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Abstract
Background Management of anxiety and depressive symptoms in rheumatoid arthritis (RA) patients is vital. Previous studies investigating
this topic are con�icting, and this topic still has not been thoroughly investigated. This study aimed to clarify the association of disease
activity with anxiety and depressive symptoms after controlling for physical disability, pain, and treatment.

Methods We conducted a cross-sectional study of RA patients from the Kyoto University Rheumatoid Arthritis Management Alliance
cohort. For assessments, we used the Disease Activity Score (DAS28), Health Assessment Questionnaire Disability Index (HAQ-DI), and
Hospital Anxiety Depression Scale. Depression and anxiety were de�ned by a Hospital Anxiety Depression Scale score ≥8. We then
performed multivariable logistic regression analyses.

Results Of 517 participants, 17.9% had anxiety and 28.2% had depression. The multivariable logistic regression analyses showed that
DAS28-based non-remission was not statistically associated with anxiety symptoms (odds ratio [OR] [95% con�dence interval {CI}], 0.93
[0.48–1.78]: p = 0.82) and depressive symptoms (OR [95% CI], 1.45 [0.81–2.61]: p = 0.22). However, severity of the patient’s global
assessment (PtGA) on DAS28 was associated with anxiety symptoms (OR [95% CI], 1.15 [1.02–1.29]; p = 0.03) and depressive symptoms
(OR [95% CI], 1.21 [1.09–1.35]; p < 0.01). Additionally, HAQ-DI-based non-remission was associated with anxiety symptoms (OR [95% CI],
3.51 [1.85–6.64]; p < 0.01) and depressive symptoms (OR [95% CI], 2.65 [1.56–4.50]; p < 0.01). Patients using steroids had a closer
association with depressive symptoms than those not using them (OR [95% CI], 1.66 [1.03–2.67]; p = 0.04).

Conclusions As per the multivariable logistic regression analysis, there was no association between DAS28-based-non-remission and
anxiety and depressive symptoms; however, the univariate analysis revealed such association. In the multivariate analysis, PtGA and non-
remission on HAQ were associated with anxiety and depressive symptoms. Rather than focusing solely on controlling disease, activity and
treatment should focus on improving or preserving physical function and patient's overall sense of well-being. 

Background
Anxiety and depressive symptoms have higher prevalence in rheumatoid arthritis (RA) patients than in the general population [1-2]. Studies
have found 26%–46% of RA patients have anxiety symptoms, and 14.8%–34.2% have depressive symptoms [1]. RA patients with these
conditions have worse outcomes, including poor medication adherence [3], worse treatment response [3], increased medical costs [4-6],
high mortality [7-8], and decreased quality of life [6, 9-10]. It is therefore important to examine risk factors for anxiety and depression in RA
patients and enhance their treatment to include management of psychological factors.

Research has been conducted in this area to advance prevention and relief. 

However, it is di�cult for a rheumatologist to notice anxiety and depressive symptoms in ambulatory care. In this study, self-reported
questionnaires such as the Hospital Anxiety Depression Scale (27) were used to assess anxiety and depressive symptoms in RA patients.
Considering the burden on patients and the time required, it is di�cult to use it in daily medical situations. Therefore, we focused on the
disease activity evaluated in each medical examination. If it is clear that disease activity and its components correlate with anxiety and
depressive symptom in RA patients, excluding the effects of other factors that affect anxiety and depressive symptoms, disease activity
can be assessed as anxiety and depressive symptoms in RA patients. It can be used in daily medical care as an index for anxiety and
depressive symptoms. 

RA is an autoimmune in�ammatory disease that causes joint deformation and physical dysfunction [11]; physical disability [12-14] and
pain [15, 16-17] are known risk factors for anxiety and depressive symptoms in RA patients. Recent studies have shown these conditions
are associated with systemic in�ammation caused by pro-in�ammatory cytokines such as tumor necrosis factor (TNF) -α, interleukin (IL)
-1β, and IL-6 [18-19]. Cytokines are also suggested to cause depression by hyperactivation of the HPA axis [20]. Other studies have reported
that C-reactive protein (CRP) levels are associated with anxiety and depressive symptoms in RA patients [21]. 

Disease activity re�ecting the above factors may be associated with anxiety and depressive symptoms in RA patients; however, the results
of studies on the correlation between such disease activity and these conditions remain inconsistent. Some studies have suggested a
positive association between RA disease activity and anxiety and depressive symptoms [22, 23], while others have not found this
association [24]. A key reason is that other factors such as physical disability, pain, and medication associated with anxiety and
depressive symptoms have not been investigated [22-24] in previous studies.

Our study’s hypothesis is that disease activity and its components are associated with anxiety and depressive symptoms even if the
effects of disease activity such as pain, disability, and treatments are excluded. The present study aimed to determine the factors
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associated with anxiety and depressive symptoms in RA patients, including disease activity, pain, physical activity, and medications, using
a robust cohort study.

Methods
Patients and setting

We performed a cross-sectional analysis of patients who visited the outpatient RA center of Kyoto University Hospital between May 1 and
December 31, 2014 and whose data were collected in the 2014 Kyoto University Rheumatoid Arthritis Management Alliance (KURAMA)
cohort [25]. All patients ful�lled the 1987 or 2010 American College of Rheumatology and European League against Rheumatism RA
classi�cation criteria [26]. We excluded patients with psychiatric disorders such bipolar disorder and schizophrenia, and those who did not
complete a Hospital Anxiety and Depression Scale (HADS) questionnaire [27]. The study protocol was approved by the Kyoto University
Graduate School and Faculty of Medicine, Ethics Committee, and all procedures were performed in accordance with the 1964 Declaration
of Helsinki and its later amendments or comparable ethical standards. All patients gave written informed consent prior to participating in
this study. 

Clinical assessments and outcomes

RA disease activity was assessed using the Disease Activity Score - CRP (DAS28-CRP), which is based on a 28-joint assessment; 28 tender
joint count (TJC) and 28 swollen joint count (SJC); CRP; and the patient’s global assessment (PtGA) [28-29] to determine each patient’s
total score. DAS28-CRP-based clinical remission/non-remission and DAS 4 variables (DAS4; comprising TJC, SJC, CRP, and PtGA) were
used. Clinical remission of disease activity was de�ned as a DAS28-CRP score <2.6 [28-29]. 

The Health Assessment Questionnaire Disability Index (HAQ-DI) [30] was used to assess physical disability. This is an eight-category
questionnaire with 20 subscales measuring functional disability. Each item is scored at 0–3 points (0 – without any di�culty, 1 – with
some di�culty, 2 – with much di�culty, and 3 – unable to do), and the average value of the eight categories is calculated. Functional
remission is de�ned as HAQ-DI ≤0.5. Pain was evaluated using either the Visual Analogue Scale (VAS), with items scored at 0 (no pain) to
100 (maximum pain) points, or the TJC. Other data, such as age, sex, duration of disease, treatment (biological disease-modifying anti-
rheumatic drugs [bDMARDs], methotrexate, and steroids), were collected from the KURAMA cohort [25]. Confounding factors include age,
sex, pain, HAQ, and treatment. Age and duration of disease are measured as a total score. Sex and treatment were used for analysis with
binary data. 

The primary outcomes were anxiety and depressive symptoms in this study. Outcomes were evaluated using the HADS [27], a 14-item
questionnaire with seven subscales for both anxiety and depression. Each item is scored at 0–3 points, with total scores ranging 0–21
points for each condition. Scores of 0–7 are considered normal, 8–10 indicate mild anxiety or depression, and ≥11 indicate severe anxiety
or depression. This study de�nes anxiety and depressive symptoms as a HADS anxiety score ≥8 and HADS depression score ≥8 [27].

Statistical analysis

Unless otherwise stated, data are presented as mean ± standard deviation or number (%). First, we examined the associations between the
RA patients’ characteristics and both anxiety and depressive symptoms using univariable logistic regression, and calculated the odds ratio
(OR) and 95% con�dence interval (CI). We then conducted multivariable logistic regression with clinical remission/non-remission as shown
by DAS28-CRP score as an independent variable to investigate associations with both anxiety and depressive symptoms. Based on the
clinicians’ judgment and the univariable analysis results, explanatory variables were selected and adjusted for age, HAQ-DI, pain, treatment
(bDMARDs, methotrexate, and steroids). We also conducted multivariable logistic regression with DAS 4 variables instead of DAS28-CRP-
based remission to determine factors that may separately contribute to anxiety and depression in RA patients. All analyses were
performed using JMP 14.0 (SAS Institute Inc., Cary, NC, USA).

Results
Patient characteristics

We assessed 542 RA patients and excluded 25 because they had psychiatric disorders such bipolar disorder, and schizophrenia. Of the
remaining 517, another nine were excluded from the anxiety analyses because of incomplete HADS anxiety questionnaires, for 508
patients, while 10 were excluded from the depression analyses because of incomplete HADS depression questionnaires, for 507 patients
(Figure 1). Table 1 shows the patients’ characteristics. The mean DAS28-CRP was 1.91 ± 0.82; 358 (78.9%) patients achieved DAS28-CRP-
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based remission. The mean HAQ-DI was 0.74 ± 0.77; 252 (51.3%) patients achieved HAQ-DI-based remission. The mean disease duration
was 159.7 ± 138.7 months. Among all patients, 91 (17.9%) had anxiety symptoms, and 143 (28.2%) had depressive symptoms, as
measured by the HADS (Table 1).

Table 1. Characteristics of patients with rheumatoid arthritis  

 

Characteristic Overall  

N=517  

Gender (female) 429 (83.0)  

Age, years 62.5 ± 13.1   

Disease duration, months 159.7 ± 139.7  

stage   

  114 (22.1)  

  125 (24.3)  

  96 (18.6)  

  180 (35.0)  

Disease activity   

          DAS28-CRP  1.91 ± 0.82  

          DAS28-CRP remission 360 (78.9)  

          Low disease activity 57 (12.5)  

          Moderate disease activity 37 (8.1)  

          High disease activity 2 (0.5)  

   

          TJC  0.8 ± 1.5  

          SJC 0.8 ± 1.5  

          PtGA 29.1 ± 24.4  

          CRP 0.4 ± 0.8   

HAQ-DI      0.74 ± 0.77  

HAQ-DI remission 252 (51.3)  

Pain VAS 27.6 ± 25.7  

Treatment   

          Biological DMARD 187(36.2)  

          Methotrexate 345 (66.7)  

          Steroid 159 (30.8)  

Anxiety and depression   

        Anxiety  91 (17.9)  

        Depression 143 (28.2)  

Data are presented as mean ± standard deviation or number (%). DAS28-CRP: Disease Activity Score in 28 joints, Remission: DAS28-CRP <2.6,
TJC: tender joint count, SJC: swollen joint count, PtGA: patient global assessment; VAS: range 0 (best) to 100 (worst), CRP: C-reactive protein,
HAQ DI: Health Assessment Questionnaire Disability Index, HADS-A: Hospital Anxiety and Depression Scale Anxiety subscale, HADS-D: 
Hospital Anxiety and Depression Scale Depression subscale, Anxiety: HADS-A ≥8, Depression: HADS-D ≥8.
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Table 2. Multivariate analyses of association between clinical factors and anxiety in patients with rheumatoid arthritis (N=508)

 Univariable analysis  Multivariable analysis

  Model 1  Model 2

 Odds ratio (95% CI) p value  Odds ratio (95% CI) p value  Odds ratio (95% CI) p value

gender 0.99 (0.55, 1.89) 0.98  0.88 (0.45, 1.71) 0.71  0.83 (0.43, 1.63) 0.59

Age (10 years) 1.01 (0.84, 1.29) 0.98  0.83 (0.68, 1.01) 0.07  0.83 (0.68, 1.01) 0.06

DAS28-CRP non-remission 1.99 (1.12, 3.36) 0.01  0.93 (0.48, 1.78) 0.82    

TJC 1.18 (1.03, 1.35) 0.02     1.02 (0.85, 1.22) 0.85

SJC 1.14 (0.98, 1.34) 0.08     0.97 (0.79, 1.19) 0.76

CRP 1.23 (0.90, 1.65) 0.17     1.01 (0.70, 1.43) 0.98

PGA (0-10) 1.29 (1.18, 1.42) <0.01     1.15 (1.02, 1.29) 0.03

HAQ-DI non-remission 4.32 (2.59, 7.48) <0.01  3.51 (1.85, 6.64) <0.01  3.21 (1.69, 6.08) <0.01

Pain VAS (0-10) 1.24 (1.14, 1.35) <0.01  1.10 (0.98, 1.23) 0.12    

Biological DMARD 1.12 (0.69, 1.77) 0.65  1.07 (0.63, 1.80)  0.81  1.05 (0.62, 1.77)  0.85

Methotrexate 0.64 (0.40, 1.03) 0.06  0.67 (0.40, 1.13) 0.13  0.71 (0.42, 1.20)  0.20

Steroid 1.63 (1.01, 2.60) 0.04  1.12 (0.66, 1.92) 0.67  1.14 (0.66, 1.96) 0.64

Association between clinical variables and anxiety

First, we performed univariable logistic regression. DAS28-CRP-based non-remission, TJC severity, SJC, CRP, PtGA, HAQ-DI-based non-
remission, severity of pain, and use of steroids were selected as candidates for factors associated with anxiety symptoms. We then
conducted multivariable logistic regression (Table 2). In Model 1, patients with DAS28-CRP-based non-remission was not associated with
anxiety symptoms (OR [95% CI], 0.93 [0.48–1.78]; p = 0.82). Patients with HAQ-DI-based non-remission had a closer association with
anxiety than those in remission (OR [95% CI], 3.51 [1.85–6.64]; p < 0.01). Additionally, younger patients tended to suffer from anxiety
symptoms (OR [95% CI], 0.83 [0.68–1.01]; p = 0.07). In Model 2, pain was excluded from the explanatory variables because of collinearity
between pain and PtGA (correlation coe�cient, r = 0.78). As a result, patients with severe PtGA had notably closer association with anxiety
symptoms (OR [95% CI], 1.15 [1.02–1.29]; p = 0.03). Similar to Model 1, patients with HAQ-DI-based non-remission had closer association
with anxiety symptoms than those with HAQ-DI-based remission (OR [95% CI], 3.21 [1.69–6.08]; p < 0.01).
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Model adjusted for age (stratified in 10 decades), Pain-VAS, HAQ-DI remission and treatment type. Odds ratio (95% CI): Odds ratio (95%

confidence interval). DAS28-CRP: 28-joint disease activity score, TJC: tender joint count, SJC: swollen joint count, PtGA: patient global assessment;

VAS: range 0 (best) to 10 (worst), CRP: C-reactive protein, HAQ: Health Assessment Questionnaire, Pain; VAS: range 0 (no pain) to 10 (maximum),

Anxiety is measured by using HADS, HADS = Hospital Anxiety and Depression Scale, Anxiety: HADS-A ≥8.

 DAS28 was used for clinical remission (DAS28 score of< 2.6) ; DAS 4 variables (DAS4) include TJC, SJC, CRP, and PGA.

Association between clinical variables and depression

Similar analyses were conducted for depressive symptoms. First, we performed univariable logistic regression. DAS28-CRP-based non-
remission, severity of PtGA, HAQ-DI-based non-remission, severity of pain, and use of methotrexate and steroids were the candidate factors
associated with anxiety symptoms. We then conducted multivariable logistic regression (Table 3). In Model 1, patients with DAS28-CRP-
based non-remission were not associated with depressive symptoms (OR [95% CI], 1.45 [0.81–2.61]; p = 0.22). Patients with HAQ-DI-based
non-remission were even more strongly associated with depressive symptoms than HAQ-DI-based remission (OR [95% CI], 2.65 [1.56–
4.50]; p < 0.01). In Model 2, pain was excluded from the explanatory variables for collinearity. As a result, patients with severe PtGA were
more notably associated with depressive symptoms (OR [95% CI], 1.21 [1.09–1.35]; p < 0.01). Similar to Model 1, patients with HAQ-DI-
based non-remission had a closer association with depressive symptoms than HAQ-DI-based remission (OR [95% CI], 1.95 [1.15–3.31]; p =
0.01). Patients taking steroids had a higher association with depressive symptoms than those not taking steroids (OR [95% CI], 1.66 [1.03–
2.67]; p = 0.04).

variable analyses of association between clinical factors and depression in rheumatoid arthritis patients (N = 507)
 

 
Univariable analysis  Multivariable analysis   

 Model 1  Model 2  
Odds ratio (95% CI) p value  Odds ratio (95% CI) p value  Odds ratio (95% CI) p value  
0.80 (0.49, 1.34) 0.39  0.70 (0.40, 1.22) 0.21  0.61 (0.34, 1.07) 0.09  

) 1.18 (1.01, 1.38) 0.04  1.03 (0.87, 1.24) 0.70  1.04 (0.87, 1.24) 0.68  
ased non-remission 2.37 (1.47, 3.82) <0.01  1.45 (0.81, 2.61) 0.22     

1.10 (0.97, 1.25) 0.14     0.96 (0.81, 1.14) 0.63  
1.06 (0.92, 1.21) 0.40     0.94 (0.78, 1.14) 0.55  
1.01 (0.74, 0.99) 0.96     0.71 (0.50, 1.01) 0.06  
1.27 (1.17, 1.38) <0.01     1.21 (1.09, 1.35) <0.01  

emission 2.96 (1.96, 4.53) <0.01  2.65 (1.56, 4.50) <0.01  1.95 (1.15, 3.31) 0.01  
0) 1.13 1.05, 1.22) <0.01  0.98 (0.88, 1.09) 0.77     
ARDs 0.92 (0.61, 1.37) 0.68  0.84 (0.53, 1.33) 0.45  0.88 (0.55, 1.40) 0.58  

0.60 (0.40, 0.90) 0.01  0.72 (0.45, 1.14) 0.16  0.76 (0.48, 1.22) 0.26  
1.87 (1.24, 2.81) <0.01  1.48 (0.93, 2.34) 0.09  1.66 (1.03, 2.67) 0.04  

d for age (stratified in 10 decades), Pain-VAS, HAQ-DI-based remission, and treatment type. 95% CI: 95% confidence interval;
Disease Activity Score 28 joints C-reactive protein; TJC: tender joint count; SJC: swollen joint count; PtGA: patient global
CRP: C-reactive protein; HAQ-DI: Health Assessment Questionnaire Disability Index, Pain VAS: Visual Analogue Scale (range. 0
0 [maximum pain]). Biological DMARDs: biological disease-modifying anti-rheumatic drugs; DAS28 was used for gauging clinical
ore <2.6); DAS 4 variables (DAS4; comprising TJC, SJC, CRP, and PGA).
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. Correlation coefficients between
es

            
Sex Age Disease  

 duration
DAS28-
CRP

TJC SJC CRP PGA 
 (0-
100)

 HAQ 
 -DI

Pain
VAS 
 (0-
100)

Biological 
DMARDs

Methotrexate Steroid Anxiety Depression  

1                
-0.10 1               

e
n

0.16 0.28 1              
CRP -0.01 0.20 0.22 1             

0.03 0.10 0.12 0.81 1            
-0.01 0.14 0.17 0.67 0.53 1           
-0.14 0.13 0.08 0.39 0.21 0.27 1          

-100) 0.03 0.17 0.19 0.77 0.43 0.35 0.19 1         
0.06 0.31 0.40 0.56 0.42 0.36 0.24 0.58 1        

AS (0- -0.06 0.14 0.20 0.67 0.41 0.31 0.15 0.78 0.54 1       
cal
Ds

0.11 -0.16 -0.09 -0.07 -0.04 -0.03 -0.06 -0.05 -0.02 -0.04 1      
rexate -0.02 -0.10 -0.09 -0.10 -0.05 -0.04 -0.19 -0.17 -0.17 -0.10 -0.01 1     

-0.08 0.13 0.10 0.22 0.13 0.20 0.23 0.16 0.22 0.14 -0.02 -0.17 1    
0.03 -0.01 0.06 0.21 0.13 0.07 0.02 0.32 0.31 0.28 -0.01 -0.11 0.07 1   

sion -0.04 0.09 0.09 0.22 0.12 0.05 0.03 0.33 0.34 0.24 -0.01 -0.12 0.13 0.56 1  
CRP: Disease Activity Score 28 joints C-reactive protein; TJC: tender joint count; SJC: swollen joint count; PGA: patient global assessment; CRP:
ive protein; HAQ-DI: Health Assessment Questionnaire Disability Index, Pain VAS: Visual Analogue Scale (range, 0 [no pain] to 100 [maximum
Biological DMARDs: biological disease-modifying anti-rheumatic drugs; Anxiety and depression were measured using the Hospital Anxiety and
sion Scale (HADS), Anxiety/Depression: HADS ≥8.

 

 

 

Discussion
This was a large cohort study using the KURAMA cohort [25]. We investigated the association of disease activity with anxiety and
depressive symptoms, after adjusting for physical disability, pain, and treatment of RA patients. In this study, we used multiple models to
investigate such associations and produced several interesting �ndings. (1) There was no association between DAS28-based-non-
remission and anxiety and depressive symptoms according to multivariable logistic regression analysis, even though there was an
association according to univariate analysis. (2) Severity of PtGA, a component of the DAS28 composite measure, was strongly
associated with anxiety and depressive symptoms, whereas other individual elements of DAS28-CRP (CRP, SJC, and TJC) were not. (3)
Non-remission on HAQ-DI was independently and signi�cantly associated with anxiety and depressive symptoms. (4) Additionally, patients
taking steroids had a higher association with depressive symptoms than those not taking steroids. 

Previous studies investigating the association between disease activity and anxiety and depressive symptoms have not been consistent.
Disease activity [22-23], physical disability [12-14], and severity of pain [15-17] are among factors associated with anxiety and depressive
symptoms in RA patients. There were two key issues: (1) DAS28 and pain were simultaneously introduced, but HAQ-DI and drug use were
not included as covariates [22]; and (2) pain, HAQ-DI, and drug use were not included as covariates [23-24]. Therefore, the association
between DAS28 and anxiety and depressive symptoms was mainly evaluated independently, and the effects of other factors may not have
been properly evaluated. In the present study, we found that when disease activity, disability, pain, and treatment of RA patients were
adjusted, patients with DAS28-based non-remission were not an independent factor associated with anxiety and depressive symptoms.
The average DAS28 CRP score in this study was 1.91 ± 0.82, which was lower than the previous study (DAS28 CRP score 6.26-6.77). In
addition, almost 80% achieved remission of disease activity (42.4-56.3% in previous studies), the disease severity was low and controlled.
Therefore, when adjusted for other factors, the effects of other factors associated with anxiety and depression may be more robust than
disease activity. 
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We also found that PtGA—a component of the DAS28-CRP composite measure—was notably associated with anxiety and depressive
symptoms. Factors suggesting in�ammation—e.g., CRP, TJC, and SJC—were not associated with anxiety and depressive symptoms based
on the multivariable analysis results. Previous studies have reported systemic in�ammation as a potential cause of depression [18-20] and
in�ammatory markers as correlated with depression [21], suggesting an association between in�ammation and depression. The present
study did not correlate the two variables because of low CRP. PtGA, however, employs the VAS for overall patient self-assessment and is
the main tool for patient-reported outcomes [31]. The present results suggest that patients’ self-assessment, but not in�ammation, is
associated with anxiety and depression in RA patients. Various factors are re�ected in PtGA. For example, such as physical disability [32-
33], pain [17, 32], and catastrophizing pain [34] are among factors that exacerbate PtGA. Santos et al. [35] excluded a priori to test the
direct association between DAS28-CRP 3 variables and depressive symptoms but rather tested the in�uence of disease activity and the
impact of the disease in patients. The results showed that there was no direct association between DAS28-CRP3V and depressive
symptoms, and con�rmed an indirect relationship between disease activity and depressive symptoms mediated by the impact of disease
such as pain, physical well-being, functional disability and coping. Thus, the functional disability, pain, recognition, and self-evaluation of
disease were re�ected in PtGA, and related to anxiety and depression. In addition, there is a gap between doctor and patient PtGA
assessments [36]. Therefore, in order to understand the anxiety and depressive symptoms of the patients, it is necessary to pay attention
to the subjective experience of patients regardless of the disease activity. Additionally, to reduce anxiety and depressive symptoms in RA
patients, it is important to reduce such factors, and to improve patients’ self-assessment and well-being. Cognitive behavioral therapy
(CBT) and mindfulness [37, 38, 39] relieve the tendency to catastrophize and subsequently reduce pain and distress; therefore, these
approaches may be effective interventions in this case. 

The present study found the HAQ-DI score, which identi�es physical disability, was associated with anxiety and depressive symptoms in
multivariable analysis. Previous studies found the HAQ-DI score [12-14] was a factor related to anxiety and depression. Regardless of
acute disease activity score, functional disability measured by HAQ is a factor of depression 21, 22, 40]. In addition, with persistent
disability, the possibility of concurrent anxiety and depressive symptoms increased, irrespective of disease activity remission. Physical
disability reportedly leads to decreased housework and activities by RA patients [40] and increased loss of work [40]. Impaired ability to
perform activities of daily life affected anxiety and depression [13, 40]. 

The effect of bone or joint damage was not clear because joint damage was not evaluated in this study. However, patients were older, had
a longer disease duration, low disease activity and low in�ammation. It was suggested that anxiety and depressive symptoms were
caused by loss of activity in daily life due to prolonged limited function rather than acute symptoms of disease activity. It is important to
con�rm the effects of the disease on daily life. In T2T, the goal of treatment was to restore physical function to normal and to be able to
participate in social activities again, thereby maintaining a long-term quality of life [41]. Improving quality of life by supporting daily
activities and possibly replacing or recovering lost activities to maintain and improve physical functions may relief anxiety and depressive
symptoms. 

Finally, in Model 1, younger RA patients tended to suffer from anxiety. Younger RA patients may be more anxious about the future with
regard to factors such as disease-related concerns, treatment, and work. In Model 2, patients taking steroids were associated with
depression. Side effects of depression may be caused by the pharmacological actions of steroids [42]. Appropriate treatment is needed in
considering this risk of side effects. 

One of the strengths of this study is that it used a large cohort study to investigate the association between disease activity and anxiety
and depressive symptoms for adjusted factors affecting the anxiety and depressive symptoms. Various scales are used to evaluate
depression in RA patients. The HADS was used because it was unaffected by the physical symptoms associated with development of RA,
such as fatigue and insomnia. Furthermore, the HADS can avoid overestimation in the evaluation of depressive symptoms. Using the
HADS allows the prevalence of anxiety and depressive symptoms to be assessed more accurately than with other scales. 

Despite our �ndings, this study also has some limitations. First, rather than a formal psychiatric diagnosis, we used self-reported
symptoms to rate anxiety and depression levels. Additionally, we only considered currently taken medications and were unable to exclude
the effects of prior treatment and drug amounts. There may also be selection bias because this study was conducted at a single university
hospital and most patients had long disease duration and were in remission or had low disease activity. Considering the above, care must
be taken in generalizing our �ndings.

Conclusions
There was no association between DAS28-based-non-remission and anxiety and depressive symptoms according to multivariable logistic
regression analysis, even though there was an association according to univariate analysis. It was con�rmed that almost 80% of patients
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had achieved disease activity remission. In multivariate analysis, PtGA and non- remission on HAQ were factors associated with anxiety
and depressive symptoms. Thus, the functional disability, pain, recognition, and self-evaluation of disease were re�ected in PtGA, and
related to anxiety and depressive symptoms indirectly. In order to understand the anxiety and depressive symptoms of the patients, it is
necessary to pay attention to the subjective experience of patients regardless of the disease activity. It was suggested that anxiety and
depressive symptoms were caused by loss of activity in daily life due to prolonged limited function rather than acute symptoms of disease
activity. It is important to con�rm the effects of the disease on daily life. Improving quality of life by supporting daily activities and
possibly replacing or recovering lost activities to maintain and improve physical functions that may relieve anxiety and depressive
symptoms.
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Figure 1

Flowchart of patient selection (HADS: Hospital Anxiety and Depression Scale)


