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Abstract
Purpose  The COVID-19 pandemic might add to the stressors experienced by people living with rheumatic diseases. This 
study aimed to examine rheumatic patients’ functional and psychosocial states during the pandemic and assess its impact 
on their quality of life.
Methods  Our time-series study included a patient-centered electronic survey, sampling adult rheumatic patients living in 
Saudi Arabia at different time points from March to August 2020. Patient-reported outcomes included physical function, 
anxiety, depression, fatigue, sleep disturbance, ability to participate in social roles, and pain interference domains were 
measured using the Patient-Reported Outcomes Measurement Information System (PROMIS-29 Profile v2.1).
Results  A total of 1278 respondents were enrolled. Results showed significant variation in patients’ experiences. Our analyses 
revealed that the physical well-being of rheumatic patients was significantly impacted, and such effect was persistent over 
time irrespective of public health measures to control the COVID-19 outbreak.
Conclusion  Our findings consistently demonstrated the need for psychological and social consideration to improve rheumatic 
patients’ quality of life. Nevertheless, there is still a lot to be learned about the extent of COVID-19 impact on rheumatic 
patients and the implications it has on long-term disease outcomes.
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Introduction

The burden of rheumatic disease generally extends beyond 
the effects of the disease on various organs [1]. The diagno-
sis of many rheumatic diseases is associated with physical, 
mental, and financial implications for the patient. Impair-
ment in any of these aspects can have a negative impact 
on the perception of their condition, quality of life, and 

therapeutic success [2]. Such understanding of the relation-
ship between rheumatic diseases and factors that can affect 
a patient's quality of life has grown and improved over the 
past decade, with particular emphasis on patient-reported 
outcomes [3]. These results usually reflect factors that mat-
ter to patients and are likely to influence their quality of life.

A patient's quality of life tends to be altered by many 
internal and external factors. For example, concomitant 
mood disorders, social circumstances, and surrounding 
environment can affect a patient's quality of life and, con-
sequently, patient-reported outcome [4]. Recognizing these 
factors is critical to improving a patient's health and overall 
well-being.

In the past two years, the world has been severely 
impacted by the COVID-19 pandemic. We recently reported 
in a cross-sectional study on the burden of the COVID-19 
pandemic on rheumatic patients’ perception and behavior 
[5]. The toll of this pandemic on individuals with rheumatic 
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diseases ranged from disease perception, healthcare utiliza-
tion, to medication adherence.

In this study, utilizing a longitudinal survey, we sought 
to assess changes in social, mental, and physical impair-
ments in rheumatic patients living in Saudi Arabia (SA) at 
different time points during the COVID-19 pandemic. We 
also examined the demographic, conditional, and situational 
factors associated with changing quality of life.

Methods

Study design and setting

This study was an observational, longitudinal time-series 
investigation at three time points during the COVID-19 
pandemic. The selected time points reflect major public 
health measures to contain the spread of the virus, starting 
with full lockdown or total curfew (Time 1 = March–April, 
2020), partial relaxation of the curfew (Time 2 = May–June, 
2020), and complete or full resolution of the curfew and 
resumption of normal clinical services in all hospitals in 
SA (Time 3 = July–August, 2020). These time points were 
chosen because of the potential impact of related factors on 
patients’ well-being, such as healthcare accessibility. The 
study report was guided by the Strengthen the Reporting of 
Observational Studies in Epidemiology (STROBE) guide-
lines [6].

Participants

The participants were recruited from the following regis-
tries: Charitable Association of Rheumatic Diseases, Saudi 
Inflammatory Disease Patients Support Group, and the Spe-
cialized Rheumatology Clinic at King Khalid University 
Hospital (KKUH) in King Saud University (KSU). Database 
managers accessed contact numbers to send text message 
invitations containing an electronic link to our study survey, 
while ensuring the concealment of respondent identifiers. 
The survey included study-related information and terms of 
informed consent. Individuals who understood and agreed 
to participate provided electronic informed consent per 
the guidelines of the Institutional Review Board of KSU, 
Riyadh, SA (Approval No. E-20–4787). Informed consent 
was obtained from all participants included in the study.

All individuals diagnosed with rheumatic disease, who 
were over 18 years of age and residing in SA at the time 
of the survey were included in our study. Also, individuals 
with concomitant conditions, including overlap syndrome, 
comorbidities, and psychiatric disorders, were considered 
eligible regardless of their diagnosis date or treatment plan.

Variables

The administered survey was set to collect time-series data 
on the impact of COVID-related mandates on the functional 
and psychosocial states of rheumatic patients over three time 
points during the early months of the pandemic. Other covari-
ates considered were: demographics (age, gender, national-
ity, marital status, educational level, and employment), health 
condition (smoking habits, diseases [rheumatic, comorbidity, 
and psychological disorders], and COVID-19 infection). Con-
founding factors related to rheumatic patients’ health behaviors 
and perceptions in COVID-19 context were also considered, 
including utilizing healthcare services, obtaining medications, 
and fear of COVID infection. The construct of the question-
naire and scoring system have been previously delineated [5].

Outcomes

The outcome parameters included physical and mental health 
domains measured using Patient-Reported Outcomes Meas-
urement Information System 29-item (PROMIS-29) profile 
version 2.1 [7]. The PROMIS® domains included physical 
function (PF), ability to participate in social roles and activities 
(social participation [SP]), anxiety (ANX), depression (DEP), 
fatigue (FTG), sleep disturbance (SD), pain interference (PI), 
and pain intensity (pain level [PL]). Each domain consisted 
of four items, and each item was weighed on a 5-point Likert 
scale, except for pain intensity which consisted of one item that 
was weighed on a 1–10 scale. The raw scores for each domain 
were summed separately (score could range from a minimum 
of 4 to a maximum of 20 points), then converted using the 
T-score metric system for each participant. The T-score scaled 
the raw score into a standardized T-score with a mean of 50 
and a standard deviation (SD) of 10 based on the US refer-
ence population. The T-scores thresholds/cut-offs were also 
implemented to generate four categories (within normal limits, 
mild, moderate, and severe) according to PROMIS-29 guide-
lines [7].

Data collection and management

The electronic survey was constructed using Google Forms 
consisting of a series of questionnaires (in Arabic and Eng-
lish) focused on capturing the aforementioned variables. The 
captured data were collected onto Google Sheets and securely 
maintained in Google Drive by database governors at KKUH 
in KSU until further analysis.

Statistical analysis

All observed data were included for statistical analysis. Our 
dataset included missing values due to participants’ dropout. 
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The loss of data was treated as missing completely at ran-
dom. Thus, multiple imputation was used to minimize biased 
results.

Descriptive statistics were expressed as mean (± SD) for 
continuous variables, whereas prevalence (frequency and 
percentage) for categorical variables. Kolmogorov–Smirnov 
test was used to assess the normality of continuous vari-
ables, and Levene's test was used to assess the homogeneity 
of equal variance. Multiple response dichotomies analysis 
was applied to describe questions measured with multiple 
simultaneous selections.

The chi-square test of independence was utilized to assess 
statistical associations between categorical study variables 
across the three time points. Also, a one-way ANOVA test 
was used to compare the continuous variables across the 
three time points of the study. Bonferroni adjusted post-hoc 
pairwise comparison was applied for the statistically sig-
nificant mean differences between participant responses at 
the three time points. However, when a violation of the sta-
tistical equal variance assumption was noticed, an adjusted 
Welch's one-way ANOVA was used, followed by a Games-
Howell adjustment.

Additionally, the multivariate linear regression analysis 
was used to assess the combined and individual associa-
tions between relevant key predictors and risk factors and the 
measured PROMISⓇ outcomes across the three time points 
accounting for the period of quarantine as a factor in the 
analysis. All statistical analyses were expressed with a 95% 
confidence level. A P-value of less than 0.05 was considered 
statistically significant. All statistical data analysis was per-
formed using SPSS IBM version 21.

Results

Patients’ characteristics

A total of 1278 participants completed the surveys. The 
response rate was about 20% for the first time point. How-
ever, it decreased by almost a half for the second, and it 
remained as such for the third time point, despite our 
attempts to improve participation (Table 1).

The overall average age was 36 (± 9.75) years, with the 
majority being females (86%), married (53.3%), Saudi 
(85.8%), educated (65%), and unemployed (65.1%). No sig-
nificant difference was found in participants’ demographics 
across all three surveys (Table 1).

As for their health conditions, most participants had never 
smoked cigarettes (94.6%). Moreover, patients with rheu-
matoid arthritis (RA) represented 43.1% of the participants, 
followed by systemic lupus erythematosus (31.2%), among 
other inflammatory diseases (25.7%). Their disease status at 
the last follow-up visit with a rheumatologist was reported 

mainly as inactive (67.4%); However, (20.6%) perceived 
that their disease activity had worsened (20.6%) during the 
COVID-19 pandemic.

Out of the 1278 participants, only 496 rheumatic patients 
were diagnosed with comorbidities (38.8%), many of whom 
had multiple comorbidities (63.3%). The three most preva-
lent conditions included hypertension, endocrine dysfunc-
tion, and diabetes. Moreover, 138 patients were diagnosed 
with psychological disorders (10.8%), many of whom had 
multiple disorders (42%). The three most common condi-
tions included depression, stress/anxiety, and sleeping dis-
order. No significant difference was found in participants’ 
health conditions across all three surveys (Table 2).

Patients’ health behaviors and perceptions

As a result of the pandemic, the prevalence of COVID-
19 infection among all patients was approximately 3% in 
times 1 and 2 but significantly increased to 14% in time 3 
(P < 0.001). Some rheumatic patients reported experiencing 
difficulty accessing healthcare services (33.7%) or obtain-
ing their prescribed medications (48.3%). Emergency visits 

Table 1   Descriptive analysis of rheumatic patients’ characteristics

Variable Total (N = 1278)

Demographic
Age (years), mean (S.D.) 36.31 (9.75)
Gender (male), n (%) 179 (14)
Nationality (Saudi), n (%) 1097 (85.8)
Marital status, n (%)
 Never married 473 (37.7)
 Currently married 681 (53.3)
 Previously married 124 (9.7)

Educational level, n (%)
 Elementary education 49 (3.8)
 Intermediate education 392 (30.7)
 Higher education 837 (65.5)

Employment (yes), n (%) 446 (34.9)
Health condition
 Smoking (yes), n (%) 69 (5.4)

Psychological disorder (yes), n (%) 138 (10.8)
Comorbidity (yes), n (%) 506 (39.6)
Rheumatic disease diagnosis (type), n (%)
 Rheumatoid arthritis 551 (43.1)
 Systemic lupus erythematosus 399 (31.2)
 Behçet syndrome 40 (3.1)
 Sjögren syndrome 27 (2.1)
 Rheumatoid spondylarthritis 18 (1.4)
 Other inflammatory disease 131 (10.3)
 Overlap syndrome 112 (8.8)

Disease status (active), n (%) 417 (32.6)
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and medication self-alteration were significantly increased 
by time 3 to almost 16% and 32%, respectively (P < 0.001). 
Moreover, we found an increase in patients’ fears/worries 
between times 1 and 2 then a decrease between times 2 and 
3, particularly with fear of getting COVID-19 infection 
(P < 0.001) (Table 2).

Patient‑reported outcomes

During the pandemic, rheumatic patients reported mildly 
impaired PF (T-score mean = 43.58 [± 3.18]). The mean PF 
score significantly decreased over time, F(2,1275) = 4.32, 
P = 0.014 (Table 2). The Bonferroni adjusted post-hoc pair-
wise comparison test showed that there was a significant 
difference between times 1 and 3 (P = 0.028) compared to 
other time periods. On the other hand, mild FTG symp-
toms were reported by the patients (T-score mean = 56.44 
[± 2.65]). The mean FTG score was significantly increased 
over time, F(2,1275) = 3.20, P < 0.042 (Table 2). The Bon-
ferroni adjusted post-hoc pairwise comparison test showed 
that there was a significant difference between times 1 and 
3 (P = 0.036) compared to other time periods.

In the multivariate linear regression (Table 3), we also 
found that impaired PF was significantly common among 
Saudi patients (P = 0.001) who were older, married, and edu-
cated (P < 0.001), as well as employed (P = 0.003). Moreo-
ver, rheumatic patients experiencing active disease activity 
(B = − 0.37, P = 0.021), without having any comorbidities, 

except diabetes, (B = −0.80, P = 0.018) were likely to have 
impaired physical health. Additionally, the reduction of 
physical activity was associated with higher FTG, PI, and PL 
(P < 0.001). Furthermore, patients with increased rheumatic 
disease activity (B = 0.789, P < 0.001) and/or diagnosed 
with psychological disorders (B = 0.755, P = 0.002) were 
predictive of them feeling fatigued during the pandemic. 
We found that increased FTG was positively correlated with 
DEP symptoms and PI (P < 0.001).

Additionally, the SD and PI experiences by rheumatic 
patients were reported to be within normal limits (T-score 
mean = 53.07 [± 3.45] and 59.09 [± 2.34], respectively). 
Of note, patients’ PL was considered moderate (mean 4.69 
[± 0.31]). The mean SD score did not differ over time, 
F(2,1275) = 1.20, P = 0.301. Meanwhile, the mean PI sig-
nificantly increased over time, F(2,1275) = 4.49, P = 0.011 
(Table 2). The Bonferroni adjusted post-hoc pairwise com-
parison test showed that there was a significant difference 
between times 1 and 3 (P = 0.020) compared to other time 
periods.

In a multivariate analysis, all marital and educational 
statuses significantly converged with patients' lower sleep 
quality (P < 0.050). Age and comorbidity did not converge 
with sleep quality (Table 3). Moreover, patients with active 
rheumatic disease, particularly ankylosing spondyloar-
thritis (AS), were likely to experience sleep disturbances 
(P < 0.050). Interestingly, rheumatic patients with COVID-
19 infection were also likely to experience poorer sleep 

Table 2   Descriptive analysis of patient-reported outcomes during COVID-19 and comparison between the three time points

**P-value is significant at the 0.01 level (2-tailed); *P-value is significant at the 0.05 level (2-tailed)

Variable Overall (N = 1278) Time 1 (N = 600) Time 2 (N = 351) Time 3 (N = 327) P-value

COVID-19 infection
 COVID-19 infection (confirmed), n (%) 75 (5.9) 19 (3.2) 10 (2.8) 46 (14.1)  < 0.001**

Healthcare access
 Hospital or clinic visit (no), n (%) 429 (33.7) 201 (33.5) 143 (40.7) 85 (26)  < 0.001**
 Obtaining medication (no), n (%) 617 (48.3) 313 (52.2) 152 (43.3) 152 (46.5) 0.023*

Patient perception (worry)
 Worsening disease activity, n (%) 263 (20.6) 109 (18.2) 82 (23.4) 72 (22) 0.122
 Contracting COVID infection, n (%) 703 (55) 331 (55.2) 203 (57.8) 169 (51.7)  < 0.001**

Deteriorating disease if COVID infected, n (%) 864 (67.6) 399 (66.5) 245 (69.8) 220 (67.3) 0.394
 Losing a job, n (%) 230 (18) 100 (16.7) 70 (19.9) 60 (18.3) 0.742

Patient-reported outcome
 Physical function, mean (S.D.) 15.84 (3.71) 16.16 (3.64) 15.61 (3.79) 15.50 (3.70) 0.014*
 Social participation, mean (S.D.) 13.51 (4.25) 13.85 (4.30) 13.27 (4.27) 13.16 (4.09) 0.028*
 Anxiety, mean (S.D.) 9.57 (4.02) 9.42 (3.89) 9.63 (4.02) 9.78 (4.25) 0.403
 Depression, mean (S.D.) 8.75 (4.15) 8.52 (4.10) 8.74 (4.04) 9.14 (4.39) 0.094
 Fatigue, mean (S.D.) 11.82 (4.38) 11.54 (4.33) 11.83 (4.23) 12.30 (4.52) 0.042*
 Sleep disturbance, mean (S.D.) 12.30 (1.76) 12.35 (1.82) 13.34 (1.64) 12.17 (1.76) 0.301
 Pain interference, mean (S.D.) 10.88 (4.59) 10.48 (4.47) 11.15 (4.68) 11.34 (4.67) 0.011*
 Pain intensity (levels), mean (S.D.) 4.63 (2.51) 4.37 (2.48) 4.78 (2.53) 4.94 (2.50) 0.002**
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quality (B = -0.430, P = 0.041). We also found that sleep 
quality was negatively and independently associated with 
PL and PI. A patient’s score for PI tended to rise incremen-
tally, corresponding to declining sleep quality (B = -0.38, 
P = 0.025).

Moreover, the majority of rheumatic patients indicated 
experiencing pain within normal limits that were not debili-
tating in their daily lives during the pandemic. Though our 
results showed that the mean scores for PL significantly 
increased over time, F(2,1275) = 6.50, P = 0.002. Consist-
ently, a patient experiencing heightened PI was likely to be 
older, with active rheumatic disease, one or more comorbid-
ity, increased disease activity, and longer disease duration 
(P = 0.001), according to the multivariate model (Table 3). 

However, patients diagnosed with SLE (P < 0.001) or 
beçhet’s syndrome (P = 0.048) measured significantly lower 
PI compared to other rheumatic patients. Additionally, a 
rheumatic patient who is anxious, fatigued, and sleep dis-
turbed was predictive of increased PI during the pandemic 
(P < 0.050).

As for their mental health, rheumatic patients indicated 
mild ANX and DEP symptoms (T-score mean = 57.47 
[± 3.38] and 55.17 [± 3.34], respectively). The mean ANX 
and DEP scores increased over time, but results did not show 
significant statistical difference between the three time peri-
ods (Table 2).

Interestingly, greater depression symptoms were common 
in younger, single individuals, whereas increased anxiety 

Table 3   Multivariate linear regression for functional patient-reported outcomes (N = 1278)

AS   Ankylosing spondylarthritis; BD   Behçet’s syndrome; **Correlation is significant at the 0.01 level (2− tailed); *Correlation is significant at 
the 0.05 level (2− tailed)

Predictor Unstandardized coefficient B (95% CI)

Physical function (PF) Fatigue (FTG) Sleep quality (SLP) Pain interference (PI)

Age − 0.05 (− 0.07, − 0.04)** 0.01 (− 0.01, 0.02) − 0.01 (− 0.02, 0.01) 0.04 (0.03, 0.06)**
Male − 0.34 (− 0.76, 0.09) − 0.50 (− 0.93, − 0.08)* 0.08 (− 0.21, 0.37) − 0.14 (− 0.59, 0.32)
Saudi 0.67 (0.27, 1.08)** – – − 0.65 (− 1.10, − 0.20)*
Marital status (single) − 0.64 (− 0.29, − 0.98)** – − 0.48 (− 0.82, − 0.15)* –
Education level (elementary) − 1.43 (− 2.17, − 0.69)** − 1.41 (− 2.17, − 0.65)** − 0.62 (− 1.14, − 0.10)* − 0.97 (− 1.81, − 0.13)*
Employed 0.47 (0.16, 0.79)* – – –
Smoker – – − 0.30 (− 0.74, 0.14) –
Psychological disorder – 0.76 (0.28, 1.23)* – –
Comorbidity − 0.80 (− 1.46, − 0.14)* − 2.20 (− 4.78, 0.38) – 0.56 (0.23, 0.88)**
Confirmed COVID-19 infec-

tion
– – − 0.43 (− 0.84, − 0.02)* –

Disease diagnosis – – 0.89 (0.08, 1.70)* (AS) − 0.81 (− 1.16, − 0.46)** 
(BD)

Active disease activity − 0.37 (− 0.68, − 0.06)* 0.23 (− 0.10, 0.57) 0.27 (0.06, 0.48)* 0.59 (0.23, 0.95)**
Disease duration (years) – – – 0.04 (0.017, 0.062)**
Difficulty accessing health-

care
– – – –

Difficulty obtaining medica-
tion

– − 0.34 (− .63, − 2.27)* –

Worsening disease activity – 0.79 (0.40, 1.17)** – 0.73 (0.31, 1.14)**
Contracting COVID infection – – – 0.30 (− 0.03, 0.63)
Deteriorating disease, if 

infected
− 0.24 (− 0.55, 0.067) – – –

Losing a job – – – –
Physical function – – – –
Social participation – − 0.07 (− 0.15, 0.02) – –
Anxiety – – – 0.05 (0.00, 0.10)*
Depression – 0.27 (0.23, 0.31)** − 0.02 (− 0.05, 0.01) –
Fatigue − 0.13 (− 0.18, − 0.08)** – − 0.03 (− 0.07, 0.00) 0.69 (0.65, 0.73)**
Sleep disturbance – – – − 0.12 (− 0.21, − 0.03)*
Pain interference − 0.43 (− 0.48, − 0.38)** 0.57 (0.53, 0.61)** − 0.04 (− 0.07, − 0.01)* –
Pain intensity (levels) – – – –
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was common among men who were not single (P < 0.050). 
The linear regression model showed that anxiety and 
depression were interrelated significantly and positively 
with many factors related to patients’ health behaviors and 
perceptions (Table 4). We identified that rheumatic patients 
(more likely those diagnosed with sjögren syndrome but 
less likely behçet’s syndrome) and/or with a psychologi-
cal diagnosis were at a higher risk of depressive symptoms 
(B = 1.62, P < 0.001). Also, patients who did or did not con-
tract COVID-19 infection were likely to feel more anxious 
and fearful (B = 1.20, P < 0.001) during the pandemic.

Furthermore, a significant decrease was found in the 
social health domain (P = 0.028), though the overall 
mean for patients’ SP was within normal limits over time 
(T-score mean = 47.68 [± 2.72]). The mean SP score sig-
nificantly decreased over time, F(2,1275) = 3.60, P = 0.028 

(Table 2). The Bonferroni adjusted post hoc pairwise com-
parison test showed that there was a significant difference 
between times 1 and 3 (P = 0.050) compared to other time 
periods.

Our results from the multivariate analysis showed that 
employed patients (B = 0.39, P = 0.023) who were not able 
to access healthcare services (B = -0.46, P < 0.005) during 
the pandemic were likely to be unable to perform their 
usual social roles and activities (Table 4). Age also seemed 
to play a factor such that for each additional one year rise 
in a patient's age, the model predicted that their scores 
for the ability to participate in social roles decreased by 
a factor equal to 0.050 points less on average (P < 0.001). 
Furthermore, the inability to participate in social activi-
ties negatively correlated with DEP (P = 0.054), FTG 
(P < 0.001), and PI (P < 0.001), even after adjustment for 
other covariates.

Table 4   Multivariate linear regression for psychosocial patient-reported outcomes (N = 1278)

RA Rheumatoid arthritis, SS Sjögren syndrome
**Correlation is significant at the 0.01 level (2-tailed); *Correlation is significant at the 0.05 level (2-tailed)

Predictor Unstandardized coefficient B (95% CI)

Anxiety (ANX) Depression (DEP) Social participation (SP)

Age − 0.02 (− 0.04, 0.00) − 0.09 (− 0.11, − 0.07)** − 0.05 (− 0.06, − 0.03)**
Male 0.50 (0.02, 0.98)* − 0.26 (− 0.80, 0.27) − 0.31 (− 0.77, 0.15)
Saudi – – –
Marital status (single) − 0.47 (− 0.85, − 0.09)* 0.48 (0.05, 0.90)* –
Education level (elementary) – – –
Employed – – –
Smoker − 0.57 (− 1.28, 0.15) 0.58 (−0.22, 1.38) –
Psychological disorder – 1.62 (1.06, 2.19)** –
Comorbidity – 0.19 (−0.18, 0.55) –
Confirmed COVID-19 infection 0.66 (− 0.01, 1.34)* – –
Disease diagnosis – 1.82 (0.61, 3.03)* (SS) − 0.51 (− 1.05, 0.03) (RA)
Active disease activity – – –
Disease duration (years) – – –
Difficulty accessing healthcare 0.49 (0.16, 0.82)* – − 0.46 (− 0.79, − 0.14)*
Difficulty obtaining medication – – –
Worsening disease activity – − 0.39 (− 0.84, 0.06) –
Contracting COVID infection 1.20 (0.84, 1.56)** 0.83 (0.47, 1.19)** –
Deteriorating disease, if infected 0.62 (0.23, 1.00)* – –
Losing a job 0.35 (0.02, 0.69)* 0.84 (0.39, 1.29)** –
Physical function – – –
Social participation – – –
Anxiety – – –
Depression 0.50 (0.46, 0.55)** – − 0.05 (− 0.09, 0.00)*
Fatigue 0.14 (0.09, 0.18)** 0.37 (0.31, 0.44)** − 0.19 (− 0.25, − 0.13)**
Sleep disturbance – − 0.08 (− 0.18, 0.03) –
Pain interference – 0.17 (0.11, 0.23)** −  0.50 (− 0.56, − 0.45)**
Pain intensity (levels) – – –
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Discussion

This study assessed the quality of life in people with rheu-
matic diseases living in SA during the COVID-19 pan-
demic. Significant changes in some PROMISⓇ domains 
were observed among patients warranting rheumatologists’ 
attention. It was also noticed that these domains were not 
just transient in nature during the COVID-19 pandemic 
and its corresponding public health interventions, but 
instead persistent over time and likely to reflect the com-
plexity of their long-term care.

Physical health (PF and FTG)

Our findings showed that the reduction in the overall phys-
ical health significantly correlated with increased fatigue 
and pain. Particularly for the older female patients, who 
had a lower physical function and established marriage, 
education, and employment, it meant that they had dif-
ficulty juggling their daily duties/responsibilities along-
side managing their own diseases during the pandemic. 
Supporting this result is the observation of women living 
with fibromyalgia, where reduced levels of daily lifestyle 
resulted in impaired physical function, worsened quality 
of life, and more fatigue [8]. This suggests that rheumatic 
patients experiencing functional difficulties might need 
personalized support to manage their symptoms, con-
sidering demographical factors, such as age, gender, and 
societal roles, as well as their history of physical function. 
One way perhaps by using a frailty screening assessment 
(e.g., Reported Edmonton Frail Scale) that could equip 
the rheumatologist with a multidimensional approach to 
identifying older patients at risk of negative outcomes due 
to physical weakness.

Moreover, we found that fatigue was positively cor-
related with high depressive and pain symptoms, which 
might be explained by the presence of pre-existing comor-
bidity and psychological disorder(s). The reduced physical 
energy was also common as a new symptom in rheumatic 
patients and the general population during the pandemic 
[9, 10]. The relationship between physical dysfunction and 
cognitive abnormalities coupled with heightened stressors 
has been well established in rheumatic diseases [11, 12]. 
This suggests that a prolonged worry and stress brought 
by stringent COVID-19 measures (e.g., restricted access 
to healthcare services) might worsen patients’ disease and 
treatment outcomes [13]. Thus, effective fatigue manage-
ment education should include a neuropsychic examina-
tion and stress-controlling strategies.

Furthermore, approximately 20% of our study popu-
lation had a negative perception of disease activity that 

persisted during the pandemic. In conjunction with wors-
ened symptoms of disease activity, we found increased 
impairment of functional ability. Such deterioration 
was also significantly associated with increased fatigue 
scores. These findings indicate a complex interrelationship 
between physical activity and disease activity. However, 
much of our understanding of this relationship remains 
unclear. It would be interesting to observe how physical 
impairment and fatigue would resolve after the pandemic.

Although fatigue is a common symptom in rheumatic 
diseases, fatigue complaints might be neglected at a clini-
cal visit and often misinterpreted as a non-disease-related 
symptom (i.e., comorbidity or medication). As a result, dis-
crepancies between patient and physician perspectives might 
negatively impact decision-making and health outcomes. 
Thus, recognizing patients’ concerns and providing ‘struc-
tural communication’ in addressing physical health might 
provide an opportunity for mitigating poor quality of life.

Physical health (SD and PI)

Sleeping abnormalities are commonly experienced by rheu-
matic patients [14]. Some studies conducted during the pan-
demic found that 30–40% of the participants experienced 
insomnia during isolation [9, 15]. Loss of a sleeping routine 
can lead to sleeping difficulties and a reduction in sleep qual-
ity [16, 17], particularly for rheumatic patients [13, 18]. In 
our study, significant sleep abnormalities were associated 
with subjective sleep quality, such as sleep duration, habitual 
sleep efficiency, and sleep disturbance.

Interestingly, in many of the first COVID-19 cases, 
new-onset of health problems related to sleeping difficul-
ties emerged, including physical exhaustion and daytime 
dysfunction [19, 20]. In addition, several studies suggested 
that insomnia predisposes individuals to chronic pain or 
increased pain [21–23]. Our results were consistent with 
evidence found in the literature, where people suffering from 
rheumatic pain had the most significant impact on their sleep 
quality. Similarly, individuals with RA commonly reported 
(60–75%) that arthritic pain interfered with their sleep to 
some degree [24]. Furthermore, a significant, positive cor-
relation (r = 0.612, P < 0.001) between disease activity and 
impaired sleep quality was found in a study of 55 patients 
with AS compared to age and gender-matched healthy con-
trols [25].

The worsening of pain might hamper a patient’s ability 
to cope with it and contribute to the reliance on maladap-
tive health behaviors, such as medication non-adherence, 
drug alteration, and self-medicating [5]. In addition, the 
restricted healthcare services and medications potentially 
contribute to worsening pain [26]. The current psychologi-
cal approach is heavily therapist-dependent [27, 28]. To 
mitigate COVID-related impact on the psychosocial status, 
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perhaps, it’s important to identify affected patients and offer 
innovative healthcare techniques [29–31] that can optimize 
empowerment in self-managing their rheumatic conditions 
and resilience to overcome pandemic challenges [32].

Mental health (ANX and DEP)

We found that intrinsic and extrinsic factors might have 
influenced the mental states during the pandemic. For 
instance, most of our participants were unemployed and felt 
anxious and depressed; even among employed individuals, 
we found many were fearful and distressed about losing their 
jobs. Our findings mirrored another study on the employ-
ment history of rheumatic patients during the pandemic 
[33]. Similarly, significant anxiety was associated with low 
monthly income (OR = 1.79, 95% CI = 1.07, 3.01, P < 0.026) 
[18]. In fact, inadequate financial resources were indepen-
dently associated with increased anxiety and depressive 
symptoms [34].

Also, the severity of anxiety and depression over time 
might be related to the extent (magnitude and duration) of 
exposure to COVID-related stressors. In our study, we found 
patients worried about contracting COVID-19 infection and 
losing their job at the same time were almost as depressed as 
those living with pre-existing psychological disorders. Also, 
patients who had already contracted the COVID-19 infec-
tion were no more anxious than those who were not infected 
and were still worried about it throughout the pandemic. 
Frontera and colleagues also found that anxiety, depres-
sion, and fatigue levels were similar between subjects with 
and without COVID-19 infection; however, those with the 
infection were at risk of long-term psychological impairment 
[35]. These findings indicate that the chronic coexistence of 
stressors might have a combined effect on the risk of devel-
oping psychiatric-like states or exacerbating the pre-existing 
symptoms.

We also identified that some rheumatic patients experi-
enced poorer mental health than others, even after adjusting 
for neuropsychiatric and comorbid disorders. For instance, 
patients, more likely those living with sjögren's syndrome 
but less likely with behçet's syndrome, felt more depressed 
and experienced increased fatigue and pain symptoms dur-
ing the pandemic. Similarly, the SPIN COVID-19 Cohort 
revealed a considerable increase in anxiety symptoms 
among people with scleroderma, but depressive symptoms 
had minimally increased compared to before the pandemic 
[34]. This might or might not be attributed to the nature of 
their disease [36, 37]. However, emerging evidence revealed 
that depression and rheumatic diseases might share common 
pathophysiological mechanisms potentially linking periph-
eral and brain immune responses [38–41].

Thus, experiencing environmental stressors during the 
pandemic (e.g., difficulty obtaining the needed healthcare 

services and resources) could negatively affect patients' 
mental health long-term. The poor mental state, in turn, 
might potentially impact patients' health perception and 
behavior [42]. This reflects a potential health risk that war-
rants physicians' attention during clinical assessments.

Social health (SP)

A statistically significant change was found in the social 
function domain, as more than half of the participants had 
mildly to severely impaired social function that was worsen-
ing over time. Older rheumatic patients with multiple mor-
bidities and who could not access healthcare services dur-
ing the pandemic were likely to be unable to participate in 
social roles. An in-depth analysis of participants’ responses 
revealed no significant difference regarding their experi-
ence in ‘doing leisure activities with others,’ ‘doing usual 
personal work at home,’ and ‘doing regular activities with 
friends.’ However, participants consistently scored lower in 
‘doing family activities.’ For the older patients who scored 
lower SP, this could presumably mean that they could not get 
the family support they needed during the pandemic. How-
ever, more younger patients seem to be experiencing a simi-
lar social deprivation [43]. These findings were not entirely 
unsuspected, but one might question whether participation 
in social roles during the pandemic can be considered a valid 
construct in the context of COVID-19 restrictions.

Nevertheless, the forced social isolation implemented to 
mitigate the spread of COVID-19 might trigger long-term 
health impacts in rheumatic patients. The inability to par-
ticipate in social activities due to the COVID-19 measures 
may worsen some patients' mental health. We found that the 
failure to participate in social activities significantly cor-
related with depression, fatigue, and pain levels, even after 
adjustment for confounding factors. Our results were con-
sistent with findings from other studies [29, 44], where older 
rheumatic patients with strict social distancing measures 
showed a negative impact on mental well-being compared 
to patients with flexible social distancing [29, 45]. Other 
studies reported that participants prevented from social 
gatherings suffered loneliness and sadness early during the 
pandemic [10], whereas social support made individuals less 
stressed about their health and the infection [44, 46]. This is 
important because social isolation potentially makes transi-
tory loneliness chronic, which might impact cardiovascular 
health in the long term [47].

Undoubtedly, social distancing with effective communi-
cation has been valued as beneficial protection of rheumatic 
patients during the pandemic, as individuals declared that 
social support made them less stressed about their health and 
the infection [44, 46]. However, it is important to investigate 
during follow-ups whether patients maintain the limitation 
of social activity long-term.
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Strengths and limitations

Our study provides a glimpse into the experience of patients 
living with chronic diseases under strict COVID-19 public 
health measures. We used a validated tool to capture vari-
ous domains related to the overall well-being of individuals. 
Using a time-series design allowed us to examine trends 
of important patient-reported outcomes, considering the 
natural experiment generated by public health interven-
tion measures. Yet, the limitations were as follows: First, 
the inclusion criteria allowing for the collection of hetero-
geneous data might have introduced unexpected confound-
ing variables. However, exploring all these relationships 
was beyond the scope of our present study. Thus, specific 
predictors were selected for regression modeling based on 
our literature review of relevance. Second, the nature of the 
survey-based study might have allowed for the misclassifica-
tion of patients and their diseases. Hence, we tried to avoid 
disease-based analysis and focused on our population as a 
whole. Third, the online survey might have caused patients 
with no e-technology to be marginalized. This then raises 
the question of whether the PROMISⓇ questionnaire is reli-
able as an online survey. To the best of our knowledge, no 
study has investigated this problem, but it is worth explor-
ing. Fourth, the scores may have been generalized for some 
rheumatic patients as emerging evidence suggests chang-
ing the PROMISⓇ fatigue scores threshold, particularly for 
RA patients [48]. Lastly, the change in response rate due 
to participants’ dropout might have been influenced by the 
‘situational demand’ brought by the COVID-19 crisis. The 
faced health risk during the early days of the pandemic likely 
drove respondents to participate in our survey. However, as 
the local restrictions eased and more information surfaced 
about the nature of COVID-19, it probably affected partici-
pants’ interest/decision to respond to the surveys. Thus, we 
have included all observed data and applied multiple imputa-
tion method to deal with non-response bias. Nevertheless, 
results should be interpreted with caution.

Conclusion

The involuntary social isolation brought by the COVID-19 
pandemic upon rheumatic patients might trigger a vicious 
cycle of physical and mental distress leading to a worsen-
ing perception of their rheumatic diseases. Other factors, 
such as age, gender, comorbidity, and psychological disor-
ders, exacerbate the problem. Probable subsequent waves 
of COVID-19 put increasing psychological demand and 
pressure on coping mechanisms employed by rheumatic 
patients. We recommend planning before the next pandemic 
wave, implementing effective physician–patient communi-
cation during and after a pandemic, and employing a more 

holistic approach to social-mental-physical post-pandemic 
interventions.
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