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Abstract

Objective: Rheumatoid arthritis (RA) is associated with depression in approximately 15% of patients, 
most of whom have been studied using questionnaires. As the depression questionnaire includes 
questions about physical symptoms, caution should be exercised when interpreting the results due 
to an underlying disease. In addition, few studies have been conducted on other psychiatric disor-
ders. Here, we examined the validity of diagnosing rheumatoid arthritis complicated by psychiatric 
disorders using a questionnaire.
Methods: Forty-nine outpatients with RA who consented to participate in this study were included. 
The patient background information included age, sex, type of anti-rheumatic drug, prednisolone 
use, presence of diabetes, hypertension, dyslipidemia, and C-reactive protein. The Patient Health 
Questionnaire-9 (PHQ-9) and Center for Epidemiologic Studies Depression Scale (CES-D) question-
naires were used; scores of ≥10 on the PHQ-9 and ≥16 on the CES-D were considered the cut-off. 
The psychiatrist was blinded to the questionnaire results and arrived at a diagnosis based on the 
Diagnostic and Statistical Manual of Mental Disorders-IV (DSM) in a separate room. Additionally, the 
specificity and sensitivity of the PHQ-9 and CES-D were examined.
Results: Eleven patients had abnormal psychiatric diagnoses. The PHQ-9 had a specificity of 0.98, a 
sensitivity of 0.36, a positive predictive value of 0.80, and a negative predictive value of 0.89. The 
CES-D had a specificity of 0.87, a sensitivity of 0.91, a positive predictive value of 0.51, and a negative 
predictive value of 0.98.
Conclusion: The PHQ-9 and CES-D may help screen for psychiatric disorders associated with RA.
Keywords: Rheumatoid arthritis, psychology, patient-reported outcome measures

Introduction
Various diseases complicate RA. Depression is the most common complication, accounting for approxi-
mately 15%.1 The odds ratio is 1.42 (95% CI 1.3-1.5) compared with healthy controls.2 Twenty-two percent 
of patients with RA reported mental symptoms such as depression, anxiety, panic, etc., as “symptoms other 
than joint symptoms” in the 2020 White Paper on Rheumatology, while 23.3% of RA patients stated “mental 
health care” as one of their “requests for medical care,” indicating that patients’ needs are not small.3

A study on the factors involved in joint pain in RA revealed that joint pain is associated with various fac-
tors, with depression being the common factor, rather than morning stiffness or disease activity.4 However, 
anxiety and joint pain are not correlated and have been reported as features of psychological status in 
RA.5 It has also been stated that when depression is complicated by RA, complication and hospitalization 
rates are higher, and survival rates are lower than in normal depression.7 When depression is associated 
with rheumatoid arthritis, treatment of rheumatoid arthritis itself may improve the associated depression 
attributed to high disease activity.7,8,9

Regarding the diagnostic methods and condition assessment of depression associated with RA using 
the Diagnostic and Statistical Manual of Mental Disorders (DSM), the reporting years ranged from 1998-
2010.10-13 Furthermore, general judgment was arduous owing to the significant progress in treating RA dur-
ing this period, such as biological drug therapy. On the contrary, the Hospital Anxiety and Depression Scale 
(HAD-S), The Center for Epidemiologic Studies Depression Scale (CES-D), Beck Depression Inventory (BDI), 
and Patient Health Questionnaire-9 (PHQ-9) calculated only the percentage of depression.14 In previous 

Copyright@Author(s) - Available online at 
www.eurjrheumatol.org.

Content of this journal is licensed under a Creative 
Commons Attribution-NonCommercial 4.0 
International License.

http://orcid.org/0000-0001-5956-7974
http://orcid.org/0009-0000-4501-3030
http://orcid.org/0000-0002-0425-5145
mailto:y.miwa@mbf.ocn.ne.jp
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/


Yusuke et al. Validation of PHQ-9 and CES-D in RA� Eur J Rheumatol 2024;11(4):405-409

406

reports, the CES-D, BDI, and PHQ-9 have been 
commonly used as diagnostic indicators for 
RA and depression.15 However, the Japanese 
version of the BDI is intended for people aged 
13 to 80 years and was not used in this study 
because it included patients aged 80 years or 
older. In the presence of an underlying disease, 
diagnosing depression and other psychiatric 
disorders is challenging, and diagnosis by an 
experienced psychiatrist is required. Hence, in 
our novel study, we examined the validity of 
diagnosing RA complicated by psychiatric dis-
orders using the CES-D and PHQ-9.

Material and Methods

Participants and Sampling Method
The target patients included 66 RA patients who 
visited the Department of Internal Medicine, 
Showa University Northern Yokohama Hospital. 
Additionally, they consented to this study and 
were available for investigation. The target age 
group was 18 years and older. The American 
college of rheumatology/European league 
against rheumatism (ACR/EULAR) (2010) crite-
ria for the classification of RA were used.16

Study Period, Study Design, and Study Items
This cross-sectional study was conducted from 
August 1, 2020, to July 30, 2022, and included 
patients enrolled during the same period. 
Patients who did not consent to the study or 
could not schedule an interview with a psychi-
atrist were excluded. Study items included age, 
sex, disease duration, smoking history, body 
mass index (BMI), prednisolone use, metho-
trexate use, and other conventional antirheu-
matic drugs. Laboratory tests used erythrocyte 
sedimentation rate, C-reactive protein (CRP), 
rheumatoid factor, and serum matrix metal-
loproteinase-3 (MMP-3) levels, which are 

commonly used as indicators for the diagnosis 
of RA and the evaluation of disease activity. No 
additional laboratory tests were conducted. 
The Simplified Disease Activity Index (SDAI), a 
composite assessment index, was used to eval-
uate disease activity in RA.17 Simplified Disease 
Activity Index (SDAI) is widely used as a disease 
activity assessment index for RA, with a score of 
≤11 indicating low disease activity, a score ≥11 
or less than 26 indicating moderate disease 
activity, and a score >26 points indicating high 
disease activity. The PHQ-9 and CES-D were 
employed as questionnaire tables.18,19,20 A com-
mercially available product was purchased and 
used; for the PHQ-9, a cutoff score of ≥10 and 
CES-D ≥16 points were used. Receiver operat-
ing characteristic (ROC) curves were plotted for 
each patient. 

Psychiatric Diagnostic Methods
The psychiatrist (H.T.) was blinded to the results 
of the assessment of disease activity of RA, 
PHQ-9, and CES-D. Furthermore, they assessed 
the patient in a separate room from the exami-
nation room where RA was treated. Psychiatric 
diagnoses were made according to H.T. One 
psychiatrist (H.T.) was interviewed to prevent 
diagnostic bias among physician psychiatrists. 
The psychiatrist made the diagnosis based on 
DSM-IV as a method. Participants completed 
the PHQ-9 and CES-D, handed them over to 
Y.M., and were then interviewed by a psychia-
trist on the same day.

Statistical Analyses
The specificity, sensitivity, positive predic-
tive value, and negative predictive value of 
the PHQ-9 and CES-D were calculated using 
the diagnosis made by the psychiatrist as the 
gold standard. We used the EZR statistical soft-
ware (ver. 2.5-1, Saitama Medical Center, Jichi 
Medical University, Saitama, Japan), a graphi-
cal user interface for R (The R Foundation for 
Statistical Computing, Vienna, Austria).21

Ethical Considerations
The ethical considerations were approved by 
the Clinical Trial Review Committee of Showa 
University Northern Yokohama Hospital (No. 
20H029, approved on July 15, 2020). Written 
informed consent was obtained from all study 
participants.

Results
Seventy patients were included in the study. 
The mean age was 65.4 years, and 72.6% were 
female, which is a typical population for RA 
(Table 1). In addition, the mean SDAI was 5.1, 
indicating low disease activity, which is in line 
with the current standard population for RA in 

Japan. The study required a 30-minute inter-
view with a psychiatrist, and 88 patients were 
enrolled, excluding 16 who could not par-
ticipate in the study due to schedule or time 
constraints, 6 who disagreed with the survey, 
and 4 with other psychiatric diseases (one with 
neurosis, 1 with anxiety, and 2 with adjust-
ment disorders) (Figure 1). Of 62 patients, the 
psychiatrists diagnosed 1 patient with major 
depression, 1 with moderate depression, and 
5 with mild depression. The remaining 55 
patients were found to be without a psychiat-
ric diagnosis.

The mean patient age was 65.4 years, and 45 
(72.6%) were female. The distribution of PHQ-9 
scores indicated that 4 patients had a PHQ-9 
score of 10 or higher, 3 patients had significant 
depression, and 1 was diagnosed as healthy 
by a psychiatrist (Table 2). The sensitivity was 
not high at 0.429; however, the specificity was 
0.982, the positive predictive value (PPV) was 
0.75, and the negative predictive value (NPV) 
was 0.931, which was relatively high. The ROC 
curve depicted an area under the curve (AUC) 
of 0.887 (95% CI 0.794-0.980), which showed 
moderate diagnostic performance. 

The distribution of CES-D scores established 
that 12 patients had a CES-D score of ≥16; 7 
patients had significant depression while 5 
patients were diagnosed as healthy by a psy-
chiatrist (Table 2). The sensitivity was high at 
1.0. However, the specificity was 0.909. The PPV 
was 0.583, and the NPV was 1.0, which was rel-
atively high. The ROC curve indicated an AUC 
of 0.943 (95% CI 0.886-1.0), which was judged 
to be a helpful indicator. 

Discussion
In the present study, we examined the valid-
ity of psychiatrist diagnostic methods and 
questionnaire methods by semi-structured 
diagnostic interviews for diagnosing psychiat-
ric disorders in patients with RA. A fully struc-
tured interview is characterized by asking all 
patients the same questions in a set order, and 
the patient’s performance is judged based 
on predetermined evaluation criteria. A semi-
structured interview is characterized by asking 
all patients the same questions, and then the 
interviewer asks individual questions, and the 
patient’s performance is judged based on both 
the predetermined evaluation criteria and the 
interviewer’s judgment.22

Studies on the sensitivity and specificity of the 
PHQ-9 and CES-D in the general population 
have been reported, and the results of analyses 
using the PHQ-9 vary depending on where the 

Main Points
•	 Although psychiatric disorders are a 

frequent complication of rheumatoid 
arthritis (RA), affecting about 15%, a 
questionnaire is used for their diagnosis. 
There are no reports on the validity of 
psychiatrists’ diagnoses and psychiatric 
disorder questionnaires in rheumatoid 
arthritis.

•	 The PHQ-9 and CES-D may help screen 
for psychiatric disorders associated with 
RA.

•	 The PHQ-9 and CES-D are useful as 
screeners for diagnosing psychiatric 
disorders associated with rheumatoid 
arthritis.
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gold standard is set; however, the semi-struc-
tured diagnostic interview had a sensitivity of 
0.85, a specificity of 0.85, and a sensitivity of 0.64 
for the fully structured diagnostic interview. 

The sensitivity and specificity of the semi-struc-
tured diagnostic interview were 0.85 and 0.85, 
respectively, while the sensitivity and specific-
ity of the fully structured diagnostic interview 

were 0.64 and 0.88, respectively. Furthermore, 
the sensitivity and specificity of the Mini 
International Neuropsychiatric Interview (MINI) 
were reported to be 0.74 and 0.89, respec-
tively. In a study using the CES-D, the sensitiv-
ity was reported to be 1.0, the specificity was 
0.909, the positive predictive value was 0.583, 
and the negative predictive value was 1.0.23,24 
Compared to the present study, the PHQ-9 had 
high specificity but low sensitivity. However, 
the sensitivity and specificity of CES-D were 
at the same level. Regarding the differences 
between the results of the CES-D and PHQ-9, 
the PHQ-9 has 9 items and the CES-D has 20 
items. The CES-D focuses on identifying high-
risk groups within the community. The items 
consist of 5 items about depressed mood, 8 
about physical symptoms, 2 about interper-
sonal relationships, and 4 questions about 
positive emotions. The items about depressed 
mood and physical symptoms are not signifi-
cantly different from other depression scales, 
but the CES-D is unique in that it asks about 
the extent to which people feel positive emo-
tions and evaluations of others in interpersonal 
relationships daily. On the other hand, the 
PHQ-9 has questions that correspond one-to-
one with the DSM-IV diagnostic criteria, and 
each question contains multiple questions. 
Differences in the questionnaire characteristics 
may be reflected in the results.

Compared with a previous report in patients 
with RA, the PHQ-9's sensitivity and positive 
predictive value were low.15 In contrast, the 
present study’s specificity and negative predic-
tive value were similar. Although there were no 
significant differences in patient backgrounds, 
the cause was unclear due to regional factors.

The strengths of this study are as follows: (1) 
The interviewers who conducted psychiatric 
diagnoses were psychiatrists with extensive 
medical experience. Psychiatric diagnosis of 
patients with underlying diseases is consid-
ered challenging, especially for RA patients, 
whose main symptoms are joint pain and 
fatigue; however, there is an overlap with 

Table 1.  Baseline Characteristics of RA Patients

Factors ​

n 62

Age (year) 65.4 ± 15.3

Sex (female), n (%) 45 (72.6)

Disease duration (month) 81 ± 157

Class (1 : 2 : 3 : 4) 33 : 22 : 5 : 2

Body mass index (kg/m2) 22.8 ± 4.3

Smoking history, yes (%) 24 (39.9)

Prednisolone use, yes (%) 25 (40.3)

Prednisolone dosage (mg/day) (user only) 5.6 ± 5.4

Methotrexate use, yes (%) 38 (61.3)

Methotrexate dosage (mg/week) (user only) 8.4 ± 2.8

csDMARDs use, yes (%) 27 (40.9)

bDMARDs use, yes (%) 10 (16.1)

NSAIDs use, yes (%) 15 (22.7)

Diabetes, yes (%) 6 (9.1)

Hypertension, yes (%) 24 (36.3)

Dyslipidemia, yes (%) 14 (21.2)

Tender joint count 1.24 ± 2.49

Swollen joint count 0.48 ± 1.05

Patient VAS (mm) 21.0 ± 26.9

Dr VAS (mm) 7.2 ± 12.3

SDAI 5.1 ± 5.5

CRP (mg/dL) 0.6 ± 1.1

Serum MMP-3 (ng/mL) 132.3 ± 163.2

RF (IU/mL) 87.8 ± 222.9

bDMARDs, biological disease-modifying anti-rheumatic drugs; csDMARDs, conventional synthetic disease-modifying anti-rheumatic 
drugs; MMP-3, matrix metalloproteinase-3; NSAIDs, non-steroidal anti-inflammatory drugs; RF, rheumatoid factor; SDAI, simplified 
disease activity index; VAS, visual analog scale.

Figure 1.  Flow chart of the study.

Table 2.  Summary of the PHQ-9 and CES-D

 Score

Depression

Yes No

PHQ-9 ≥ 10 3 1

< 9 4 54

CES-D ≥ 16 7 5

>15 0 50

CES-D, The Center for Epidemiologic Studies Depression Scale; 
PHQ-9, Patient Health Questionnaire-9.
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symptoms seen in depression, and it is ardu-
ous to determine the cause. In a previous 
report, the diagnosis was made by a graduate 
student of clinical psychology, a nurse, and a 
research coordinator. However, with extensive 
clinical experience, the psychiatrist who con-
ducted this study made a precise diagnosis. 
(2) The questionnaire results were blinded to 
factors influencing the psychiatric diagnosis, 
such as RA disease activity. (3) The question-
naires used for the comparative study included 
the PHQ-9 and HADS-D from previous reports; 
however, the PHQ-9 and CES-D were used in 
the present study. Although the PHQ-9 was 
used as a standard item and the CES-D, which 
had not been examined before, was used, the 
sensitivity and specificity of the CES-D were 
clarified. However, they cannot be compared 
because of differences in research participants 
and methods.

However, the study’s limitations are as follows: 
1) It is a medium-scale study at a limited num-
ber of institutions (university hospitals and 
Yokohama City), and these results have only 
been reported for a limited number of facili-
ties in previous studies because it is difficult to 
standardize standards between facilities, such 
as standardizing diagnostic criteria among psy-
chiatrists and evaluations by rheumatologists; 
2) the disease activity of RA is low and is con-
sistent with the current status of RA treatment 
and reflects the current evaluation; 3) 21 (30%) 
of 70 eligible patients were excluded, and there 
is a possibility that psychiatric patients may be 
latent in this group, which is a problematic 
issue; 4) there is only 1 psychiatrist who made 
the psychiatric diagnoses. Interviews for psy-
chiatric diagnoses are the gold standard, and 
their evaluation needs to be consistent, which 
makes it difficult to conduct studies at multiple 
institutions. The number of people who could 
be studied was limited because of the time 
required for interviews in this type of research. 
Regarding this, it would be desirable to have 2 
interviewers conduct each interview indepen-
dently, but there is a limit when considering 
the time burden of interviewing patients.

Future studies should be conducted with-
with an increased cases. This is because the 

percentage of patients with abnormalities 
in psychiatric diagnoses was small. This may 
be due to decreased disease activity with 
advances in the treatment of RA and a lower 
incidence of depression and other disorders.8 
Additionally, it is desirable to develop a ques-
tionnaire that is more sensitive and specific 
than the current one and to develop a com-
posite evaluation index that includes disease 
activity and blood test findings of RA.

Conclusion
A study on the validity of the questionnaire 
and diagnostic methods of psychiatrists in 
diagnosing psychiatric disorders in patients 
with RA indicated that the sensitivity of the 
PHQ-9 and the sensitivity and specificity of 
the CES-D were relatively high. However, the 
specificity of the PHQ-9 was low. These results 
suggest that the PHQ-9 and CES-D may help 
screen for psychiatric disorders associated 
with RA.
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