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Objective: The objective of this study was to investigate the impact of the Coronavirus 
Disease 2019 (COVID-19) on inflammatory rheumatic diseases (IRD) by comparing them 
with non-IRD (nIRD) and healthy controls (HC).

Materials and Methods: In this cross-sectional study, subjects were screened for contact 
with COVID-19, new-onset symptoms, and adherence to precautionary measures against 
COVID-19. The Impact of Event Scale-Revised (IES-R) and Depression Anxiety and Stress 
Scales (DASS-21) were used to evaluate the psychological effect of the pandemic and 
health status. Additionally, therapy adherence and clinical characteristics were noted.

Results: A total of 279 subjects were recruited (IRD 47.3%; nIRD 29.7%). The number 
of patients who believed that the risk of COVID-19 increased due to their diseases or 
received therapy was higher in IRD than nIRD (38.6% vs 7.2%). Maintaining physical dis-
tancing was highest in the IRD and lowest in HC (p=0.037). Approximately 40% of the 
patients discontinued or extended the dose interval of Tumor Necrosis Factor Inhibi-
tor (TNFi) without obtaining physician’s advice. DASS-21 anxiety, depression and stress 
rates were lowest in IRD. COVID-19 contact history was an independent risk factor for 
DASS-21 stress and anxiety, while female gender was an independent risk factor for 
DASS-21 anxiety.

Conclusion: Confirmed COVID-19 infection was similar in HC, IRD, and nIRD. HC were 
substantially more likely to experience mental health issues than other groups. Most pa-
tients with IRD discontinued or extended the ongoing treatment without physician’s rec-
ommendation during the COVID-19 outbreak. Therefore, patient adherence and disease 
control could be improved through closer monitoring and recognition of early signs of 
psychological discomfort during the COVID-19 pandemic.
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INTRODUCTION
The Coronavirus Disease 2019 (COVID-19), which first ap-
peared in the city of Wuhan, China’s Hubei Province, on 
December 31, 2019, rapidly spread to many countries, turn-
ing into a pandemic. By 2021, the global mortality rate had 
reached 0.15% with 1.5–2.0 billion infections.1 The severity 
of this viral infection ranges from mild common cold symp-
toms to life-threatening severe acute respiratory failure. 
Studies have indicated that COVID-19 tends to progress 
more rapidly and have a more severe course, especially in 
the elderly (>65 years), individuals with chronic diseases 
such as diabetes and cardiovascular diseases, and those us-
ing immunosuppressive drugs.2

Inflammatory or autoimmune disorders have been associated 
with an increased risk of infection and a more severe disease 
course, attributed to the disease itself, comorbidities, and im-
munosuppressive treatments, particularly corticosteroids.3 
Additionally, advanced age (>60 years), high disease activity, 
and comorbidities (such as pulmonary diseases and chronic 
kidney failure) further increase the risk of infection, hospital-
ization, and mortality in individuals with rheumatologic condi-
tions.4 However, recent findings have suggested that patients 
with inflammatory rheumatologic disorders (IRD) do not have 
a significantly higher rise of COVID-19 infection, contrary to 
initial expectations.5

Clinical studies have revealed an increase in the incidence of 
various psychological symptoms and disorders, including de-
nial, loneliness, insomnia, hopelessness, irritability, depression, 
anxiety, and post-traumatic stress disorder, among individuals 
diagnosed with or suspected of having COVID-19, as well as 
among healthcare workers primarily involved in their treat-
ment.6,7 Furthermore, it has been shown that individuals in iso-
lation due to suspected COVID-19 cases may develop anxiety 
and obsessive-compulsive symptoms due to the uncertainty 
surrounding their health status during the pandemic.7,8

Many international and national treatment guidelines on the 
management of inflammatory rheumatic diseases (IRD) have 
been published during the COVID-19 pandemic.9–11 However, 
there are still many unanswered questions regarding the im-
pact of the COVID-19 pandemic on mood disorders, changes 
in disease activity, behavioral attitudes towards epidemic mea-
sures, and treatment adherence. To the best of our knowledge, 
no adequate research has been conducted to address these 
questions, especially including non-inflammatory rheumat-
ic diseases (nIRD) and healthy volunteers as control groups. 
Therefore, in this study, we aimed to investigate the psycho-
logical burden of COVID-19, behavioral attitudes towards 
COVID-19, disease activity, and treatment compliance in IRD 
by comparing them with nIRD and healthy controls (HC).

MATERIALS AND METHODS
This cross-sectional, controlled study was conducted in the 
Black Sea region of Türkiye, which was identified by the Minis-
try of Health as one of the regions with the highest risk of coro-
navirus transmission between September 1, 2020 (the start of 
the second peak), and March 31, 2021.

The case population included adult patients (>18 years old) 
diagnosed with IRD (such as spondyloarthritis (SpA), rheuma-
toid arthritis (RA), connective tissue disease (CTD), vasculitis, 
and others) at the rheumatology clinic of the university hos-
pital. For the nIRD control group, patients with mechanical or 
degenerative diseases were consecutively recruited from our 
physical therapy and rheumatology clinic during the same 
time period. Volunteers over the age of 18 without any inflam-
matory or non-inflammatory diseases were included in the 
healthy control group. Participants who were pregnant, lac-
tating/breastfeeding, had malignancies, or systemic infectious 
diseases were excluded. Approval for the research protocol 
was obtained from both the medical research ethics commit-
tee of the university and the Ministry of Health (approval date: 
17.07.20, issue number: 24237859-479). Written informed con-
sent was obtained from all study participants prior to their in-
clusion in the research.

Assessment

The baseline clinical and demographic characteristics of the 
study were recorded. A structured questionnaire was utilized 
to investigate several clinically significant issues during the 
COVID-19 outbreak, including contact history with suspected 
or confirmed COVID-19 cases, adherence to precautionary mea-
sures (such as wearing masks and practicing physical distanc-
ing) in response to COVID-19, and treatment adherence. Phys-
ical distancing was defined by the World Health Organization 
(WHO) as maintaining a distance of at least 1 m (3 feet) from 
others. Additionally, patients were asked if they believed their 
current rheumatic disease or treatment increased their risk of 
contracting COVID-19 compared to the general population.

The psychological impact of the COVID-19 pandemic and 
quarantine measures was assessed using the Impact of Event 
Scale-Revised (IES-R) and the Depression, Anxiety, and Stress 
Scales (DASS)-21.12,13 The IES-R consists of 22 items and three 
subscales (intrusion, avoidance, and hyperarousal). The total 
IES-R score is categorized into four groups: 0 to 23 (normal), 24 
to 32 (mild), 33 to 36 (moderate), and above 37 (severe).14 The 
DASS-21 questionnaire includes seven items for each of the 
three subcategories: depression, anxiety, and stress. Scores for 
each subscale are calculated by summing the scores of the rel-
evant items, with higher scores indicating a more severe level 
of negative emotional symptoms. 



Kılıç et al. Impact of COVID-19 on Rheumatic Diseases J Clin Pract Res 2023; 45 (4) 392–401

394

Furthermore, patient’s global assessment (PtGA), physician’s 
global assessment (PhGA), visual analogue scale (VAS) for pain 
and fatigue, tender joint count (TJC), swollen joint count (TJC), 
Disease Activity Score-28 (DAS-28), Bath Ankylosing Spondy-
litis Disease Activity Index (BASDAI), and acute phase reac-
tants (APR) were also recorded during the last visit after the 
COVID-19 pandemic in patients with IRD.15,16

Statistical Analysis

Statistical analyses were conducted using the Statistical Package 
for Social Sciences (SPSS v23, IBM, Armonk, NY). The normality of 

variable distribution was assessed using the Kolmogorov-Smirn-
ov test. Descriptive statistics were used to calculate proportions 
for categorical variables and means, 95% confidence intervals 
(CI), and standard deviations (SD) for continuous variables. Stu-
dent’s t-test was performed to compare groups (IRD vs nIRD), 
while Analysis of Variance (ANOVA) was used to compare IRD 
vs nIRD and HC groups. Bonferroni post-hoc test was applied 
for multiple group comparisons. Pearson’s Chi-square test was 
employed to compare proportions. Adjustments for age and 
gender were made using Analysis of Covariance (ANCOVA) for 
continuous variables. Multiple binary logistic regression analy-

Table 1. Demographic and clinical features of inflammatory and non-inflammatory rheumatic diseases and healthy controls

  (1) IRD (n=132)  (2) nIRD (n=83)  (3) HC (n=64)  p

  n % n % n %

Age, years, (Mean±SD) 45.1±13.5  44.7±15.3  35.3±12.0  <0.0001

        1 vs 2: 0.999

        1 vs 3: <0.001

        2 vs 3: <0.001

Gender, Male 66 50.0b 27 32.5a 33 51.6a,b 0.022

BMI, kg/m2, (Mean±SD) 28.2±5.3  27.2±5.5  25.3±4.8  0.002

        1 vs 2: 0.498

        1 vs 3: 0.001

        2 vs 3: 0.094

Educational level       <0.001

 Secondary school or below 80 60.6b 34 41.0c 3 4.7a 

 High school  25 18.9a 24 28.9a 11 17.2a 

 University or high 27 20.5b 25 30.1b 50 78.1a 

Cigarette smoking status       0.442

 Current smoker 30 22.7a 14 16.9a 18 28.1a 

 Ex-smoker  30 22.7a 16 19.3a 14 21.9a 

 Non-smoker  72 54.5a 53 63.8a 32 50.0a 

COVID-19 contact history 18 13.6b 12 14.5b 20 31.3a 0.007

Applying on suspicion of COVID-19 17 13.6a,b 8 9.6b 17 26.6a 0.012

Positive COVID-19 PCR 8 6.1a 3 3.6a 3 4.7a 0.827

Preventative measures for COVID-19    

 Hand wash: Always 83 62.9a 52 62.7a 40 62.5a 0.999

 Wearing a mask: Always 92 69.7a 59 71.1a 53 82.8a 0.134

 Avoiding external surface contact: Always 77 58.3a 53 63.9a 30 46.9a 0.113

 Avoiding handshakes and hugs: Always 98 74.2a 63 75.9a 48 75.0a 0.961

 Keeping physical distance: Always 83 62.9a 46 55.4a,b 34 53.1b 0.037

HC: Healthy controls; IRD: Inflammatory rheumatic diseases; nIRD: Non-inflammatory rheumatic diseases; COVID-19: Coronavirus Disease 2019; PCR: Polymerase chain 
reaction; BMI: Body mass index; Statistical test: ANOVA, and Pearson’s Chi-square; Each superscript letter denotes a subset of patient groups whose column proportions 
do not differ significantly from each other at the 0.05 level.
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ses were conducted to identify risk factors associated with DASS-
21 subscores for anxiety, depression, and stress. DASS-21 was 
converted into binary mode, with negative anxiety, depression, 
and stress recoded as 0, and mild, moderate and severe anxiety, 
depression, and stress recoded as 1. Backward stepwise model 
was applied for binary logistic regression analysis. A significance 
level of p <0.05 was considered statistically significant.

RESULTS
A total of 279 subjects (45.2% male, 54.8% female) were in-
cluded in the study, with 132 (50% male) having IRD (75 SpA; 
30 RA; 11 connective tissue disease; 7 vasculitis; 9 others), 
83 (32.5% male) having nIRD (23 myofascial pain syndrome; 
16 osteoarthritis; 30 mechanical back pain; 14 other), and 64 
(51.6% male) serving as HC. The mean age of all the subjects 
was 42.8±14.3 years, and the mean Body Mass Index (BMI) was 
27.2±5.3 kg/m2. The mean age and body mass index were simi-
lar between the IRD (45.1±13.5 and 28.2±5.3, respectively) and 
nIRD (44.7±15.3 and 27.2±5.5, respectively) groups. Symptom 
duration was significantly longer in the inflammatory group 
compared to the non-inflammatory group (11.3±8.2 years 
vs 5.6±7.8 years, p<0.0001). Systemic comorbidities (such as 
cardiovascular disease, diabetes mellitus, and chronic liver 
disease) were comparable between the inflammatory and 
non-inflammatory rheumatic disease groups. Demographic 
and clinical features of inflammatory and non-inflammatory 
rheumatic diseases and healthy controls are shown in Table 1.

The proportion of patients who believed that their diseas-
es or received therapy increased the risk of COVID-19 was 

significantly higher in the inflammatory group compared to 
the non-inflammatory group (38.6% vs. 7.2%, respectively, 
p<0.0001). Fifty subjects (17.9%) had a history of close contact 
with a COVID-19 patient. A total of 42 individuals (15.1%) were 
admitted to COVID-19 clinics with suspicion of COVID-19. Poly-
merase Chain Reaction (PCR)-confirmed cases of COVID-19 in-
fection were 8 (6.1% of all IRD patients) in the inflammatory 
group, 3 (3.6% of all nIRD patients) in the non-inflammatory 
group, and 3 (4.7% of all HC) in the HC group. No severe com-
plications were observed, and none of the cases resulted in 
hospitalization or death.

The groups’ compliance with preventive measures for COVID-19, 
such as handwashing, wearing masks, avoiding touching sur-
faces, shaking hands, and hugging, were found to be similar, 
except for maintaining physical distancing (p>0.05) (Table 1). 
Maintaining physical distancing was highest in the inflamma-
tory group and lowest in the healthy control group (p=0.037).

Changes in rheumatic disease-related treatment during the 
COVID-19 pandemic were summarized in Table 2. During 
this period, 20.8% of patients using Tumor Necrosis Factor 
Inhibitor (TNFi) did not change their treatment. Approxi-
mately 40% of these patients discontinued or extended the 
dose interval of TNFi without obtaining physician’s advice. 
More than 60% of patients receiving tofacitinib, interleukin 
17 inhibitor (IL-17i), or conventional synthetic disease-mod-
ifying antirheumatic drugs (csDMARDs) (such as methotrex-
ate, leflunomide, sulfasalazin, hydroxychloroquine, etc.) did 
not modify their treatment.

Figure 1. Comparison of crude mean DASS-21 subscores 
(anxiety, depression, and stress) between HC, IRD, and nIRD 
(p<0.01).

Figure 2. Comparison of crude mean IES-R subscores 
(intrusion, avoidance, and hyperarousal) between HC, IRD, 
and nIRD (p<0.05).
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Regarding the psychological status of the participants, 
DASS-21 results showed that the proportion of individu-
als with moderate or higher depression rates was 37.5% in 
the HC group, 21.7% in the nIRD group, and 13.0% in the 
IRD group (p=0.0004). Moderate or higher anxiety rates 
were 47.6% in the HC group, 32.5% in the nIRD group, and 
22.7% in the IRD group (p=0.002). Additionally, moderate 
or higher stress rates were 21.9% in the HC group, 16.8% 
in the nIRD group, and 13.6% in the IRD group (p=0.045). 
The psychological status of the participants, assessed by 
crude DASS-21 subscores, is represented in Figure 1. Age 
and sex-adjusted DASS-21 subscores are summarized in 
Table 3. Mean adjusted DASS stress and depression scores 
were higher in the healthy control group compared to the 
non-inflammatory and inflammatory groups.

The IES-R crude subscores were summarized in Figure 2. The 
proportion of individuals with mild or higher psychological 
impact rates was 23.8% in the HC group, 20.5% in the nIRD 
group, and 14.1% in the IRD group (p<0.05). Age and sex-ad-
justed IES-R subscores are presented in Table 3. Mean adjusted 
intrusion, avoidance, and hyperarousal subscale scores were 
lowest in the IRD group.

Univariate analysis revealed seven variables related to DASS-
21 anxiety, depression, and stress, including IES-intrusion, 
IES-hyperarousal, VAS-pain, PhGA, gender, COVID-19 contact 
history, and educational status (Table 4). Furthermore, mul-
tiple binary logistic regression analysis of the entire group 
showed that independent risk factors for DASS-21 anxiety 
were IES-hyperarousal subscores (Odds Ratio (OR), 5.18; 95% 
Confidence Interval (CI), 2.91–9.24; p<0.0001), female gender 
(OR, 2.46; 95% CI, 1.20–5.04; p=0.015), COVID-19 contact his-
tory (OR, 2.92; 95% CI, 1.15–7.45; p=0.025), and VAS-pain (OR, 
1.16; 95% CI, 1.01–1.35; p=0.043). The independent risk factor 
for DASS-21 depression was IES-hyperarousal subscores (OR, 
5.62; 95% CI, 3.27–9.69; p<0.0001). Additionally, independent 
risk factors for DASS-21 stress were COVID-19 contact history 
(OR, 2.64; 95% CI, 1.04–6.71; p=0.042) and IES-hyperarousal 
subscores (OR, 5.04; 95% CI, 2.92–8.68; p<0.0001).

DISCUSSION
This study adopted a novel approach by comparing the impact 
of COVID-19 infection on three different groups: IRD, nIRD, and 
HC. Our findings indicate that the rate of confirmed COVID-19 
infection was similar across all groups. The psychological bur-
den of the COVID-19 outbreak was not uniformly perceived 
throughout the society, with healthy volunteers being signifi-
cantly more affected by mental health issues than the other 
groups. Among the behavioral attitudes towards preventive 
measures against COVID-19, patients with IRD showed more 
attention to physical distancing.

In this study, at least 6.1% of patients with IRD and 3.6% of 
patients with nIRD had confirmed COVID-19 infection. These 
figures are higher than the reported proportions of COVID-19 
cases in rheumatic diseases in France (1.8%), Italy (0.2–0.6%), 
Spain (0.48%), and Germany (2.2%).17–19 Recent studies have 
suggested that the risk of COVID-19 infection in autoimmune 
IRD is similar or slightly higher compared to the general popu-
lation.20,21 Our findings indicate that the frequency of COVID-19 
in IRD is comparable to that of nIRD and HC. Thus, there ap-
pears to be no significant increase in the risk of COVID-19 in-
fection in rheumatic diseases, contrary to initial expectations.

Regarding preventive measures for COVID-19, although main-
taining physical distancing was highest in the inflammatory 
group, the number of patients with positive COVID-PCR was 
similar across the groups. Several factors may explain this find-
ing. Firstly, in our study, maintaining physical distancing was 
assessed only in public areas, and we were unable to quanti-
fy ventilation within rooms or close contact with potentially 
infected family members at home. Secondly, besides physical 
distancing, other individual or public preventive interven-
tions could be contributing to the occurrence of COVID-19.22 
Therefore, it is challenging to determine the exact relationship 
between physical distancing and COVID-19 infection in this 
cross-sectional investigation.

During the initial phase of the COVID-19 outbreak, the man-
agement of IRD posed challenges for both patients and rheu-
matologists. Immunosuppressive drugs were seen as dou-
ble-edged swords at that time. Although disease activity was 
effectively controlled with immunosuppressive therapy, con-
cerns arose regarding the increases risk of COVID-19 infection 
and its impact on related outcomes. Despite these concerns 
about the care of patients with IRD, many international and 
national treatment guidelines have recommended maintain-
ing regular medical therapy for patients without suspected or 
confirmed COVID-19.9–11 Furthermore, according to the Global 
Rheumatology Alliance registry, patients who received biolog-
ic Disease-Modifying Antirheumatic Drug/JAK Inhibitor (bD-
MARD/JAKi) monotherapy shortly before being diagnosed with 
COVID-19 had a decreased risk of hospitalization compared to 
those who did not receive DMARD therapy.23 Today, the patho-
genesis of COVID-19 infection is better understood, leading 
to the use of certain immune-modulating treatments (such as 
corticosteroids, tocilizumab, anakinra) as potential therapies 
for cytokine release syndrome in COVID-19 patients.24

Most previous studies have primarily investigated treatment de-
cisions for systemic rheumatic diseases from the physician’s per-
spective.9,10 However, there is limited data concerning patients’ 
perceptions regarding treatment adherence or usual drug mod-
ifications in patients with IRD during the COVID-19 pandemic. 
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A longitudinal study conducted in New York during the height 
of the COVID-19 pandemic focused on this issue. The study 
demonstrated that nearly 11–14% of patients with systemic 
rheumatic disease reported self-imposed or physician-direct-
ed treatment modifications.25 In another study examining the 
effects of the COVID-19 pandemic on the daily management 
of rheumatic diseases, it was found that over 30% of patients 
with IRD had one of their medication doses reduced or dis-
continued. The most commonly modified drugs were Non-
steroidal Anti-Inflammatory Drugs (NSAIDs) (41.6%), followed 
by bDMARDs (17.4%), Conventional Disease-Modifying An-
tirheumatic Drugs (cDMARDs) (12.0%), and corticosteroids 
(12.0%).17 Our study revealed significant changes in treatment 
adherence among the inflammatory disease group during 
the lockdown period. Approximately 40% of the patients 
discontinued TNFi or extended the dosing interval without 
obtaining physician’s advice. The rate of discontinuation or 
modification of ongoing therapy was higher than previous-
ly reported.17,25 Various factors may contribute to poor med-
ication adherence in patients with chronic inflammatory dis-
ease. One factor could be apprehension regarding COVID-19 
infection, as many patients receiving immunosuppressive 
drugs may have been concerned about their susceptibility to 
COVID-19 and potential poor outcomes during the early stag-
es of the pandemic.26 Another factor could be limited acces-
sibility to healthcare services during the pandemic. Addition-
ally, patients’ perceptions or beliefs about their own disease 
may influence treatment adherence. In this study, nearly 39% 
of patients with inflammatory rheumatic disease believed 
that their diseases or the therapy they were using may have 
increased the risk of COVID-19 infection.

Excessive fear, stress, or anxiety related to COVID-19 infection 
is gradually spreading across different segments of society, 
triggering a wide variety of psychological distress and nega-
tively affecting people’s daily lives and social interactions.6 Pre-
vious research has indicated that patients with IRD were more 
likely to experience psychological distress, with high rates of 
depression, anxiety, and post-traumatic stress throughout the 
COVID-19 pandemic.27,28 The REUMAVID study, which included 
a larger proportion of patients with rheumatic and musculo-
skeletal diseases from seven European countries, suggested 
that the COVID-19 pandemic had an adverse impact on the 
well-being, mental health, and physical health of many pa-
tients.27 In our study, 22.7% of patients with inflammatory dis-
ease had moderate or higher anxiety, and at least 13% of these 
patients also experienced depression and stress associated 
with the COVID-19 pandemic. These findings highlight the im-
portance of screening for the impact of the current COVID-19 
pandemic on mental health as part of the follow-up care for 
patients with IRD during this ongoing crisis.

Interestingly, our data revealed that the HC group was signifi-
cantly more affected by mental health issues related to depres-
sion and stress during the COVID-19 pandemic compared to the 
inflammatory and non-inflammatory groups. Similarly, the HC 
group exhibited the highest risk of intrusion and hyperarousal. 
A recent study by Iannuccelli et al.29 also reported higher stress 
scores in HC, followed by fibromyalgia and then RA during the 
COVID-19 outbreak. This unexpected difference within the HC 
group can be partly explained by varying levels of COVID-19 ex-
posure across society. Healthy controls without chronic diseases 
may be more susceptible to stress as they are less accustomed to 
dealing with physical and mental discomfort and the resulting 
uncertainty. Chronic illness itself can be considered a stressor, 
and individuals with these conditions may be better adapted 
to coping with challenging situations.30 Additionally, during the 
pandemic, when participants were enrolled in this study, individ-
uals with chronic diseases were placed on administrative leave 
by the government, allowing them to isolate at home. Therefore, 
patients with inflammatory diseases were able to stay away from 
crowded environments such as work and public transportation, 
which may have led to a decrease in their stress levels. However, 
healthy volunteers had to continue working and were exposed 
to social environments, enclosed spaces, and crowded settings 
during this period, which may partly explain the higher levels of 
depression and stress observed in this group.

One strength of our study, unlike previous research, was the 
comparison of the effects of COVID-19 infection on behavioral 
attitudes towards preventive measures and mental health in 
patients with IRD, nIRD, and HC. Consequently, we were able 
to evaluate the changes in the COVID-19-related psychologi-
cal burden among all three groups. Furthermore, unlike most 
studies, all of our participants were assessed face-to-face rath-
er than through digital means, such as electronic or online sur-
veys, during the COVID-19 outbreak. However, this study had 
some limitations. The sample size for each group was limited, 
and the study was conducted as a cross-sectional study in a 
tertiary referral center. Therefore, it is not possible to gener-
alize the study results to the entire IRD and nIRD population.

CONCLUSION
In conclusion, except for maintaining physical distancing, 
behavioral attitudes towards pandemic measures were con-
sistent across all groups. The majority of patients with IRD 
discontinued or extended their ongoing treatment without 
physician’s recommendation. Contrary to our expectations, 
healthy volunteers were significantly more likely to experience 
psychological distress compared to the other two groups. 
Therefore, close monitoring and early recognition of psycho-
logical discomfort during the COVID-19 pandemic could en-
hance patient adherence and disease control.
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