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Introduction
Rheumatoid arthritis (RA) is an autoimmune condition caus-
ing long-term symmetrical small-joint inflammation, progress-
ing to larger joints. It also affects the eyes, skin, kidneys, lungs, 
and heart.1 Rheumatoid arthritis disease activity, therapy-
related side effects, and associated comorbidities impair the 
physical, social, and emotional dimensions of the patient’s 
health.2,3

Despite underestimating psychological health issues,4,5 
rheumatic patients have elevated rates of anxiety and depres-
sion.4-7 Research shows a prevalence of RA-associated depres-
sion ranging from 6% to 66% and anxiety ranging from 2.5% to 
70%.8-11

The new Coronavirus Disease 2019 (COVID-19) unprec-
edentedly evolved and challenged health care systems with a 

specific impact on patients with long-term conditions.12 
Rheumatoid arthritis patients were affected by the partial or 
total closure of outpatient clinics that was applied during the 
pandemic and negatively affected disease management13 and 
aggravated the RA-related psychological burden, paralleled 
with the pandemic-associated psychological impact due to 
social distancing and the fear of contracting the disease.14 In 
addition, the governmental authorities and the Centers for 
Disease Control and Prevention (CDC) have also highlighted 
that COVID-19 implies a threat to patients with long-term 
and autoimmune disorders.15

Currently, there is a shortage of research examining the 
prevalence and impact of anxiety and depression related to 
COVID-19 among individuals in Egypt who have been diag-
nosed with RA. Hence, the primary objective of this study was 
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BACkgROunD: Rheumatoid arthritis (RA) disease activity, associated comorbidities, and therapy-related side effects impair the physical, 
social, and emotional dimensions of the patient’s health. Presently, the ongoing COVID-19 pandemic has been associated with a broad 
range of psychosocial disorders in various populations. Patients with RA are especially vulnerable to such effects.
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to detect the prevalence of recent COVID-19 infections among 
patients with RA and evaluate the levels of anxiety and depres-
sion among individuals diagnosed with RA during the 
COVID-19 epidemic and to examine the potential association 
between these psychological states and the severity of the 
disease.

Patients and Methods
Study design

This study is a cross-sectional study conducted in the rheuma-
tology outpatient clinics and rheumatology inpatient wards of 
El-Demerdash Hospital and Kobry Al-Kobba Hospital in 
Egypt from March 2021 to March 2022.

The prevalence of depression and anxiety among Egyptian 
patients with RA presenting to a university hospital was 
15.29%.16 Hence, to maintain the actual prevalence within a 
range of ±6.45% from the observed value, a sample size of at 
least 120 would be required, considering a 6.45% margin of 
error and a 95% confidence level while assuming a population 
proportion of 15.29%. The authors followed the Strengthening 
the Reporting of Observational Studies in Epidemiology 
(STROBE) Guideline.

Study participants

Inclusion criteria: The study randomly selected 120 adult 
Egyptian participants with RA diagnosis according to the 
2010 guidelines set forth by the American College of 
Rheumatology/European League Against Rheumatism 
(ACR/EULAR).17 The patients may have a history of recovery 
from COVID-19, with a time frame not exceeding 3 months 
from the initial contraction of the infection.

The exclusion criteria: patients with other connective tissue 
diseases, severe psychological disorders, comorbid substance 
use disorder, intensive care unit (ICU) admission or ventilation 
due to COVID-19 infection, exceeding 3 months from starting 
condition of COVID-19, thyroid disorders or long-term disa-
bling diseases. All participants provided written informed per-
mission before the study began.

Procedures

Data collection. All patients received a comprehensive assess-
ment of their medical history, including factors such as the age 
at which the RA first emerged, the disease duration, and any 
previous medical treatment received.

The patients were surveyed to identify the occurrence of 
recent COVID-19 infection in the patients, adhering to the 
COVID-19 case standards specified in Egypt’s Ministry of 
Health COVID-19 management protocol.18 The participants 
were divided into 2 clear groups. The first group (namely group 
I) consisted of individuals with both RA disease and a recent 
recuperation from COVID-19 infection, occurring within 3 

months from the point of contracting the virus. The second 
group (namely, group II) comprised RA patients who had not 
previously contracted COVID-19.

Psychiatric assessment. Depression severity was assessed using 
the validated Arabic version of Hamilton Depression Rating 
Scale (Ham-D). This scale consists of 17 elements, with 8 
being assessed on a 5-point scale and 9 on a 3-point scale. Rat-
ings between 0 and 7 correspond to a normal state, 8 to 13 
signify mild depression, 14 to 18 indicate moderate depression, 
19 to 22 suggest severe depression, and scores exceeding 23 
represent severe depression.19,20

The severity of anxiety among the participants was evalu-
ated using the validated Arabic version of Hamilton Anxiety 
Rating Scale (Ham-A). This scale comprises 14 items that 
assess both physical and psychological anxiety symptoms. Each 
item is ranked on a 5-point scale. The overall score can vary 
between 0 and 56, with a score of 17 or below suggesting mild 
anxiety, a score between 18 and 24 indicating mild to moderate 
anxiety, and a score of 25 to 30 pointing toward moderate to 
severe anxiety.21,22

Assessment of RA disease activity. The RA activity was assessed 
using the DAS-28-ESR score, which determines the RA dis-
ease activity in the 28 joints based on the erythrocyte segmen-
tation rate. Data were computed using the website calculator 
(http://www.das-score.nl/das28). Categorization of patients 
was determined by their DAS-28-ESR score: patients were 
considered in remission if their score was ⩽2.6, classified as 
having low disease activity if the score was >2.6 to <3.2, cat-
egorized as having moderate activity if the score was >3.2 to 
⩽5.1, and classified as having high activity if the score exceeded 
5.1.23

Statistical analysis

Data analysis was performed using SPSS version 28 (IBM, 
Armonk, New York, United States). Normality was evaluated 
for quantitative data using Kolmogorov-Smirnov test and 
direct data visualization methods. After conducting tests for 
normality, numerical data were summarized using means with 
standard deviations or medians with ranges. Numbers and per-
centages were used for categorical data. Quantitative data were 
compared to COVID-19 status using an independent t-test 
(for variables with normal distribution) or Mann-Whitney U 
test (for variables without normal distribution). The chi-square 
test was employed for categorical data comparisons. Pearson’s 
or Spearman’s correlation coefficients were used for conducting 
correlation analyses. In addition, a multivariate linear regres-
sion analysis was applied to predict depression and anxiety 
scores, and the corresponding regression coefficients were cal-
culated at a 95% confidence level. All statistical tests were con-
ducted as 2-sided tests, with statistical significance attributed 
to P values below .05.

http://www.das-score.nl/das28
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Study outcome(s)

The primary outcome was the prevalence of recent COVID-
19 infections among patients with RA and to assess the levels 
of anxiety and depression in this patient diagnosed with RA, 
while the secondary outcome was the features of patients with 
RA based on their COVID-19 status. The investigation of the 
relationship between depression and anxiety with both 
COVID-19 and disease activity and the identification of fac-
tors that could predict the presence of depression and anxiety 
in the patients under study.

Results
The demographic and clinical characteristics of the 
patients under study

The demographic information of the patients is presented in 
(Table 1). During the study period, 120 patients were eligible 
for the study. The patients’ mean age was 50 ± 6 years. Females 

predominated in this study were 89.2%. Most of the patients 
(76.7%) were married. More than half of the sample received 
a university education and were employed by 54.2% and 
57.5%, respectively. The children ranged from 0 to 4, with a 
median of 2. The median disease duration was 6 years, from 1 
to 19 years. The mean DAS score was 3.93 ± 0.92. The mean 
depression and anxiety scores were 13 ± 5 and 22 ± 6, respec-
tively (Table 1).

Patients’ characteristics according to the presence of 
COVID-19

Forty-nine patients (40.8%) had recently recovered from 
COVID-19 infection and constituted the COVID-19 group 
(Group I). The non-COVID-19 group included 71 patients 
(59.2%) (Group II). The COVID-19 group had a significantly 
higher percentage of unmarried patients (P = .003), patients 
with below university education (P = .015), and unemployed 
patients (P = .002). In addition, the COVID-19 group demon-
strated significantly higher disease duration (P = .047), DAS 
score (P < .001), and depression and anxiety scores (P < .001 
for each) (Table 2, Figure 1). In contrast, the number of chil-
dren was significantly lower in the COVID-19 group (P = .03). 
No significant difference was observed regarding age (P = .479) 
or sex (P = .679) (Table 2).

Correlation between depression and anxiety scores 
with other parameters

Depression score was positively correlated with age (r = .368, 
P < .001) and DAS score (r = .656, P < .001). Also, anxiety 
score was positively correlated with age (r = .393, P < .001) and 
DAS score (r = .633, P < .001) (Table 3, Figure 2).

Predictors of depression score

Multivariate linear regression analysis demonstrated that 
COVID-19 (B = 5.41, 95% CI: [4.13, 6.7], P < .001) and dis-
ease duration (B = 0.85, 95% CI: [0.66, 1.04], P < .001) were 
significant predictors of depression score (P < .001) (Table 4).

Predictors of anxiety score

Multivariate linear regression analysis demonstrated that 
COVID-19 (B = 4.68, 95% CI: [2.93, 6.42], P < .001) and dis-
ease duration (B = 0.59, 95% CI: [0.33, 0.84], P < .001) were 
significant predictors of anxiety score (Table 5).

Discussion
The ongoing COVID-19 pandemic is associated with various 
psychosocial disorders in multiple populations.24-26 Patients 
with RA are vulnerable to psychological changes such as 
depression and anxiety that could result in pain persistence 
despite disease control with drugs.

Table 1. General characteristics of the studied patients.

PATIENTS’ ChARACTERISTICS  

Age (years) 50 ± 6

Sex

 Males 13 (10.8%)

 Females 107 (89.2%)

Marital status  

 Unmarried 15 (12.5%)

 Married 92 (76.7%)

 Divorced 13 (10.8%)

Education level  

 Below university 55 (45.8%)

 University or above 65 (54.2%)

Employment  

 Unemployed 51 (42.5%)

 Employed 69 (57.5%)

Number of children 2 ± 1

COVID infection 49 (40.8%)

Disease duration (years) 6 (1 - 19)

DAS score 3.93 ± 0.92

Depression score 13 ± 5

Anxiety score 22 ± 6

Abbreviation: DAS, Disease Activity Score.
Data were presented as mean ± standard deviation; Median (min-max) or 
number (percentage).
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This study included 120 RA patients recruited from Kobry 
Al-Kobba Hospital and El-Demerdash Hospital rheumatol-
ogy outpatients and inpatient wards. These hospitals lie in the 
center of Cairo, the Egyptian capital, with a catchment area 

encompassing almost one-third of Greater Cairo and covering 
urban and rural areas. The prevalence of the patients who had 
a recent history of COVID-19 in this study was 40.8%. The 
significantly high incidence seen in this study can be attributed 
to the occurrence of at least 4 waves of COVID-19 over the 
study period.27 Moreover, RA patients are more vulnerable to 

Table 2. Patients’ characteristics according to COVID 19 infection.

COVID 19 INFECTION P VALUE

 YES (N = 49) NO (N = 71)

Age (years) 50 ± 6 49 .479

Sex

 Males 6 (12.2%) 7 (9.9%) .679

 Females 43 (87.8%) 64 (90.1%)  

Marital status

 Unmarried 18 (36.7%) 10 (14.1%) .003*

 Married 31 (63.3%) 61 (85.9%)  

Education level

 Below university 29 (59.2%) 26 (36.6%) .015*

 University or above 20 (40.8%) 45 (63.4%)  

Employment

 Unemployed 29 (59.2%) 22 (31.0%) .002*

 Employed 20 (40.8%) 49 (69.9%)  

Number of children 1 (0 – 4) 2 (0 – 4) .003*

Disease duration 7 (1 - 19) 5 (1 - 15) .047*

DAS score 4.47 ± 0.76 3.55 ± 0.83 <.001*

Depression score 18 ± 5 10 ± 4 <.001*

Anxiety score 27 ± 4 19 ± 5 <.001*

Abbreviation: DAS, Disease Activity Score.
Mean; ± standard deviation; Median (min-max) or number (percentage).
Data were presented as * P value < .05.

Figure 1. Depression and anxiety scores according to COVID 19 

infection.

Table 3. Correlation between depression and anxiety scores with 
other parameters.

DEPRESSION ANxIETY

 r P r P

Age (years) .368 <.001* .393 <.001*

Number of children .02 .824 .015 .874

Disease duration .668 <.001* .612 <.001*

DAS score .656 <.001* .633 <.001*

Abbreviation: DAS, Disease Activity Score.
r: Correlation coefficient * Significant.
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severe acute respiratory syndrome coronavirus disease 2 
(SARS-CoV-2) infection. England et  al28 reported that 
COVID-19 risk is 25% higher in RA patients than in non-RA 
patients. This increased risk could be explained by the 
RA-associated immune dysregulation, the RA therapy, includ-
ing disease-modifying antirheumatic drugs (DMARDs) and 
corticosteroids, and the frequently developed comorbidities 
associated with RA.29,30 The COVID-19 pandemic has not 
only brought about physical health risks due to the increased 
prevalence of long-term illnesses but has also had a detrimental 
impact on individuals’ mental well-being.31

Concerning the sociodemographic and clinical features of 
the patients, the COVID-19 group exhibited a statistically sig-
nificant increase in the proportion of unmarried individuals, 
patients with educational attainment below the university level, 
and unemployed patients. In addition, the COVID-19 group 
had fewer children but higher disease activity, as represented by 

the Das-28-ESR score and disease duration. These findings 
partially align with Batty et al,32 who reported higher risks of 
COVID-19 in patients with disadvantaged education levels 
and occupations. Differences in compliance and adherence to 
the protective measures might explain the significant associa-
tion between the COVID-19 occurrence and described 
patients’ sociodemographic parameters.

The studied groups differed significantly in the Das-28-
ESR score, which aligns with the few available data in the lit-
erature. Evidence suggests that respiratory viral infection can 
result in a disease flare.33 In addition, COVID-19 may worsen 
RA conditions.34,35 Direct SARS-CoV-2 infection affects the 
synovium, cortical bone, and skeletal muscle. Moreover, SARS-
CoV-2-associated cytokines activation predisposes to inflam-
matory chondrolysis,36 and these cytokines are involved in RA 
pathogenesis. Furthermore, social isolation with the stress of 
fearing the poor outcome in RA patients with SARS-CoV-2 

Figure 2. Correlation between depression and anxiety scores with DAS score. DAS indicates Disease Activity Score.

Table 4. Multivariate linear regression analysis for the prediction of 
depression score.

B 95% CI P VALUE

Age (years) –0.04 –0.17, 0.08 .480

Sex –0.09 –1.70, 1.51 .909

Current marriage –1.29 –2.72, 0.14 .076

University education –0.20 –1.23, 0.84 .706

Employment –0.08 –1.27, 1.10 .89

Number of children 0.36 –0.29, 1.00 .273

COVID infection 5.41 4.13, 6.70 <.001*

Disease duration 0.85 0.66, 1.04 <.001*

DAS score 0.63 –0.10, 1.36 .089

Abbreviation: DAS, Disease Activity Score; B, regression coefficient; 95% CI, 
95% confidence interval.
*Significant.

Table 5. Multivariate linear regression analysis for prediction of 
anxiety score.

B 95% CI P VALUE

Age (years) 0.09 –0.08, 0.26 .281

Sex –0.83 –2.99, 1.34 .451

Current marriage –0.99 –2.92, 0.94 .313

University education –0.71 –2.11, 0.69 .316

employment –0.5 –2.1, 1.11 .539

Number of children –0.04 –0.91, 0.83 .924

COVID 19 infection 4.68 2.93, 6.42 <.001*

Disease duration (years) 0.59 0.33, 0.84 <.001*

DAS score 1.11 0.12, 2.09 .028

Abbreviation: DAS, Disease Activity Score; B: regression coefficient; 95% CI, 
95% confidence interval.
*Significant.
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infection could elucidate the causes of such differences.34 It is 
worth noting that both groups had mean DAS-28-ESR values 
indicating moderate disease activity. This is not surprising 
since RA patients have been impacted during the pandemic by 
drug shortages, limited health care access, telemedicine, and 
social isolation. These factors could lead to accentuation of the 
disease activity.34

This study demonstrated high mean depression and anxiety 
scores in the patients. Several studies from Egypt, India, Iran, 
and China showed high depression and anxiety levels in RA 
patients.11,37-39 In a review study, Gettings40 analyzed the 
RA-associated psychological impact and assumed that disease-
related disabilities, pain during disease activity, and other social 
difficulties plausibly explain the high anxiety and depression 
levels in RA patients.

The COVID-19 group revealed significantly higher depres-
sion and anxiety scores in this study. This finding is primarily 
due to the summated psychological burden of COVID-19 and 
the RA itself. The well-documented COVID-19-associated 
psychological disorders are further augmented in RA patients 
due to their accentuated fear caused by being more predisposed 
to infection-related poor outcomes and mortality.

These findings align with Mancuso et al,41 who revealed 
higher anxiety and stress in rheumatic disease with COVID-
19. In addition, social distancing and patient isolation lead to 
the loneliness that might exacerbate depression and 
anxiety.34

This study revealed that depression and anxiety scores were 
positively correlated with age and Das-28-ESR score. In con-
trast, according to previous studies, depression and anxiety are 
associated with young age in RA patients.42,43 This discrepancy 
could be due to the differences in study cohorts and timing. 
Our study included patients who had a recent history of 
COVID-19 infection and was performed during the pandemic. 
As a result, old patients encountered higher fear and stress, 
being more susceptible to infection and infection-related poor 
outcomes. Several studies support the positive correlation 
between depression and anxiety scores with disease activity.42-44 
Higher disease activity leads to higher disability and pain 
severity. Rheumatoid arthritis disease duration was a predictor 
of depression and anxiety in this study, which may be related to 
higher RA-related comorbidities and disabilities. This aligns 
with the findings of Tee et al’s31 research in 2020, which indi-
cated that factors contributing to negative mental health effects 
amidst the COVID-19 pandemic encompassed the coexist-
ence of conditions like hypertension and asthma, along with 
the manifestation of distinct symptoms such as myalgia, cough, 
breathing difficulty, dizziness, and a sore throat.

This study adds to the evidence of the adverse clinical and 
psychological impact of COVID-19 on RA patients. Patients 
with RA should receive particular concern during global health 
crises such as the COVID-19 pandemic. Routine screening for 
the psychological well-being of RA patients, including 

depression and anxiety, is recommended, and preventing infec-
tion in such patients should be a high priority.

Online platforms and applications are harnessed by digital 
cognitive therapy to deliver therapeutic aid and interventions at 
a reasonable cost. This approach presents practicality, ease of 
use, and confidentiality, rendering it a viable choice for individ-
uals coping with long-term illnesses amidst the pandemic.45,46

The stress and uncertainty of the pandemic can disturb 
sleep schedules, causing challenges in initiating or maintaining 
sleep. There is encouraging evidence that digital cognitive 
therapy, particularly Digital Cognitive Behavioral Therapy for 
Insomnia (dCBT-I), has exhibited positive outcomes in 
addressing insomnia.47

Effectively managing anxiety and panic during the pan-
demic necessitates a comprehensive strategy. This entails using 
digital therapeutic alternatives, engaging in self-care practices 
such as mindfulness and relaxation routines, adhering to a con-
sistent schedule, finding social support in virtual communities, 
and staying updated through trustworthy sources. Through the 
integration of a holistic method and the utilization of digital 
cognitive therapy, individuals grappling with long-term ill-
nesses can adeptly handle their mental health, diminish anxiety 
and panic, and improve their overall well-being throughout 
these demanding periods, incorporating cognitive behavioral 
therapy (CBT) and mindfulness-based cognitive therapy 
(MBCT).46

Strengths and Limitations
One notable quality of this study is its unique contribution to 
the existing literature, as it represents one of the limited num-
bers of studies that have examined the impact of COVID-19 
on the psychological well-being of patients diagnosed RA.14,48 
We acknowledge that our research is constrained by the absence 
of an evaluation of other variables and the absence of catego-
rizing the COVID-19 group according to severity. Furthermore, 
the examination of various therapy modalities was not 
addressed. Nevertheless, these drawbacks should not under-
mine the value of this study. Doing more research to address 
the existing restrictions in the present work context is 
recommended.

Conclusions
The occurrence of COVID-19 infection is heightened among 
individuals with a diagnosis of RA. Depression and anxiety are 
frequently observed in individuals with RA, and these condi-
tions are even more prevalent in those with both RA and recent 
COVID-19 infection. Furthermore, individuals with a history 
of COVID-19 in addition to RA tend to demonstrate increased 
disease activity. The occurrence of COVID-19 and disease 
duration have been identified as significant predictors of 
depression and anxiety in patients diagnosed with RA. These 
findings emphasize the importance of closely monitoring and 
addressing mental health concerns in RA patients, particularly 
those affected by COVID-19.



Abd El-Khalik and Eltohamy 7

Declaration

Ethics approval and consent to participate
This study was performed in line with the principles of the 
Declaration of Helsinki, and all methods were carried out fol-
lowing relevant guidelines and regulations. The study protocol 
was approved by the local ethical committee of the Armed 
Forces College of Medicine (AFCM). (V-G-IRB-01-010. 25/ 
2021). Written consent to participate was obtained from all 
subjects before their inclusion in the study with the assurance 
of participants’ privacy and confidentiality by anonymizing 
their responses.

Consent for publication
Not Applicable

Acknowledgements
Not Applicable.

Author contributions
Dina M Abd EL-Khalik: Conceptualization; Data curation; 
Formal analysis; Investigation; Methodology; Writing—origi-
nal draft
Mohamed Eltohamy: Investigation; Methodology; 
Supervision; Validation; Visualization; Writing—review & 
editing

Availability of data and materials
The datasets for this study are available upon reasonable request 
from the corresponding author.

ORCID iD
Dina M Abd EL-Khalik  https://orcid.org/0000-0003- 
1002-050X

REfEREnCES
 1. Lee JE, Kim IJ, Cho MS, et al. A case of rheumatoid vasculitis involving hepatic 

artery in early rheumatoid arthritis. J Korean Med Sci. 2017;32:1207-1210.
 2. Russell AS, Gulliver WP, Irvine EJ, et al. Quality of life in patients with 

immune-mediated inflammatory diseases. J Rheumatol Suppl. 2011;88:7-19.
 3. Beaudart C, Biver E, Bruyère O, et al. Quality of life assessment in musculo-

skeletal health. Aging Clin Exp Res. 2018;30:413-418.
 4. Zartaloudi A, Koutelekos I, Polikandrioti M, et al. Anxiety and depression in 

primary care patients suffering of rheumatoid diseases. Psychiatriki. 
2020;31:140-150.

 5. Hill CL, Gill T, Taylor AW, et al. Psychological factors and quality of life in 
arthritis: a population-based study. Clin Rheumatol. 2007;26:1049-1054.

 6. Anyfanti P, Gavriilaki E, Pyrpasopoulou A, et al. Depression, anxiety, and qual-
ity of life in a large cohort of patients with rheumatic diseases: common, yet 
undertreated. Clin Rheumatol. 2016;35:733-739.

 7. Kool MB, Geenen R. Loneliness in patients with rheumatic diseases: the signifi-
cance of invalidation and lack of social support. J Psychol. 2012;146:229-241.

 8. Ng K-J, Huang K-Y, Tung C-H, et al. Risk factors, including different biologics, 
associated with depression and anxiety in patients with rheumatoid arthritis: a 
cross-sectional observational study. Clin Rheumatol. 2020;39:737-746.

 9. Katchamart W, Narongroeknawin P, Chanapai W, et al. Prevalence of and factors 
associated with depression and anxiety in patients with rheumatoid arthritis: a 
multicenter prospective cross-sectional study. Int J Rheum Dis. 2020;23:302-308.

 10. Ho RCM, Fu EHY, Chua ANC, et al. Clinical and psychosocial factors associ-
ated with depression and anxiety in Singaporean patients with rheumatoid 
arthritis. Int J Rheum Dis. 2011;14:37-47.

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

 12. Fekadu G, Bekele F, Tolossa T, et al. Impact of COVID-19 pandemic on chronic 
diseases care follow-up and current perspectives in low resource settings: a nar-
rative review. Int J Physiol Pathophysiol Pharmacol. 2021;13:86-93.

 13. Singh BSM, Chuah SL, Cheong YK, et al. Impact of lockdown on rheumatology 
outpatient care in the age of COVID-19. Ann Rheum Dis. 2020;82:e39. 
doi:10.1136/annrheumdis-2020-218484

 14. Johnstone G, Treharne GJ, Fletcher BD, et al. Mental health and quality of life 
for people with rheumatoid arthritis or ankylosing spondylitis in Aotearoa New 
Zealand following the COVID-19 national lockdown. Rheumatol Int. 
2021;41:1763-1772.

 15. Liu Y, Sawalha AH, Lu Q. COVID-19 and autoimmune diseases. Curr Opin 
Rheumatol. 2021;33:155-162.

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

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

 18. Masoud H, Elassal G, Hassany M, et al. Management Protocol for COVID-19 
Patients. Ministry of Health and Population (MOHP), Egypt Protocol for 
COVID-19; November 2020.

 19. Hamilton M. A rating scale for depression. J Neurol Neurosurg Psychiatr. 
1960;23:56-62.

 20. Alhadi AN, Alarabi MA, Alshomrani AT, et al. Arabic translation, validation 
and cultural adaptation of the 7-item Hamilton Depression Rating Scale in two 
community samples. Sultan Qaboos Univ Med J. 2018;18:e167-e172.

 21. Hamilton M. The assessment of anxiety states by rating. Br J Med Psychol. 
1959;32:50-55.

 22. Hallit S, Haddad C, Hallit R, et al. Validation of the Hamilton Anxiety Rating 
Scale and State Trait Anxiety Inventory A and B in Arabic among the Lebanese 
population. Clin Epidemiol Glob Heal. 2020;8:1104-1109.

 23. Prevoo ML, van ’t, Hof MA, Kuper HH, et al. Modified disease activity scores 
that include twenty-eight-joint counts. Development and validation in a pro-
spective longitudinal study of patients with rheumatoid arthritis. Arthritis 
Rheum. 1995;38:44-48.

 24. Abdelghani M, Hassan MS, Elgohary HM, et al. Exploring the factors associ-
ated with coronaphobia among physicians during the COVID-19 outbreak in 
Egypt. Egypt J Neurol Psychiatr Neurosurg. 2021;57:105.

 25. Aljemaiah AI, Osman M, Alharbi S, et al. Fear at the time of the COVID-19 
pandemic: validation of the Arabic version of the Four-Dimensional Symptom 
Questionnaire among Saudi-based respondents. BJPsych Open. 2021;7:e33.

 26. Abdelghani M, Hassan MS, Alsadik ME, et al. Post-traumatic stress symptoms 
among an Egyptian sample of post-remission COVID-19 survivors: prevalence and 
sociodemographic and clinical correlates. Middle East Curr Psychiatry. 2021;28:20.

 27. Egypt: WHO coronavirus disease (COVID—19) dashboard with vaccination 
data— WHO coronavirus (COVID-19) dashboard with vaccination data. 
Accessed June 5, 2022. https://covid19.who.int/region/emro/country/eg

 28. England BR, Roul P, Yang Y, et al. Risk of COVID-19 in rheumatoid arthritis: 
a national veterans affairs matched cohort study in at-risk individuals. Arthrit 
Rheumatol. 2021;73:2179-2188.

 29. Jani M, Barton A, Hyrich K. Prediction of infection risk in rheumatoid arthritis 
patients treated with biologics: are we any closer to risk stratification? Curr Opin 
Rheumatol. 2019;31:285-292.

 30. Listing J, Gerhold K, Zink A. The risk of infections associated with rheumatoid 
arthritis, with its comorbidity and treatment. Rheumatology (Oxford). 
2013;52:53-61.

 31. Tee CA, Salido EO, Reyes PWC, et al. Psychological state and associated factors 
during the 2019 coronavirus disease (COVID-19) pandemic among Filipinos 
with rheumatoid arthritis or systemic lupus erythematosus. Open Access Rheuma-
tol. 2020;12:215-222.

 32. Batty GD, Deary IJ, Luciano M, et al. Psychosocial factors and hospitalizations 
for COVID-19: prospective cohort study based on a community sample. Brain 
Behav Immun. 2020;89:569-578.

 33. Favalli EG, Ingegnoli F, De Lucia O, et al. COVID-19 infection and rheuma-
toid arthritis: faraway, so close! Autoimmun Rev. 2020;19:102523.

 34. D’Silva KM, Wallace ZS. COVID-19 and rheumatoid arthritis. Curr Opin 
Rheumatol. 2021;33:255-261.

 35. Bautista-Molano W, Maldonado-Cañón K, Coral-Alvarado P, et al. Factors 
influencing disease activity in rheumatoid arthritis patients monitoring on a vir-
tual setting during the COVID pandemic: a cohort study inan outpatient center. 
J Clin Rheumatol. 2021;27:S82.

 36. Disser NP, De Micheli AJ, Schonk MM, et al. Musculoskeletal consequences of 
COVID-19. J Bone Joint Surg Am. 2020;102:1197-1204.

 37. Singh G, Mahajan N, Abrol S, et al. Anxiety and depression are common in 
rheumatoid arthritis and correlate with poor quality of life in Indian patients. 
Reumatologia. 2021;59:386-393.

https://orcid.org/0000-0003-1002-050X
https://orcid.org/0000-0003-1002-050X
https://covid19.who.int/region/emro/country/eg


8 Clinical Medicine Insights: Arthritis and Musculoskeletal Disorders 

 38. Jamshidi A-R, Banihashemi AT, Paragomi P, et al. Anxiety and depression in 
rheumatoid arthritis: an epidemiologic survey and investigation of clinical cor-
relates in Iranian population. Rheumatol Int. 2016;36:1119-1125.

 39. Pu D, Luo J, Wang Y, et al. Prevalence of depression and anxiety in rheumatoid 
arthritis patients and their associations with serum vitamin D level. Clin Rheu-
matol. 2018;37:179-184.

 40. Gettings L. Psychological well-being in rheumatoid arthritis: a review of the lit-
erature. Musculoskeletal Care. 2010;8:99-106.

 41. Mancuso CA, Duculan R, Jannat-Khah D, et al. Rheumatic disease-related 
symptoms during the height of the COVID-19 pandemic. HSS J. 
2020;16:36-44.

 42. Matcham F, Ali S, Irving K, et al. Are depression and anxiety associated with 
disease activity in rheumatoid arthritis? A prospective study. BMC Musculoskel-
etal Disorders. 2016;17:155.

 43. Rathbun AM, Reed GW, Harrold LR. The temporal relationship between 
depression and rheumatoid arthritis disease activity, treatment persistence and 
response: a systematic review. Rheumatology. 2013;52:1785-1794.

 44. Matcham F, Norton S, Scott DL, et al. Symptoms of depression and anxiety pre-
dict treatment response and long-term physical health outcomes in rheumatoid 
arthritis: secondary analysis of a randomized controlled trial. Rheumatology. 
2016;55:268-278.

 45. Zhang MWB, Ho RCM. Moodle: the cost effective solution for internet cogni-
tive behavioral therapy (I-CBT) interventions. Technol Health Care. 
2017;25:163-165.

 46. Ho CS, Chee CY, Ho RC. Mental health strategies to combat the psychological 
impact of coronavirus disease 2019 (COVID-19) beyond Paranoia and panic. 
Ann Acad Med Singap. 2020;49:155-160.

 47. Soh HL, Ho RC, Ho CS, et al. Efficacy of digital cognitive behavioural therapy 
for insomnia: a meta-analysis of randomized controlled trials. Sleep Med. 
2020;75:315-325.

 48. Hassan MS, Mostafa DI, Abdelhady EI, et al. Psychosocial and clinical impact 
of COVID-19 pandemic and its relationship to the quality of life in patients with 
rheumatoid arthritis: a cross-sectional study, Egypt. Middle East Curr Psychiatry. 
2022;29:16.


