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Abstract

Background Rheumatic disease (RD) patients are liable for severe coronavirus disease 2019 (COVID-19). It is notice-
able that RD patients’ practices have changed during the late COVID-19 pandemic. This study aimed to assess
the knowledge, attitudes, practices, and compliance of RD patients during the late pandemic.

Results This study included 188 patients with various RDs. The majority were female (61.7%) and were rheumatoid
arthritis (RA) and systemic lupus erythematosus (SLE) patients (40.4% and 30.9%, respectively). We found knowledge
deficiencies regarding some symptoms, contact isolation, and transmission. Negative attitudes toward COVID-19 final
control were detected in a large proportion (50%). Furthermore, the majority did not think they were at risk of COVID-
19 due to either RD (61.7%) or their drugs (66%). Their practices were also negative; the majority stopped wearing
masks (56.4%) and went to crowded places recently (83%). Moreover, most did not stop or reduce their drugs for fear
of COVID-19 but for availability issues (5.3% and 9.6% vs. 37.2%). Male gender and higher education and socioeco-
nomic levels were significantly associated with better knowledge. In addition, RDs such as reactive arthritis, steroid
use, lower steroid doses, COVID-19 vaccination, high education and socioeconomic levels, and Internet use as main
knowledge sources had a significant association with better attitudes. Conventional disease-modifying anti-rheumatic
drugs (DMARD:s) use, biologics non-use, high education, severe functional impact, and compliance before the pan-
demic were significantly associated with higher practice scores. Knowledge was positively correlated with attitudes
and practice (P=0.0001 and 0.003, respectively). Moreover, attitudes were negatively correlated with age (P=0.016).
In multiple linear regression analysis, education, socioeconomic status, and practice were significant positive predic-
tors of knowledge (P=0.002, 0.001, and 0.046, respectively). Good knowledge, COVID-19 vaccination, younger age,
and lower steroid doses were significant predictors of better attitudes (P=0.02,0.001, 0.02, and 0.002, respectively).
Furthermore, non-use of biologics and functional disability were significant predictors of good practice (P=0.002

and 0.015, respectively).

Conclusion Improving knowledge and educating RD patients about the importance of protective measures
is essentially needed to decrease the pandemic fatigue consequences and prevent serious COVID-19 complications
in those patients.
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Background

Studying coronavirus disease 2019 (COVID-19) in rheu-
matic disease (RD) patients is of concern as immune-
mediated inflammatory disease patients, especially those
with inflammatory joint disease (especially rheumatoid
arthritis, psoriatic arthritis, and ankylosing spondylitis),
inflammatory bowel disease (especially Crohn’s disease,
ulcerative colitis, and unclassified inflammatory bowel
disease), and inflammatory skin disease (especially pso-
riasis and hidradenitis suppurativa), had a greater risk
of COVID-19-related death compared with the general
population (HR 127, 95% CI 123-131) [1].

Autoimmune disorders can weaken patients’ immu-
nity [2]. In addition, certain conventional synthetic
disease-modifying anti-rheumatic drugs (csDMARDs),
biologics, Janus kinase (JAK) inhibitors, and glucocor-
ticoids can increase the infections risk [3]. However,
some biologics are being used as COVID-19 treat-
ments, including anti-interleukin-6 inhibitors that have
been used in COVID-19 cytokine storm syndrome [4].

There was evidence of tremendous anxiety, depres-
sion, and panic during COVID-19’s beginning com-
pared to other epidemics, such as severe acute
respiratory syndrome (SARS) [5]. RD patients also
developed increased fears and worries during the early
pandemic because of their diseases and medications.
Such worry affected their practices as well as medica-
tion compliance [6, 7].

There is evidence of a greater risk of COVID-19 and
bad outcomes in RD patients, such as hospitalization
rate, intensive care unit admission rate, mechanical
ventilation rate, and case fatality [8]. Furthermore, RD
patients have a higher prevalence and severity of post-
COVID-19 syndrome symptoms than control subjects
[9]. Although there are previous studies that studied
the knowledge, attitudes, and practice of RD patients
in the early pandemic [6, 10, 11], a change in attitudes
and practices was noticed during the late pandemic.
Assessment of RD patients’ knowledge, attitudes, prac-
tices, and compliance is essential throughout the pan-
demic to examine their adherence to medications and
protective measures against COVID-19 and improve
it. Hence, this study aimed to assess the knowledge,
attitudes, practices, and compliance of RD patients
during the late pandemic and the association of the
demographic and disease data with total knowledge,
attitudes, and practice scores.

Methods

Patients and study design

This study was carried out as a cross-sectional analytical
study between February 2022 and July 2022.
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Study population

We recruited 188 adult literate patients with various RDs,
aged 18-70 years, from the Physical Medicine, Rheuma-
tology, and Rehabilitation Clinic. The participants ful-
filled the criteria of their RD as rheumatoid arthritis (RA)
[12], systemic lupus erythematosus (SLE) [13], psoriatic
arthritis [14], Behget’s disease [15], ankylosing spondyli-
tis (AS) [16], reactive arthritis [17], and systemic sclerosis
[18]. Those with mental or severe psychiatric problems
were excluded. The sample size was calculated with a
margin of error of 5% and a 95% confidence level.

Data collection tool

We used the survey questionnaire designed by Vaidya
et al. that was originally produced by Zhong et al. to
assess the knowledge, attitudes, and practices of the
Chinese population during the early pandemic [19]
and modified by Vaidya et al. to be used in RD patients
(internal consistency between each questionnaire item
was satisfactory, with Cronbach’s a=0.769) [10]. We
obtained the corresponding author’s permission and
translated it into Arabic by two independent English
language professionals. The Arabic versions were back-
translated to English by two independent English speak-
ers blind to the original English version. After sorting the
discrepancies between the original and back-translated
questionnaires, a prefinal Arabic questionnaire was
developed. It was tested in five RD patients and final-
ized based on their comments. The final Arabic version
was produced and tested in a pilot study of 15 patients to
ensure it was completely comprehensible.

The survey questionnaire includes thirteen questions
concerning COVID-19 knowledge, six assessing attitudes
toward COVID-19, and six about practices. The questions
have categorized responses as true, false, or not sure.

The Ethical Committee Board of the Faculty of Medi-
cine approved the study protocol (the reference number
was 4797/1-3-2022). The study was performed in accord-
ance with the relevant principles of the Declaration of
Helsinki (2000 revision). We obtained informed written
consent from all participants after explaining the research
purpose.

All participants provided a complete history, including
demographic data, the main knowledge source, compli-
ance before the pandemic, previous COVID-19 infection
and vaccination, and their disease data, including disease
type, duration, steroid use and dosage, and DMARDs.

In addition to the previous data, participants filled out
the following questionnaires:

1. The updated socioeconomic scale by El-Gilany and
El-Wehady
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Table 1 The demographic and disease characteristics of the

participants

Variables Mean +SD or n (%)
Age (range) 34.29+13.65 (18-70)
Gender

Females 116 (61.7)

Males 72 (38.3)
Disease

RA 76 (40.4)

SLE 58 (30.9)

Psoriatic arthritis 16 (8.5)

Behcet's disease 14 (7.4)

AS 8(4.3)

Reactive arthritis 8(4.3)

Systemic sclerosis 8(4.3)

Disease duration (range)
Steroid
Use
Do not use
Conventional DMARD
Use
Do not use
Steroid dose (prednisolone)
<5
>5-20
>20
Biologics
Use
Do not use
COVID-19 vaccination
Vaccinated
Non-vaccinated
Worker
Working
Non-working
Educational level
Low
Medium
High
Socioeconomic level
Low
Medium
High
Disease functional impact
Mild
Moderate
Severe
Main source of knowledge
Television
Internet
Specialists

6.73£5.589 (1-30)

134(71.3)
54 (28.7)

160 (85.1)
28 (14.9)

96 (71.64)
34 (25.37)
4(2.98)

18 (9.6)
170 (90.4)

104 (55.3)
84 (44.7)

126 (67)
62 (33)

27 (144)
33(17.6)
128 (68.1)

25(13.3)
56 (29.8)
107 (56.9)

20(10.6)
86 (45.7)
82 (43.6)

30 (16)
92 (48.9)
66 (35.1)
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Table 1 (continued)
Variables Mean £SD or n (%)
Compliance before the pandemic

Compliant 160 (85.1)
Previous confirmed COVID-19

Confirmed infection 30(15.9)
Severe COVID-19 infection (needed hospitalization or ICU)

Severe infection 20 (66.6)

RA Rheumatoid arthritis, SLE Systemic lupus erythematosus, AS Ankylosing
spondylitis

The socioeconomic status scale, constructed by Fahmy
and El Sherbini [20], was extended and updated by El-
Gilany and El-Wehady [21] to include seven domains:
education and culture, economics, family possessions,
home sanitation, and health care. This socioeconomic
status was classified as high, middle, low, or very low.

2. The Health Assessment Questionnaire-Disability
Index (HAQ-DI)

We used the Arabic-validated HAQ-DI as a meas-
ure of the functional impact of the RD [22]. HAQ-DI is
a self-reported questionnaire covering 20 items in eight
domains: difficulty in performing daily activities like aris-
ing, eating, walking, dressing, hygiene, reaching, griping,
and ordinary daily activities. Scores of 0—1 were consid-
ered mild, 1-2 were moderate, and 2—3 were severe [23].

3. The Arabic version of the translated survey question-
naire

We calculated a total knowledge score, where the correct
answer was assigned 1 point and an incorrect or unsure
answer was assigned O points. The total scores for attitude
and practice were computed by assigning one to positive
attitude or practice and zero to negative attitude or practice.

Statistical analysis

All the data were coded and imported into the Statisti-
cal Package for the Social Sciences (SPSS version 25)
software. All variables were expressed as means, stand-
ard deviations, and percentages. Kruskal-Wallis tests,
Spearman correlation coefficients, and multiple linear
regression analysis were used to identify significant asso-
ciations, correlations, and predictors. The results were
considered significant if P was <0.05.

Results

The majority of study participants were RA patients
(40.4%) and females (F:M was 1.61:1). The clinical and
demographic data are shown in Table 1.
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Most of the studied patients have moderate to fair
knowledge about COVID-19, where most know the
symptoms (100%), the methods of transmission (85.1%),
the treatments (83%), and the risky groups (60.6%).
However, some did not know that sneezing and runny
nose are common symptoms (17%), and the majority
responded incorrectly to the questions of contact person
isolation and transmission of the virus in the absence of
fever (Table 2).

We detected some negative attitudes among the study
participants, where a large proportion (44.7%) were
uncertain whether COVID-19 would be finally con-
trolled. The majority thought that they were not at high
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risk of COVID-19 infection due to RD or medications
(61.7% and 66%, respectively). Regarding their practices
and compliance, a large proportion did not wear masks
when going outdoors (56.4%), and the most admitted
to going to crowded places last week (83%). The major-
ity did not stop their medications for fear of COVID-19
(93.6%) but for availability issues (37.2%) (Table 3).

The association of total knowledge, attitudes, and prac-
tice scores with all study variables is described in Table 4.
Male gender, high education, and high socioeconomic
levels were associated with higher total knowledge scores
(P=0.02, 0.0001, and 0.0001, respectively). In addition,
diseases such as reactive arthritis and psoriatic arthritis,

Table 2 Knowledge of patients with rheumatic diseases about COVID-19

Items Yesn (%) Non(%) Uncertainn(%) Correctn (%)
The main symptoms of COVID-19: fever, fatigue, dry cough, and myalgia 188 (100) - - 188 (100)
Runny nose and sneezing are uncommon symptoms 32(17) 54 (28.7) 102 (54.3) 54 (28.7)
No effective cure for COVID-19, but early symptomatic and supportive treatment can help 156 (83) 0 32(17) 156 (83)
Not all cases will progress to severe cases 148 (78.7) 6(3.2) 34(18.1) 148 (78.7)
The elderly, those with chronic illnesses, and the obese are liable to severe disease 114 (60.6) 12 (64) 62 (33) 114 (60.6)
Contacting animals can result in COVID-19 4(2.7) 84 (44.7) 100 (53.2) 84 (44.7)
The infected person is not infectious in fever absence 40 (21.3) 18 (9.6) 130 (69.1) 40 (21.3)
COVID-19 spreads via respiratory droplets 160 (85.1)  2(1.1) 24(12.8) 160 (85.1)
Doctors prevent infections by wearing masks 152 (80.9) 16(8.5) 20 (10.6) 152 (80.9)
Young adults and children must take protective measures 174(926) 12(64) 2(1.1) 174 (92.6)
Avoiding crowded places can prevent infection 186(989) O 2(1.1) 186 (98.9)
Isolation and rapid treatment of infected persons are effective 166 (88.3) O 22 (11.7) 166 (88.3)
Contact persons should isolate for 14 days 88(46.8)  26(13.8) 74(394) 26 (13.8)

Knowledge total score (mean +SD)

8.78+1.891 (the range was 4-13)

The total knowledge score is 13 (calculated from 13 questions)

Table 3 Rheumatic disease patients'attitudes and practice toward COVID-19

Question Yes n (%) Non (%) Uncertain n (%)
Do you agree that COVID-19 will finally be controlled? 94 (50) 10 (5.3) 4 (44.7)
Do you think that you have a high chance of infection because of medications? 6(3.3) 124 (66) 8(30.9)
Do you think that RD medicines have protective effect against COVID-19? 10 (5.3) 106 (56.4) 72 (38.3)
Do you think that you have a high chance of infection because of rheumatic disease? 14 (7.4) 116 (61.7) 58 (30.9)
Do you think that vaccination against the flu can have a protective effect 40 (21.3) 82 (43.6) 6 (35.1)
against COVID-19?

Do you think that COVID-19 vaccines are effective? 40(21.3) 82(436) 66(35.1)
In recent days, have you worn a mask outdoors? 82 (43.6) 106 (56.4) 0O

In recent days, have you gone into crowded places? 156 (83) 32(17)

Have you reduced the dose of medicines for COVID-19 fear? 18 (9.6) 170(904) 0O

Have you stopped any medicines for fear of COVID-19? 10 (5.3) 176 (93.6) 2(1.1)
Have you discontinued any medicines for lack of availability? 70 (37.2) 116 (61.7) 2(1.1)
Have you taken vaccination of flu for fear of COVID-19? 24.(12.8) 158 (84) 6((3.2)

Attitude total score (mean +SD)
Practice total score (mean=+SD)

2.04+1.14 (the range was 0-6)
2.94+1.022 (the range was 1-6)

The total attitude/practice score is 6 (calculated from 6 questions each)
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Table 4 Relationship of study variables with total knowledge, attitude and practice scores
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Knowledge total score

mean+SDorr

Attitude total score
mean+SDorr

Practice total score
mean*=SDorr

Age
Gender
Females
Males
Disease
RA
SLE
AS
Behcet’s disease
Reactive arthritis
Psoriatic arthritis
Systemic sclerosis
Disease duration
Steroid use
Yes
No
Steroid dose
<5
>5-20
>20
Conventional DMARDS
Yes
No
Biologics usage
Yes
No
Vaccinated
Yes
No
Education
Low
Middle
High
Socioeconomic status
Low
Medium
High
Work
Working
Non-working
Main knowledge source
v
Internet
Specialist
Functional impact
Mild
Moderate
Severe

—-0.043°

8.57+1.84®
9.11+1.925

861+2.197°
89+18
9+1.069
9.29+1.326
10+0.755
838+1.784
8+1.309
-0076°

867+1.769°
9.04+1.769

1023+233°
109442373
10£1.155

8.75+1.975°
893+1.359

878+1517°
8.78+1.93

894+1532°
857+2.251

7.04+2.1"
7.55+1.48
9.46+1.516

6.12+£1.4™®
8.64+1.8
94714

895+1.634°
842+23

1055+2.07°
10574235
106+2.253

83+2342°
853+1.957
9.15+1.641

-0.175™

2.57+1.359°
267+1.463

2.37+1.508"®
2.91+1.144
2.5+1.195
2.57+1.222
3.5+1.604
3+1.265
1+1.069
—0.045 (0.537)°

2.81+1.339®
2.07+1.399

2.99+1.4"®
2.41+1.104
2+0

2.54+1.368°
29341514

222+1.16°
264+1412

3.24+1.146™
1.81+1.146

2.04+1.556™
2.27+1.5
2.8+1.286

1.56+1.47°°
2.32+1.295
2.99+1.27

267+136°
247 +1457

2.24+1.19™®
2.8+1.591
2.77+0.97

2.3+1838°
281+1.359
245+1.288

0.05°

2.97+1.054°
2.89+0.97

3.089+1.017°
2941038
254053
2.57+1.089
2.5+0536
325+1
2.75+1.389
0.152%

2.99+1.076°
2.81+087

3.02+1235°
288+1.149
3+1.155

3+1.064®
2.57+0.634

2.22+0.647°
3.01+1.026

296+1.13°
29+087

2.74+1.023™®
2.52+0.87
3.09+1.022

2.76+0831°
295+0.119
297+1.014

3+1.073°
281409

291+1.092°
2.96+0.96
2.93+1.081

2.30+0.47®
2.91+1.059
3.12+1.023
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Knowledge total score
mean+SDorr

Attitude total score

meanxSDorr

Practice total score

meanxSDorr

Compliance
Yes 8.85+189°
No 836+1.83
Previous COVID-19
Yes 9.13+1432°
No 87+1.96
Severe COVID-19 attack
Yes 95+1.179°
No 895+1.538
Total knowledge score -
Total attitude score 0.28™
Total practice score 0.212"

262+1436° 3+1.028"
2.5+1.139 2.57+0.92
26+1329° 2.99+1.028°
26+14 2.67+0.959
235+1.182° 29+1.1°
3.1+1.524 2.55+0.887
0.283" 0.2127

- 0.126
0.126° -

* Significant at P<0.05
@ Spearman rank-order correlation coefficient

b Kruskal-Wallis test. Compliance: RD medication compliance before the pandemic

steroid use, the lower dose of steroids, vaccination, higher
education and socioeconomic levels, and the Internet as
main knowledge sources were associated with positive
attitudes (P=0.002, 0.001, 0.022, 0.0001, 0.016, 0.014,
and 0.03, respectively). Regarding practice, conventional
DMARD use, biologics non-use, high education, severe
functional impact, and compliance before the pandemic
were associated with more positive practices (P=0.038,
0.002, 0.026, 0.002, and 0.014, respectively) (Table 4).

The total practice score significantly correlates posi-
tively with disease duration (P=0.037). Age has a sig-
nificant negative correlation with attitudes; older patients
had more negative attitudes (P=0.016). In addition,
knowledge had a significant positive correlation with atti-
tudes and practices (P=0.0001 and 0.003, respectively)
(Table 4).

We designed three multiple linear regression models
to identify predictors of knowledge, attitudes, and prac-
tices. Education, socioeconomic status, and practice were
significant positive predictors of knowledge (Table 5).
Moreover, good knowledge, COVID-19 vaccination,
younger age, and lower steroid doses were detected as
significant predictors of positive attitudes (Table 6). In
addition, the biologics’ non-use and severe functional
impact of RD were significant predictors of good practice
(Table 7).

Discussion

Studying the knowledge, attitudes, and practices of RD
patients can influence COVID-19 outcomes in such high-
risk patients. In the present study, acceptable knowl-
edge was detected. However, we found some knowledge

Table 5 Multiple linear regression analysis of predictors of total
knowledge score

Predictors B 95% Cl Pvalue
(Constant) 3472 2.381 4.563 0.001
Educational level 0.649 0.246 1.052 0.002"
Socioeconomic status 1.017 0.608 1427 0.001"
Gender 0422 —0.034 0.878 0.070
Attitudes score 0.158 —-0.011 0.326 0.066
Practice score 0.222 0.004 0439 0.046"

“ Significant at P<0.05

Table 6 Multiple linear regression analysis of predictors of total
attitude scores

Predictors B 95% Cl Pvalue
(Constant) 2.281 0378 4.183 0.019
Educational level -0.119 —0483 0.244 0.517
Socioeconomic status 0.362 -0.039 0.762 0.076
Disease 0.019 —0.100 0.138 0.754
Steroid dose —-0.592 -0961 -0.224 0.002"
Age -0.029 —-0.054 —0.005 0.02"
Vaccination status 1.236 0.854 1619 0.001"
Sources of knowledge —-0.358 —0.805 0.089 0.115
Knowledge total score 0.139 0.022 0.256 0.02"

* Significant at P<0.05

deficiencies in some aspects. Good knowledge was
expected because the pandemic has been ongoing for
2 years and all data on transmission methods, prognosis,



Ismail et al. Egyptian Rheumatology and Rehabilitation (2023) 50:36

Table 7 Multiple linear regression analysis of predictors total
practice score

Predictors B 95% Cl P value
(Constant) 1.208 0.349 2.067 0.006
Educational level 0.043 -0.188 0.274 0.714
Knowledge total score 0.074 -0013 0.161 0.093
Conventional DMARD 0.086 -0346 0519 0.694
Biologic DMARD -0817 —1335 —0299 0.002
Disease duration in years 0.008 -0.018 0034 0.553
Compliance before COVID-19  0.295 -0.104 0695 0.147
Functional impact 0.286 0.056 0516 0.015"

" Significant at P<0.05

and risk groups are available to everyone via various
media sources.

In comparison to the early pandemic, Vaidya et al.
reported awareness of the clinical features, route of
transmission, and methods of prevention of COVID-19
in most of their participants (>90%), and 70.6% of them
knew that patients with comorbidities were liable to bad
outcomes [10].

Fernandez-Avila et al. also studied knowledge, attitude,
practice, and compliance in Latin American patients with
RDs after 1 year of the pandemic’s start. About 43.7% of
the studied patients demonstrated an adequate level of
understanding about modes of transmission, lethality,
and current treatments [6].

Regarding attitudes, only 50% of our participants
thought that COVID-19 would finally be controlled,
compared to 71.5% in Vaidya et al’s study during the
early pandemic. Moreover, the COVID-19 worry has
decreased. Only 7.4% of our participants thought that
they had a greater chance of getting COVID-19 than
the general population because of their comorbidity in
comparison to 31.5% in the Vaidya et al. study, and 3.3%
believed that the anti-rheumatic medications increased
their susceptibility to infection compared to 18.9% in the
Vaidya et al. study [10].

Negative practices toward COVID-19 protective
measures were also detected in most of the participants
in our study. There were great differences from what
was reported during the early pandemic: Vaidya et al.
reported the practice of preventive measures among the
majority of participants, like wearing a mask (94.7%) and
avoiding public or crowded places (97.9%) [10].

Another study conducted during the early pandemic
reported increased worry among RD patients in a large
proportion of the studied population, and most were fol-
lowing COVID-19 protective measures such as wearing
masks, performing hand sanitation, and avoiding going
out [6].
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Hammad et al. detected significant differences between
the RD patients and the control group regarding the atti-
tudes and behaviors of washing hands, going outdoors,
wearing masks, and staying in their rooms during the
early pandemic. RD patients showed more anxiety, irri-
tability, and depression in response to the pandemic than
the control group [11].

Fernandez-Vila et al. reported that the risk of becoming
infected with COVID-19 was perceived as high by 24.6%
of patients or both for themselves and their relatives
(19.9%). Concerning practices, such as avoiding public
gatherings, wearing face masks, and frequent hand wash-
ing, they were adequate in most of them (77.8%) [6].

This shift in attitudes and practice in our study can be
explained by the lower severity of COVID-19 infection
during the late pandemic compared to the first waves
due to lower virulence strains. The availability of vacci-
nations may also be a contributing factor to the negative
practices.

In terms of the compliance, 9.6% of our participants
reduced the dose of their DMARD independently for fear
of COVID-19 compared to 13.6% in Vaidya et al. study
during the early pandemic [10]. Pineda-Sic et al. reported
that 85% of patients had not changed their medica-
tion schemes and that changes were mainly due to lack
of availability (48.1%), followed by fear of contracting
COVID-19 (25%) [24].

Fernindez-Avila et al. found that one anti-rheumatic
medication was suspended by 23.4% of their sample:
29.3% suspended antimalarials and 18.2% discontinued
methotrexate. About 27.7% of them stated that the deci-
sion was based on the fear of COVID-19 infection. Other
patients claimed that it was due to financial constraints
or the uncovering of the drug by the health insurance [7].

So, the awareness of RD patients about the importance
of continuing their drugs and the hazards of stopping
them seems to have improved in the late pandemic. The
increased anxiety and a lack of adequate immunosup-
pressive recommendations can explain compliance dur-
ing the early pandemic. Also, the lockdown in the early
stages of the pandemic could be a cause.

Regarding the significant associations in knowledge
and attitudes with high educational levels in the present
study, this holds some logic since these people can eas-
ily know, via multiple sources, the updates, and their atti-
tudes can be more positive.

Hassen et al. also studied RD patients’ experiences
during the early pandemic and its implications on
their health perception and behavior. It was found that
patients’ knowledge about COVID-19 was correlated
with social media use (P=0.012), fear of COVID-19
infection (P=0.024), and fear of disease deterioration
with the infection (P=0.035) [25].
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In the present study, Internet users had more positive
attitudes than those who reported other main sources of
knowledge. The applicability and higher published data
on the Internet about COVID-19 updates and prognosis
can significantly impact the attitudes. The disease activ-
ity affecting steroid dose and use significantly associated
with the attitudes. Those on steroids might be controlled,
so their attitude could be more positive, and those on
higher doses of steroids mostly had severe diseases that
negatively affected their attitude. Regarding the nega-
tive correlation of age with attitudes, it can be attributed
to increased worry concerning age or other chronic ill-
nesses in the elderly.

Hassen et al. reported in their study that patients’ per-
ceptions of worsened disease activity were correlated
with unplanned healthcare visits (P<0.001), medication
non-adherence (P=0.01), and difficulty accessing medi-
cation (P=0.006) [25].

Regarding the negative association of practice with
biological DMARDS use, it is previously known that bio-
logics can increase the infection risk overall, but these
results can be attributed to the fact that some biologics
were used in COVID-19 treatment with great success.
This might have affected their practice during the pan-
demic. Concerning the significant association of the RD
functional impact with practice, those with severe func-
tional impairment mostly improve their practice to pre-
vent disease flares and more disability.

Compared to our results, Vaidya et al. found no sig-
nificant relationships between demographic variables
like sex, education, or use of immunosuppressants and
responses to knowledge-, attitude-, and practice-related
questions [10].

Despite the higher rate of infections and the higher
number of infected individuals in the late pandemic, RD
patients had a significant shift in attitude and practices.
These changes in attitude and practices can be attributed
to the term “pandemic fatigue” or “burnout” Pandemic
fatigue can be caused by the pandemic’s long duration,
the availability of vaccinations, and the lower severity of
infections than at the start of the pandemic due to lower
virulence coronavirus strains.

Pandemic fatigue also happened in the general popu-
lations [26], not only in RD patients. The reopening of
the economy may have also contributed partially to the
poor practices owing to workplace hazards such as poor
ventilation and crowding [27]. Moreover, the COVID-19
worry has decreased and affected adherence to protective
measures and practices [26].

The significant positive correlation of knowledge with
attitudes and practices implies the importance of improv-
ing awareness about COVID-19 and health education
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about the importance of COVID-19 protective measures
throughout the pandemic.

This study has points of strength; it studied knowledge,
attitude, and practice during the late pandemic in RD
patients. Moreover, it refers to pandemic fatigue in such a
high-risk group of patients. The limitation of this study is
that it was a cross-sectional study, which does not allow
the study of causal relationships. Another limitation is
that it was uni-governmental.

Conclusions

Some deficiencies in knowledge were detected in RD.
Concerns about COVID-19 have significantly decreased
compared to the early pandemic. These attitudes
affected their practices; their practices were wrong and
unhealthy as they stopped wearing masks and avoiding
crowded places. Most of them were compliant with their
medications. So, improving the knowledge and health
education of RD patients about the importance of strict
COVID-19 measures is essential since they are prone to
serious complications and COVID-19 is still going on
and not over.
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