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events? A survey on resilience of arthritis patients following
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Abstract
Resilience is defined as “the capacity of individuals to cope successfully with significant change or adversity”. The challenge
posed by the COVID-19 pandemic may potentially represent an overwhelmingly stressful event for patients with chronic
diseases. Aim of our study was to investigate the levels of resilience in individuals with inflammatory arthritis living in Emilia
Romagna, the third hardest-hit Italian region during the ongoing COVID-19 pandemic. To this purpose, we developed a survey
consisting of four different sections assessing demographic characteristics, the 14-item resilience scale (RS14) and questionnaires
evaluating depression and anxiety. Consecutive patients with inflammatory arthritis were recruited over a short time frame
immediately after the end of national lockdown and compared with control individuals from the general population. One hundred
twenty-two patients and 173 controls were included. Levels of resilience, as measured byRS14 score, were significantly higher in
patients with inflammatory arthritis (82.6 ± 14.0 vs 79.0 ± 12.8, p = 0.018). After stratification for gender, the difference in RS14
score was maintained in women (p = 0.045), but not in men (p = 0.252). High resilience, defined as having a RS14 score > 90,
was significantly more prevalent in patients than in controls (30% vs 16%, p = 0.009). In arthritis patients, no significant
differences in RS14 were observed after stratification for specific diagnosis, age, or disease duration and activity. Our findings
suggest that patients with inflammatory arthritis may be more resilient than the general population towards unexpected stressful
events such as the ongoing COVID-19 pandemic.
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Key Points
• Living with inflammatory arthritis may foster resilience.
• After COVID-19, patients with inflammatory arthritis were more resilient than the general population.
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Introduction

Several interpretations of the term “resilience” can be re-
trieved from literature [1], but a widely accepted definition is
“the psychological phenomenon representing the capacity of
individuals to cope successfully with significant change, ad-
versity or risk” [2]. Adversity is thus the prerequisite, followed
by a consequent learning and growing process that, along with
a positive adaptation to life’s challenges, culminates in the
development of resilience [2]. Therefore, resilient individuals
are expected to be better equipped to face up to unanticipated
changes and stressful situations [2] such as the challenge that
humanity has dealt with in the first months of 2020. Indeed, as
of August 19, 2020, over 22 million confirmed cases and
780,000 global deaths were reported (https://coronavirus.jhu.
edu/map.html) from severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), the causative agent of the
novel coronavirus disease 2019 (COVID-19) [3]. As the in-
fectious threat spread from country to country, unprecedented
containment measures were imposed by most national author-
ities, with a consequent deep economic crisis and compelling
social implications [4]. Not unexpectedly, this emergency
rebounded immediately on psychological wellness of popula-
tion, promoting a sudden increase in mental health issues such
as depression, anxiety and post-traumatic stress disorder [5,
6]. In this context, an even higher psychological distress may
be expected in patients with chronic rheumatic diseases,
fuelled by the patients’ perception of increased susceptibility
to infection arising from the vulnerability associated with the
chronic condition itself, the use of immunosuppressive
disease-modifying anti-rheumatic drugs (DMARDs) and the
difficulty in attending routine visits. On the other side, as
suggested by previous research, patients with autoimmune
diseases may develop stronger resilience as an adaptive re-
sponse to the chronicity of their condition [7, 8] and be there-
fore equipped with more effective coping strategies to deal
with an unexpected stressful experience such as the ongoing
COVID-19 pandemic [9]. On the light of this background, we
aimed to investigate the levels of resilience of patients affected
by inflammatory arthritis living in Emilia Romagna, the third
hardest-hit Italian region during the ongoing COVID-19
pandemic.

Materials and methods

Design of the study and population

We conducted a cross-sectional survey from May 11 to
June 10, 2020. Target population was composed of consecu-
tive adult patients regularly followed at two academic rheu-
matology clinics (IRCCS Istituto Ortopedico Rizzoli,
Bologna and Policlinico of Modena) located in the Emilia

Romagna region, Italy. To be included in the present study,
all patients must have an established diagnosis of rheumatoid
ar thr i t is (RA), psor ia t ic ar thr i t is (PsA) or axial
spondyloarthritis (axSpA) fulfilling the appropriate classifica-
tion criteria [10–12]. The survey was conducted immediately
after lockdown measures were eased from Italian Ministry of
Health and routine outpatient activity was resumed. Patients
were invited to participate to the study at the end of the first
follow-up visit after lockdown. A printed copy of the ques-
tionnaire was distributed to each patient by the attending phy-
sicians after reporting, on a dedicated page, anonymous infor-
mation regarding disease characteristics. To evaluate disease
activity, the ankylosing spondylitis disease activity score with
C-reactive protein (ASDAS-CRP) was used in patients with
axSpA [13], while the disease activity score including 28
joints and C-reactive protein (DAS28-CRP) was used to ho-
mogenize the assessment in RA and PsA [14, 15]. The strin-
gent DAS28-CRP cut-off of 1.9 was used to define remission,
as proposed by previous literature [16]. When the form was
completed, patients were asked to close it into a blank enve-
lope to be dropped into a lock box. The lock box was kept
closed until the end of the study period to preserve anonymity.

For comparison, a control group from the general popula-
tion was recruited. The same questionnaire was sent to 500
individuals living in the same geographic area, directly
contacted by the members of the research group, using the
Google Forms platform (https://docs.google.com/forms/). A
unique link to access the online survey page was provided,
and participants were explicitly asked to answer the survey
only once. Reporting was compliant with the Checklist for
Reporting Results of Internet E-survey (CHERRIES) [17].

Survey development and structure

A group of senior researchers (FU, LL, AB, RM, CF), includ-
ing a medical psychotherapist (LL) and a psychiatrist (AB),
designed the survey draft. Pilot testing was performed on a
pool of 20 consecutive patients. Suggestions were collected
and the questionnaire was modified accordingly. Finally, the
definitive version was reviewed by all study researchers and
approved by consensus. The survey consisted of four different
sections including a total of 58 questions. Section 1 covered
sociodemographic information. In section 2, participants were
asked to reply to the 14-item resilience scale (RS14) [18]—a
widely used tool for quantitative assessment of resilience—in
its validated Italian version [19] provided by Resilience
Centre, MT, USA, upon license. Each item is scored on a 7-
point Likert-type scale from 1 (strongly disagree) to 7 (strong-
ly agree) with a total sum ranging from 14 to 98. Scores above
90 indicate high resilience, and scores below 56 indicate very
low resilience [20].

In section 3, participants replied to the 21 items of the
Beck’s Depression Inventory II (BDI-II) [21]. The BDI-II is
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a widely used self-administered scale assessing the severity of
depression in normal individuals or psychiatric populations.
Each item is scored on a 4-point scale ranging from 0 (symp-
tom absent) to 3 (severe symptom) with a total sum ranging
from 0 to 63. A score ≥ 14 has been considered suggestive of
depression [22].

Finally, in section 4, participants had to complete the 14
items of the Hospital Anxiety and Depression Scale (HADS)
[23]. The HADS was originally developed to measure anxiety
and depression in a general population of medical patients.
The questionnaire is composed of 7 questions for anxiety
and 7 questions for depression, scored independently
(HADS-A and HADS-D, respectively). Each item is scored
0 to 3, for a total score ranging from 0 to 21 for each domain.
A cut-off of ≥ 8 has been proposed to distinguish between
cases and non-cases [24]. Complete structure of the survey
is provided in Supplementary Table S1.

Ethical considerations

The research was conducted in compliance with the
Declaration of Helsinki and its latest amendments [25]. No
personally identifiable information was collected and data
remained completely anonymous throughout the study. The
study was approved by the local Ethics Committee (Comitato
Etico Area Vasta Emilia Centrale, Bologna, Italy—approval
number: 0007795/2020).

Statistical analysis

Data are expressed asmean ± standard deviation (SD), median
(25th–75th percentile) or number (percentage) as appropriate.
Independent samples t test was used to compare means of
continuous variables between two groups. Analysis of covari-
ance (ANCOVA) was conducted to evaluate the level of re-
silience, depression and anxiety in patients with inflammatory
arthritis and controls after adjustment for potential con-
founders. Age and body mass index (BMI) were included in
the model because of significant differences between patients
and controls and because, in literature, age and BMI were
shown to affect resilience [26–32]. On the other hand, al-
though significant differences in educational level, smoking
habit, and presence of chronic comorbidities were also ob-
served, there is no solid literature basis suggesting an influ-
ence on resilience. Therefore, with the aim of avoiding model
overfitting in consideration of the limited number of patients,
we decided to include as potential confounders only
covariables known to have an effect on resilience. Analysis
of variance (ANOVA) with Bonferroni’s correction for mul-
tiple comparisons was used to compare resilience between
patients with different inflammatory arthritis. For the
ANOVA and ANCOVA, statistical assumptions, including
normality of data and homogeneity of regression slopes, were

assessed, and if assumptions were not met, appropriate trans-
formations were employed. Fisher’s exact test was used to
compare categorical variables between two groups, and chi-
square test was used to compare categorical variables between
more than two groups, with post hoc Bonferroni pairwise
comparison. Univariate linear regression models were built
to evaluate the correlation between continuous variables,
expressed as R2 coefficient and relative p value. All statistical
analyses were performed using the Statistical Package for the
Social Sciences (SPSS) software ver. 26.0 (IBM, Armonk,
NY, USA).

Results

General characteristics of the study population

General characteristics of the study population are reported in
Table 1. A total of 122 patients with inflammatory arthritis
were included in the study. Of these, 74 (61%) were female,
69 (57%) were affected by RA, 36 (29%) by PsA and 17
(14%) by axSpA. Regarding controls, 173 out of 500 individ-
uals replied to the survey. Mean age and BMI were signifi-
cantly higher in patients than in controls (p value 0.004 and
0.010, respectively). Characteristics of patients according to
the different disease groups are shown in Supplementary
Table S2.

Resilience in patients with rheumatic diseases
compared with controls

In ANCOVA model, patients with inflammatory arthritis
showed significantly higher levels of resilience, as measured
by RS14, when compared with controls (82.6 ± 14.0 vs 79.0 ±
12.8, p = 0.018; Fig. 1a). Furthermore, levels of depression
and anxiety were slightly higher in patients than in controls,
although the difference was not significant (BDI-II, 7.4 ± 7.5
vs 6.0 ± 5.5, p = 0.176; HADS-D, 5.7 ± 3.2 vs 5.2 ± 2.8, p =
0.121; HADS-A, 6.5 ± 3.3 vs 5.9 ± 3.5, p = 0.184; Figs. 1 b, c
and d, respectively). After stratification for gender, the differ-
ence in RS14 score was maintained in women (80.9 ± 15.8 vs
77.8 ± 12.4, p = 0.045), but not in men (85.1 ± 10.4 vs 81.8 ±
13.5, p = 0.252) (Fig. 1a). The prevalence of high resilience,
defined as having a RS14 score > 90, was significantly higher
in patients than in controls (30% vs 16%, p = 0.009). Using
BDI-II cut-off of ≥ 14 to identify cases of depression, preva-
lence was 14% in patients with inflammatory arthritis and
11% in controls (p = 0.474). Using the HADS-D cut-off of
≥ 8, 32% of patients and 18% of controls (p = 0.008) were
identified as cases, while the percentages where respectively
40% and 28% (p = 0.032) when HADS-A was evaluated.
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Resilience in patients with different characteristics

In ANOVA analysis, resilience levels did not differ signifi-
cantly between patients with RA, PsA or axSpA (Fig. 2a).
After stratification for median age [58.0 years (45.0–65.5)]
and disease duration [9.0 years (4.0–14.3)] we did not observe
any significant difference in RS14 score in older vs younger
patients (83.2 ± 15.2 vs 82.0 ± 12.8, p = 0.640, Fig. 2b) or

longer vs shorter disease duration (83.6 ± 12.6 vs 81.4 ± 15.5,
p = 0.390, Fig. 2c).

Regarding the relationship between disease activity and
resilience, we compared RS14 score in RA and PsA patients
who achieved remission vs those with active disease. RS14
scores did not significantly differ in patients with inactive vs
active disease (83.7 ± 13.0 vs 81.0 ± 15.5, p = 0.349) (Fig. 2d).
Due to the limited number of patients included, stratification

Table 1 General characteristics
of the study population Patients (n = 122) Controls (n = 173) p value

Female, n (%) 74 (61) 121 (70) 0.106

Age, years 55.7 ± 15.6 50.9 ± 12.9 0.004

BMI, kg/m2 25.1 ± 4.6 23.8 ± 3.4 0.010

Educational level

Primary school, n (%) 10 (8) 6 (4) 0.115

Middle school, n (%) 31 (25) 12 (7) < 0.001

High school, n (%) 43 (35) 58 (33) 0.804

University, n (%) 38 (32) 97 (56) < 0.001

Smoking habit

Never smokers, n (%) 47 (38) 93 (54) 0.013

Former smokers, n (%) 51 (42) 47 (27) 0.012

Current smokers, n (%) 24 (20) 33 (19) 1

Marital status

Married, n (%) 75 (62) 98 (57) 0.472

Single, n (%) 30 (24) 53 (30) 0.294

Divorced, n (%) 7 (6) 17 (10) 0.280

Widowed, n (%) 10 (8) 5 (3) 0.058

Presence of comorbidities/non-rheumatic
chronic diseases, n (%)

82 (67) 64 (37) < 0.001

Rheumatic disease

Rheumatoid arthritis, n (%) 69 (57)

Psoriatic arthritis, n (%) 36 (29)

Axial spondyloarthritis, n (%) 17 (14)

Disease duration, years 10.3 ± 7.6

DAS28-CRP* post-COVID19 2.0 ± 0.8

ASDAS-CRP** post-COVID19 1.4 ± 0.5

cDMARDs, n (%) 72 (59)

bDMARDs/tsDMARDs, n (%) 56 (46)

RS14, score 82.6 ± 14.0 79.0 ± 12.8 0.018

BDI-II, score 7.4 ± 7.5 6.0 ± 5.5 0.176

HADS-D, score 5.7 ± 3.2 5.2 ± 2.8 0.121

HADS-A, score 6.5 ± 3.3 5.9 ± 3.5 0.184

Data are presented as mean ± standard deviation or number (percentage) as appropriate. For RS14, BDI-II,
HADS-D and HADS-A comparison, p values refer to ANCOVA analyses after correction for age and BMI.

Legend: BMI body mass index, DAS28-CRP disease activity score including 28 joints with C-reactive protein,
COVID-19 coronavirus disease 2019, ASDAS-CRP ankylosing spondylitis disease activity score with C-reactive
protein, cDMARDs conventional disease-modifying anti-rheumatic drugs, bDMARDs biologic disease-modifying
anti-rheumatic drugs, tsDMARDs targeted synthetic disease-modifying anti-rheumatic drugs, RS14 14-items
resilience scale, BDI-II Beck’s depression inventory version II, HADS-D hospital anxiety depression scale-de-
pression, HADS-A hospital anxiety depression scale-anxiety

*Calculated in patients with rheumatoid arthritis and psoriatic arthritis

**Calculated in patients with axial spondyloarthritis
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for disease activity according to ASDAS-CRP was not possi-
ble in individuals with axSpA.

In univariate linear regression analysis, RS14was inversely
correlated with BDI-II score (R2 = 0.423, p < 0.001; Fig. 3a),
HADS-D score (R2 = 0.725, p < 0.001; Fig. 3b), HADS-A
score (R2 = 0.687, p < 0.001; Fig. 3c) and BMI (R2 = 0.044, p
= 0.020; Fig. 3e) but not with age (R2 = 0.003, p = 0.557; Fig.
3D) or disease duration (R2 = 0.001, p = 0.720; Fig. 3f).

Discussion

The aim of our study was to investigate levels of resilience in
patients with inflammatory arthritis following the COVID-19
outbreak in Italy. Resilience can be defined as a multidimen-
sional construct explaining long-term positive effects derived
from the ability to adapt to threatening or traumatic experi-
ences [33]; emerging evidence suggests that a resilient coping

Fig. 2 Levels of resilience in patients with inflammatory arthritis after stratification for diagnosis (a), median age (b), median disease duration (c) and
disease activity (d). Data are expressed as mean and standard error of the mean

Fig. 1 Resilience (a), depression (b, c) and anxiety (d) in patients with inflammatory arthritis compared with control group. Data are expressed as mean
and standard error of the mean and stratified according to gender
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style may significantly reduce the emotional distress associat-
ed with illness experience [34]. Everyday life of patients with
rheumatic diseases is often burdened by physical and psycho-
logical impairment [8], and different mechanisms are needed
to implement cognitive, behavioural, emotional and active
coping responses [35] against disease-related stress and chal-
lenges. From this perspective, it is therefore conceivable that
patients with chronic diseases could be more equipped to face
up the strain caused by the COVID-19 pandemic. Our find-
ings preliminarily support this hypothesis. Indeed, levels of
resilience obtained in patients with inflammatory arthritis

immediately after the first COVID-19 wave were significantly
higher than in controls. Interestingly, when comparing levels
of resilience in patients with specific disease characteristics,
we found no significant differences between younger or older
patients, or between cases with longer or shorter disease du-
ration. Thus, according to our data, we can speculate that the
development of resilience is a relatively fast adaptive response
after a diagnosis of inflammatory arthritis. Furthermore, al-
though underpowered and not reaching the statistical signifi-
cance, mean RS14 appeared higher in patients with inactive
disease, raising the hypothesis that optimal control of the

Fig. 3 Linear regression (dot plot with overlayed regression line) showing the association between resilience and depression (a, b), anxiety (c), age (d),
body mass index (e) and disease duration (f) in patients with inflammatory arthritis
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inflammatory component may have a role in bolstering resil-
ience of patients with a diagnosis of inflammatory arthritis.
Finally, we showed strong, inverse relationship between resil-
ience and symptoms of depression or anxiety, which is expect-
ed and in line with clinical experience [36].

Despite providing a novel insight in understanding mech-
anisms of response to stress in rheumatic patients, our study
has some limitations to be acknowledged. First, the design is
cross-sectional. As a consequence, we cannot draw conclu-
sions about the short-term change in resilience levels in re-
sponse to COVID-19 pandemic in arthritis patients. However,
if we hypothesize a short-term detrimental effect of pandemic
experience on resilience, it remains noteworthy that arthritis
patients end up with stronger resilience compared with con-
trols. Secondly, in order to accurately catch the direct effects
of COVID-19 experience, we decided to collect data over a
very short time frame immediately after restrictive measures
were relaxed by health authorities. Unfortunately, although
required, this approach prejudiced our ability to recruit a larger
cohort, thus preventing the possibility to perform adequately
powered sub-analyses on specific rheumatic diseases, or on
patients with distinct characteristics. In this view, studies with
larger population would be needed to further explore the topic
and possibly confirm our results. Moreover, due to the limited
number of patients included in our study, we opted to uniform
the assessment of disease activity using DAS28-CRP in both
RA and PsA with the aim of improving statistical power,
although the use of more comprehensive or composite indices
would be appropriate in patients with PsA [37]. Another po-
tential limitation is the different modality of requesting to
participate to the survey between patients and controls. The
former were directly invited by the caring physician at the end
of a scheduled follow-up visit, while the latter were contacted
through web-based methods. In both cases, the questionnaires
were self-administered, and patients were not supervised
nor assisted in filling out the survey, but we acknowledge
that some information, as for instance comorbidities of
controls, may be not completely reliable as there was no
mean to verify their accuracy. Finally, for epidemiological
reasons, we included only patients with inflammatory ar-
thritis, but we acknowledge that the effects of the pandem-
ic experience on resilience in patients with other connec-
tive tissue diseases (e.g. systemic lupus erythematosus)
may differ significantly. Therefore, we feel that our results
should not be generalized to all patients with inflammatory
rheumatic diseases.

In conclusion, our findings suggest that patients with rheu-
matic diseases might be more resilient than the general popu-
lation towards unexpected global events generating stress and
anxiety. Living with arthritis, despite the well-known difficul-
ties associated with chronic diseases, may represent a “train-
ing camp” for developing effective, resilient coping strategies
against adversities of life.

Compliance with ethical standards

The research was conducted in compliance with the Declaration of
Helsinki and its latest amendments [25]. No personally identifiable infor-
mation was collected and data remained completely anonymous through-
out the study. The study was approved by the local Ethics Committee
(Comitato Etico Area Vasta Emilia Centrale, Bologna, Italy—approval
number: 0007795/2020).
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