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ABSTRACT

Objective: Fear associated with medical vulnerability should be considered when assessing mental health among
individuals with chronic medical conditions during the COVID-19 pandemic. The objective was to develop and
validate the COVID-19 Fears Questionnaire for Chronic Medical Conditions.

Methods: Fifteen initial items were generated based on suggestions from 121 people with the chronic auto-
immune disease systemic sclerosis (SSc; scleroderma). Patients in a COVID-19 SSc cohort completed items be-
tween April 9 and 27, 2020. Exploratory factor analysis (EFA) and item analysis were used to select items for
inclusion. Cronbach's alpha and Pearson correlations were used to evaluate internal consistency reliability and
convergent validity. Factor structure was confirmed with confirmatory factor analysis (CFA) in follow-up data
collection two weeks later.

Results: 787 participants completed baseline measures; 563 of them completed the follow-up assessment. Ten of
15 initial items were included in the final questionnaire. EFA suggested that a single dimension explained the
data reasonably well. There were no indications of floor or ceiling effects. Cronbach's alpha was 0.91.
Correlations between the COVID-19 Fears Questionnaire and measures of anxiety (r = 0.53), depressive
symptoms (r = 0.44), and perceived stress (r = 0.50) supported construct validity. CFA supported the single-
factor structure (X2(35) = 311.2, p < 0.001, Tucker-Lewis Index = 0.97, Comparative Fit Index = 0.96, Root
Mean Square Error of Approximation = 0.12).

Conclusion: The COVID-19 Fears Questionnaire for Chronic Medical Conditions can be used to assess fear among

people at risk due to pre-existing medical conditions during the COVID-19 pandemic.

1. Introduction

The COVID-19 outbreak has transformed the lives of people around
the world through its rapid spread, number of deaths, social disruption,
and devastating economic impact [1]. Fear of oneself or close relatives
becoming infected is common among people exposed to any infectious
disease outbreak [2]. During COVID-19, there may also be widespread
fear that health care systems will not have adequate capacity and that
appropriate medical care will not be available if one becomes infected,
that isolation will be long-lasting with a heavy toll on mental health and
social functioning, and that individual and public economic resources
will not be sufficient or will not recover post-pandemic [3-5].

People with chronic diseases, particularly respiratory diseases, are
at risk of severe complications from COVID-19 and may be more likely
to experience negative mental health outcomes [2]. A Fear of COVID-19
Scale was developed for measuring fear of COVID-19 in the general
population [5] and was translated into several languages and national
contexts [6-11]. No scales, however, have been developed and vali-
dated to assess the specific fears of vulnerable individuals due to pre-
existing medical illnesses.

We solicited a list of fears during the COVID-19 outbreak from
people living with the rare, chronic, autoimmune disease systemic
sclerosis (SSc; scleroderma). People with SSc are representative of other
groups of patients who are vulnerable due to a pre-existing medical
condition; they are at risk of severe complications if infected due to
lung involvement [12,13], general frailty [12], and the use of im-
munosuppressant drugs [14]. We used suggestions from 121 people
with SSc and content analysis to develop a preliminary 15-item version
of a fear measure for people with chronic medical conditions [15].

The objectives of the present study were to (1) evaluate items for
inclusion in the final COVID-19 Fears Questionnaire for Chronic
Medical Conditions; (2) evaluate the factor structure, internal con-
sistency reliability, and convergent validity of the questionnaire; and
(3) verify the factor structure and other validity indictors in follow-up
data.

2. Methods

This was a cross-sectional study that analyzed, separately, two
waves of data from participants enrolled in the Scleroderma Patient-
centered Intervention Network (SPIN) COVID-19 Cohort [15,16]. We
used baseline data (Wave 1) for initial validation and item selection,
and data from Wave 2 (two weeks later) for verification. The SPIN
COVID-19 Cohort study was approved by the Research Ethics

Committee of the CIUSSS du Centre-Ouest-de-1'le-de-Montréal.

2.1. Participants and procedures

The SPIN COVID-19 Cohort was open for enrolment between April
9, 2020 and April 27, 2020 [15]. Participants were recruited from the
ongoing SPIN Cohort [17] and additionally via social media and patient
organization advertisements. The SPIN Cohort includes over 1800
participants from 47 centres in Canada, the United States, the United
Kingdom, France, Spain, Mexico, and Australia who complete regular 3-
month online assessments. Eligible SPIN Cohort participants must be
classified as having SSc based on 2013 American College of Rheuma-
tology/European League Against Rheumatism criteria [18] by a SPIN
physician; be =18 years old; be fluent in English, French or Spanish;
and be able to respond to questionnaires online. Eligible SPIN Cohort
participants are recruited at SPIN sites [19] during regular medical
visits, and written informed consent is obtained. All participants con-
sented to be contacted about additional SPIN studies. SPIN Cohort
participants who complete measures in English or French were invited
by email and by popups during visits to the SPIN Cohort online as-
sessment portal to enroll in the SPIN COVID-19 Cohort. SPIN Cohort
participants who consented to participate in the SPIN COVID-19 Cohort
provided the email address linked with their SPIN Cohort account (to be
able to link to SPIN Cohort demographic and medical data) [15].

Recruitment announcements for the SPIN COVID-19 Cohort were
also posted on SPIN's Facebook page and Twitter account and dis-
tributed by patient organizations in countries with large English and
French-speaking populations, including Canada, the United States,
France, the United Kingdom, Australia, New Zealand, and the
Philippines. Recruitment announcements directed potential partici-
pants to an online Qualtrics web page with information about the SPIN
COVID-19 Cohort and instructions on how to consent to participate or
decline. Potential participants who were not enrolled in the SPIN
Cohort were asked to confirm that they were = 18 years old, had been
diagnosed with SSc by a physician, and were fluent in English or
French. SPIN COVID-19 Cohort participants were invited to complete
measures at baseline and every two weeks for the duration of the
COVID-19 pandemic.

3. Measures
3.1. Demographic and disease characteristics

Patients provided demographic data including age, gender,
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education level, marital status, ethnicity, and country. For patients
enrolled in the ongoing SPIN Cohort, the attending rheumatologist
provided medical information, including time since diagnosis and SSc
subtype (limited or diffuse). Participants enrolled in the SPIN COVID-19
Cohort who were not SPIN Cohort participants provided basic disease
variables through self-report.

3.2. COVID-19 Fears Questionnaire for Chronic Medical Conditions

Prior to launching the SPIN COVID-19 Cohort, SPIN announced in
English and French via its Facebook page and Twitter and by sharing
with patient organization partners that it was seeking to identify fears
experienced by people with scleroderma during the COVID-19 crisis
[4]. The announcement was posted on March 26, 2020 and accessible
for 72 h. Respondents were directed to an online Qualtrics survey that
allowed them to enter between 1 and 10 fears. Respondents were in-
structed to, “Please list any fears you are experiencing, including things
specific to scleroderma (e.g., that an infection would make my scler-
oderma worse) or not specific to scleroderma (e.g., that access to reg-
ular medical care will be limited or not available).” The survey was
anonymous with only information on country collected. A total of 121
people provided between 1 and 10 fears. Respondents were from Ca-
nada (N = 77), the United States (N = 8), New Zealand (N = 4), Aus-
tralia (N = 2), France (N = 2), the United Kingdom (N = 2), Colombia
(N = 1), the Netherlands (N = 1), the Philippines (N = 1), and Turkey
(N = 1); country was not provided by 22 respondents. Mean number of
item suggestions was 4.0 (standard deviation = 2.3); median was 4
(25th percentile = 2; 75th percentile = 5). Original survey data can be
found at https://osf.io/ka43f/ [4].

We employed content analysis to categorize fears into common
themes to support item development [20]. One investigator (BDT) in-
itially read all responses and generated a set of initial item themes.
Then, that investigator and 12 members of the research team together
reviewed fears listed by 10 respondents, classified them into initial item
themes, and discussed a coding approach. Next, suggestions from the
remaining 111 respondents were divided among research team mem-
bers to complete classification. We involved 12 team members to re-
view all responses carefully in a short time period so that the measure
could be integrated into the SPIN COVID-19 Cohort. BDT reviewed all
codes.

For each item theme, initial wording for an item was generated by
BDT. The research team and the 9 members of the SPIN COVID-19
Patient Advisory Team then reviewed fear suggestions and proposed
items. Item content and wording and whether to include an item in the
questionnaire were discussed via email iteratively until all research
team members and Patient Advisory Team members agreed on the final
item list. Items were developed in English then translated into French
using a well-accepted forward-backward translation method [21]. Only
one item in the final list, related to the use of immunosuppressant
drugs, was not applicable to all chronic medical conditions, generally. It
was included for evaluation with the intent of potentially including as a
SSc-specific addition to the measure, pending evaluation of measure-
ment properties. See Appendix A for items included in the 15-item
preliminary COVID-19 Fears Questionnaires for Chronic Medical Con-
ditions and Appendix B for a 16-item preliminary version including the
SSc-specific item.

Respondents are asked to select the response that reflects how much
each statement describes their experience on a typical day in the last
week on a 5-point numerical scale ranging from 1 (not at all) to 5
(extremely). The score for the scale is the total of all items, with higher
scores reflecting greater fear.

3.3. Symptoms of anxiety

The 4-item PROMIS Anxiety 4a v1.0 scale [22,23] measures symp-
toms of anxiety in the past 7 days. Items are scored on a 5-point scale
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ranging from 1 (never) to 5 (always). Higher scores represent more
anxiety. Total raw scores r are obtained by summing item scores for
each domain. Raw scores are converted into T-scores standardized from
the general US population (mean = 50, standard deviation = 10).
PROMIS Anxiety 4a v1.0 has been validated in SSc in English and
French [24,25].

3.4. Symptoms of depression

The 8-item Patient Health Questionnaire (PHQ-8) [26] measures
depressive symptoms over the last 2 weeks on a 4-point scale, ranging
from O (not at all) to 3 (nearly every day) with higher scores (range 0 to
24) indicating more depressive symptoms. The PHQ-8 performs
equivalently to the PHQ-9 [27], which is a valid measure of depressive
symptoms in patients with SSc [28]. The PHQ-8 is available in English
and French [29].

3.5. Perceived stress

The 10-item Perceived Stress Scale (PSS) [30] measures the degree
to which respondents appraise their life circumstances in the previous
4 weeks as unpredictable, uncontrollable, or overloaded. Items are
scored on a 5-point scale from 0 (never) to 4 (very often). Total scores
(range O to 40) are computed by summing individual item scores, and
higher scores reflect greater perceived stress. The PSS has been vali-
dated in many medical and non-medical populations [31], including in
France [32]. For the SPIN COVID-19 Cohort, the PSS was adapted to
query about the perceived stress in the last week rather than the last
4 weeks.

4. Statistical analyses

Descriptive statistics were calculated as the mean and standard
deviation (SD) for continuous variables and frequencies and percen-
tages for categorical variables. Means, SDs, item intercorrelations, and
corrected item-total correlations were calculated for each item of the
COVID-19 Fears Questionnaire, and the mean and SD was calculated for
the total score. Floor and ceiling effects were examined, defined as
>15% of the participants having the lowest or highest possible score,
respectively [33,34]. Cronbach's alpha was calculated to assess internal
consistency.

Exploratory factor analysis (EFA) was conducted to identify the
number of factors and assess item factor loadings to inform item se-
lection [35]. EFA was done using weighted least squares mean with
variance adjusted estimation, which accounts for the ordinal nature of
the survey items, and with conventional standard errors, chi-square test
statistic, and geomin oblique rotation [36]. Cattell's scree test on the
sedimentation graph was examined. The number of factors was chosen
based on the scree plot (eigenvalues), model adequacy, and overall
interpretability. Model adequacy was assessed using a chi-square
goodness-of-fit test and three fit indices, including the Tucker-Lewis
Index (TLI) [37], the Comparative Fit Index (CFI) [38], and the Root
Mean Square Error of Approximation (RMSEA) [39]. Since the chi-
square test is highly sensitive to sample size and can lead to the re-
jection of well-fitting models, practical fit indices were emphasized
[40]. Models with a TLI and CFI close to 0.95 or higher, and RMSEA
close to 0.06 or lower are representative of good fitting models [41]. A
CFI of 0.90 or above [42] and a RMSEA of 0.08 or more [43] may also
be considered to represent reasonably acceptable model fit. Items were
considered for removal if (1) the corrected item-total correlation was
lower than 0.5;***° (2) the factor loading was lower than 0.6 [44,45];
or (3) there were high conceptual overlap/redundancy with other items
[44].

To examine convergent validity, hypotheses on the direction and
magnitude of Pearson's correlations with other psychological outcome
measures were formulated a priori, based on existing evidence on fear
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during pandemic [2,3], generally, and for fear of progression, measured
with a different scale, in SSc [46]. The magnitude of correlations was
interpreted as small (|r| < 0.3), moderate (0.3 < |r| < 0.5), or large
(|r] = 0.5). We expected to obtain moderate to large positive correla-
tions of the COVID-19 Fears Questionnaire with anxiety symptoms,
depressive symptoms, and perceived stress.

Confirmatory factor analysis (CFA) was performed to confirm the
factor structure of the COVID-19 Fears Questionnaire using Wave 2
data. The CFA used the weighted least squares estimator with a diag-
onal weight matrix, robust standard errors, and a mean- and variance-
adjusted chi-square statistic with delta parameterization in Mplus 7
[17]. Model adequacy was assessed using a chi-square test, TLI [37],
CFI [38], and RMSEA [39].

For a one-factor CFA with 8 indicators, the minimum required
sample size is estimated to be between 30 and 90, assuming factor
loadings between 0.50 and 0.80 [47]. There were 10 indicators in the
present study, and a model with more indicators requires even smaller
sample relative to models with fewer indicators [47]. Stable estimates
of correlations are typically achieved with a sample size of 250 or
greater, although smaller correlations require larger samples. To assess
a Pearson's correlation with 95% confidence and a precision of 0.10, a
sample size of =403 is required for a correlation of 0.30, and = 275 for
a correlation of 0.50 [46]. Based on sample size requirements for CFA
and correlation analyses, the available number of patients 563 from the
Wave 2 dataset was more than sufficient.

EFA and CFA were conducted using Mplus 7, and all other statistical
analyses were conducted using SPSS (Version 25).

5. Results
5.1. Sample characteristics

In total, 800 participants were included in the SPIN COVID-19
Cohort. Of these, 13 did not complete the COVID-19 Fear Questionnaire
at baseline. All 787 patients who submitted responses for any COVID-19
Fear item completed the full scale. Demographic and disease char-
acteristics for the baseline assessment and Wave 2 are shown in Table 1.
Most of the respondents were female (90%), White (84%), and married
or living as married (69%); 248 (32%) were from the United States, 202
(26%) from France, and 194 (25%) from Canada. The mean (SD) time
since diagnosis was 11.6 (8.0) years. Two weeks after the baseline as-
sessment, 563 of 787 (72%) of participants completed the Wave 2 as-
sessment. Characteristics of this subsample were similar to those of the
baseline sample (Table 1).

5.2. Initial item analysis

Mean and SD of item scores are shown in Table 2. Mean item scores
ranged from 1.9 for Item 15 (Experience mental health problems from
being isolated) to 3.4 for Item 7 (Be infected and experience more severe
complications). Correlations between items (all p < 0.01) ranged from
r = 0.24 for Items 1 (Become infected when getting supplies) and 3 (No
sufficient financial resources) and Items 3 (No sufficient financial re-
sources) and 14 (Be infected) to r = 0.82 for Items 6 (Be infected and not
survive) and 7 (Be infected and experience more severe complications). In
addition, correlations between Items 7 (Be infected and experience more
severe complications) and 8 (Be infected and make condition worse)
(r = 0.78), items 5 (Be infected and not be a priority for a ventilator) and 9
(Be infected and not receive medical treatment needed) (r = 0.78), items 5
(Be infected and not be a priority for a ventilator) and 6 (Be infected and not
survive) (r = 0.74), items 6 (Be infected and not survive) and 14 (Be in-
fected) (r = 0.74), items 9 (Be infected and not receive the medical treat-
ment needed) and 10 (Be infected and healthcare professionals unfamiliar
with needs) (r = 0.74), and items 6 (Be infected and not survive) and 8 (Be
infected and make the condition worse) (r = 0.73) were all > 0.70. Cor-
rected item-total correlations ranged from r = 0.41 (Item 3; No
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sufficient financial resources) to r = 0.82 (Item 9; Be infected and not re-
ceive medical treatment needed) and were < 0.50 for only Items 3 (No
sufficient financial resources) and 15 (Experience mental health problems
from being isolated) (see Table 2).

5.3. Exploratory factor analysis and questionnaire characteristics

EFA of the 15-item preliminary COVID-19 Fears Questionnaire
yielded two eigenvalues greater than one (Factor 1 Eigenvalue 8.9 and
Factor 2 Eigenvalue 1.2). Based on examination of the scree plot and
item factor loadings, we judged that a one-factor solution provided the
most interpretable model, as the two-factor model (inter-factor corre-
lation = 0.66) had many items with substantial cross-loadings and was
not readily interpretable. Model fit for the one-factor solution was good
based on the CFI and TLI, although suboptimal based on the RMSEA
(%2(90) =1227.1, p < 0.001; CFI = 0.96; TLI = 0.95;
RMSEA = 0.13). Based on inspection of the factor loadings, item cor-
relations, and potential item redundancy due to conceptual overlap,
items 3, 5, 6, 8 and 15 were removed, as per our predetermined criteria
(Table 2).

After item reduction, ten items were included in the final COVID-19
Fears Questionnaires for Chronic Medical Conditions (see Fig. 1). The

Table 1

Demographic Characteristics of the Item Analysis and Exploratory Factor
Analysis Sample (N = 787) and the Confirmatory Factor Analysis Sample
(N = 563)".

Variable SPIN COVID-19 SPIN COVID-19
Baseline value Wave 2 value
N =787 N =563
Demographic
Age in years, mean (SD)" 55.6 (12.6) 56.7 (12.4)
Female gender, N (%)" 706 (90.2) 504 (89.5)
Education in years, mean (SD)* 15.8 (3.5) 15.8 (3.5)
Married or living as married, N 537 (68.8) 378 (67.7)
)
Race/ethnicity, N (%)°
White 644 (82.9) 452 (84.6)
Black 53 (6.8) 31 (5.8)
Other 70 (10.3) 51 (9.6)
Country, N (%)f
Canada 194 (24.7) 152 (27.1)
United States 248 (31.6) 167 (29.8)
France 202 (25.7) 145 (25.9)
United Kingdom 68 (8.7) 51 (9.1)
Australia 43 (5.5) 28 (5.0)
Italy 1(0.1) 1(0.2)
Other 29 (3.7) 16 (2.9)
Disease characteristics
Time since diagnosis in years, 11.6 (8.0) 11.7 (8.1)
mean (SD)#
Diffuse disease subtype, N )" 320 (41.5) 231 (42.0)
Patient-reported outcome
measures (mean *+ SD
(range))
PROMIS Anxiety 4a v1.0 score 58.5 = 8.5 56.4 = 8.6
(40.3-81.6) (40.3-81.6)

Patient Health Questionnaire-8 7.0 = 5.4 (0-24) 6.3 = 5.2 (0-24)

score

Perceived Stress Scale score! 15.9 + 7.6 (0-37) NA

Due to missing data: PN (Baseline) = 783, N (Wave 2)=560; °N
(Baseline) = 774, N (Wave 2) = 552; IN (Baseline) = 780, N (Wave 2) = 558;
°N (Baseline) = 777, N (Wave 2) =534; N (Baseline) = 785, N (Wave
2) = 560; 8N (Baseline) = 758, N (Wave 2) = 542; "N (Baseline) = 771, N
(Wave- 2) = 550; 'N (Baseline) = 778. The PSS was only administered during
baseline data collection.

@ The Wave 2 data of the SPIN COVID-19 cohort were used for the CFA of the
final COVID-19 Fears Questionnaire. This was a subset of participants with
baseline data.
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Table 2
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Characteristics of the COVID-19 Fears Questionnaire for Chronic Medical Conditions.

Item” Mean (SD) Corrected Item-total EFA Factor Mean (SD) CFA® Factor
Score” Correlation Loading Score” Loading

Items Included in Final 10-item Fears Questionnaire

1. I will become infected when I have to leave the house to get supplies or when 3.0 (1.2) 0.68 0.74 2.7 (1.1) 0.71
supplies are brought to me

2. I will not be able to access health care that I need for my condition 2.6 (1.3) 0.68 0.72 2.4(1.2) 0.77

4. I will need to be isolated for longer than others because of my condition 3.1@1.49) 0.62 0.67 3.1(01.49 0.72

7. 1 will be infected and experience more severe complications because of my 3.4 (1.3) 0.81 0.93 3.2(1.2) 0.89
condition

9. I will be infected and will not receive the medical treatment I need 2.6 (1.4) 0.82 0.89 2.4 (1.3) 0.86

10. I will be infected and healthcare professionals will not be familiar with the 3.1 (1.4) 0.73 0.80 2.9 (1.4) 0.74
needs of a person with my condition

11. People close to me (e.g., family, close friends) will be infected and become ill 3.1 (1.3) 0.63 0.69 2.8 (1.1) 0.77

12. I will not be able to access medications I need for my condition due to 2.3 (1.3) 0.64 0.70 2.1(1.2) 0.74
shortages

13. I will not be able to obtain basic supplies (e.g., food, other household 2.0 (1.1) 0.60 0.67 1.7 (1.0) 0.68
necessities)

14. 1 will be infected with the virus 3.0 (1.2) 0.77 0.84 2.7 (1.2) 0.82

Items in the preliminary 15-item removed after EFA

3. I or my family will not have sufficient financial resources 21(1.2) 0.41 0.47 - -

5. I will be infected and need a ventilator but there will be none available or Iwill 2.6 (1.5) 0.78 0.86 - -
not be considered a priority because of my pre-existing condition

6. I will be infected and not survive 2.9 (1.4) 0.80 0.91 - -

8. I will be infected, and it will make my condition worse 3.101.49 0.76 0.85 - -

15. I will experience mental health problems from being isolated 1.9 (1.0) 0.49 0.56 - -

2 Item numbers are the original item numbers from the preliminary 15-item COVID-19 Fears Questionnaire for Chronic Medical Conditions.

> On a 5-point scale, where 1 = not at all and 5 = extremely.

¢ The Wave-2 data of the SPIN-COVID cohort were used for the CFA of the final COVID-19 Fears Questionnaire. This was a subset of participants with baseline

data.

mean (SD) of the 10-item COVID-19 Fears Questionnaire total score was
28.0 (9.7) (median = 28.0, range 10.0 to 50.0, skewness = 0.16, kur-
tosis = —0.85). As shown in Table 2, mean item scores ranged from 2.0
for Item 13 (Not be able to obtain basic supplies) to 3.4 for Item 7 (Be
infected and experience more severe complications). Correlations between
items ranged from r = 0.35 (p < 0.01; Items 4, Be isolated for longer
than others and 11, People close to me be infected) tor = 0.74 (p < 0.01;
Items 9, Be infected and not receive medical treatment needed and 10, Be
infected and healthcare professionals unfamiliar with needs). Corrected
item-total correlations ranged from r = 0.59 (Item 13, Not be able to
obtain basic supplies) tor = 0.78 (Items 7, Be infected and experience more
severe complications and 9, Be infected and not receive medical treatment
needed). Cronbach's alpha was 0.91. There were 12 participants (1.5%)
who had the lowest possible score (10.0) on the scale and 4 (0.5%) with
the highest possible score (50.0), suggesting that there were no sub-
stantive floor or ceiling effects. The distribution of the item responses
for each item are presented in Table 3.

5.4. Convergent validity

As shown in Table 4, there were moderate to large correlations
between the COVID-19 Fears Questionnaire and measures of anxiety
(r = 0.53), depressive symptoms (r = 0.44), and perceived stress
(r = 0.50). All correlations were consistent with convergent validity
hypotheses. All hypotheses were also confirmed in the 11-item COVID-
19 Fears Questionnaire for Systemic Sclerosis (Appendix C), including
the additional item on immunosuppressant drugs use.

5.5. Confirmatory factor analysis in the wave 2 dataset

CFA was performed on the remaining 10 items to confirm the single-
factor structure of the fear questionnaire using Wave 2 data. In the
initial CFA, in which measurement errors between all items were spe-
cified as uncorrelated, model fit for the hypothesized single-factor
model was suboptimal (x%(35) = 541.6, p < 0.001, TLI = 0.94,
CFI = 0.95, RMSEA = 0.16). Inspection of the modification indices

indicated that model fit would be improved if the error terms of Items 1
and 14, Items 9 and 10, and Items 12 and 13 were freed to covary. Items
1 (“I will become infected when I have to leave the house to get supplies
or when supplies are brought to me”) and 14 (“I will be infected with
the virus”) both measure fear of being infected with COVID-19. Items 9
(“I will be infected and will not receive the medical treatment I need”)
and 10 (“I will be infected and healthcare professionals will not be
familiar with the needs of a person with my condition”) both evaluate
the fear of medical treatment not meeting (disease-specific) needs.
Items 12 (“I will not be able to access medications I need for my
scleroderma due to shortages”) and 13 (“I will not be able to obtain
basic supplies (e.g., food, other household necessities)” both assess fear
of shortages in supplies. Therefore, the model was refitted to the data,
allowing the error terms of these items to covary. These changes re-
sulted in improvements in model fit (x2(32) =311.2, p < 0.001,
TLI = 0.96, CFI = 0.97, RMSEA = 0.12). All factor loadings were ade-
quate, with factor loadings ranging from 0.68 (item 13) to 0.89 (item
7). Results of the 10-item CFA are shown in Table 2.

CFA was also performed to confirm the single-factor structure of the
11-item COVID-19 Fear Questionnaire for Systemic Sclerosis (model
including the error terms freed to covary as in the general version).
Model fit for the single-factor structure was comparable to the 10-item
Chronic Medical Conditions version (x*(41) = 346.6, p < 0.001,
TLI = 0.96, CFI = 0.97, RMSEA = 0.12). Factor loadings were similar
for both versions as well, with factor loadings ranging from 0.63 (Item
16) to 0.88 (Item 7). Results are shown in Appendix D.

6. Discussion

The COVID-19 Fears Questionnaire for Chronic Medical Conditions
is the first measure assessing pandemic-related fears among patients
vulnerable due to pre-existing illnesses [4]. The main findings of this
study were that the 10-item measure can be scored with a total score
reflecting a single dimension and that the scale had good internal
consistency reliability and convergent validity.

In addition to the COVID-19 Fears Questionnaire for Chronic
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Below is 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 outbreak, I am afraid that...

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 (e.g., 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 (e.g., food, other
household necessities)

10 | I will be infected with the virus

The Scleroderma Patient-centered Intervention Network.

Fig. 1. Final 10-item COVID-19 Fears Questionnaire for Chronic Medical Conditions.

Table 3
Item response distribution for each item of the 10-item COVID-19 Fears Questionnaire for Chronic Medical Conditions (Baseline, N = 787).

Item Responses

Item 1 2 3 4 5
Not at All  Slightly Moderately ~ Very Extremely
N (%) N (%) N (%) N (%) N (%)

1. I will become infected when I have to leave the house to get supplies or when supplies are brought to me 78 (9.9) 232 (29.5) 216 (27.4) 173 (22.0) 88 (11.2)

2. I will not be able to access health care that I need for my condition 217 (27.6) 176 (22.4) 176 (22.4) 148 (18.8) 70(8.9)

4. 1 will need to be isolated for longer than others because of my condition 135(17.2) 139 (17.7) 154 (19.6) 202 (25.7) 157 (19.9)

7. 1 will be infected and experience more severe complications because of my condition 69 (8.8) 163 (20.7) 143 (18.2) 221 (28.1) 191 (24.3)

9. I will be infected and will not receive the medical treatment I need 260 (33.0) 148 (18.8) 147 (18.7) 127 (16.1) 105 (13.3)

10. I will be infected and healthcare professionals will not be familiar with the needs of a person with my 143 (18.2) 154 (19.6) 156 (19.8) 161 (20.5) 173 (22.0)

condition

11. People close to me (e.g., family, close friends) will be infected and become ill 89 (11.3) 201 (25.5) 195 (24.8) 176 (22.4) 126 (16.0)

12. I will not be able to access medications I need for my condition due to shortages 283 (36.0) 190 (24.1) 155(19.7) 94(11.9) 65 (8.3)

13. I will not be able to obtain basic supplies (e.g., food, other household necessities) 363 (46.1) 208 (26.4) 135(17.2) 57(7.2) 24 (3.0)

14. I will be infected with the virus 76 (9.7) 242 (30.7) 211 (26.8) 146 (18.6) 112 (14.2)
Medical Conditions, we tested a SSc-specific version, which included an of people with SSc [48]. The measurement properties did not change
additional item that reflected fears of having to discontinue the use of meaningfully by inclusion or exclusion of the item, but some patient
immunosuppressant medications, which are used by approximately half advisors and team members believed that content validity of a measure
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Table 4
Hypotheses and correlation of variables with the COVID-19 Fears Questionnaire
for Chronic Medical Conditions (N = 787).

Variables (measures) Pearson's p-Value  Confirmed
correlation
Moderate to large positive correlation
Anxiety: PROMIS Anxiety 4a v1.0 0.53 <0.01 Yes
Depressive symptoms: Patient Health 0.44 <0.01 Yes
Questionnaire-8
Stress: Perceived Stress Scale 0.50 <0.01 Yes

for people with SSc required coverage of this topic. It may be the case
that investigators who conduct studies of people with other medical
conditions with disease-specific fears may also explore whether there
are disease-specific aspects that may be added; however, in the present
study, we do not believe that this is a requirement for valid measure-
ment of fears in COVID-19.

A recently published paper reported on the development and initial
validation of a general measure for fear in COVID-19 [5]. For that
measure, items were derived from multiple existing fear measures and
selected by experts for inclusion. There was no input, however, from
members of the public. Items from general fear measures were adapted
by adding that manifestations of fear during COVID-19 and included
items on being afraid; discomfort thinking about the pandemic; clammy
hands; being afraid of losing life; nervousness and anxiety when
watching news; inability to sleep; heart racing or palpitating. Except for
one item on fear that life could be lost, items reflect cognitive and
physiological manifestations of general anxiety and fear not specific to
COVID-19. The COVID-19 Fears Questionnaire for Chronic Medical
Conditions, on the other hand, was designed to evaluate level of fear
about specific aspects of the pandemic, such as fear for long-term social
isolation, shortage of basic supplies, potential medical complications,
and inability to access health care or medication needed for pre-existing
conditions. As such, it is modelled generally on a disease- or vulner-
ability-specific approach; we referred to a measure on fear of progres-
sion for the general structure [46], and we developed items based on
patient input. Because of these core differences in the approach and
focus of the measures, we believe that the COVID-19 Fears Ques-
tionnaire for Chronic Medical Conditions may be a more appropriate
and specific measure for evaluating fear due to COVID-19 and its
consequences for people with pre-existing medical diseases, although
the two measures should be compared in future studies.

The COVID-19 Fears Questionnaire for Chronic Medical Conditions
can be used to better evaluate behaviours and other outcomes among
people with medical conditions during the current pandemic situation
and as the situation develops over time. For example, fear due to
COVID-19 is one of the outcome measures in trial of a mental health
intervention designed to reduce anxiety among people with SSc [15].
Having a valid fear measure specifically designed for people with
chronic diseases will allow exploration of how COVID-19-related fear is
associated with other mental health outcomes, such as anxiety, which
will provide information on how best to tailor future interventions for
people living with pre-existing medical conditions during pandemic
situations.

An important strength of the present study was that items were
generated based on fears shared by over 100 people with SS, even
though the measure was developed quickly and there was a short time
(72h) for people to provide suggestions. Furthermore, members of the
SPIN Patient Advisory Team were directly involved in conceiving the
ideas incorporated into the scale and in the development and wording
of items. It was validated in a large sample of people with SSc.

Additionally, there are limitations to consider. First, we used con-
venience samples to develop the questions and evaluate the measure-
ment properties of the COVID-19 Fears Questionnaire. The demo-
graphic (including gender, ethnicity, and country) and medical
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characteristics of SPIN-COVID-19 Cohort participants are similar,
though, to our ongoing SPIN Cohort, which is comparable with other
large international SSc cohorts [13]. Second, this study only included
patients with SSc, and item development did not include participants
with other chronic medical conditions. Ideally, the scale will undergo
further evaluation in other patient groups. In addition, although the
study was conducted in a longitudinal cohort, we confined our analyses
to cross-sectional analyses. We did not evaluate consistency over time
because the natural history and degree of stability of fear during
COVID-19 were unknown. Finally, in different settings, it is possible
that some questionnaire items may be perceived differently than in SSc
or that parts of items may overlap. Future studies could further test the
applicability of items and consider reformulation based on setting and
population.

To conclude, results of the present study demonstrate that the 10-
item COVID-19 Fears Questionnaire for Chronic Medical Conditions is a
valid instrument for the measurement of COVID-19-related fears in
patients with chronic medical diseases. This is an important contribu-
tion since fears during pandemics may be more severe in individuals
with pre-existing medical conditions, who are at high risk of compli-
cations from COVID-19.
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