symptom 
extreme. For pain intensity, the scale is most commonly anchored 
by “no pain” (score of 0) and “pain as bad as it could be” or 
“worst imaginable pain” (score of 100 [100 mm scale]). The score 
is determined by measuring the distance (mm) on the 10 cm line 
between the “no pain” anchor and the patient's mark using a 
ruler. A higher score indicates greater pain intensity. The cut off 
points on the pain VAS was: no pain (0-4 mm), mild pain (5-44 
mm), moderate pain (45-74 mm), and severe pain (75-100 mm) [38].

Fatigue Severity Scale (FSS)
The scale contains nine items measuring the fatigue severity of 
the subjects during the past week. Each item is scored from 1 to 
7. “1” indicates strong disagreement with the statement, while
“7” indicates strong agreement. The total score is calculated by 
obtaining an arithmetic mean. A score of 4 or higher indicates 
severe fatigue [39].  Complete medical history and a full clinical 
examination were done to the patients. Laboratory tests was 
performed including C-reactive protein (CRP), and erythrocyte 
sedimentation rate (ESR) 1st hour (according to modified 
Westergren method)

Data collection technique
The researcher interviewed the patients at the rheumatology in 
patient department face-to-face to ensure reliability and validity 
of data collection. First the questionnaires were pilot tested on 25 
patients. The results of the pilot test were used for assessing the 
questionnaires regarding the simplicity and clarity. The Data from 
pilot study wasn’t included in data analysis.

Statistical analysis
The data was processed in SPSS (Statistical Package for the Social 
Sciences) program. Within descriptive statistics continuous 
variables were characterized using classic (mean, the standard 
deviation). The differences between the values of continuous 
variables in two groups were examined using Student’s t-test. The 
relation between continuous variables was measured with the 
Pearson correlation coefficient. The level of statistical significance 

for all the tests carried out within the study was defined as p<0.05.

Ethical considerations
There was an official approval from the general manager of Cairo 
University Hospitals. The study was explained to all participated 
patients and written Informed consent was obtained from them.

Results
In Table 1, the study included 200 patients with an average 
age of 26 years (18-56 years) and a mean age of onset of the 
disease of 26.5 years. The majority of the patients were females 
69%. Most of the patients had school education and not working 
73.5%, 65.5% respectively. Fifty nine percent were urban resident 
and the majority 80% was married.  Table 2 shows rheumatoid 
arthritis specific factors. The patients had moderate to severe 
depression; mean BDI score 21 ± 12.61 with moderate to severe 
disease activity where mean DAS-28 is 3.97 ± 1.19. The patients 
showed to have moderate to severe functional loss and poor 
quality of life as mean MHAQ and RAQol was 1.27 ± 0.63 and 
17.845 ± 8.32repsectivily. Regarding the severity of pain it was 
found that the patient experienced moderate pain and disease 
activity but with severe fatigue. 

There were identified statistically significant correlations between 
BDI score with ESR (r=0.537) and CRP (r= 0.654). Correlation 

Table 1 Demographic characteristic of the patients.

Demographic characteristics  No %

Gender Male 61 30.5
Female 139 69.5

Education School education 147 73.5
Higher school or university 53 26.5

working status Working 69 34.5
Not working 131 65.5

Residence Rural 82 41
Urban 118 59

Marital status Not married 40 20
Married 160 80

Table 2 Rheumatoid arthritis specific factors.

Variables Mean ± Std. Deviation
Disease 6.75 ± 4.32

Duration (Years)
Ag of onset 26.5 ± 7.27

Tender Joint counts 4.79 ± 2.74
Swollen Joint counts 3.15 ± 2.22

ESR 47 ± 19.87
(Erythrocyte Sedimentation Rate)
BDI 21 ± 12.61

DAS 28 3.97 ± 1.19
MHAQ 1.27 ± 0.63
RAQoL 17.845 ± 8.32

VAS-pain 48.44 ± 7.89
RADAI-5 4.755 ± 2.05

FSS 35.97 ± 5.66
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analysis showed a significant positive correlation between BDI 
score with both number of painful and swollen joints (r=0.688, 
0.59) respectively (p<0.01). Statistically significant correlations 
were depicted between the score of BDI with the disease activity 
calculated by DAS-28 (r=0.615), the functional status assessed by 
MHAQ (r=0.706), Rheumatoid arthritis quality of life (r=0.661), 
Fatigue severity scale(r=0.734) and RADAI-5 (0.647). The 
strongest correlation of (r=0.829) was with Visual analogue scale-
pain (Table 3).

As shown in Table 4 Mean BDI score was significantly higher 
among female patients compared to males (p<0.01). It was 
observed that patients who had high institute or university 
education their mean BDI score was significantly higher than 
those who had school education (P=0.04), also urban resident 

patients scored higher than rural resident (p=0.03). Moreover not 
working patients was significantly higher in their mean score than 
working patients. Regarding marital status there was no significant 
difference in BDI score between married and unmarried patients.

As illustrated in Figure 1, nearly half of the patients 97 (48.5%) 
had moderate depression as scored by BDI, followed by 64 
patients (32%) with mild depression. Then, 30 patients (15%) 
were normal. Nine patients (4.5%) were found to have severe 
depression. 

Comparing the mean BDI in patients according to the disease 
activity calculated by DAS-28, it was shown that patients with 
severe disease activity had the highest mean value of BDI (38.1, 
P<0.01) (Figure 2).

Table 3 Correlation between BDI score and ESR, CPR, number of painful joints, number of swollen joints, disease activity, functional status, quality of 
life pain and fatigue.

ESR CRP
No. of 
painful 
joints 

No. of 
swollen 
joints 

DAS-28 
(score)

MHAQ 
(score) RAQoL VAS-pain FSS RADAI-5 

BDI
0.537** 0.654** 0.688** 0.590** 0.615** 0.706** 0.661** 0.829** 0.734** 0.647**

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

**Significant at the level at 0.05

Table 4 Relation between demographic characteristics of patients and BDI score.

Demographic characteristics Mean ± SD P value

Gender Male 17.13 7.93 <0.01*
Female 22.45 13.91

Education School education 19.28 12.31 0.04*
High  institute or university 25.13 12.56

working status Working 18.39 8.24 0.02*
Not working 22.11 14.26

Residence Rural 17.62 10.36 0.003*
Urban 23.06 13.57

Marital status Not married 19.25 9.56 0.377
Married 21.23 13.27

*Significant at the level at 0.05

Figure 1 Percent distribution of patients according to BDI
scores.

Figure 2 Mean BDI sore according to disease activity by
DAS-28.
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As for MHAQ, the mean of BDI was highest among patients with 
severe functional loss [36], while in moderate functional loss it 
was 24.3. In patients with mild functional loss BDI was 17.1 and it 
was lowest 4.1 among patients with no functional loss (p <0.01) 
(Figure 3).

Discussion 
RA is a chronic systemic inflammatory disease which has a 
substantial impact on health. It leads to major functional disability 
compromising the physical and psychological aspects of quality of 
life [40-42]. Depression is a frequent disorder among RA [43,44] 
patients increasing the risk of mortality [19,42]. It is a silent 
comorbidity that usually neither recognized nor treated [45]. In 
2002, a systematic review and meta-analysis done by Dickens et 
al. discovered that depression was frequently higher in patients 
with RA than in healthy individuals [46]. In 2013, another meta-
analysis of 72 studies including 13,189 patients showed that the 
prevalence of major depression was 16.8% [47].

 Depression is a common disorder among Egyptian RA patients [48]. 
It was shown that the prevalence of major depressive disorder in 
RA was high at least double that of the general population [49,50]. 
The present study discovered that approximately half of the 
patients were depressed where 48.5% had moderate depression 
and 4.5% had severe depression. Similarly it was shown that 45% 
of the patients had mostly moderate and severe depression, 
same as Sruamsiri et al. [51].  The results of the present study was 
more than that depicted by   Mostafa and Radwan who  found 
that the prevalence of depression among Egyptian RA patients 
was 15.29% [52] also Abdel-Nasser et al. reported a prevalence 
of  23% 88. On the other hand studies showed higher prevalence 
66% [53] and 80% [54]. These results are particularly alarming 
and it is required to monitor depressive disorder in RA patients [48]. 

Understanding factors associated with depression among RA 
patients is of high importance [55]. There has been discussion 
in literature about the factors influencing the development of 
depression among the patients. Disease activity was shown to be 
significantly related to depression [52]. In this study Patients with 
Severe disease activity measured by DAS-28 had the highest mean 
value of BDI. BDI score was shown to be significantly correlated 

with DAS 28 and RADAI-5 score p value of <0.01. This correlation 
was previously found in the study of Pollard et al. [56] measuring 
the disease activity using DAS-28. Cadena et al. [57] Wolfe and 
Michaud, [58] Kotb [59] and Sheehy et al. [60] depicted strong 
associations between psychological status and disease activity 
similar to the current study results. Similarly, Walker et al. [61] 
and Raterman et al. [62] confirmed that depression among RA 
patient was associated with worsening disease activity. This 
finding was in agreement with Pincus et al. they reported that 
increasing disease activity predicts greater depression [63]. 
This can be explained that when the severity of the disease and 
inflammation increased the patient become unable to cope with 
social events so, they become more prone to depression [64].

On the other hand Cordingley et al. [65] depicted contradictory 
findings they found no statistically significant association between 
disease activity and depression levels by using Hospital Anxiety 
and Depression Scale.  Also, Heimans et al. [66] depicted that 
severity of depression was associated with symptoms of arthritis 
like pain, but not disease activity.

There is no doubt that Physical disability and functional limitation 
are strong predictors and increasing the risk of depression among 
RA patients [67-73]. The participated patients in the current 
study were found to have moderate to severe functional loss 
measured by MHAQ questionnaire. The mean BDI was highest 
among patients with severe functional loss and BDI score was 
significantly positive correlated with MHAQ score. A multicentre 
prospective study included 641 RA patients suggested that HAQ-
DI score was a predictor of patient depression [74] and that was 
similar to Masood et al. [75]. Similarly an American study of 
172 patients showed that increased HAQ score was significantly 
associated with depression [50]. 

RA has a major, diverse effect on patients’ quality of life [41]. 
It was depicted a significant correlated between BDI score and 
RAQoL in the current study. Similarly, Depression was shown to 
be significantly correlated with Quality of life [76,77].

It was found that the most important predictor of depression 
score was the VAS Pain [78]. Magni et al. found that pain increases 
depression and depression gives persistence and increase pain 
[79]; in the studies of Conner et al. along with those of Zautra et 
al. the patients with recurrent depression reported more levels of 
pain than those who without  depression. This can be attributed 
to the fact that negative thoughts in depression affect the way 
in which patients perceive their somatic symptoms [80,81]. 
There was a strong positive correlation detected between BDI II 
and VAS pain in the present study. Similarly a strong correlation 
was demonstrated between the pain experienced by the patient 
(measured on the VAS) and the occurrence of depression 
symptoms (BDI ≥ 10) [13]. This came in a line with Yilmaz and his 
colleagues who detected a positive correlation was between the 
BDI score with the VAS, DAS-28, and HAQ scores [82].  RA patients 
suffer from fatigue which is a dominant disturbing symptom [83-
86]. As demonstrated in the present study there was as significant 
correlation between FSS score and BDI score, and that was found 
in previous studies [87,88]. Figure 3 Mean BDI score according to functional loss by 

MHAQ.
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The study showed that BDI score significantly correlates with 
the inflammatory parameters ESR and CPR. It was demonstrated 
that patients with major depression had increased levels of 
plasma C-reactive proteins [89,90]. That was similar to the 
findings depicted by Kotb et al. [59]. These findings were also 
similar to Alesci et al. study that reported elevated levels of 
CRP among depressed patients [91]. There are two hypotheses 
for the contribution of the systemic inflammation in RA to the 
high prevalence of depressive symptoms. First, RA disability 
prevents patients from functioning normally as they used to, so 
this generates feelings of loss and depression. Second, the pro 
inflammatory cytokines which cause the acute flares in RA may 
have a direct neural impact in promoting sickness behaviour and 
corresponding depressive symptoms. Other study reported that 
this may be related to the shared pathophysiologic inflammatory 
pathway between depression and RA 60. Contrary to the 
observations of the general population where ESR and CRP had 
no impact on depression symptoms in RA patients, that could 
be explained due to the fact that the patients were taking anti-
inflammatory drugs [13].

Recently, the relationship between gender and depression 
in RA has become a focus in many studies [67,72,92]. It was 
revealed from the study that most of the RA patients were 
females 69.5% which was similar to a lot of studies as the disease 
mainly affects the females [93]. This may be related to the effect 
of estrogen hormone that predisposes to RA development, 
although androgen hormone has a protective role against the 
occurrence of RA [94]. The study showed that the mean BDI 
score was significantly higher in females compared to males. 
Lin and colleagues discovered in 2015 that women were at a 
particular risk of depression [92]. Also a retrospective study 
included more than 4000 patient showed that within the 5 years 
following RA diagnosis women were more likely to be diagnosed 
with depression when compared to men [95]. More recently, 
in a Taiwanese   analysis included 3698 newly diagnosed adults 

with RA it demonstrated that women, were having a higher risk 
more than men for developing depression.  The relation between 
gender and depression in RA can be explained that men may 
adjust better to their disease than women. Another possibility is 
that male RA patients are less likely to disclose their depressive 
symptoms to their doctor than female patients. 

In the present the mean BDI score was significantly higher 
in patients with high education and in those who were not 
working. Kwiatkowska et al. found that patient education was 
one of the factors that did not have an impact on the occurrence 
of depression symptoms in RA patients 67; however they 
emphasized that professional activity is a factor which cause fewer 
depressive symptoms where professionally inactive patients 
have significantly more depressive symptoms than those who 
are professionally active. This highlights the importance of RA 
patients to keep working which is a factor that decreases the risk 
of depression, and that was confirmed in the literature [96,97]. 
Moreover, urban resident was significantly higher in depression 
scores than rural resident same as Abdel-Nasser et al. [98]. This 
was contradicted by Kwiatkowska et al. who found no difference 
in depressive symptoms regarding residence. The study found no 
significant difference between married and unmarried regarding 
BDI score.

Conclusion 
In Conclusion depression among RA is a common disorder related 
to disease severity and quality of life, yet it still unrecognized. It 
was found that the patients haven’t been screened for depression 
before and didn’t discuss their symptoms with their physicians. It 
recommended incorporating assessment and periodic screening 
of comorbid depression in the management protocols of RA 
patients. This can help early diagnosis, treatment and avoiding 
full blown picture of depression with its negative impact on the 
course of RA disease.

References 
1 Guo Q, Wang Y, Xu D, Nossent J, Pavlos NJ, et al. (2018) Rheumatoid 

arthritis: pathological mechanisms and modern pharmacologic 
therapies. Bone Res 6: 15. 

2 Pryce CR, Fontana A (2017) Depression in Autoimmune Diseases. 
Curr Top Behav Neurosci 31: 139-154. 

3 Cooper GS, Miller FW, Pandey JP (1999) The role of genetic factors 
in autoimmune disease: implications for environmental research. 
Environ Health Perspect 107: 693-700. 

4 Cooper GS, Bynum MLK, Somers EC (2009) Recent insights in the 
epidemiology of autoimmune diseases: improved prevalence 
estimates and understanding of clustering of diseases. J Autoimmun 
33: 197-207.

5 Varan Ö, Babaoğlu H, Göker B (2018) Associations between 
Depressive Disorders and Inflammatory Rheumatic Diseases. Curr 
Top Med Chem 18: 1395-1401. 

6 Isik A, Koca SS, Ozturk A, Mermi O (2007) Anxiety and depression in 
patients with rheumatoid arthritis. Clin Rheumatol 26: 872-878 

7 Lok EY, Mok CC, Cheng CW, Cheung EF (2010) Prevalence and 
determinants of psychiatric disorders in patients with rheumatoid 
arthritis. Psychosomatics 51: 338-338. 

8 VanDyke MM, Parker JC, Smarr KL, Hewett JE, Johnson GE, et al. 
(2004) Anxiety in rheumatoid arthritis. Arthritis Rheum 51: 408-412. 

9 Marrie RA, Hitchon CA, Walld R, Patten SB, Bolton JM, et al. (2018) 
Increased burden of psychiatric disorders in rheumatoid arthritis. 
Arthritis Care Res (Hoboken) 70: 970-978. 

10 McKay KA, Tremlett H, Fisk JD, Zhang T, Patten SB, et al. (2018) 
Psychiatric comorbidity is associated with disability progression in 
multiple sclerosis. Neurology 90: e1316-e1323. 

11 Kojima M, Kojima T, Suzuki S, Oguchi T, Oba M, et al. (2009) 
Depression, inflammation, and pain in patients with rheumatoid 
arthritis. Arthritis Rheum 61: 1018-1024.

12 Geenen R, Newman S, Bosseman E, Vriezekolk J, Boelen P (2012) 
Psychological interventions for patients with rheumatic diseases and 
anxiety or depression. Best Pr Res Clin Rheumatol 26: 305-319.

13 Kwiatkowska B, Kłak A, Maślińska M, Mańczak M, Raciborski F (2018) 



7© Under License of Creative Commons Attribution 3.0 License         

2021
Vol.13 No.2:6

Archives of Medicine  
ISSN 1989-5216

Factors of depression among patients with rheumatoid arthritis. 
Reumatologia 56: 219-227. 

14 Yelin E, Meenan R, Nevitt M, Epstein W (1980) Work disability in 
rheumatoid arthritis: effects of disease, social, and work factors. Ann 
Intern Med 93: 551-556

15 Megari K (2013) Quality of Life in Chronic Disease Patients. Health 
Psychol Res 1: e27. 

16 Kronisch C, McLernon DJ, Dale J (2016) Brief report: predicting 
functional disability: one-year results from the Scottish early 
rheumatoid arthritis inception cohort. Arthritis Rheumatol 68: 1596-
1602. 

17 Callahan LF, Kaplan MR, Pincus T (1991) The Beck depression 
inventory, Center for Epidemiological Studies Depression Scale 
(CES-D), and general well-being schedule depression subscale in 
rheumatoid arthritis. Criterion contamination of responses. Arthritis 
Care Res 4: 3-11. 

18 Bruce TO (2008) Comorbid depression in rheumatoid arthritis: 
Pathophysiology and clinical implications. Curr Psychiatry Rep 10: 
258-264.

19 Ang DC, Choi H, Kroenke K, Wolfe F (2005) Comorbid depression is 
an independent risk factor for mortality in patients with rheumatoid 
arthritis. J Rheumatol 32: 1013-1019.

20 Fuller-Thomson E, Shaked Y (2009) Factors associated with 
depression and suicidal ideation among individuals with arthritis 
or rheumatism: findings from a representative community survey. 
Arthritis Rheum 61: 944-950.

21 Pincus T (1988) Is mortality increased in patients with rheumatoid 
arthritis? J Musculoskeletal Med 5: 27-46.

22 Katz PP, Yelin EH (1993) Prevalence and correlates of depressive 
symptoms among persons with rheumatoid arthritis. J Rheumatol 
20: 790-796. 

23 McNamara D (2007) Depression interferes with anti-TNF therapy. 
Rheumatology News 6.

24 Mattey DL, Dawes PT, Hassell AB, Brownfield A, Packham JC (2010) 
Effect of psychological distress on continuation of anti-tumor necrosis 
factor therapy in patients with rheumatoid arthritis. J Rheumatol 37: 
2021-2024

25 Dickens C, Creed F (2001) The burden of depression in patients with 
rheumatoid arthritis. Rheumatology (Oxford) 40: 1327-1330.

26 Smolen JS, Landewe R, Bijlsma J (2017) EULAR recommendations 
for the management of rheumatoid arthritis with synthetic and 
biological disease-modifying antirheumatic drugs: 2016 update. Ann 
Rheum Dis 76: 960-977.

27 Singh JA, Saag KG, Bridges SL (2016) 2015 American College of 
Rheumatology Guideline for the treatment of rheumatoid arthritis. 
Arthritis Rheumatol 68: 1-26

28 Vallerand IA, Patten SB, Barnabe C (2019) Depression and the risk of 
rheumatoid arthritis. Curr Opin Rheumatol 31: 279-284. 

29 el-Miedany YM, el-Rasheed AH (2002) Is anxiety a more common 
disorder than depression in rheumatoid arthritis?. Joint Bone Spine 
69: 300-306. 

30 Aletaha D, Neogi T, Silman AJ (2010) Rheumatoid arthritis classification 
criteria: an American College of Rheumatology/European League 
Against Rheumatism collaborative initiative. Arthritis Rheum 62: 
2569-2581. 

31 Steer RA, Beck AT, Garrison B (1986) Applications of the Beck 
Depression Inventory. In: Sartorius N, Ban TA, eds. Assessment of 
Depression. Geneva, Switzerland: World Health Organization pp: 
121-142. 

32 Beck AT, Steer RA, Ball R, Ranieri W (1996) Comparison of Beck 
Depression Inventories -IA and - II in psychiatric outpatients. J 
PersonalAssess 67: 588-597.

33 Prevoo ML, van 't Hof MA, Kuper HH, van Leeuwen MA, van de Putte 
LB, et al. (1995) Modified disease activity scores that include twenty-
eight-joint counts. Development and validation in a prospective 
longitudinal study of patients with rheumatoid arthritis. Arthritis 
Rheum 38: 44-48. 

34 Leeb BF, Haindl PM, Maktari A (2008) Patient-centered rheumatoid 
arthritis disease activity assessment by a modified RADAI. J 
Rheumatol 35: 1294-1299

35 Sunar I, Yilmaz Tasdelen O, Garip Cimen Y, Bodur H (2014) Translation 
and validation of the Turkish language version of the Rheumatoid 
Arthritis Disease Activity Index-5. Int J Rheum Dis 20: 2012-2019.

36 Maska L, Anderson J, Michaud K (2011) Measures of Functional 
Status and Quality of Life in Rheumatoid Arthritis”Health Assessment 
Questionnaire Disability Index (HAQ), Modified Health Assessment 
Questionnaire (MHAQ), Multidimensional Health Assessment 
Questionnaire (MDHAQ), Health Assessment Questionnaire II (HAQ-
II), Improved Health Assessment Questionnaire (Improved HAQ), 
and Rheumatoid Arthritis Quality of Life (RAQoL). Arthritis Care Res 
63: S4-S13.

37 Whalley D, McKenna SP, De Jong Z, Van Der Heijde D (1997) Quality 
of life in rheumatoid arthritis. J Rheumatol 36: 884-888.

38 Katz J, Melzack R (1999) Measurement of pain. Surg Clin North Am 
79: 231-252.

39 Krupp LB (1989) The fatigue severity scale. Application to patients 
with multiple sclerosis and systemic lupus erythematosus. Arch 
Neurol 46: 1121-1121. 

40 Haroon N, Aggarwal A, Lawrence A (2007) Impact of rheumatoid 
arthritis on quality of life. Mod Rheumatol 17: 290-295. 

41 Da Rocha Castelar Pinheiro G, Khandker RK, Sato R, Rose A, Piercy 
J (2013) Impact of rheumatoid arthritis on quality of life, work 
productivity and resource utilization: An observational, cross-
sectional study in Brazil. Clin Exp Rheumatol 31: 334-340.

42 Tomazoni EI, Benvegnú Dm (2018) Symptoms of Anxiety and 
Depression, and Quality of Life of Patients with Crohn's Disease. Arq 
Gastroenterol 55: 148-153. 

43 Fu X, Li ZJ, Yang CJ (2017) The prevalence of depression in rheumatoid 
arthritis in China: A systematic review. Oncotarget 8: 53623-53630. 

44 Nagyova I, Stewart RE, Macejova Z (2005) The impac tof pain on 
psychological well-being in rheumatoid arthritis: the mediatingeffects 
of self-esteem and adjustment to disease. Patient Educ Couns 58: 55-
62.

45 Navarro-Cano G, Del Rincón I, Pogosian S, Roldán JF, Escalante A 
(2003) Association of mortality with disease severity in rheumatoid 
arthritis, independent of comorbidity. Arthritis Rheum 48: 
2425-2433. 

46 Dickens C, McGowan L, Clark-Carter D, Creed F (2002) Depression in 
rheumatoid arthritis: a systematic review of the literature with meta-
analysis. Psychosom Med 64: 52-60.

47 Matcham F, Rayner L, Steer S, Hotopf M (2013) The prevalence of 



2021
Vol.13 No.2:6

8 This article is available from: http://www.archivesofmedicine.com/

Archives of Medicine  
ISSN 1989-5216

depression in rheumatoid arthritis: a systematic review and meta-
analysis. Rheumatology (Oxford) 52: 2136-2148.

48 Hammam N, Gamal RM, Rashed AM (2018) Fatigue inrheumatoid 
arthritis patients: association with sleep quality, mood status, 
anddisease activity. Reumatol Clin 16: 339-344. 

49 Margaretten M, Yelin E, Imboden J (2009) Predictors of depression in 
a multiethnic cohort of patients with rheumatoid arthritis. Arthritis 
Rheum 61: 1586-1591.

50 El-Sherbiny A, El-Sayed W (2020) Depression in rheumatoid arthritis 
patients: Screening for a frequent yet underestimated comorbidity. 
The Egyptian Rheumatologist 42: 89-93.

51 Sruamsiri R, Mahlich J, Tanaka E, Yamanaka H (2018) Productivity loss 
of Japanese patients with rheumatoid arthritis – A cross-sectional 
survey. Mod Rheumatol 28: 482-489.

52 Mostafa H, Radwan A (2013) The relationship between disease 
activity and depression in Egyptian patients with rheumatoid 
arthritis. Egypt Rheumatol 35: 193-199. 

53 Rezaei F, Doost HT, Molavi H (2014) Depression and pain inpatients 
with rheumatoid arthritis: mediating role of illness perception. Egypt 
Rheumatol 36: 57-64.

54 Hassan AA, Nasr MH, Mohamed AL, Kamal AM, Elmoghazy AD (2019) 
Psychological affection in rheumatoid arthritis patients in relation to 
disease activity. Medicine (Baltimore) 98: e15373.

55 Covic T, Tyson G, Spencer D, Howe GJ (2006) Depression in rheumatoid 
arthritis patients: demographic, clinical, and psychological predictors. 
Psychosom Res 60: 469-476.

56 Pollard LC, Choy EH, Gonzalez J, Khoshaba B, Scott DL (2006) 
Fatigue in rheumatoid arthritis reflects pain, not disease activity. 
Rheumatology (Oxford) 45: 885-889.

57 Cadena J, Vinaccia S, Pérez A, Rico MI, Hinojosa R (2003) The impact 
of disease activity on the quality of life, mental health status, and 
family dysfunction in Colombian patients with rheumatoid arthritis. J 
Clin Rheumatol 9: 142-50.

58 Wolfe F, Michaud K (2009) Predicting depression in rheumatoid 
arthritis: the signal importance of pain extent and fatigue, and 
comorbidity. Arthritis Rheum 61: 667-673. 

59 Kotb HG (2015) Frequency of depression among Egyptian 
Rheumatoid Arthritis patients. AAMJ 13: 306. 

60 Sheehy C, Murphy E, Barry M (2006) Depression in rheumatoid 
arthritis--underscoring the problem. Rheumatology (Oxford) 45: 
1325-1327. 

61 Walker JR, Graff LA, Dutz JP, Bernstein CN (2011) Psychiatric 
disorders in patients with immune-mediated inflammatory diseases: 
prevalence, association with disease activity, and overall patient 
well-being. J Rheumatol Suppl 88: 31-5

62 Raterman HG, Hoving JL, Nurmohamed MT, Herenius MM, Sluiter 
JK, (2010) Work ability: a new outcome measure in rheumatoid 
arthritis? Scand J Rheumatol 39: 127-131.

63 Pincus T, Sokka T, Wolfe F (2001) Premature mortality in patients 
with rheumatoid arthritis. Arthritis Rheu 44: 1234-1236.

64 Buz A, Turkoglu O, Cevirgen D (2017) Anxiety and depression levels in 
patients with rheumatoid arthritis. EJMO 1: 25-29.

65 Cordingley L, Prajapati R, Plant D, Maskell D, Morgan C (2014) Impact 
of psychological factors on subjective disease activity assessments 
in patients with severe rheumatoid arthritis. Arthritis Care Res 

(Hoboken) 66: 861-868.

66 Heimans L, Wevers-de Boer KV, Visser K, Ronday HK, Steup-Beekman 
GM, et al. (2013) The relationship between disease activity and 
depressive symptoms severity and optimism-- results from the 
IMPROVED study. Clin Rheumatol 32: 1751-1757.

67 Kvien TK, Uhlig T, Ødegård S, Heiberg MS (2006) Epidemiological 
aspects of rheumatoid arthritis: the sex ratio. Ann N Y Acad Sci 1069: 
212-222. 

68 Van Vollenhoven RF (2009) Sex differences in rheumatoid arthritis: 
more than meets the eye. BMC Med 7: 12. 

69 Tough H, Siegrist J, Fekete C (2017) Social relationships, mental 
health and wellbeing in physical disability: a systematic review. BMC 
Public Health 17: 414.

70 Katz PP, Yelin EH (2001) Activity loss and the onset of depressive 
symptoms:do some activities matter more than others? Arthritis 
Rheum 44: 1194-1202. 

71 McCoyS, Sampene E, Baer A (2019) "Sjögren’s Syndrome is 
Associated With Reduced Lifetime Sex Hormone Exposure: A Case-
Control Study." Arthritis Care Res (Hoboken) 2020: 1315-1322.

72 Ramjeet J, Koutantji M, Barrett EM, Scott DG (2005) Coping and 
psychological adjustment in recent-onset inflammatory polyarthritis: 
the role of gender and age. Rheumatology (Oxford) 44: 1166-1168.

73 Curtis R, Groarke A, Coughlan R, Gsel A (2005) Psychological stress as 
a predictor of psychological adjustment and health status in patients 
with rheumatoid arthritis. Patient Educ Couns 59: 192-198.

74 Bacconnier L, Rincheval N, Flipo RM, Goupille P, Daures JP, et al. (2015) 
Psychological distress over time in early rheumatoid arthritis:results 
from a longitudinal study in an early arthritis cohort. Rheumatology 
(Oxford) 54: 520-527. 

75 Masood A, Salim B, Nasim A, Khalid Z, Afzal A (2017) Are we missing 
the diagnosis of depression in patients with rheumatoid arthritis at a 
tertiary care facility?. Pak J Med Sci 33: 300-305. 

76 Kemal N (2011) Psychological Status Is Associated with Health 
Related Quality of Life in Patients with Rheumatoid Arthritis. J Back 
Musculoskelet Rehabil 24: 95-100.

77 Anyfanti P, Gavriilaki E, Pyrpasopoulou A, Triantafyllou G, 
Triantafyllou A, et al. (2016) Depression, anxiety, and quality of life 
in a large cohort of patients with rheumatic diseases: common, yet 
undertreated. Clin Rheumatol 35: 733-739.

78 Wolfe F, Hawley DJ (1993) The relationship between clinical activity 
and depression in rheumatoid arthritis. J Rheumatol 20: 2032-2037.

79 Magni G, Moreshi C, Rigatti-Luchini S, Merskey H (1994) Prospective 
study on the relationship between depressive symptoms and chronic 
muscle skeletal pain. Pain 56: 289-297.

80 Conner T, Tennen H, Zuatra A, Affleck G, Armeli S, et al. (2006) Coping 
with rheumatoid arthritis pain in daily life: within-person analyses 
reveal hidden vulnerability for the formerly depressed. Pain 126: 
198-209.

81 Zautra A, Parrish B , van Puymbroeck C, Tennen H, Davis M,Reich J 
(2007) Depression history, stress, and pain in rheumatoid arthritis 
patients J Behav Med 30: 187-197.

82 Yılmaz H, Karaca G, Demir Polat HA, Akkurt HE (2015) Comparison 
between Depression Levels of Women with Knee Osteoarthritis, 
Rheumatoid Arthritis, and Fibromyalgia Syndrome: A Controlled 
Study. Turk J Phys Med Rehab 61: 197-202.



9© Under License of Creative Commons Attribution 3.0 License         

2021
Vol.13 No.2:6

Archives of Medicine  
ISSN 1989-5216

83 Chauffier K, Salliot C, Berenbaum F, Sellam J (2012) Effect of 
biotherapies on fatigue in rheumatoid arthritis: a systematic review 
of the literature and meta-analysis. Rheumatology (Oxford) 51: 60-68.

84 Feldthusen C, Bjork M, Forsblad-d’Elia H, Mannerkorpi K (2013) 
University of Gothenburg Centre for Person-Centre, Perception, 
consequences, communication, and strategies for handling fatigue 
in persons with rheumatoid arthritis of working age–a focus group 
study. Clin Rheumatol 32: 557-566.

85 Rupp I, Boshuizen HC, Jacobi CE, Dinant HJ, van den Bos GA (2004) 
Impact of fatigue on health-related quality of life in rheumatoid 
arthritis. Arthritis Rheum 51: 578-585.

86 Hewlett S, Cockshott Z, Byron M, Kitchen K, Tipler S, et al. (2005) 
Patients’ perceptions of fatigue in rheumatoid arthritis: overwhelming, 
uncontrollable, ignored. Arthritis Rheum 53: 697-702.

87 Nikolaus S, Bode C, Taal E, van de Laar MA (2013) Fatigue and factors 
related to fatigue in rheumatoid arthritis: a systematireview. Arthritis 
Care Res 65: 1128-1114.

88 van Hoogmoed D, Fransen J, Bleijenberg G, Van Riel (2010) Physical 
and psychosocial correlates of severe fatigue in rheumatoid arthritis. 
Rheumatology (Oxford) 49: 1294-1302

89 Dunn A, Wag J, Ando T (1999) Effects of cytokines on cerebral 
neurotransmission. Comparison with the effects of stress. Adv Exp 
Med Biol 61: 117-127.

90 Margaretten M, Julian L, Katz P, Yelin E (2011) Depression in patients 
with rheumatoid arthritis: description, causes and mechanisms. Int J 
Clin Rheumtol 6: 617-623. 

91 Alesci S, Martínez P, Kelkar S, Ronsaville D, Listwak S, (2005) Major 
depression is associated with significant diurnal elevations in plasma 
interleukin-6 levels, a shift of its circadian rhythm, and loss of 
physiological complexity in its secretion: clinical implications. J Clin 
Endocrinol Metab 90: 2522-2530.

92 Lin MC, Guo HR, Lu MCm (2015) Increased risk of depression in 
patients with rheumatoid arthritis: a seven-year population-based 
cohort study. Clinics (Sao Paulo) 70: 91-96.

93 Sokka T, Toloza S, Cutolo M (2009) Women, men, and rheumatoid 
arthritis: analyses of disease activity, disease characteristics, and 
treatments in the QUEST-RA study. Arthritis Res Ther 11: R7.

94 Cutolo M, Straub RH, Bijlsma JW (2007) Neuroendocrine-immune 
interactions in synovitis. Nat Clin Pract Rheumatol 3: 627-634. 

95 Jacob L, Rockel T, Kostev K (2017) Depression Risk in Patients with 
Rheumatoid Arthritis in the United Kingdom. Rheumatol Ther 4: 
195-200. 

96 Stansfeld S, Candy B (2006) Psychosocial work environment and 
mental health – A meta-analytic review. Scand J Work Environ Health 
32: 443-462. 

97 Margaretten M, Barton J, Julian L (2011) Socio-economic determinants 
of disability and depression in patients with rheumatoid arthritis. 
Arthritis Care Res 63: 240-246. 

98 Abdel-Nasser AM, Abd El-Azim S, Taal E (1998) Depression and 
depressive symptoms in rheumatoid arthritis patients: an analysis 
of their occurrence and determinants. Br J Rheumatol 37: 391-397. 




