
Citation: Cárdenas Soriano, P.;

Rodriguez-Blazquez, C.; Forjaz, M.J.;

Ayala, A.; Rojo-Perez, F.;

Fernandez-Mayoralas, G.;

Molina-Martinez, M.-A.; de Arenaza

Escribano, C.P.;

Rodriguez-Rodriguez, V. Validation

of the Spanish Version of the Fear of

COVID-19 Scale (FCV-19S) in

Long-Term Care Settings. Int. J.

Environ. Res. Public Health 2022, 19,

16183. https://doi.org/10.3390/

ijerph192316183

Academic Editor: Paul B.

Tchounwou

Received: 26 October 2022

Accepted: 1 December 2022

Published: 3 December 2022

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

International  Journal  of

Environmental Research

and Public Health

Article

Validation of the Spanish Version of the Fear of COVID-19
Scale (FCV-19S) in Long-Term Care Settings
Pilar Cárdenas Soriano 1, Carmen Rodriguez-Blazquez 2,* , Maria João Forjaz 3 , Alba Ayala 4 ,
Fermina Rojo-Perez 5 , Gloria Fernandez-Mayoralas 5 , Maria-Angeles Molina-Martinez 6,
Carmen Perez de Arenaza Escribano 5 and Vicente Rodriguez-Rodriguez 5

1 Department of Preventive Medicine, University Hospital of Albacete, ES-02006 Albacete, Spain
2 National Centre of Epidemiology and Network Centre for Biomedical Research in Neurodegenerative

Diseases (CIBERNED), Carlos III Institute of Health, ES-28029 Madrid, Spain
3 National Centre of Epidemiology and Health Service Research Network on Chronic Diseases (REDISSEC) and

Research Network on Chronicity, Primary Care and Health Promotion (RICAPPS), Carlos III Institute of
Health, ES-28029 Madrid, Spain

4 Department of Statistics, University Carlos III of Madrid, and Health Service Research Network on Chronic
Diseases (REDISSEC), Carlos III Institute of Health, ES-28029 Madrid, Spain

5 Grupo de Investigacion Sobre Envejecimiento (GIE), IEGD, CSIC, ES-28037 Madrid, Spain
6 Faculty of Psychology, National University of Distance Education (UNED), ES-28037 Madrid, Spain
* Correspondence: crodb@isciii.es

Abstract: Fear of coronavirus disease 2019 (COVID-19) is one of the main psychological impacts
of the actual pandemic, especially among the population groups with higher mortality rates. The
Fear of COVID-19 Scale (FCV-19S) has been used in different scenarios to assess fear associated with
COVID-19, but this has not been done frequently in people living in long-term care (LTC) settings.
The present study is aimed at measuring the psychometric properties of the Spanish version of the
FCV-19S in residents in LTC settings, following both the classical test theory (CTT) and Rasch model
frameworks. The participants (n = 447), aged 60 years or older, were asked to complete the FCV-19S
and to report, among other issues, their levels of depression, resilience, emotional wellbeing and
health-related quality of life with validated scales. The mean FCV-19S score was 18.36 (SD 8.28,
range 7–35), with higher scores for women, participants with lower education (primary or less)
and higher adherence to preventive measures (all, p < 0.05). The Cronbach’s alpha for the FCV-19S
was 0.94. After eliminating two items due to a lack of fit, the FCV-19S showed a good fit to the
Rasch model (χ2 (20) = 30.24, p = 0.019, PSI = 0.87), with unidimensionality (binomial 95% CI 0.001
to 0.045) and item local independency. Question 5 showed differential item functioning by sex. The
present study shows that the FCV-19S has satisfactory reliability and validity, which supports its use
to effectively measure fear in older people living in LTC settings. This tool could help identify risk
groups that may need specific health education and effective communication strategies to lower fear
levels. This might have a beneficial impact on adherence to preventive measures.

Keywords: fear; COVID-19; long-term care; older people; psychometric properties; Rasch analysis;
classical test theory; Fear of COVID-19 Scale (FCV-19S)

1. Introduction

The pandemic caused by the SARS-CoV-2 virus has had severe repercussions in older
adults as they are one of the most vulnerable groups hit by COVID-19 [1]. Not only
has it caused, as of September 2022, more than 600 million confirmed cases and around
6.5 million deaths worldwide [2], but it is also responsible for multiple disabilities and
infection sequelae. COVID-19 has had a remarkable impact on mental health, and it has
become a priority for clinicians, patients and their families and caregivers.
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In Spain, almost 20% of the population is aged 65 years or older. The dependency ratio
was 29.20% in 2018, and it will likely increase in the coming decades [3]. In this context,
long-term care (LTC) settings have been one of the most affected environments, due to the
large amount of dependent older adults with co-morbidities that share the same space,
which can facilitate the spread of infection [4]. It is especially important in older people
living in long-term care settings where the mortality due to SARS-CoV-2 was 10.6% by
May 2021 [5].

Infection fatality rates for COVID-19 [6] and severe disease [7] increase exponentially
with age, which translates into a higher risk of suffering COVID-19 or its sequelae for older
people [8]. As a vulnerable group, they might have a tendency to be more fearful of the
disease [9]. Furthermore, the impact that fear, social distancing measures and other aspects
of the pandemic might have had on residents’ mental health is still uncertain.

There are few tools to assess psychological aspects in the context of new health threats,
such as fear, resilience or coping strategies, which are linked to a population’s behavior
by different mechanisms. Furthermore, it is widely accepted that the way we behave as a
population can have an effect on an increase or decrease in viral transmission [10]. Since
the beginning of the pandemic, several efforts have been made to understand people’s
perceptions and cultural insights, as these are a key factor in implementing well-received
policies that can reduce the impact of COVID-19 [11].

Acceptance of and compliance with the preventive measures against COVID-19 have
been studied in the general Spanish population [12], as well as the demotivation to follow
such measures (pandemic fatigue) [13]. Therefore, there is an urge to obtain, understand
and evaluate information about behavioral insights and psychological states, specifically
fear, in older people, to establish recommendations and interventions in the present pan-
demic context or in future scenarios.

Fear of COVID-19 can be quantitatively measured using the Fear of COVID-19 Scale
(FCV-19S) [14], a scale specifically developed by Ahorsu et al. in Farsi for the pandemic,
and which has been recently validated in Spanish [15]. Since its publication, the FCV-19S
has been applied in different countries and contexts [16,17]. Nevertheless, the scale has not
been frequently used to assess fear among older people in LTC settings [18]. This segment
of the population is known to have suffered more strict preventive measures than any
other [19]. Getting to know their level of fear would help to make an initial diagnosis of the
emotional impact that COVID-19 has had on them.

In this study, we aimed to measure the psychometric properties of the Spanish version
of the FCV-19S applied in residents in LTC setting of the Community of Madrid (Spain) by
using both the classical test theory (CTT) and Rasch model approaches.

2. Materials and Methods
2.1. Study Design and Setting

A cross-sectional regional study in a sample of older adults living in LTC settings
participating in the project “Nursing homes and COVID-19. Environments of the older
people as protectors in health emergency situations (COVID-19)” took place from June to
October, 2021. Further information about the project development, descriptive data and
sample selection criteria can be found in the publication by Rodriguez-Rodriguez et al. [20].

2.2. Participants

Four hundred and forty-seven people aged 60 years or older living in an LTC setting
at the Community of Madrid comprised the sample. Participants were excluded if they
were aged less than 60 years, suffered from cognitive impairment (since the use of self-
reported scales implies having cognitive abilities sufficient to understand and respond to
the questions) or refused to sign an informed consent form. All participants signed the
informed consent form by themselves, as they were cognitively intact.
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2.3. Measures
2.3.1. Sociodemographic Features

Information on sex (male or female), age, marital status (married or living as a couple,
separated or divorced, single, or widow/er) and level of education (cannot read or write,
can read or write but no primary education, primary education, secondary or vocational
education, or university education) were collected using the questionnaire. Clinical infor-
mation, such as diagnostics and prescribed medication, were compiled from their medical
history to characterize the sample.

2.3.2. FCV-19S

The main measure was the fear of COVID-19 measured with the FCV-19S scale, a
short seven-item self-reported scale that was developed in 2020. Its items are based on the
review and assessment of 30 other “fear scales”, and they are answered with a five-point
Likert-type scale from 1 (strongly disagree) to 5 (strongly agree). A higher score on the
FCV-19S indicates a higher level of fear (total scores can range between 7 and 35). After its
publication, it was widely validated and translated into several languages, such as French,
Italian, Romanian [21–23], Portuguese [24], Japanese [25] and Spanish [15,26–28].

2.3.3. Personal Circumstances Regarding the Pandemic and Health

Respondents were asked if they had suffered COVID-19 and its sequelae (I have not
had the disease; I have had the disease, but I am still suffering after-effects; and I have
had the disease, but I do not have any after-effects). They were also asked how worried
they were about the pandemic (from 1, not at all, to 4, a lot) and whether their satisfaction
with life had changed (less, the same or more). Perceived health status was also assessed
with the question “Usually, you would say that your health status is . . . ”, with answers
ranging from 5 (very good) to 1 (very poor). Adherence to three preventive measures, the
“three Ws” (wearing a mask, watching physical distance and washing hands) [29], was
determined in the questionnaire through the question “what do you do to keep yourself
safe from COVID?” It included three measures: “Use a mask”, “Wash my hands” and
“Keep a physical distance”. Item scores ranged from 1 (never) to 4 (always).

2.3.4. Depression

For depression, an adapted and abbreviated version of the Geriatric Depression Scale
(GDS-5) was used [30]. The scale uses five dichotomous (yes/no) questions (Are you
basically satisfied with your life? Are you often bored? Do you prefer to stay in residence
or in your room instead of going out and doing new things? Do you feel useless the way
you are now? Do you think your situation is hopeless?).

2.3.5. Emotions and Coping

To assess coping strategies, two different scales were employed. The Brief Resilient
Coping Scale (BRCS) [31,32] is a four-item Likert-type scale that ranges from 0 (this sentence
never happens to me) to 5 (this statement happens to me very often), with a maximum score
of 20 (the higher the score, the greater resilience). It captures tendencies to cope with stress
adaptively. Additionally, the Positive and Negative Affect Schedule (PANAS-Balance) [33],
a 10-item scale validated in multiple settings, was applied. It measures emotional wellbeing
through a self-reported questionnaire, and items are rated on a five-point scale from 1 (not
at all) to 5 (very).

2.3.6. Quality of Life

Quality of life (QoL) was measured with the FUMAT-24 scale [34,35], a scale specif-
ically designed to assess QoL in LTC settings, and which includes 24 items grouped in
8 categories: emotional well-being, interpersonal relationships, material well-being, per-
sonal development, physical well-being, self-determination, social inclusion and rights.
Items are ranged in a four-point Likert-type scale (from 1, always or almost always, to 5,
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never or hardly ever) and the results generate a global QoL index and percentages for
each category.

2.4. Statistical Analysis

After testing for the outcome variable (FCV-19S) using the Kolmogorov–Smirnov test
and the visual inspection of graphics, non-parametric statistics were applied. Descriptive
statistics were used for the participants’ characteristics. The psychometric characteristics of
the FCV-19S were explored using classical test theory (CTT) and Rasch analyses.

The CTT analysis included the calculation of the following psychometric attributes:
data quality and acceptability, reliability (internal consistency) and construct validity
(hypotheses testing).

For data quality and acceptability, the percentage of missing data (standard criterion:
≤15%) for the FCV-19S items, the mean, median, standard deviation (SD), skewness
(criterion: −1 to +1), floor and ceiling effects of the FCV-19S items and the total score were
calculated (criterion: ≤15%) [36].

For internal consistency, the inter-correlation among the FCV-19S items was calculated
using Spearman’s rank correlation coefficients and an item homogeneity index. Internal
consistency was explored by computing the Cronbach’s alpha (criterion: ≥0.70) [37].

Hypotheses testing comprised convergent and discriminative validity. Convergent
validity was calculated using the Spearman’s rank correlation coefficients of the FCV-19S
with the rest of the applied measures. Based on previous studies, a moderate correlation
(rS = 0.30−0.50) [38] was hypothesized between the FCV-19S and emotional wellbeing
(PANAS-Balance) [39,40], resilience (BRCS) [41], depression (GDS-5) [23] and quality of
life (FUMAT-24) [42].

Discriminative or known-groups validity was explored by calculating the differences
in the FCV-19S scores in the sample grouped by variables of interest: sex, age group,
COVID-19 infection, education, depression, concern, satisfaction, perceived health status,
face mask use, hand hygiene and physical distancing [43,44]. Mann–Whitney or Kruskal–
Wallis tests were used to ascertain differences between groups.

Additionally, for the Rasch analysis, the following attributes were calculated: fit to the
Rasch model, unidimensionality, item local independency, reliability (person separation
index, PSI), threshold ordering, item–person distribution and differential item functioning
(DIF) by age, sex, COVID-19 infection and COVID-19 diagnosis with or without seque-
lae. Modifications were performed iteratively until model fit and the other assumptions
were achieved [45].

Fit to the Rasch model was considered achieved when there was a non-significant
chi-square value with Bonferroni correction by number of items (p > 0.007), and when item
and person fit residuals followed a distribution with a mean of 0 and a standard deviation
of 1. In addition, fit residuals were expected to fall within the interval of −2.5 to +2.5.

For unidimensionality, a principal component analysis of residuals was calculated,
and the person estimates of two sets of items defined in a principal component analysis of
the residuals were compared through t-tests. For a scale to be unidimensional, the lower
bound of the binomial confidence interval should overlap 5% [46,47].

An inter-item residual correlation lower than 0.30 of the mean correlations was used to
ascertain item local independency. PSI measures reliability, and its interpretation is similar
to that of Cronbach’s alpha [48]. Moreover, DIF occurs when, for the same construct level,
two or more sample groups answer in a statistically different way. For each item, DIF was
measured with a two-way analysis of variance (ANOVA) by different groups [49].

Category probability curves were used to identify ordered or disordered thresholds.
Threshold ordering means that the participants use the response categories in an expected
way, consistent with the construct continuum [50]. Furthermore, the item–person threshold
distribution was visually inspected.
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Statistical significance was set at a two-tailed p-value less than 0.05. CTT calculations
were performed with the IBM SPSS Version 28.0 statistic software package. Rasch analyses
were performed using the RUMM 2030 Rasch software.

3. Results
3.1. Participants’ Sociodemographic Characteristics

The mean age of the participants was 83.8 (standard deviation, SD: 8.9) years (Table 1).
Most of the sample (63.1%) was female and 50.8% was widowed. The majority of participants
(64.2%) had either primary education or no formal education. The sample had a mean of 6.06
(SD: 2.3) previous pathologies and was prescribed an average of 3.44 (SD: 1.4) medications.

Table 1. Sample characteristics (n = 447).

Variables n (%) Min Max Mean (SD)

Sociodemographic Features

Age 61 99 83.8 (8.9)

Sex
Female 282 (63.1)

Male 165 (36.9)

Marital status

Married, living as a couple 64 (14.3)

Separated, divorced 46 (10.3)

Single 110 (24.6)

Widow/er 227 (50.8)

Level of education

Cannot read or write 27 (6.0)

Can read or write, but no
primary education 152 (34.0)

Primary education 108 (24.2)

Secondary education,
vocational education 120 (26.9)

University education 40 (8.9)

Personal circumstances regarding the pandemic

Coronavirus status

I have not had the disease 233 (54.8)

I have had the disease, but I am still
suffering after-effects 44 (10.4)

I have had the disease, but I do not
have any after-effects 148 (34.8)

Worried about the
COVID-19 pandemic

Not at all 74 (16.7)

Somewhat 102 (23.0)

Quite a lot 97 (21.9)

A lot 170 (38.4)

Satisfaction with life before
and during the pandemic
(comparative perspective)

Less 191 (43.1)

The same 238 (53.7)

More 14 (3.2)

Use of facemasks
Never/Sometimes 42 (9.3)

Often/Always 405 (90.6)

Hand hygiene
Never/Sometimes 22 (4.3)

Often/Always 425 (95.1)
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Table 1. Cont.

Variables n (%) Min Max Mean (SD)

Physical distancing
Never/Sometimes 190 (42.5)

Often/Always 255 (57.5)

Health

Self-assessment of health status

Very poor/Poor 61 (13.7)

Fair 124 (27.7)

Good/Very good 262 (58.6)

Resident’s previous
pathologies (num) 1 12 6.1 (2.3)

Intake of medications (num) 1 8 3.4 (1.4)

GDS 0 5 1.7 (1.1)

Quality of Life

FUMAT-24 QoL

Emotional well-being 1 3 9.6 (2.6)

Interpersonal relationships 1 3 11.3 (1.3)

Material well-being 1 3 10.7 (1.5)

Personal development 1 3 10.4 (2.2)

Physical well-being 1 3 9.1 (2.4)

Self-determination 1 3 7.5 (2.0)

Social inclusion 1 3 9.9 (2.0)

Rights 1 3 11.1 (1.7)

FUMAT Global Scores 45 95 79.6 (8.9)

Sentiments and coping

PANAS

Positive affects subscale 5 20 11.4 (3.3)

Negative affects subscale 5 20 8.7 (3.3)

Balance (aggregation) −12 15 2.7 (5.1)

BRCS 4–20 4 20 15.9 (4.1)

GSD: Geriatric Depression Scale; FUMAT-24 QoL: FUMAT quality of life adapted version of 24 items; PANAS:
Positive Affect and Negative Affect Scale; BRCS: Brief Resilient Coping Scale.

Among the participants, 54.8% did not experience COVID-19 infection, 60.3% declared
being quite or very worried about the pandemic and the majority (58.6%) perceived their
health status as good or very good. For most of them (96.8%), life satisfaction remained the
same or had decreased since the pandemic.

Almost all participants (n = 405, 90.6%) declared that they used facemasks, 425 (95.1%)
washed their hands and 255 (57.5%) reported maintining physical distancing often or always.

3.2. Psychometric Properties According to CTT

The data quality and acceptability of the FCV-19S is shown in Table 2. The mean total
FCV-19S score was 18.36 (SD: 8.28, range 7–35). The skewness of the total FCV-19S score
was 0.207, and all item scores covered the full score range (1 to 5 points). Floor (14.5%)
and ceiling (3.6%) effects were absent for the total score. Item 6, “I cannot sleep because
I’m worrying about getting coronavirus-19”, presented the highest floor effect (42.1%) and
item 1, “I am most afraid of coronavirus-19”, showed the highest ceiling effect (20.4%).
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Table 2. Data quality, acceptability and item–total corrected correlation of the FCV-19S (n = 447).

FCV-19S Items Mean SD Skewness Observed
Range

Floor
Effect (%)

Ceiling
Effect (%) ITCC

1. I am most afraid of coronavirus-19. 3.13 1.43 −0.25 1–5 21.0 20.4 0.69

2. It makes me uncomfortable to think
about coronavirus-19. 2.85 1.38 0.02 1–5 23.7 12.5 0.84

3. My hands become clammy when I think
about coronavirus-19. 2.26 1.31 0.66 1–5 40.5 6.9 0.84

4. I am afraid of losing my life because
of coronavirus-19. 2.77 1.46 0.08 1–5 30.6 14.0 0.81

5. When watching news and stories about
coronavirus-19 on social media, I become
nervous or anxious.

2.77 1.41 0.09 1–5 27.3 12.8 0.83

6. I cannot sleep because I am worrying
about getting coronavirus-19. 2.23 1.31 0.68 1–5 42.1 6.9 0.79

7. My heart races or palpitates when I think
about getting coronavirus-19. 2.35 1.33 0.48 1–5 38.7 6.3 0.86

Total 18.36 8.28 0.21 7–35 14.5 3.6

ITCC: item total corrected correlation.

The Cronbach’s alpha was 0.94. The corrected item–total correlation ranged from 0.69
to 0.86. Additionally, the inter-item correlation was 0.46–0.86 for the total scale and the item
homogeneity was 0.70.

Regarding convergent validity (Table 3), the correlation coefficient between FCV-
19S total score and PANAS: Balance was rS = −0.25 (p < 0.01), and with GDS-5 it was
rS = 0.17 (p < 0.01).

Table 3. Convergent validity of the FCV-19S with related measures.

Item 1 Item 2 Item 3 Item 4 Item 5 Item 6 Item 7 FCV-19S
Total

PANAS: Positive affects −0.07 −0.10 * −0.21 ** −0.12 ** −0.11 * −0.21 ** −0.21 ** −0.16 **

PANAS: Negative affects 0.34 ** 0.24 ** 0.07 0.27 ** 0.24 ** 0.08 0.10 * 0.23 **

PANAS: Balance −0.27 ** −0.21 ** −0.19 ** −0.25 ** −0.22 ** −0.186 ** −0.204 ** −0.25 **

BRCS −0.03 −0.01 0.08 0.04 0.02 0.05 0.05 0.04

GDS-5 0.11 * 0.14 ** 0.20 ** 0.14 ** 0.14 ** 0.18 ** 0.16 ** 0.17 **

FUMAT: Emotional well-being −0.07 −0.07 −0.13 ** −0.12 * −0.09 −0.14 ** −0.11 * −0.11 *

FUMAT: Interpersonal relationships 0.03 0.10 * 0.12 * 0.03 0.09 0.12 * 0.15 ** 0.11 *

FUMAT: Material well-being −0.05 −0.04 −0.19 ** −0.08 −0.04 −0.17 ** −0.12 ** −0.10 *

FUMAT: Personal development 0.01 0.06 0.02 −0.04 0.02 −0.02 −0.02 0.02

FUMAT: Physical well-being −0.15 ** −0.18 ** −0.26 ** −0.16 ** −0.14 ** −0.25 ** −0.27 ** −0.23 **

FUMAT: Self-determination 0.05 0.05 −0.01 −0.05 0.09 −0.02 −0.01 0.02

FUMAT: Social inclusion 0.04 0.05 0.04 0.03 0.09 0.04 0.07 0.06

FUMAT: Rights −0.01 0.04 0.14 ** 0.03 0.06 0.08 0.12 * 0.07

FUMAT Total −0.06 −0.03 −0.12 * −0.11 * −0.02 −0.12 ** −0.09 * −0.08

** p < 0.01; * p < 0.05.

Regarding the known-groups validity (Table 4), significantly higher FCV-19S scores
were found for women (p = 0.003), participants with the lowest educational level (p < 0.001),
those with no previous COVID-19 infection (p = 0.001), those with a worse perceived health
status (p < 0.001) and those with lower satisfaction with life after the pandemic (p < 0.001).
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There were also higher FCV-19S scores among participants with a higher use of facemasks
(p < 0.001), hand hygiene (p = 002) and physical distancing (p = 0.003). There were no
significant differences by age group, marital status or number of chronic diseases.

Table 4. Known-groups validity (only significant variables).

Variables n Mean SD Min Max p

Sex
Male 165 16.75 7.34 7 35 0.003 a

Female 282 19.30 8.66 7 35

Level of education

Cannot read or write 27 22.74 8.39 7 35 <0.001 b

Can read or write, but no
primary education 152 19.03 8.39 7 35

Primary education 108 19.28 8.39 7 35

Secondary education,
vocational education 120 16.99 8.11 7 35

University education 40 14.48 5.59 7 28

Coronavirus status

I have not had the disease 233 17.41 8.29 7 35 0.001 b

I have had the disease, but I
am still suffering after-effects 44 21.91 7.11 7 31

I have had the disease, but I
do not have any after-effects 148 18.47 8.25 7 35

Worried about the
COVID-19 pandemic

Not at all 74 11.93 5.87 7 28 <0.001 b

Somewhat 102 16.89 7.87 7 35

Quite a lot 97 19.02 7.15 7 31

A lot 170 21.85 8.14 7 35

Self-assessment of
health status

Very poor/Poor 61 18.60 8.37 7 35 <0.001 b

Fair 124 20.80 8.07 7 35

Good/Very good 262 17.15 8.12 7 35

Life satisfaction

Decreased 191 21.19 8.33 7 35 <0.001 b

Same 238 16.31 7.64 7 35

Increased 14 16.07 7.44 7 30

Use of facemasks
Never/Sometimes 42 13.64 7.15 7 29 <0.001 a

Often/Always 405 18.85 8.24 7 35

Hand hygiene
Never/Sometimes 42 13.64 7.15 7 29 0.002 a

Often/Always 405 18.85 8.24 7 35

Physical distancing
Never/Sometimes 190 17.01 8.34 7 35 0.003 a

Often/Always 255 19.40 8.09 7 35

Depression (GDS-5)

Not depressed 30 19.60 8.19 7 35 0.003 b

Mild depression (1–2) 337 17.60 8.10 7 35

Severe depression (3–5) 80 21.10 8.52 7 35
a Mann–Whitney test, b Kruskal–Wallis test.

3.3. Psychometric Properties According to the Rasch Model

The Rasch analysis indicated that all items displayed ordered thresholds, with item
local independency but no general fit to the Rasch model. After eliminating items 1 and
7 due to item misfit, a good fit to the Rasch model was observed, with χ2 (20) = 30.24,
p = 0.019, PSI = 0.87 (Tables 5 and 6).
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Table 5. Individual item fit of the FCV-19S after removing items 1 and 7.

FCV-19S Item Location Standard Error Fit Residual χ2 p Value

2. It makes me uncomfortable to think
about coronavirus-19. −0.59 0.07 0.64 0.84 0.933

3. My hands become clammy when I think
about coronavirus-19. 0.67 0.07 −1.74 11.47 0.022

4. I am afraid of losing my life because of coronavirus-19. −0.35 0.06 0.98 4.99 0.289

5. When watching news and stories about coronavirus-19
on social media, I become nervous or anxious. −0.38 0.07 −0.07 3.49 0.478

6. I cannot sleep because I am worrying about
getting coronavirus-19. 0.66 0.07 −0.13 9.45 0.051

Table 6. Goodness of fit to the Rasch model of the FCV-19S after removing items 1 and 7.

Attribute Criteria FCV-19S

Item fit residual
Mean 0 −0.06

SD 1 1.05

Person fit residual
Mean 0 −0.48

SD 1 1.16

Item trait, χ2 (df) Low 30.24 (20)

Interaction p value Non-significant (>0.007) 0.019

Personal Separation Index >0.70 0.87

Unidimensionality
Independent t-tests <5%

95% CI binomial * 0.001–0.045
* Lower bound should be ≤ 0.05.

Item 5 (“When watching news and stories about coronavirus-19 on social media, I
become nervous or anxious”) showed DIF by sex, with women reporting higher levels of
fear of COVID-19 (Supplemental Figure S1). No DIF was observed by age group, COVID-19
infection or diagnosis (with or without sequelae).

The person–item threshold distribution showed a moderate floor effect and item
threshold locations ranging from −3 to 3 logits. The distribution of person locations was
close to normality (Supplemental Figure S2, top part). Item thresholds (Supplemental
Figure S2, bottom part) represented most of the person distribution, although persons
reporting lower and higher COVID-19 fear are less present.

4. Discussion

We present the measurement properties of the Spanish version of the FCV-19S scale in a
population of older people living in LTC settings, as part of a study on the impact of COVID-
19 in these environments. The use of two complementary methodological approaches, the
CTT and Rasch model, provides a robust testing of the psychometric properties of the scale.
In addition, the Rasch analysis enabled the conversion of raw scores into an interval scale,
making possible to calculate how scores change and to use parametric statistics.

The scale had been validated for older adults, specifically [51]. It has been used before
in LTC settings to measure fear of COVID-19 [18], but, to our knowledge, this is the first
time the measurement properties of this tool have been evaluated in this context.

In our study, most of the patients were women, as in previous work [22]. The mean
total score of the FCV-19S (18.36) shows that older people living in long-term facilities have
a moderate level of fear. These data are in accordance with those of other national studies
that have reported similar scores [17]. In addition, similar results have been found in older
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people in related environments [52]. However, our results varied from those of a national
study that showed very high fear levels. This could be due to the period in which that
study took place (the first pandemic wave) and the lack of vaccines at the time [23].

The FCV-19S meets the acceptability and data quality criteria we applied. The Cron-
bach’s alpha for the total score of the scale was very high, allowing for individual com-
parisons. This is in accordance with other studies in both Spanish [26–28] and other
languages [24,53,54]. The Rasch analysis also showed high reliability.

The scale achieves model fit when items 1 (I am most afraid of coronavirus-19) and 7
(My heart races or palpitates when I think about getting coronavirus-19) are removed.
Item 1 was found to be redundant, and item 7 was found to measure a different construct.
The elimination of item 7 was also considered in another study [55]. However, they could
be maintained in the scale, as they might provide useful clinical information, even if they
do not contribute to the calculation of the total scale score.

Furthermore, items 3 (My hands become clammy when I think about coronavirus-19)
and 6 (I cannot sleep because I am worrying about getting coronavirus-19) showed floor
effects (having a lower percentage of respondents), as was the case in a study in the general
population in Portugal [24]. This would indicate that only participants with a high level of
fear would show physical signs (e.g., clammy hands or insomnia).

The convergent validity of the FCV-19S in LTC settings showed a significant correlation
with depression (GDS-5) and an inverse correlation with emotional wellbeing (PANAS-
Balance). The relationship between fear and depression has been hypothesized in other
validation studies [21,22,56]. More resilience and greater satisfaction with life have also
been associated with less fear [18,57,58], although in our study, the inverse correlation with
the BRCS was not statistically significant.

Regarding discriminative validity, our results showed a significant association between
fear, the following of preventive measures [43] and having a lower education [59]. These
relationships are in line with results from other studies, and broadly support our validity
hypotheses. Women had higher fear scores, as shown in previous investigations [25,60]. It
has been reported that women have generally shown greater levels of stress and perceived
personal risk during the pandemic, and thus higher fear levels [61,62].

The unidimensionality of the scale shown in the Rasch analysis supported its internal
validity and is in concordance with other studies [63–65]. Nevertheless, the literature also
reports that scale has a two-factor structure [66]. In general, items 3, 6 and 7 are considered
somatic responses to fear, and items 1, 2, 4 and 5 are considered general or emotional
responses.

Item 5 (When watching news and stories about COVID-19 on social media, I become
nervous or anxious) showed DIF by sex, which is not consistent with the results of DIF
analyses in other populations [67]. Moreover, a systematic review concluded that gender
was not a significant factor that could affect the way individuals interpret any item in the
FCV-19S [68]. Additionally, another study observed that most items displayed DIF across
different countries and age groups, but not across gender [69]. However, a national study
found that gender modulates fear of COVID-19 [15]. More research is needed to confirm
these results in residents in LTC settings. In the meantime, differences by sex for this item
should be regarded with caution.

4.1. Limitations and Strengths

Amongst the limitations of this study is the use of a cross-sectional design that provides
information about a specific point in time. This approach, in the context of a changing
pandemic, does not take into account the different measures and recommendations that
were implemented depending on its evolution. Other limitations result from the exclusion
criteria, e.g., it being impossible to know fear levels in residents with cognitive impairment.
The study was also restricted to a regional level.

The study’s strengths include the use of two different methods to examine the psy-
chometric properties of the FCV-19S, i.e., CTT and Rasch analyses. It also considered a
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representative sample of older people living in LTC facilities, a population that is not
frequently taken into account and which is difficult to reach.

4.2. Implications

Research on the factors associated with fear in older people and other populations
in different phases of the pandemic, measured with the FCV-19S, would be useful to
design public health interventions adapted to the epidemiological situation and to prevent
and ease fear. It could also help identify older people at risk of suffering from fear of
COVID-19, and thus from negative consequences such as higher levels of stress and anxiety.
The identification of risk factors and their impact on the FCV-19S will be part of a future
investigation. Health education and communication strategies directed at these risk groups
could lower fear levels without decreasing adherence to preventive measures.

The Age-Friendly Cities and Communities (AFCC) paradigm does not scrutinize fear
of COVID-19 or other pandemics [70,71]. However, the perception of fear might have an
impact on long-term care settings and limit participation in recreational activities, social
connectedness or indoor and outdoor mobility.

5. Conclusions

The present paper presents the measurement properties of the Spanish version of the
FCV-19S in a population of residents in LTC settings. This is a brief and unidimensional
scale with satisfactory reliability and validity, which supports its use in effectively measur-
ing fear in our specific population. In addition, our results suggest that women, people with
a lower education level and a higher adherence to preventive measures might present more
fear of COVID-19, although multivariate analyses would be necessary to confirm these
results. Studies on the determinants of fear of COVID-19 could help to identify vulnerable
groups of the population. One weakness is that one item presented DIF by sex; therefore,
further research to test DIF by gender would be beneficial.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/ijerph192316183/s1, Figure S1: Differential item functioning for
item 5, by sex. Figure S2: Person–item threshold distribution of the FCV-19S.

Author Contributions: Conceptualization: V.R.-R., C.R.-B. and M.J.F.; methodology and formal
analysis: C.R.-B., M.J.F. and A.A.; data curation: F.R.-P. and V.R.-R.; writing—original draft prepara-
tion: P.C.S.; writing—review and editing: P.C.S., C.R.-B., M.J.F., A.A., F.R.-P., G.F.-M., M.-A.M.-M.,
C.P.d.A.E. and V.R.-R.; funding acquisition: V.R.-R. and G.F.-M. All authors have read and agreed to
the published version of the manuscript.

Funding: This research was funded by (i) CSIC COVID-19 Research Fund (Urgent Measures to
address the Economic and Social Impact of COVID-19, ref. 202010E158); this project was also
supported with supplementary funding from the Spanish Radio and Television Corporation, as well
as from the Fundación General CSIC, for aspects related to the social dissemination of the project.
(ii) PTI+ Global Health, CSIC Next Generation Funding (REC_EU), ref. SGL2103055; and (iii) R&D
Activities Program between research groups, funded by the Madrid Region and the European Social
Fund, ENCAGEn-CM: “Active Ageing, Quality of Life and Gender”, ref. H2019/HUM-5698.

Institutional Review Board Statement: The project’ fieldwork was approved in June 2020 by the
Bioethics Committee of the Spanish National Research Council (CSIC), ref. 114/2020.

Informed Consent Statement: Informed consent was approved by the CSIC Bioethics Committee
and obtained from all subjects involved in the study.

Data Availability Statement: Not applicable.

Acknowledgments: Recognition and gratitude are due to the public and private institutions that
have contributed to the development of this research with their funding, and to the residences, their
workers and residents who have supported it with their data and information.

https://www.mdpi.com/article/10.3390/ijerph192316183/s1
https://www.mdpi.com/article/10.3390/ijerph192316183/s1


Int. J. Environ. Res. Public Health 2022, 19, 16183 12 of 14

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design
of the study, in the collection, analyses, or interpretation of the data, in the writing of the manuscript
or in the decision to publish the results.

References
1. Cawthon, P.M.; Orwoll, E.S.; Ensrud, K.E.; Cauley, J.A.; Kritchevsky, S.B.; Cummings, S.R.; Newman, A. Assessing the Impact

of the COVID-19 Pandemic and Accompanying Mitigation Efforts on Older Adults. J. Gerontol. A Biol. Sci. Med. Sci. 2020,
75, e123–e125. [CrossRef] [PubMed]

2. WHO. Coronavirus (COVID-19) Dashboard. Available online: https://covid19.who.int (accessed on 14 September 2022).
3. Gallego, V.M.; Codorniu, J.M.; Cabrero, G.R. El impacto de la COVID-19 en la población mayor dependiente en España con

especial referencia al sector residencial. Ciênc. Saúde Coletiva 2021, 26, 159–168. [CrossRef] [PubMed]
4. Secretaría de Estado de Derechos Sociales—IMSERSO. Grupos de trabajo COVID-19 de la Comisión Delegada y del Comité

Consultivo del Consejo Territorial de Servicios Sociales y del Sistema para la Autonomía y Atención a la Dependencia. Informe
del Grupo de Trabajo COVID 19 y Residencias; 2020. Available online: https://imserso.es/documents/20123/117116/gtcovid_
residencias_vf.pdf (accessed on 14 September 2022).

5. Oliva, J.; Peña Longobardo, L.M. Impacto de la COVID-19 en la atención sociosanitaria: El caso de las residencias. Informe
SESPAS 2022. Gac. Sanit. 2022, 36, S56–S60. [CrossRef] [PubMed]

6. Levin, A.T.; Hanage, W.P.; Owusu-Boaitey, N.; Cochran, K.B.; Walsh, S.P.; Meyerowitz-Katz, G. Assessing the Age Specificity of
Infection Fatality Rates for COVID-19: Systematic Review, Meta-Analysis, and Public Policy Implications. Eur J. Epidemiol. 2020,
35, 1123–1138. [CrossRef]

7. Chen, Y.; Klein, S.L.; Garibaldi, B.T.; Li, H.; Wu, C.; Osevala, N.M.; Li, T.; Margolick, J.B.; Pawelec, G.; Leng, S.X. Aging in
COVID-19: Vulnerability, Immunity and Intervention. Ageing Res. Rev. 2021, 65, 101205. [CrossRef] [PubMed]

8. Fang, X.; Li, S.; Yu, H.; Wang, P.; Zhang, Y.; Chen, Z.; Li, Y.; Cheng, L.; Li, W.; Jia, H.; et al. Epidemiological, Comorbidity Factors
with Severity and Prognosis of COVID-19: A Systematic Review and Meta-Analysis. Aging 2020, 12, 12493–12503. [CrossRef]
[PubMed]

9. Ornell, F.; Schuch, J.B.; Sordi, A.O.; Kessler, F.H.P. “Pandemic Fear” and COVID-19: Mental Health Burden and Strategies. Braz J.
Psychiatry 2020, 42, 232–235. [CrossRef]

10. Betsch, C.; Wieler, L.H.; Habersaat, K. Monitoring Behavioural Insights Related to COVID-19. Lancet 2020, 395, 1255–1256.
[CrossRef]

11. World Health Organization. Behavioural and Cultural Insights and COVID-19. Available online: https://www.who.int/europe/
emergencies/situations/covid-19/behavioural-and-cultural-insights-and-covid-19 (accessed on 16 September 2022).

12. Rodríguez-Blázquez, C.; Romay-Barja, M.; Falcón, M.; Ayala, A.; Forjaz, M.J. The COSMO-Spain Survey: Three First Rounds of
the WHO Behavioral Insights Tool. Front. Public Health 2021, 9, 678926. [CrossRef]

13. Rodriguez-Blazquez, C.; Romay-Barja, M.; Falcon, M.; Ayala, A.; Forjaz, M.J. Psychometric Properties of the COVID-19 Pandemic
Fatigue Scale: Cross-Sectional Online Survey Study. JMIR Public Health Surveill. 2022, 8, e34675. [CrossRef]

14. Ahorsu, D.K.; Lin, C.-Y.; Imani, V.; Saffari, M.; Griffiths, M.D.; Pakpour, A.H. The Fear of COVID-19 Scale: Development and
Initial Validation. Int J. Ment Health Addict. 2022, 20, 1537–1545. [CrossRef] [PubMed]

15. Teruel, D.S.; Bello, M.A.R. Escala de miedo al COVID-19 (FCV-19S): Propiedades psicométricas e invariabilidad de la medida en
la versión española. Actas Esp. Psiquiat. 2021, 49, 96–105.

16. Ghoncheh, K.A.; Liu, C.; Lin, C.-Y.; Saffari, M.; Griffiths, M.D.; Pakpour, A.H. Fear of COVID-19 and Religious Coping Mediate
the Associations between Religiosity and Distress among Older Adults. Health Promot. Perspect. 2021, 11, 316–322. [CrossRef]
[PubMed]

17. Martínez-Lorca, M.; Martínez-Lorca, A.; Criado-Álvarez, J.J.; Armesilla, M.D.C.; Latorre, J.M. The Fear of COVID-19 Scale:
Validation in Spanish University Students. Psychiatry Res. 2020, 293, 113350. [CrossRef] [PubMed]

18. Savci, C.; Cil Akinci, A.; Yildirim Usenmez, S.; Keles, F. The Effects of Fear of COVID-19, Loneliness, and Resilience on the Quality
of Life in Older Adults Living in a Nursing Home. Geriatr. Nurs. 2021, 42, 1422–1428. [CrossRef]

19. Su, Z.; McDonnell, D.; Li, Y. Why Is COVID-19 More Deadly to Nursing Home Residents? QJM 2021, 114, 543–547. [CrossRef]
20. Rodriguez-Rodriguez, V.; Rojo-Perez, F.; Perez de Arenaza, C.; Molina-Martinez, M.-A.; Fernandez-Mayoralas, G.; Sanchez-

Gonzalez, D.; Rojo-Abuin, J.-M.; Rodriguez-Blazquez, C.; Forjaz, M.J.; Martín García, S. Impact of COVID-19 in Nursing Homes:
Study Design and Population Description. Int. J. Environ. Res. Public Health, 2022; Unpublished manuscript under review.

21. Mailliez, M.; Griffiths, M.D.; Carre, A. Validation of the French Version of the Fear of COVID-19 Scale and Its Associations with
Depression, Anxiety, and Differential Emotions. Int. J. Ment. Health Addict. 2022, 20, 2057–2071. [CrossRef]

22. Soraci, P.; Ferrari, A.; Abbiati, F.A.; Del Fante, E.; De Pace, R.; Urso, A.; Griffiths, M.D. Validation and Psychometric Evaluation of
the Italian Version of the Fear of COVID-19 Scale. Int. J. Ment. Health Addict. 2022, 20, 1913–1922. [CrossRef]

23. Stănculescu, E. Fear of COVID-19 in Romania: Validation of the Romanian Version of the Fear of COVID-19 Scale Using Graded
Response Model Analysis. Int. J. Ment. Health Addict. 2022, 20, 1094–1109. [CrossRef]

24. Soares, F.R.; Afonso, R.M.; Martins, A.P.; Pakpour, A.H.; Rosa, C.P. The Fear of the COVID-19 Scale: Validation in the Portuguese
General Population. Death Stud. 2022, 46, 2093–2099. [CrossRef]

http://doi.org/10.1093/gerona/glaa099
http://www.ncbi.nlm.nih.gov/pubmed/32307522
https://covid19.who.int
http://doi.org/10.1590/1413-81232020261.33872020
http://www.ncbi.nlm.nih.gov/pubmed/33533836
https://imserso.es/documents/20123/117116/gtcovid_residencias_vf.pdf
https://imserso.es/documents/20123/117116/gtcovid_residencias_vf.pdf
http://doi.org/10.1016/j.gaceta.2022.02.003
http://www.ncbi.nlm.nih.gov/pubmed/35781150
http://doi.org/10.1007/s10654-020-00698-1
http://doi.org/10.1016/j.arr.2020.101205
http://www.ncbi.nlm.nih.gov/pubmed/33137510
http://doi.org/10.18632/aging.103579
http://www.ncbi.nlm.nih.gov/pubmed/32658868
http://doi.org/10.1590/1516-4446-2020-0008
http://doi.org/10.1016/S0140-6736(20)30729-7
https://www.who.int/europe/emergencies/situations/covid-19/behavioural-and-cultural-insights-and-covid-19
https://www.who.int/europe/emergencies/situations/covid-19/behavioural-and-cultural-insights-and-covid-19
http://doi.org/10.3389/fpubh.2021.678926
http://doi.org/10.2196/34675
http://doi.org/10.1007/s11469-020-00270-8
http://www.ncbi.nlm.nih.gov/pubmed/32226353
http://doi.org/10.34172/hpp.2021.40
http://www.ncbi.nlm.nih.gov/pubmed/34660226
http://doi.org/10.1016/j.psychres.2020.113350
http://www.ncbi.nlm.nih.gov/pubmed/32777619
http://doi.org/10.1016/j.gerinurse.2021.09.012
http://doi.org/10.1093/qjmed/hcaa343
http://doi.org/10.1007/s11469-021-00499-x
http://doi.org/10.1007/s11469-020-00277-1
http://doi.org/10.1007/s11469-020-00428-4
http://doi.org/10.1080/07481187.2021.1889722


Int. J. Environ. Res. Public Health 2022, 19, 16183 13 of 14

25. Midorikawa, H.; Aiba, M.; Lebowitz, A.; Taguchi, T.; Shiratori, Y.; Ogawa, T.; Takahashi, A.; Takahashi, S.; Nemoto, K.; Arai, T.;
et al. Confirming Validity of The Fear of COVID-19 Scale in Japanese with a Nationwide Large-Scale Sample. PLoS ONE 2021,
16, e0246840. [CrossRef] [PubMed]

26. Huarcaya-Victoria, J.; Villarreal-Zegarra, D.; Podestà, A.; Luna-Cuadros, M.A. Psychometric Properties of a Spanish Version of the
Fear of COVID-19 Scale in General Population of Lima, Peru. Int. J. Ment. Health Addict. 2022, 20, 249–262. [CrossRef] [PubMed]

27. Soto-Briseño, A.I.; Gómez-Díaz, R.A.; Valdez-González, A.L.; Saldaña-Espinoza, R.C.; Bojórquez, J.J.F.; Wacher, N.H. Fear of
COVID-19 Scale: Validation in Spanish in the Mexican General Population. Gac. Med. Mex. 2021, 157, 566–573. [CrossRef]

28. Barrios, I.; Ríos-González, C.; O’Higgins, M.; González-Urbieta, I.; García, O.; Almirón-Santacruz, J.; Navarro, R.; Melgarejo, O.;
Ruiz Díaz, N.; Castaldelli-Maia, J.M.; et al. Psychometric Properties of the Spanish Version of the Fear of COVID-19 Scale in
Paraguayan Population. Ir. J. Psychol. Med. 2021, 38, 266–271. [CrossRef] [PubMed]

29. CDC COVID-19 and Your Health. Available online: https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/
prevention.html (accessed on 23 September 2022).

30. de la Iglesia, J.M.; Onís Vilches, M.C.; Dueñas Herrero, R.; Albert Colomer, C.; Aguado taberné, C.; Luque Luque, R. Versión
española del cuestionario de Yesavage abreviado (GDS) para el despistaje de depresión en mayores de 65 años: Adaptación y
validación. Medifam 2002, 12, 620–630.

31. Sinclair, V.G.; Wallston, K.A. The Development and Psychometric Evaluation of the Brief Resilient Coping Scale. Assessment 2004,
11, 94–101. [CrossRef]

32. Navarro-Pardo, E.; Fernández-Muñoz, J.J.; Vázquez-Martínez, A.; Vázquez-Molina, J.; Moret, C.M.-T.; Civera-Mollá, C. Resilience
and the Aging Process: Assessment Tools and Needs. Procedia Soc. Behav. Sci. 2015, 191, 2008–2011. [CrossRef]

33. Buz, J.; Pérez-Arechaederra, D.; Fernández-Pulido, R.; Urchaga, D. Factorial Structure and Measurement Invariance of the PANAS
in Spanish Older Adults. Span. J. Psychol. 2015, 18, E3. [CrossRef]

34. Gómez, L.E.; Verdugo, M.A.; Arias, B.; Navas, P. Evaluación de La Calidad de Vida En Personas Mayores y Con Discapacidad: La
Escala Fumat. Interv. Psicosoc. 2008, 17, 189–199. [CrossRef]

35. San Sebastián Larzabal, L.; Galiana Llinares, L.; Oliver Germes, A. Optimización de la Calidad de vida de Personas Mayores con
Dependencia en Centros Residenciales de Guipúzcoa_Escalas Fumat y Qualid; Facultad de Psicología, Universidad de València:
Valencia, Spain, 2019.

36. McHorney, C.A.; Tarlov, A.R. Individual-Patient Monitoring in Clinical Practice: Are Available Health Status Surveys Adequate?
Qual. Life Res. 1995, 4, 293–307. [CrossRef]

37. Jenkinson, C.; Fitzpatrick, R. Cross-Cultural Evaluation of the Short Form 8-Item Parkinson’s Disease Questionnaire (PDQ-8):
Results from America, Canada, Japan, Italy and Spain. Park. Relat. Disord. 2007, 13, 22–28. [CrossRef] [PubMed]

38. Fisk, J.D.; Brown, M.G.; Sketris, I.S.; Metz, L.M.; Murray, T.J.; Stadnyk, K.J. A Comparison of Health Utility Measures for the
Evaluation of Multiple Sclerosis Treatments. J. Neurol. Neurosurg. Psychiatry 2005, 76, 58–63. [CrossRef] [PubMed]

39. Matiz, A.; Fabbro, F.; Paschetto, A.; Urgesi, C.; Ciucci, E.; Baroncelli, A.; Crescentini, C. The Impact of the COVID-19 Pandemic
on Affect, Fear, and Personality of Primary School Children Measured During the Second Wave of Infections in 2020. Front.
Psychiatry 2022, 12, 803270. [CrossRef] [PubMed]

40. Nazari, N.; Safitri, S.; Usak, M.; Arabmarkadeh, A.; Griffiths, M.D. Psychometric Validation of the Indonesian Version of the
Fear of COVID-19 Scale: Personality Traits Predict the Fear of COVID-19. Int. J. Ment. Health Addict. 2021. Available online:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8382103/pdf/11469_2021_Article_593.pdf (accessed on 29 September 2022).
[CrossRef] [PubMed]

41. Samir AlKudsi, Z.; Hany Kamel, N.; El-Awaisi, A.; Shraim, M.; Saffouh El Hajj, M. Mental Health, Burnout and Resilience in
Community Pharmacists during the COVID-19 Pandemic: A Cross-Sectional Study. Saudi Pharm J. 2022, 30, 1009–1017. [CrossRef]

42. Demirbas, N.; Kutlu, R. Effects of COVID-19 Fear on Society’s Quality of Life. Int. J. Ment. Health Addict. 2021. Available online:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8443113/pdf/11469_2021_Article_550.pdf (accessed on 30 September 2022).
[CrossRef]

43. Charkazi, A.; Ahmadi-Livani, M.; Nori, A.; Foroughi, A.; Mosazadeh, H.; Rahimi, A.; Ghelichi-Ghojogh, M.; Kalteh, E.A.;
Pahlavanzadeh, B.; Ozouni-Davaji, R.B.; et al. Association of Fear of COVID-19 and Preventive Behaviors (PB) against COVID-19
in Iran. Psychiatria 2021, 18, 169–175. [CrossRef]

44. Ahorsu, D.K.; Lin, C.-Y.; Pakpour, A.H. The Association Between Health Status and Insomnia, Mental Health, and Preventive
Behaviors: The Mediating Role of Fear of COVID-19. Gerontol. Geriatr. Med. 2020, 6, 2333721420966081. [CrossRef]

45. Tennant, A.; Conaghan, P.G. The Rasch Measurement Model in Rheumatology: What Is It and Why Use It? When Should It Be
Applied, and What Should One Look for in a Rasch Paper? Arthritis Care Res. 2007, 57, 1358–1362. [CrossRef]

46. Smith, E.V. Detecting and Evaluating the Impact of Multidimensionality Using Item Fit Statistics and Principal Component
Analysis of Residuals. J. Appl. Meas. 2002, 3, 205–231.

47. Tennant, A.; Pallant, J.F. Unidimensionality matters! (A tale of two Smiths?). Rasch Meas. Trans. 2006, 20, 1048–1051. Available
online: https://www.rasch.org/rmt/rmt201.pdf (accessed on 30 September 2022).

48. Baghaei, P. Local Dependency and Rasch Measures. Rasch Meas. Trans. 2007, 21, 1105–1106.
49. Tennant, A.; Pallant, J.F. DIF Matters: A Practical Approach to Test If Differential Item Functioning Makes a Difference. Rasch

Meas. Trans. 2007, 20, 1082–1084.

http://doi.org/10.1371/journal.pone.0246840
http://www.ncbi.nlm.nih.gov/pubmed/33566868
http://doi.org/10.1007/s11469-020-00354-5
http://www.ncbi.nlm.nih.gov/pubmed/32837434
http://doi.org/10.24875/GMM.M21000618
http://doi.org/10.1017/ipm.2021.5
http://www.ncbi.nlm.nih.gov/pubmed/33526156
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/prevention.html
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/prevention.html
http://doi.org/10.1177/1073191103258144
http://doi.org/10.1016/j.sbspro.2015.04.350
http://doi.org/10.1017/sjp.2015.6
http://doi.org/10.4321/S1132-05592008000200007
http://doi.org/10.1007/BF01593882
http://doi.org/10.1016/j.parkreldis.2006.06.006
http://www.ncbi.nlm.nih.gov/pubmed/16931104
http://doi.org/10.1136/jnnp.2003.017897
http://www.ncbi.nlm.nih.gov/pubmed/15607996
http://doi.org/10.3389/fpsyt.2021.803270
http://www.ncbi.nlm.nih.gov/pubmed/35111088
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8382103/pdf/11469_2021_Article_593.pdf
http://doi.org/10.1007/s11469-021-00593-0
http://www.ncbi.nlm.nih.gov/pubmed/34456653
http://doi.org/10.1016/j.jsps.2022.04.015
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8443113/pdf/11469_2021_Article_550.pdf
http://doi.org/10.1007/s11469-021-00550-x
http://doi.org/10.5603/PSYCH.a2021.0016
http://doi.org/10.1177/2333721420966081
http://doi.org/10.1002/art.23108
https://www.rasch.org/rmt/rmt201.pdf


Int. J. Environ. Res. Public Health 2022, 19, 16183 14 of 14

50. Parkitny, L.; McAuley, J.H.; Walton, D.; Pena Costa, L.O.; Refshauge, K.M.; Wand, B.M.; Di Pietro, F.; Moseley, G.L. Rasch Analysis
Supports the Use of the Depression, Anxiety, and Stress Scales to Measure Mood in Groups but Not in Individuals with Chronic
Low Back Pain. J. Clin. Epidemiol. 2012, 65, 189–198. [CrossRef] [PubMed]

51. Caycho-Rodríguez, T.; Tomás, J.M.; Barboza-Palomino, M.; Ventura-León, J.; Gallegos, M.; Reyes-Bossio, M.; Vilca, L.W. As-
sessment of Fear of COVID-19 in Older Adults: Validation of the Fear of COVID-19 Scale. Int. J. Ment. Health Addict. 2022,
20, 1231–1245. [CrossRef]

52. Ayaz-Alkaya, S.; Dúlger, H. Fear of Coronavirus and Health Literacy Levels of Older Adults during the COVID-19 Pandemic.
Geriatr. Nurs. 2022, 43, 45–50. [CrossRef]

53. Min, H.; Kim, J.; Moon, K.; Lee, S.; Kim, J.; Ko, Y. Development and Validation of COVID-19 Impact Scale. BMC Psychol. 2022,
10, 88. [CrossRef]

54. Han, J.-W.; Park, J.; Lee, H. Validity and Reliability of the Korean Version of the Fear of COVID-19 Scale. Int. J. Environ. Res. Public
Health 2021, 18, 7402. [CrossRef]

55. Peral, S.L.; Morgan, B.; Redelinghuys, K. A Rasch Analysis of the Fear of Coronavirus-19 Scale in South Africa. SA J. Ind. Psychol.
2021, 47, 1–2. [CrossRef]
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