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Abstract
Aim: The dynamics of coronavirus disease 2019 (COVID-19) pandemic has become of 
special concern to the rheumatology community. Rheumatic patients are required to en-
gage in effective health management but their behavior is often influenced by intrinsic 
and extrinsic factors. This cross-sectional study aims to examine patients’ experiences 
during the current pandemic and its implication on their health perception and behavior.
Method: A patient-centered electronic survey was used, randomly sampling rheu-
matic patients in Saudi Arabia during March and April 2020. Questions included pa-
tients’ socio-demographics, diseases, medications, COVID-19 knowledge, source of 
information, fear level, disease activity perception, health care utilization, medica-
tion accessibility, and therapeutic compliance (measured using a modified version 
of Medication Adherence Reporting Scale). Correlation and regression coefficients 
were used to evaluate associations among the aforementioned variables.
Results: A total of 637 respondents were included. The majority were rheumatoid 
arthritis patients (42.7%). Patients' knowledge about COVID-19 was correlated with 
social media use (P = .012). Fear of COVID-19 infection correlated with healthcare fa-
cility for follow-up visits (P = .024) and fear of disease deterioration if contracting the 
infection correlated with patients’ levels of knowledge (P = .035). Both types of fear 
did not correlate with patients’ perceptions of disease activity. However, patients’ 
perceptions of worsened disease activity were correlated with unplanned healthcare 
visits (P < .001), medication non-adherence, and difficulty accessing medication (P = 
.010 and .006, respectively).
Conclusion: The COVID-19 pandemic and surrounding public health measures could 
affect rheumatic patients’ health management which might contribute to disease 
flare-up and subsequently taxing healthcare systems even further.
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1  | INTRODUC TION

The pervasiveness of coronavirus disease 2019 (COVID-19) pan-
demic has caused mayhem to public health worldwide. As chronic 
diseases continue to challenge advanced healthcare systems,1 
COVID-19 comes to exacerbate public health problems as if that 
were not enough.

Current data indicate that the majority of severe cases of 
coronavirus infection are among elderly adults and those with 
pre-existing chronic illnesses.2,3 As more data emerge on the clin-
ical characteristics of infected patients, case reports are claim-
ing resemblance with rheumatic diseases,4-6 although, it is still 
unclear whether these cases are viral in nature or linked to host 
susceptibility.7

Nevertheless, the dynamics of COVID-19 outbreak became 
of special concern to the rheumatology community,8 as it could 
potentially put many of its patients at a greater susceptibility of 
infectious morbidity and mortality associated with immune dysfunc-
tion, underlying comorbidities and immunosuppressive therapy.9,10 
However, evidence of epidemiological implication of this outbreak 
on these vulnerable populations is limited.11

In face of this public health emergency, many countries have 
enforced local measures to flatten infection curves and curb death 
rates, all in hopes of delaying the spread of the virus until a vac-
cine is developed.12 Although these measures aim to alleviate the 
burden on health service demand, rheumatologists are left to face 
an extraordinary challenge in monitoring the health of their pa-
tients remotely within their own context amid health resources 
scarcity.13,14

Rheumatic disease is a burdensome chronic illness that requires 
patient-centric management strategies.15 A patient's ability to en-
gage in effective coping health behavior is dependent on intrinsic 

(ie, patient-related) and extrinsic (ie, healthcare-related) factors16 
(Figure 1). Because of the COVID-19 outbreak, the extent of the 
problem has increased, placing a huge burden on rheumatic patients 
to retrieve and understand health-related information considering 
the numeracy, literacy, and ambiguity around the topic of COVID-
19,17 then utilize it to evaluate the risk faced against the backdrop of 
their own disease experience, and make healthy decisions to main-
tain their disorder outcomes.18

Many researchers have shown associations between misper-
ception and aversive outcomes19,20 and reports from inflammatory 
bowel disease (IBD) studies are one case in point. Higher rates of 
voluntary infertility reported among many childbearing women di-
agnosed with IBD were associated with misconception of the risk of 
pregnancy, medication teratogenicity and other adverse reproduc-
tive outcomes with IBD.21,22

Given the importance of perception in managing individual 
health behaviors, it is crucial to address how it may indirectly influ-
ence public health measures during a pandemic.23,24 A great illustra-
tion of this relationship was provided by Renner and Reuter's study 
conducted during the 2009 influenza A virus H1N1 outbreak. Their 
study examined the effect of general and personal perceptions on 
the success of government response in the context of swine flu vac-
cinations. Results showed that vaccine uptake was not directly im-
pacted by infection preventative intention; rather it was facilitated 
by reducing the fear associated with personal perception toward 
vaccine side-effects.25

Thus, we aim in this study to investigate the implication of 
COVID-19 outbreak on rheumatic patients in Saudi Arabia (SA). We 
look to further understand the factors affecting patient perception 
and evaluate its relation to engagement in health behaviors. To this 
purpose, we set a patient-centered electronic survey to cross-exam-
ine demographic characteristics, COVID-19 knowledge, level of fear, 

F I G U R E  1   Proposed relationship between perception and behavior related variables
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disease activity perception, healthcare utilization, and medication 
adherence during the pandemic. The findings of this study may im-
prove individual and public responses to COVID-19 outbreak.

2  | METHODS

2.1 | Study design

This report is concerned with the first stage of cross-sectional time 
series (administered at 3 time points: at the beginning of the outbreak, 
at the beginning of easing public health measures, and after the out-
break crisis is over) that examine the impact of COVID-19 outbreak 
on rheumatology patients. This report focused on factors related to 
perception and behavior of rheumatic patients during the current pan-
demic. The study report was guided by Strengthen the Reporting of 
Observational Studies in Epidemiology checklist (STROBE Statement).

2.2 | Ethics

Research ethical approval was obtained from the Institutional Review 
Board (IRB) of King Saud University (KSU) in Riyadh, SA (IRB approval 
no. E-20-4787). This study was carried out in accordance with the prin-
ciples of the Declaration of Helsinki (World Medical Association).

2.3 | Setting

Participants were recruited from the database of the Charitable 
Association for Rheumatic Diseases, Saudi Inflammatory Disease 
Patients Support Group, and the Specialized Rheumatology Clinic at 
King Khalid University Hospital in KSU registries during March and 
April 2020. Phone numbers of all registered patients (total of 3000 
patients) were accessed by database governors to send text message 
invitation with a link to complete our study survey. Patient identifi-
ers remained concealed for the duration of the study. Informed con-
sents were obtained electronically prior to enrolment according to 
IRB of KSU guidelines. Response rate for our survey was tabulated 
using Research Response Rate Calculator version 4.0 (American 
Association for Public Opinion).

2.4 | Participants

All individuals aged ≥18 years, diagnosed with any rheumatic dis-
ease, free of COVID-19 infection, and residing in SA at the time of 
the survey were considered eligible for inclusion. Rheumatic pa-
tients with overlapping health conditions, including those with co-
morbidities and treated psychiatric disorders, were also included 
in the study. All rheumatologic therapies prescribed for each pa-
tient during the study were allowed. Sample weighting was not 
done given the lack of accurate estimates of rheumatic disease 

prevalence in SA. However, to ensure that the rheumatic diseases 
population was properly sampled, baseline characteristics were 
compared to results of COVID-19 Global Rheumatology Alliance.26

2.5 | Variables

2.5.1 | Exposure

Primary exposure was COVID-19 knowledge and fear. Confounding 
variables accounted for included patient-related factors such as 
primary rheumatic disease, status and duration of disease, current 
medications, and concomitant diseases (including comorbidities and 
treated psychiatric disorders) and healthcare-related factors such 
type of healthcare facility, follow-up duration and residency region). 
Other factors were also considered such as source of COVID-19 in-
formation, accessibility to medication, and alteration of prescribed 
medication dosage.

2.5.2 | Outcomes

Primary outcome was perception of disease activity and factors asso-
ciated with it. Secondary outcomes were utilization of health services 
and adherence to rheumatologic medications during the pandemic.

2.6 | Instruments

The electronic survey, constructed using Google Forms, consisted of a 
series of questionnaires (in Arabic and English) that focused on socio-
demographic information, health condition characteristics, currently 
prescribed medications, COVID-19 knowledge, fear (ie, fear of the cor-
onavirus infection and fear of disease deterioration if infected), disease 
activity perception and health behaviors during the current pandemic. 
Healthcare utilization was assessed using questions related to clinic 
and emergency visits, in which unplanned or emergency visits were 
considered indicators of increase healthcare utilization. Also, medica-
tion adherence and psychosocial effects of COVID-19 were assessed 
using modified versions of Medication Adherence Rating Scale (MARS) 
and Patient-Reported Outcome Measurement Information System 
(PROMIS), respectively. For the purpose of this study, data from MARS 
were only reported in the results section of this manuscript. As for 
the findings of PROMIS, they will be addressed separately in our next 
paper. All captured data were collected onto Google Sheets and se-
curely maintained in Google Drive until further analysis. See Appendix 
S1 for questionnaires and reliability analyses.

2.7 | Statistical analysis

Descriptive statistics of confounding variables were expressed as 
median (interquartile range [IQR]) or mean (standard deviation [SD]) 
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for numerical data, while nominal data were expressed as preva-
lence (frequency and percentage). Student's t test (for continuous 
variables) and Pearson's Chi-square test (for categorical variables) 
were used to show presence of correlation between variables. 
Univariate and multivariate logistic regression models were used to 
examine the association between exposure and outcome variables 
after adjustment of potential confounders. Correlation coefficients 
were then evaluated to measure strength of association between 
variables. Distribution analyses used a 5% two-sided significance 
level and regression equations were expressed with 95% confidence 
intervals for the estimates of slope and intercepts. The P values of 
less than or equal to .05 were considered statistically significant. 
All analyses were performed using R Software version 4.0 (R Core 
Team) and SPSS® Statistics version 25.0 (IBM SPSS Inc).

3  | RESULTS

We had a total of 637 respondents with a response rate of (21.2%). 
Table 1 shows the demographic characteristics of these participants. 
The median (IQR) age was 35 (29-41) years. The majority of the par-
ticipants were female (87.3%), many of whom were Saudi (84.8%) liv-
ing in central provinces including Riyadh, Qassim, and Ha'il (48.8%) 
and the western region (24.4%). About half of them were married 
(50.7%) and a little over 60.0% attained some form of a college 
education.

As for their health conditions, 91.5% of the participants had not 
smoked previously and almost all (98.9%) never consumed alcohol. 
Rheumatoid arthritis (RA) (42.7%) and systemic lupus erythematosus 
(SLE) (31.9%) were more prevalent diagnoses than other inflamma-
tory diseases (including Behçet's, Sjögren's, and spondyloarthritis) 
which amounted to 25% among all participants. The median (IQR) 
for primary rheumatic disease duration was 6 (3-11) years. Further, 
34.7% of patients had reported having comorbidities. Common con-
ditions included hypertension (7.4%), hypothyroidism (3.8), diabetes 
(3.6%), renal involvement (3.3%), immunodeficiency (2.5%), cardio-
vascular disease (2.5%), lung disease (1.9%).

Regarding the COVID-19 knowledge questionnaire, the vast 
majority of our study population (92.0%) had an acceptable level of 
COVID-19 knowledge, although 62.2% of them obtained their in-
formation from social media platforms, while the remaining 35.0% 
of them got their information from official sources such as World 
Health Organization, Ministry of Health, and their healthcare pro-
viders. Patients’ knowledge significantly correlated with the use of 
social media (P = .012).

Results from fear-related questions showed that only 33.4% 
of patients were fearful of contracting COVID-19 infection com-
pared to 51.8% who feared their disease would deteriorate if they 
contracted the infection. Both types of fear correlated signifi-
cantly with social media use as a source of COVID-19 information 
(P = .032 and .007, respectively). Furthermore, results revealed 
that patients’ knowledge was significantly associated with fear of 
disease deterioration (P = .035) rather than the infection itself (P 

TA B L E  1   Participant characteristics (demographic information 
and health condition)

Participant characteristics
Descriptive 
statistics (N = 637)

Age, y

Mean (SD) 35.7 (±9.6)

Median (IQR) 35 (29-41)

Gender

Female, n (%) 556 (87.3%)

Male, n (%) 81 (12.7%)

Nationality

Saudi, n (%) 540 (84.8%)

Non-Saudi, n (%) 96 (15.1%)

Residency region

Central region, n (%) 311 (48.8%)

Western region, n (%) 154 (24.2%)

Eastern region, n (%) 70 (11.0%)

Southern region, n (%) 67 (10.5%)

Northern region, n (%) 24 (3.8%)

Outside SA, n (%) 5 (0.8%)

Educational level

College, n (%) 416 (65.3%)

Secondary, n (%) 187 (29.4%)

Elementary, n (%) 27 (4.2%)

No education, n (%) 7 (1.1%)

Health condition

Smoking

Current smoker, n (%) 37 (5.8%)

Previous smoker, n (%) 17 (2.7%)

Drinking

Previous drinker, n (%) 6 (0.9%)

Current drinker, n (%) 1 (0.2%)

Rheumatic disease diagnosis

Primary

Rheumatoid arthritis, n (%) 272 (42.7%)

Systemic lupus erythematosus, n (%) 203 (31.9%)

Other inflammatory diseases,a  n (%) 62 (9.7%)

Behçet's syndrome, n (%) 17 (2.7%)

Sjögren's syndrome, n (%) 11 (1.7%)

Spondyloarthritis, n (%) 10 (1.6%)

Secondary

Overlap syndrome,b  n (%) 37 (5.8%)

Disease duration, y

Mean (SD) 7.9 (±6.9)

Median (IQR) 6 (3-11)

Disease status at the time of last visit

Not active, n (%) 275 (43.2%)

(Continues)
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= .302). Also, fear of infection was found to be associated with the 
type of healthcare facility the patient visits for a rheumatologist 
follow-up (P = .024). The 3 most reported clinics belong to uni-
versity hospitals (23.5%), followed by Ministry of Health hospitals 
(22.3%), then private hospitals (12.4%). Neither fear of COVID-19 

infection nor fear of disease deterioration as a result of infection 
were correlated with patient perception of disease activity (P = 
.728 and .573, respectively).

The majority of patients (93.9%) had visited their rheumatolo-
gists within 1 year. The mean (SD) for follow-up duration was 128.8 
(± 213.0) days. Disease status at the last follow-up visit was reported 
as inactive in 43.2%, active in 30.1%, and unknown in 26.7% of pa-
tients. However, results from patients’ perceptions of disease activ-
ity during COVID-19 outbreak revealed that as many as 40.8% had 
perceived no change, followed by 23.7% who claimed that it had im-
proved, 17.1% had worsened, and 14.6% did not even know the sta-
tus of their disease activity. Patients’ perceptions of disease activity 
correlated significantly with disease status at last rheumatologists 
visit (P < .001).

Regression analysis of disease activity perception was found to 
be associated with health behaviors after adjustment of confound-
ing variables (Table 2). Of main interest, disease activity was signifi-
cantly correlated (P < .001) with healthcare utilization, such that 
worsening disease activity perception is associated with unplanned 
healthcare visits (Table 2). Among the 637 included patients, 10.7% 
of patients sought unscheduled doctor visits (walk-ins) including 
emergency care during COVID-19 outbreak, 31.9% of them reported 
that they were not able to go to the hospital because of local restric-
tions, and the remaining patients (57.4%) stated that they did not 
need healthcare.

Additionally, the association between disease activity percep-
tion and medication adherence was significantly correlated (P = 
.010), such that worsening disease activity perception was asso-
ciated with poor medication adherence after adjustment of other 
confounding factors (Table 2). All rheumatologic medications were 
considered and categorized under respective drug classes (See 
Appendix S1: Data S10). In our study population of 637 patients, 
there were a total of 591 (92.8%) who reported taking rheuma-
tologic medication(s) prescribed for their rheumatic disease. Out 
of those 591 patients, 507 (85.8%) were adherent and 84 (14.2%) 
were not adherent to their medication(s). Among the patients 
treated with monotherapy (258 [43.7%]), 218 (84.5%) were adher-
ent and 40 (15.5%) were not adherent to their medication. Among 
the patients treated with combined therapy (333 [56.3%]), 289 
(86.8%) were adherent and 44 (13.3%) were not adherent to their 
medications. There was no significant difference in adherence 
among patients treated with monotherapy or combination therapy 
(P = .429).

It is worth noting that nearly half of all patients (47.9%) expe-
rienced difficulty in obtaining their medication during COVID-19 
outbreak. Difficulty to access medication was significantly associ-
ated (P = .006) with worsening disease activity perception (Table 2). 
Also, medication accessibility was mainly associated with conven-
tional immunosuppressive disease-modifying antirheumatic drugs 
(DMARDs) (P = .043), non-suppressive DMARDs (P = .014) and 
steroidal drugs (P = .023). In addition, 29.5% of them altered their 
prescribed medication(s) either by decreasing, increasing, or inter-
rupting the dosage. Thus medication non-adherence correlated 

Participant characteristics
Descriptive 
statistics (N = 637)

Active, n (%) 192 (30.1%)

Unknown, n (%) 170 (26.7%)

Concomitant diseases

Comorbidities,c  n (%) 221 (34.7%)

Psychological disorders,c  n (%) 65 (1.0%)

Healthcare facility for rheumatologist visits

University hospital, n (%) 150 (23.5%)

Ministry of Health hospital, n (%) 142 (22.3%)

Private hospital, n (%) 79 (12.4%)

Specialist hospital and research center, 
n (%)

49 (7.7%)

Armed forces hospital, n (%) 46 (7.2%)

National guards hospital, n (%) 38 (6.0%)

Security forces hospital, n (%) 12 (1.9%)

Follow-up duration, d

Mean (SD) 128.8 (±213.0)

Median (IQR) 82 (49-128)

Currently prescribed medications

Monotherapy

Conventional immunosuppressant 
DMARD, n (%)

96 (15.1%)

Conventional non-immunosuppressant 
DMARD, n (%)

86 (13.5%)

Targeted biologic DMARD, n (%) 56 (8.8%)

NSAID, n (%) 9 (1.4%)

Steroid, n (%) 8 (1.3%)

Targeted synthetic DMARD, n (%) 3 (0.5%)

Combotherapy

Combination,d  n (%) 333 (52.3%)

Abbreviations: DMARD, disease-modifying antirheumatic drug; IQR, 
interquartile range; n, number of patients; NSAID, nonsteroidal anti-
inflammatory drugs; SA, Saudi Arabia; SD, standard deviation.
aDiseases included anti-phospholipid antibody syndrome, 
autoinflammatory syndrome, connective tissue disease, 
dermatomyositis, fibromyalgia, gout, inflammatory myopathy, 
polymyalgia rheumatica, psoriasis, Raynaud's disease, rheumatic 
heart disease, sarcoidosis, scleroderma, Takayasu disease, Wegener's 
granulomatosis and other inflammations related to cartilage, eye, lung, 
and skin. 
bPatients could have more than 1 primary rheumatic disease diagnosis 
(all within n < 5). 
dCombination of 2 or more of current prescribed medications (all within 
n < 3). 
cPatients could have more than 1 disease (all within n < 4). 

TA B L E  1   (Continued)
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significantly with medication self-alteration (P < .001). See Appendix 
S1: Figure S1 for a summary of study associations.

4  | DISCUSSION

The focus of the present study on rheumatic disease management 
is congruent with the problem faced by rheumatology communi-
ties these days. The findings of our study offer new and eclectic 
insight into perception and engagement in health behavior among 
rheumatic patients during the COVID-19 outbreak. Despite little 
literature evidence on the topic, the high response rate (21.2%) not 
only strengthened our data but also indicated the importance of 
these concerns to our population. For practicing rheumatologists 
during the pandemic, understanding the current state of disease 
activity in patients is crucial especially with all the restrictions ap-
plied locally.

The majority of patients in our study population were considered 
knowledgeable of COVID-19 very early on in the outbreak. Mass and 
internet media use has, undoubtedly, played a role in putting a wealth 

of information about the hazardous nature of this phenomenon at 
everyone's fingertips.27 With the rapid dissemination of information, 
particularly on social media platforms, came a wave of egregious “in-
fomedics” that made it hard to navigate reliable sources.28

Analyzing individual knowledge scores was not only reflective 
of a patient's level of COVID-related health literacy, but also pre-
dictive to some extent regarding one's personal experience during 
the pandemic. As suggested by Reyna and colleagues (2009), the 
higher score rate could be that a patient more likely had deciphered 
credible information and adopted it into their health beliefs, while 
a lower score might be suggestive of a patient's susceptibility to 
biases and potentially contributing to fear and anxiety.18 In fact, 
patients’ generally reported high levels of knowledge did not cor-
relate with fear of contracting COVID-19 infection itself; rather 
the fear was of disease deterioration as a result of an infection. 
This finding was not entirely unexpected, as it is well documented 
that patients tend to be poor judges of their personal health risk 
in the face of the general threat,25 and those with lower health 
literacy make even poorer judgments than those with higher in 
literacy.29,30

TA B L E  2   Univariate and multivariate logistic regression output of worsening disease activity perception (dependent variable) and various 
outcomes (independent variable)

Outcomes

Univariate analysis Multivariate analysis (N = 580)

OR (95% CI) B (SE) P value OR (95% CI) B (SE)
P 
value

Health care utilizationa  
(n = 607)

2.119 (1.391-3.229) 0.751 (0.215) <0.001* 1.880 (1.202-2.940) 0.631 (0.228) 0.006*

Medication adherenceb  
(n = 606)

0.509 (0.304-0.853) –0.676 (0.264) 0.010* 0.561 (0.322-0.975) -0.579 (0.282) 0.040*

Access to medicationc  
(n = 609)

1.806 (1.185-2.751) 0.591 (0.215) 0.006* 1.716 (1.091-2.697) 0.540 (0.231) 0.019*

Fear Q1d  (n = 607) 0.913 (0.548-1.521) –0.091 (0.261) 0.727 0.845 (0.431-1.656) -0.169 (0.343) 0.623

Fear Q2e  (n = 607) 0.860 (0.511-1.447) –0.151 (0.266) 0.569 0.961 (0.476-1.937) -0.040 (0.358) 0.911

Follow-up durationf  
(n = 598)

1.000 (0.999-1.001) 0.000 (0.000) 0.885 1.000 (0.999-1.001) 0.000 (0.001) 0.857

Residency regiong  
(n = 580)

_____ _____ _____ _____ _____ _____

Central _____ _____ _____ 0.655 (0.402-1.067) -0.423 (0.249) 0.089

Western _____ _____ _____ 0.716 (1.265-0.290) -0.334 (0.290) 0.250

Eastern _____ _____ _____ 0.625 (0.302-1.294) -0.470 (0.371) 0.206

Southern _____ _____ _____ 1.656 (0.901-3.044) 0.504 (0.311) 0.104

Northern _____ _____ _____ 0.810 (0.315-2.084) -0.211 (0.482) 0.662

Outside SA _____ _____ _____ 0.754 (0.106-5.363) -0.282 (1.001) 0.778

Abbreviations: B, coefficient; CI, confidence interval; OR, odds ratio; P, probability; SA, Saudi ArabiaSE, standard error.
aPatient use of emergency care and unscheduled doctor visits. 
bPatient non-adherence to prescribed medications. 
cPatient experience of difficulty in obtaining medication(s). 
dPatients fearful of COVID-19 infection. 
ePatients fearful of disease deterioration if contracted COVD-19 infection. 
fFollow-up duration since last rheumatologist visit (in d). 
gPatient region of residency (listed in table). 
*Significant correlation (P < .050). 
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Disease activity perception might serve as a surrogate marker 
of activity when physical assessment is not feasible, especially 
when combined with function and pain from Routine Assessment of 
Patients Index 3 (RAPID3).31 However, patient-reported outcomes 
might be influenced by factors other than their disease activity such 
as pre-existing fibromyalgia and mood.32 To examine these issues, 
we investigated whether diagnosis of fibromyalgia (either as a pri-
mary, secondary rheumatic disease or comorbidity) or feeling fearful 
of COVID-19 might have influenced patients’ perceptions of disease 
activity. Because of the low prevalence of reported fibromyalgia 
among patients (1.4%) and the no correlational evidence between 
fear and patients’ perceptions of disease activity, we were unable 
to discern this interaction even after adjusting for confounding 
variables.

Nevertheless, understanding the underlying drivers of percep-
tion is important not only to understand how people perceive and 
confront risk but also to predict acceptance of preventative strate-
gies of public health measures.33 In fact, several studies have already 
confirmed cases of fear about the threat of COVID-19 infection and 
infected individuals that impeded efforts to provide necessary min-
istrations,34,35 and in one reported case, it led to suicide.36 Thus, 
timely identification of risk-related fear is crucial to understand fac-
tors influencing patient perception and ultimately behaviors during 
the pandemic.

Rheumatic patients typically have higher use of healthcare ser-
vices (ie, visits and hospitalization) than patients with other chronic 
conditions.37,38 However, because of local measures over the out-
break, many patients' scheduled appointments have transformed 
into telemedicine in various hospitals across SA.39 Therefore, 40.5% 
of patients in our study were found to not need healthcare service 
perhaps because they had visited their rheumatologists prior to 
COVID-19 outbreak or clinical services were already delivered to 
them over telemedicine.

A good portion of patients managed to utilize emergency care 
and walk-ins to obtain needed health services despite the restric-
tions, and patients with aggregate health conditions (2 or more co-
morbidities) were found to be more likely to seek healthcare services 
compared to others. Likewise, correlational evidence of this inter-
action coincided with needs-related factors in elderly patients with 
RA.40 On the other hand, patients who claimed they could not go 
to the hospital were found to be presumably fearful of contracting 
the coronavirus from the healthcare facility they usually visit, espe-
cially the university and Ministry of Health hospitals. This concern of 
theirs is legitimate because many of these hospitals are at the fore-
front of the fight against COVID-19.41

Furthermore, we found that rheumatic patients’ motives to 
seek healthcare services were positively correlated to their per-
ception of disease activity. Patients who perceived their disease 
activity had worsened were more likely to use healthcare services. 
Meanwhile, patients who perceived their disease activity had 
improved were more likely to delay their visits. Many research-
ers have suggested that patient's behavior in healthcare-seek-
ing is driven by perception of illness experience (eg, symptoms, 

diagnosis, and severity),42,43 which might be triggered by physi-
ological or psychological etiologies.44 However, the fact of the 
matter is that increased demand for healthcare services during the 
current pandemic could subsequently threaten to overwhelm the 
healthcare system.

Our findings also demonstrated a significant negative cor-
relation between a patient's perception of disease activity and 
medication adherence. As such patients who perceived that their 
disease activity had worsened since the COVID-19 outbreak were 
more likely to be not adherent to their medications compared to 
those with a positive perception. Studies suggested that patients 
who have poor health perception might adhere less because of 
misbelief and maladaptive behavior.45,46 Medication non-adher-
ence could lead to increased morbidity, mortality, and healthcare 
costs.47,48 However, patients who have misperceptions might 
be more likely to adhere to their medication if they experienced 
disease acceptance, therapeutic benefits, or fear of adverse 
outcomes.48-50

Another intriguing finding pertaining to misperception of dis-
ease activity was found to be related to medication accessibility. A 
good number of patients reported experiencing difficulty access-
ing certain medications needed to manage their disease, notably 
methotrexate, hydroxychloroquine, and prednisone. As a result, 
some patients were likely to alter medication dosage particularly 
steroids without a doctor's consultation. After further examina-
tion, we found that 15.8% of these patients thought changing their 
medication dosage would possibly prevent them from contract-
ing COVID-19 infection while 44.8% of patients thought chang-
ing their medication dosage would possibly prevent their health 
condition from deteriorating as a result of an infection. Such find-
ings not only raised a concern regarding medication supply and 
accessibility which may contribute indirectly to adverse disease 
outcomes because of medication non-compliance but also raised 
the question of whether patients employed self-efficacy to cope 
with unprecedented situations brought about by COVID-19 out-
break. Further investigation to examine the extent of this issue is 
warranted.

4.1 | Limitations

Despite the relatively large population-based sample, it is not with-
out limitations. First, our data is self-reported and no additional 
methods were used to confirm the participants’ responses. Second, 
the complexity of rheumatic disease and self-management strategies 
employed by patients may have been generalized. Third, including 
patients with psychological disorders may have impacted our re-
sults and perhaps requires repeated measures to account for tem-
poral changes over time. Fourth, socioeconomic status factors were 
not determined due the unavailability of an instrument to meas-
ure household income or complex family structures in SA. Finally, 
the scope of fear was limited in our study, thus requiring further 
investigation.
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5  | CONCLUSION

This study shows that COVID-19 outbreak has the potential to 
impact rheumatic patients’ behaviors. The perception of active 
disease per se has been found to be significantly associated with 
poor self-management. Findings of unplanned healthcare visits and 
interrupted medication access may have implications of long-term 
morbidity and mortality. Effective physician–patient communication 
should be established to address misperceptions and minimize dis-
ease activity assessment discrepancies. Identifying the underlying 
drivers of fear to understand how high-risk rheumatic groups per-
ceive and confront the current health threat is an important direction 
of our future research. At any rate, there is still a lot to be learned 
about the extent of effect this phenomenon has on rheumatic dis-
ease. Multidisciplinary studies on this topic may serve as a basis for 
reforming current healthcare programs to predict and respond bet-
ter in the face of pandemics.
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