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Objective: This work aims to evaluate the prevalence of anxiety and COVID-19-related fear in systemic sclerosis (SSc) patients
during the second and third waves of the SARS-CoV-2 pandemic in Italy and their possible associated factors.
Methods: A cohort study was carried out on 114 SSc patients referred to our Scleroderma Clinic, matched for sex and age. Twenty-
eight of them had missed scheduled examinations during the October 2020–March 2021 period and 86 has attended regular outpatient
visits during the same period. Both groups were administered (by telephone for cases and in-person for controls) the Generalized
Anxiety Disorder Scale-7 (GAD-7) questionnaire and the validated on SSc patients COVID-19 Fears Questionnaire for Chronic
Medical Conditions (COVID-19 Fears). Concurrent factors related to higher scores were investigated in patients who did not have an
outpatient follow-up.
Results: The missing group had significantly more patients scoring ≥8 on the GAD-7 questionnaire [22 (78.6%) vs 16 (18.6%), p <
0.0001] and significantly higher scores on the COVID-19 Fears questionnaire (median [quartiles] 31.5 [26.25;37.25] vs 20 [13.75;28],
p < 0.0001) than the attending group. Multivariate analysis performed on the missing patients group showed a significant association
of the lack of work and ongoing therapy for anxiety/depression with GAD-7 (p = 0.0275 and p = 0.0188) and COVID-19 Fears score
(p = 0.0016 and p = 0.0099).
Conclusion: Anxiety disorder and COVID-19-related fear were greater in SSc patients who missed regular follow-ups and are
associated with a lack of work activity. These findings aim to identify a subgroup deserving attention regarding risk factors for missed
periodic controls.
Keywords: systemic sclerosis, anxiety, COVID-19 fear

Introduction
Since the beginning of the COVID-19 pandemic, social distancing had a major impact on the mental health of the general
population,1,2 with an increase in symptoms related to anxiety, depression, and post-traumatic stress disease (PTSD)
compared with before the pandemic outbreak.3–5 Such was associated primarily with young age, female gender, and
previous psychiatric illness,6 but also with loneliness, COVID-19-specific worry, and low distress tolerance.7 Other
studies on the Chinese population showed how the prevalence of acute stress symptoms gradually declined with the
progression of the epidemic, although that of anxiety and depression symptoms still stayed at high levels.8

Systemic sclerosis (SSc) is a chronic autoimmune disease characterized by fibrosis of skin and internal organs and
vasculopathy, leading to severe physical impairment.9

A state of psychological fragility was notably found in people with chronic conditions during COVID-19 pandemic,10

including SSc patients. In such a population, a substantial increase in anxiety, but not depression symptoms compared to
before the COVID-19 pandemic emerged, inversely related to adequacy of financial resources.11
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Another crucial element for this population is fear due to COVID-19, as reported in a cohort of SSc patients from the
United States, Canada, France, and the United Kingdom (UK) by a validated questionnaire.12 Higher levels of COVID-
19-related fear were found in UK SSc patients and were associated with low economic intake and with a previous anxiety
condition.13

Pandemic fear was described by patients as a major cause of missed outpatient visits, as emerged from a tele-survey
of Indian Progressive Systemic Sclerosis Registry.14

For SSc patients, assiduous follow-up is essential to prevent or limit disease multi-organ involvement through
appropriate diagnostic and therapeutic tools to achieve a better disease outcome.15

Anxiety and fear due to COVID-19 thus emerged as marking psychological fragility in SSc patients in the course of
the current pandemic. Therefore, the aim of the present work is to assess their prevalence among SSc patients during
the second and third waves of the SARS-CoV-2 pandemic in Italy using validated questionnaires, and to investigate
possible associated factors.

Materials and Methods
We performed a cohort study on 114 consecutive patients with SSc referring to the Scleroderma Clinic of Policlinico
Umberto I in Rome, Italy. During the period from October 2020 to March 2021, a new rise in the RT index (the average
number of new infections caused by a single infected individual at time t in the susceptible population16) was registered and
stricter lockdown measures have been applied.17 We selected 28 patients who had not attended the scheduled examination
and 86 subjects who had performed regular outpatient visits during the same period, matched for sex and age. Both groups
were administered (respectively by telephone or in-person) the Generalized Anxiety Disorder Scale-7 (GAD-7) ques-
tionnaire, used in patients with pre-existing medical conditions during the COVID-19 pandemic, and the COVID-19 Fears
Questionnaire for Chronic Medical Conditions (COVID-19 Fears), developed and validated on SSc patients of Scleroderma
Patient-centered Intervention Network (SPIN) COVID-19 cohort study.12,18,19 The GAD-7 is a 7-item scale reporting score
from 0 to 3 on all the questions. It investigates how often the patient has been bothered by seven different symptoms of
anxiety during the last 2 weeks with response options such as “not at all”, “several days ‘, “more than half the days”, and
“nearly daily” scored as 0, 1, 2, and 3, respectively. The scores of 5, 10, and 15 are taken as cut-off points for mild,
moderate, and severe anxiety, respectively. A score of 8 points or more is a reasonable cut-off for needing further evaluation
to determine the presence and type of anxiety disorder.18 The GAD-7 has been found to have great psychometric properties
and is short and easy to administer19 (Table 1). The COVID-19 fears is a 10-item scale measure assessing pandemic-related
fears among vulnerable patients due to pre-existing illnesses. It evaluates fears of social isolation, adequate care of chronic
conditions during the pandemic, greater risk of the COVID-19 complications due to medical conditions and fear of COVID-
19 infection (Table 2).12 Finally, an analysis of possible factors associated with higher questionnaire scores in patients who

Table 1 Generalized Anxiety Disorder Scale-7 (GAD-7) Questionnaire.

Over the Last 2 Weeks, How Often Have You Been Bothered by the
Following Problems?

Not at All Several
Days

More Than Half
the Days

Nearly
Every Day

1) Feeling nervous, anxious or on edge 0 1 2 3

2) Not being able to stop or control worrying 0 1 2 3

3) Worrying too much about different things 0 1 2 3

4) Trouble relaxing 0 1 2 3

5) Being so restless that it is hard to sit still 0 1 2 3

6) Becoming easily annoyed or irritable 0 1 2 3

7) Feeling afraid as if something awful might happen 0 1 2 3

Note: A score ≥8 is a reasonable cut-off for needing further identifying evaluation to determine presence and type of anxiety disorder. GAD-7 score obtained by adding
score for each question (total points).
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did not have outpatient follow-up was conducted, such as age, disease activity reported by patients, ongoing therapy for
anxiety/depression, current work status, and living alone.12 This study complies with the Declaration of Helsinki. The
Sapienza University of Rome – Policlinico Umberto I ethic committee has approved (institutional review board approval n°
6364) the study, and informed consent has been obtained from the subjects.

Statistical Analysis
Statistical analysis of the result was performed using GraphPad Prism 8 for Windows. Qualitative variables were
described as frequencies and percentages, continuous variables as medians and interquartile ranges, and assessed by chi-
square test (χ2 test) and Fisher’s exact test, as appropriate. For the comparison of ordinal values between independent
sample Mann–Whitney test for paired or unpaired samples was used. Multivariate linear regression analysis was used to
adjust the association between a continuous dependent variable and independent variables for potential confounders.

Results
The study population consisted of 114 consecutive SSc patients. Of the 28 patients who did not perform outpatient
visits during the selected period, 27 were female and the median age [quartiles] was 64 [55.25;70] years. Among 86
patients who performed regular follow-up, 78 were female and the median age [quartiles] was 60 [61.5;67] years. The
first group had statistically significant more patients scoring ≥8 on the GAD-7 questionnaire (22/78.6% vs 16/18.6%,
p<0.0001) and recorded higher scores both on GAD-7 (median [quartiles] 10.5 [8.25;14] vs 4 [0;7], p<0.0001) and
COVID-19 Fears (median [quartiles] 31.5 [26.25;37.25] vs 20 [13.75;28], p<0.0001) than the second group. More
attending group patients self-reported a worsening of SSc symptoms than missing group ones (26/30.3% vs 3/10.7,
p=0.0039) (Table 3). On multivariate analysis performed on missing group patients, lack of work and ongoing therapy
for anxiety/depression showed a significant association with GAD-7 (p=0.0275 and p=0.0188) and COVID-19 Fears

Table 2 10-Item COVID-19 Fears Questionnaire for Chronic Medical Conditions (COVID-19 Fears), Validated on Population of
Patients with Systemic Sclerosis

Not at
All

Slightly Moderately Very Extremely

1) I will become infected when I have to leave the house to get supplies or when

supplies are brought to me

2) I will not be able to access health care that I need for my condition

3) I will need to be isolated for longer than others because of my condition

4)I will be infected and experience more severe complications because of my

condition

5) I will be infected and will not receive the medical treatment I need

6)I will be infected and healthcare professionals will not be familiar with the needs
of a person with my condition

7) People close to me (eg, family, close friends) will be infected and become ill

8) I will not be able to access medications I need for my condition due to shortages

9) I will not be able to obtain basic supplies (eg, food, other household necessities)

10) I will be infected with the virus

Notes: This table contains a list of statements that are related to COVID-19 and possible fears you may have about its consequences. Please select the response that reflects
how much each statement describes your experience on a typical day in the last week. You may choose among not at all, slightly, moderately, very, extremely. Please do not
skip any questions. Because of the COVID-19 pandemic outbreak, I am afraid that. COVID-19 Fears Questionnaire for Chronic Medical Conditions reprinted from Journal of
Psychosomatic Research, Vol 139, Authors: Yin Wu, Linda Kwakkenbos, Richard S. Henry, Lydia Tao, SamiHarb, Angelica Bourgeault, Marie-Eve Carrier, Brooke Levis,
YingSun, Parash Mani Bhandari, Andrea Carboni-Jiménez, MariaGagarine, Chen He, Ankur Krishnan, Zelalem F. Negeri, DipikaNeupane, Luc Mouthon et al. Validation of the
COVID-19 Fears Questionnaires for Chronic Medical Conditions: A Scleroderma Patient-centered Intervention Network COVID-19 Cohort study. page 110271, Copyright
(2020), with permission from Elsevier, license number 5315350257568.12
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score (p=0.0016 and p=0.0099) (Tables 4 and 5). The multivariate analysis performed on all the 114 patients,
considering GAD-7 and COVID-19 Fear scores as dependent variables, showed statistically significant associations
with anxiety/depression therapy assumption (p=0.0010 and p=0.0137, respectively).

Table 3 Characteristics of Study Population

Patients Who Missed
Scheduled Appointment

Patients Who Regularly
Performed Follow-Up

Female:Male ratio 28:1 78:8

Mean age ± SD 63 ± 12.3 60 ± 13

Current job, n (%) 11 (39.3) 30 (34.8)

No cohabitant, n (%) 6 (21.4) 15 (17)

Worsening of SSc symptoms, n (%) 3 (10.7) 26* (30.3)

Taking medications for anxiety/depression, n (%) 8 (28.6) 16 (18.6)

Median GAD-7 score [quartiles] 10.5 [8.25;14]** 4 [0;7]

GAD-7 score ≥8, n (%) 22 (78.6)*** 16 (18.6)

Median COVID-19 Fears score [quartiles] 31.5 [26.25;37.25]**** 20 [13.75;28]

Notes: *p=0.0039; **p<0.0001; ***p<0.0001; ****p<0.0001.
Abbreviations: SSc, systemic sclerosis; SD, standard deviation; GAD-7, Generalized Anxiety Disorder Scale-7; COVID-19 Fears, COVID-19
Fears Questionnaire for Chronic Medical Conditions.

Table 4 Multivariate Analysis Performed on 28 Patients Who Missed Scheduled Appointments
Considering GAD-7 Score as the Dependent Variable

Variable OR SE 95% CI P-value

Current job −0.3100 0.1406 −0.5881 to −0.03634 0.0275*

Disease reported as “active” 0.1014 0.1736 −0.2493 to 0.4326 0.5591

No cohabitant −0.08060 0.1441 −0.3705 to 0.1953 0.5760

Age 0.002937 0.005284 −0.007311 to 0.01341 0.5783

Therapy for anxiety/depression 0.2903 0.1235 0.04553 to 0.5302 0.0188*

Note: *p<0.05.
Abbreviations: OR, odds ratio; SE, standard error; CI, confidence interval.

Table 5 Multivariate Analysis Performed on 28 Patients Who Missed Scheduled Appointments Considering COVID-19
Fears Score as the Dependent Variable

Variable OR SE 95% CI P-value

Current job −0.2615 0.08282 −0.4245 to −0.09976 0.0016*

Disease reported as “active” 0.06232 0.1078 −0.1530 to 0.2697 0.5631

No cohabitant −0.1367 0.08776 −0.3116 to 0.03263 0.1192

Age 0.002224 0.003170 −0.003949 to 0.008479 0.4829

Therapy for anxiety/depression 0.1943 0.07531 0.04560 to 0.3409 0.0099*

Note: *p<0.05.
Abbreviations: OR, odds ratio; SE, standard error; CI, confidence interval.
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Discussion
Patients with SSc represent a high-risk population for complications related to COVID-19 due to the presence of fragility
and immunosuppressant drug use,20,21 where a higher prevalence of SARS-CoV-2 infection related to lung involvement
resulted.22 The presence of interstitial lung disease and ongoing immunosuppressive treatment may place patients with
SSc at risk of developing more severe disease and higher mortality when infected with SARS-CoV-2.23,24 Since the
beginning of the pandemic, the need to balance patients’ safety with the necessity for frequent medical check-ups became
apparent, as well as a growing interest in the psychological fragility of SSc patients emerged.25 In Italy, during the
pandemic progression, additional waves of the epidemic occurred, making it necessary the reintroduction of stricter
restrictive measures. Of note, psychological consequences showed a correlation with the length of isolation time.26

Our study shows that anxiety disorder and fear related to COVID outbreak are greater in patients with SSc who have
not attended scheduled appointments, and they are associated with lack of work activity and ongoing therapy for
anxiety/depression. Our results are in line with the multicentric Scleroderma Patient-centred Intervention Network
(SPIN) COVID-19 cohort study, in which SSc patients presented a rise in anxiety symptoms compared to pre-COVID
-19 era, with no significant increase in depression symptoms and with the adequacy of financial resources associated
with a better outcome.11 Similar results emerged from Indian Progressive Systemic Sclerosis Registry, where the
pandemic fear was a cause of missed outpatients visits and job loss was found associated to a self-reported worsening of
disease.14 Another work from the SPIN COVID-19 cohort showed that variables associated with COVID-19 fear were
interference of breathing problems in daily activities, financial resources inadequacy, and high levels of previous
anxiety.13

Our study identifies for the first-time higher amounts of COVID-19-related fear and generalized anxiety disorder
symptoms in the subgroup of SSc patients who missed regular visits, evidenced by validated questionnaires. These
patients deserve attention regarding the presence of risk factors for missed periodic check-ups, whose regularity should
be ensured as recommended by the World Scleroderma Foundation.27 As emerged in the Taiwan population, high
anxiety and COVID-19 worry resulted associated with non-attendance to the scheduled appointment.28 Such result
stressed the need for intervention strategies regarding the mental health of this patient’s group. An example in this way
is the SPIN COVID-19 Home-Isolation Activities Together (SPINCHAT) Program, a group-based intervention deliv-
ered by video conference and intended to reduce anxiety among at-risk people with SSc, whose results are in
progress.29 Other strategies to address patient concerns were and still are applied, such as telemedicine or home
delivery drugs.30

A partially encouraging finding is that more regular attendees reported a worsening of SSc symptoms, and this gives
hope that, at least for this group of at-risk patients, regular check-ups will be guaranteed. Maybe patients who are worse
off are keener to comply than controls and more worried about their current autoimmune disease than about the risk of
viral infection.31 Besides, the reason for this behaviour can be also due to the more difficult management of their clinical
state remotely.

Conclusion
A limitation of the present work is the small size of the cohort of missing patients, with the impossibility to make
a further stratification. On the other hand, strengths are the choice of a homogeneous population and the application of
a questionnaire validated for SSc patients.

On that note, what we learned from our present study is that the possible arising of psychosocial disabilities and
deterioration in the quality of life should be taken into account. We expect that the results obtained so far will allow
focusing on the psychological fragility of SSc patients, to provide the necessary follow-up and treatment, thus preventing
their disease from worsening during such a particular long-lasting historical period.

Data Sharing Statement
The datasets generated during and/or analysed during the current study are available from the corresponding author on
reasonable request.
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