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Abstract

Despite being validated in different populations to assess fear of COVID-19, the Fear of COVID-19 Scale (FCV-19S) has
scatter validations in healthcare professionals, often with several limitations, especially in Spanish-speaking professionals.
Our research aims to extend previous studies by: (i) using a large sample of Spanish nurses and physicians; (ii) incorporat-
ing longitudinal data; and (iii) using a covariance-based SEM methodology to test different factor structures. 686 Spanish
healthcare professionals (M =42.7 years; 80.5% women; 76.7% nurses) participated in 2021 (Time 1), of whom, 216 were
reassessed one year later (Time 2). The results (S-By?>=69.134, df=13, p<0.001, CFI=0.974, and SRMR <0.031) sup-
ported a two-factor structure with a factor of somatic reactions and another of emotional expressions of fear of COVID-19.
The FCV-19S evidenced strong factorial measurement invariance regarding gender, professional category, age and profes-
sional experience and also showed significantly higher levels of fear of COVID-19 in women, nurses, and professionals
under 40 years old. The internal consistency was high for the somatic factor (0=0.86; a=0.85), the emotional factor
(0=0.82; 0=0.82) and the overall scale (0« =0.89). The scale showed good convergent, divergent, and incremental validity
with respect to psychological symptomatology, perceived health, burnout, and worry about contagion. Finally, the FCV-
19S showed criterion validity regarding generalized anxiety disorder, burnout, and the risk of leaving the profession. The
FCV-19S evidenced excellent psychometric properties in Spanish healthcare professionals and was predictive of different
health outcomes one year after administration. Study implications and limitations are also discussed.
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Introduction

The COVID-19 pandemic has been a major burden on coun-
tries” healthcare systems, not only logistically, but has also
affected the mental health of healthcare personnel, compris-
ing different disorders such as stress, anxiety and insom-
nia (Pappa et al., 2020). These disorders have also led to
other types of consequences such as post-traumatic stress
and sleep disorders which have lowered the quality of life
among healthcare personnel (Pappa et al., 2020). In Spain,
which has experienced a substantial number of affected
individuals and deaths at the pandemic's onset, the conse-
quent strain on the country's economic framework and the
health of its inhabitant has been decidedly more intense than
in many other nations across Europe (Pinilla et al., 2021).
This challenging scenario has severely threatened the stabil-
ity of its until that moment well-established national health
care system, imposing substantial workloads on healthcare
workers, thereby jeopardizing their mental health (Priede
et al., 2021). Various factors may have contributed to these
negative consequences. Among them, the lack of personal
protective equipment and working on the frontline with
infectious patients stand out. Some studies have also shown
that the fear of contagion, whether the individual’s own or
that of a family member, is one of the factors with a clear
influence on the deterioration of the health of healthcare
professionals during the pandemic (Garcia-Hedrera et al.,
2021).

Given the magnitude of the COVID-19 pandemic and
the psycho-emotional implications it entailed, Ahorsu et al.
(2020a, b) developed a brief and valid seven-item instru-
ment to assess an individual’s fear of COVID-19, namely,
the COVID-19 Fear Scale (FCV-19S), with a unidimen-
sional structure. The FCV-19S was developed using two
types of psychometric testing: classical test theory (CTT)
analysis and Rasch analysis (Ahorsu et al., 2020a, b). Since
its initial development, the FCV-19S has been translated
and tested in over 20 languages with excellent psycho-
metric properties, including the Spanish version (Piqueras
et al., 2021). Its factorial structure has been debated as to
whether it has one or two factors, with most psychometric
studies confirming a one-factor structure (Mailliez et al.,
2022; Soraci et al., 2022; Waddimba et al., 2023). Most of
those who have identified a two-factor structure agree that
these factors are emotional response and somatic response
(Masuyama et al., 2022; Reznik et al., 2021), although other
authors propose a difference between emotional factor and
fear-related thinking (Yang et al., 2022). Internal consis-
tency values exceed 0.80, and total scores on the FCV-19S
have shown significant positive associations with anxiety,
depression, and stress (Mailliez et al., 2022; Soraci et al.,
2022; Waddimba et al., 2023), and negative associations
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with happiness, mental well-being, emotional regulation
and life satisfaction (Green et al., 2021; Stanculescu, 2022).
Validations have been carried out among different popula-
tions, especially in the general public. However, validations
have also been observed among university students (Min et
al., 2022; Perz et al., 2022; Yang et al., 2022), including medi-
cal students (Dadfar et al., 2021) or among children and ado-
lescents (Masuyama et al., 2022). To date, the FCV-19S has
been little studied among healthcare professionals (Ahorsu et
al., 2022; Hawley et al., 2022; Llorente-Alonso et al., 2021),
despite the relevance that this particular fear has among this
population (Crowe et al., 2021; Della Monica et al., 2022).
Additionally, there is only one validation study that, predomi-
nantly using a general population sample, has explored this
instrument in a longitudinal manner (Waddimba et al., 2023).
Regarding previous validations among Spanish samples,
all of them describe a unifactorial model, in different sam-
ples including elderly people over 60 years of age (Cardenas
Soriano et al., 2022), adults (Piqueras et al., 2021), and uni-
versity students (Martinez-Lorca et al., 2020). Among the
Spanish-speaking healthcare population, there have been
two published studies. One was conducted with Colombian
physicians (Mercado-Lara et al., 2022), in which two items
were eliminated, which was criticized by some of the FCV-
19S developers for not respecting the structure and content
validity of the original instrument (Lin et al., 2023). The
second one, in Spain, was a validation study comprising
194 health professionals. Here, a unifactorial model was
reported with high internal consistency (0.90), and the
scale’s total score was positively associated with anxiety,
depression and psychological detachment and negatively
associated with collaborative work, relaxation, search for
challenges, and control (Llorente-Alonso et al., 2021).
Taking into account the significant incidence of fear of
COVID-19 among healthcare professionals due to their
continuous contact with it (Crowe et al., 2021), and given
the scarcity of validation studies of this instrument among
healthcare professionals, the present study aimed to validate
the FCV-19S among Spanish healthcare professionals. The
study also aimed to overcome some of the limitations of
the previous validation study of Spanish healthcare profes-
sionals carried out by Llorente-Alonso et al. (2021). More
specifically, the study by Llorente-Alonso et al. (2021) used
arelatively small sample (under 200 participants) composed
almost exclusively of nursing professionals and women.
Methodologically, the partial least squares methodology
was used, which, in addition to not considering the mea-
surement error of the variables by not using latent variables,
is more prone to obtain biased estimators, and presents dif-
ficulties in identifying mis-specified models and is not very
suitable for confirmatory purposes (Ronkko et al., 2016).
That is why several authors prefer covariance-based SEM



Current Psychology

methodology as a superior and more suitable alternative for
this type of research (Goodhue et al., 2012; Ronkkd et al.,
2016).

Therefore, the present study aimed to extend the find-
ings of the previous study (Llorente-Alonso et al., 2021) by:
(1) using a large sample of health professionals (nurses and
physicians) from various parts of the country; (ii) incorpo-
rating longitudinal data; and (iii) using a covariance-based
SEM methodology in which the adjustment of different
factorial structures of the scale was tested. Consequently,
guided by the aforementioned studies that predominantly
reveal a single-factor structure, the present research hypoth-
esizes that the FCV-19S will demonstrate a unidimensional
configuration in Spanish healthcare professionals, providing
strong evidence of reliability and appropriate validity con-
cerning psychological distress variables.

Method
Participants

A total of 686 healthcare professionals (mean
age=42.7 years; 80.5% women; 76.7% nurses) were
recruited during the year 2021 (Time 1 [T1]) from differ-
ent hospital units in three regions of Spain (Comunidad de
Madrid, Catalufia, and Comunidad Valenciana). Among
these initial participants, 216 were reassessed one year later
(Time 2 [T2]). Socio-demographic and occupational char-
acteristics of the total sample as well as of physicians and
nurses are separately detailed in Table 1.

Procedure

The present study is part of a larger prospective study (cov-
ering the 2020-2022 period) aimed to assess the effect of
the COVID-19 pandemic on the mental health of Spanish
healthcare workers and associated psychosocial variables.
Owing to the pressing necessity to evaluate the immediate
mental health consequences at the outset of the COVID-19
pandemic, a non-probability convenience sampling was
used. Data to validate the FCV-19S were collected in 2021
(n=686) and 2022 (n=216) using an online survey admin-
istered to professionals in the Spanish healthcare system
who were working during the onset of the COVID-19 crisis.
This method of survey application was adopted in response
to the COVID-19 pandemic's isolation and social distancing
protocols. The first page of the survey described the study
aim and requested informed consent. The recruitment pro-
cess utilized a multi-faceted approach. Initially, healthcare
professionals were directly contacted through institutional
email lists. To enhance the scope of recruitment, the survey

link was disseminated via a personal contact network, utiliz-
ing social media platforms including Facebook, Twitter, and
LinkedIn. Furthermore, team leaders across various medi-
cal specialties in selected hospitals were engaged to ensure
a broad and diverse representation of participants. For
longitudinal follow-up, participants were re-assessed one
year later using the same online platform. Email remind-
ers, utilizing initial survey contact information, were sent
to ensure sustained engagement over the study's duration.
The study was approved by the ethics committee of Hos-
pital Universitario Fundacion Alcorcén (Reference 20/88,
date 04/05/2020).

Measures

Socio-demographic and professional variables [assessed
at T1] Demographic variables (gender and age) and pro-
fessional characteristics (medical unit worked in, years of
experience working in the profession, having direct con-
tact with COVID-19 patients, and number of months hav-
ing direct contact with COVID-19 patients) were evaluated
using a self-developed questionnaire.

Fear of COVID-19 [assessed at T1] Fear of COVID-19 was
assessed using the FCV-19S [(Ahorsu et al., 2020a, b);
Spanish version (Martinez-Lorca et al., 2020)]. This 7-item
instrument has a 5-point Likert response format ranging
from 1 (strongly disagree) to 5 (strongly agree). Although it
was originally designed to provide a total score (Ahorsu et
al., 2020a, b), various studies find evidence of the existence
of an emotional factor (Items 1, 2, 4 and 5) and a somatic
factor (Items 3, 6 and 7) (Huarcaya-Victoria et al., 2022;
Masuyama et al., 2022; Reznik et al., 2021). Higher scores
indicate a higher level of fear of COVID-19. The inter-
nal consistency is reported in the Results section and was
assessed both with a conventional estimator based on the
covariance between items using Cronbach’s alpha (o) and
with an estimator based on the item factor loadings using
McDonald’s omega ().

Depressive, anxiety and stress symptoms [assessed at T1
and T2] The Depression, Anxiety and Stress Scale [DASS-
21 (Lovibond & Lovibond, 1995); Spanish version (Daza et
al., 2002)] was used to assess the level of anxiety, depression
and stress symptoms. The scale contains 21 items (seven per
dimension) rated on 4-point Likert response format from 0
(did not apply to me at all) to 3 (applied to me very much,
or most of the time) with higher scores indicate a higher
degree of affective symptomatology. In the present study,
internal consistency was very good at both T1 (0¢=0.90,
0.86 and 0.89 for depression, anxiety, and stress symptoms,
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respectively) and T2 (a=0.90, 0.86 and 0.87 for depression,
anxiety, and stress symptoms, respectively).

Burnout [assessed at T1 and T2] The Maslach Burnout
Inventory-Human Services Survey [MBI-HSS (Maslach
et al., 1997); Spanish version (Gil-Monte, 2005)] was used
to assess the level of burnout. This 22-item scale has a
7-point Likert response format ranging from 0 (never) to 6
(everyday). The instrument assesses three burnout dimen-
sions: emotional exhaustion (i.e., feelings of depletion
and overloading of an individual’s emotional and physi-
cal resources; 9 items), cynicism (i.e., a callous, negative,
or excessively detached response to various aspects of the
job and the individuals associated with it; 5 items), and low
personal accomplishment (i.e., a sense of incompetence and
a lack of achievement and productivity at work; 8 items).
Adequate internal consistency was observed at T1 (a=0.91,
0.77 and 0.85 for emotional exhaustion, cynicism, and per-
sonal accomplishment, respectively) and T2 (¢=0.91, 0.78
and 0.85 for emotional exhaustion, cynicism, and personal
accomplishment, respectively).

Generalized anxiety disorder [assessed at T1] The presence
of the DSM-IV symptoms of generalized anxiety disorder
was assessed using the 7-item self-rated Generalized Anxi-
ety Disorder Scale [GAD-7 (Spitzer et al., 2006); Spanish
version (Garcia-Campayo et al., 2010)]. This 7-item scale
has a 4-point Likert response format ranging from 0 (not
at all) to 3 (nearly every day). Higher scores indicate more
severe symptoms. In this study, an excellent internal consis-
tency was obtained at T1 (0 =0.94).

General health perception [assessed at T1] The perception
of the participant’s general state of health was evaluated
using a single item (i.e., “Do you consider your current
state of health as...”) with a Likert-type response format
ranging from 1 (bad or very bad) to 4 (good or very good).
Higher scores indicate better perceived health.

Worry about the possibility of contagion of COVID-19 from
oneself or from a family member [assessed at T1 and T2] An
item was included for each type of concern (i.e., “What is
your level of worry about the possibility of self-contagion
by COVID-19?" and “What is your level of worry about the
possibility of contagion of other family members by COVID-
19?7) with a 3-point Likert response format ranging from 1
(not at all worried) to 3 (very worried).

Thoughts of leaving the profession [assessed at T1] To
assess whether participants had ever contemplated leaving
the profession as a consequence of the pandemic, a dichoto-
mous (yes/no) item was used (i.e., “After everything that

has happened with the COVID-19 pandemic, have you
thought about leaving your profession?”).

Psychological assistance [assessed at T1] In order to assess
whether the participant had requested psychological help
due to the pandemic and its impacts, a dichotomous (yes/
no) item was used (i.e., “Have you requested psychological
assistance at any time during these months due to the effects
that the pandemic has produced on you?”).

Statistical analysis

Data corresponding to this research is accessible via the
Open Science Framework (https://osf.i0/9tus4/?view only
=d7f5cfeab716411ab126577dd7687df8). IBM SPSS Statis-
tics version 26.0 (IBM Corp., Armonk, NY, USA) was used
for the following analyses: (i) descriptive statistics, (ii) dif-
ferences between groups, (iii) convergent/divergent validity,
(iv) incremental validity, and (v) criterion validity. The fac-
tor structure, the measurement invariance, and the reliabil-
ity of the scale were analyzed applying structural equation
modeling (SEM) methodology with Mplus version 8.5 (Los
Angeles, CA, USA).

First, the sociodemographic characteristics of the study
participants at T1 (n=686) and T2 (n=216) were exam-
ined. There were no missing values, as the online form used
meant the online survey could only be submitted if all ques-
tions were answered.

The factor structure of the FCV-19S was explored by
confirmatory factor analysis (CFA) testing the main con-
figurations supported by previous research: the one-factor
structure, the two-factor structure, and the bi-factor struc-
ture (each item loads simultaneously on both one of the two
uncorrelated factors and on a general factor). Considering
the absence of univariate normality (significant p-values
in the Kolmogorov—Smirnov test for all FCV-19S items),
which is a prerequisite for multivariate normality, the
models were tested following a model comparison strat-
egy using the MLM robust estimation method (maximum
likelihood parameter estimates with standard errors and
the mean-adjusted y* statistic), also referred to as Satorra-
Bentler 3> (S-By?). Since y* penalizes larger sample sizes
(generally over 200 participants), increasing the probabil-
ity of erroneously rejecting models that fit the data properly
(Garson, 2012), this statistic was accompanied with a series
of alternative adjustment indices such as the comparative fit
index (CFI) and the Standardized Root Mean Square Resid-
ual (SRMR). Despite its wide use, the Root Mean Square
Error of Approximation (RMSEA) was not used because it
is overly sensitive in models with few degrees of freedom
(Kenny et al., 2014), such as the current one. To compare
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non-nested models, the Akaike Information Criterion (AIC)
was used as a parsimony index. Therefore, the global adjust-
ment of each assessed model was determined based on the
following cut-off points: S-By* p-value>0.05, CFI>0.95,
SRMR <0.08, and AIC of less magnitude suggesting
increased parsimony (Hu & Bentler, 1999). Moreover, and
simultaneously, the model’s local adjustment was explored
through the standardized factor loadings (1) and the item’s
individual reliability (R?), with A>0.70 and >0.50, as well
as R2>0.50 and >0.25, denoting good and acceptable local
fit, respectively (Hair et al., 2014).

The covariance-based SEM analysis involved a series of
structured steps. Initially, we defined our models, grounded
in theoretical insights and previous research. This was fol-
lowed by model identification, a crucial step to confirm our
models' appropriateness for the data of the study. The MLM
method was then employed to effectively utilize our data's
covariance structure. Subsequently, we assessed model fit
using the aforementioned adjustment indices. The last step
was to consider possible improvements to the model, in line
with the statistical guidelines and the theoretical framework.

Once the most robust factor structure for the FCV-19S
was established, measurement invariance analyses were per-
formed to assess the psychometric equivalence (same struc-
ture and meaning) of the construct across groups (Putnick
& Bornstein, 2016). The variables selected to make group
comparisons via multi-group CFA were gender (males vs.
females), professional category (physicians vs. nurses), age
(40 years or younger vs. older than 40 years) and profes-
sional experience (10 years of experience or less vs. more
than 10 years).

Three nested models with progressive restrictions were
compared between the two groups of each of the four
aforementioned grouping variables in order to test config-
ural (pattern of items that load on their corresponding fac-
tor constrained to be equal between groups), metric (factor
loadings constrained to be equal, in addition to the previous
step’s restrictions), and scalar (item intercepts constrained
to be equal, in addition to the two previous steps’ restric-
tions) invariance. Configural invariance is achieved if CFI
and SRMR indices show an adequate fit of the model in this
first step (Putnick & Bornstein, 2016). Metric invariance is
reached if the model of the second step (i.e., metric) shows a
decrease in CF1<0.01 and an increase in SRMR < 0.03 with
respect to the fit of the first model (i.e., configural) (Chen,
2007). Scalar invariance is achieved if the model of the third
step (i.e., scalar) shows a decrease in CFI<0.01 and an
increase in SRMR <0.015 with respect to the fit of the sec-
ond model (i.e., metric) (Chen, 2007). If two groups reach
measurement invariance, it is assumed that comparisons can
be made between these groups (Putnick & Bornstein, 2016).
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As aforementioned, the internal consistency of the scale
(or the subscales) was assessed both by the o coefficient and
by CFA-based procedures such as the o coefficient. The sec-
ond method has the advantage of not being affected by the
number of items or their lack of homogeneity and is prefera-
ble when SEM methodology is used (Garson, 2012). Scores
over 0.70 for ® and a suggest adequate composite reliability
of the scale or factor (Chen, 2007; Kline, 2011).

Subsequently, group comparisons in FCV-19S scores by
gender, professional category, age, and professional expe-
rience were explored using #-tests. To quantify the magni-
tude of these possible differences Cohen’s d was computed.
Values of 0.20, 0.50, and 0.80 indicate small, medium, and
large effect sizes, respectively (Cohen, 1988).

Bivariate correlations between FCV-19S scores, assessed
solely at T1, and a series of theoretically-related variables
(symptoms of anxiety, stress and depression, general health
perception, and worry about the contagion of COVID-19
by themselves and their families), measured at T1 and
T2, were performed in order to explore convergent and
discriminant validity. Without specifying specific cut-off
points, Campbell and Fiske note that those correlations that
are significantly different from zero and sufficiently large
are indicative of convergent validity (Campbell & Fiske,
1959). Regarding discriminant validity, correlations greater
than 0.90 pose a problem when it comes to differentiating
between different variables or between dimensions of the
same construct (Ronkkd & Cho, 2020), so the cut-off point
of 0.90 proposed by Kline was used in the present study
(Kline, 2011).

To assess incremental validity, multiple linear regression
analyses were performed exploring the independent asso-
ciations of FCV-19S scores with psychological symptoms
(anxiety, depression and stress) and burnout dimensions,
measured at T1 and T2, after controlling for specific occu-
pational and sociodemographic factors that could determine
such outcomes (Haynes & Lench, 2003). The enter method
was employed in the analyses.

Finally, criterion validity was assessed by exploring
mean differences in FCV-19S scores depending on the
healthcare worker’s status at T1 on the variables of burn-
out, generalized anxiety disorder, thoughts of leaving the
profession, and receipt of psychological assistance. The
status of general anxiety disorder was determined by using
the cut-off point (> 10 points in GAD-7) (Garcia-Campayo
et al., 2010); whereas high burnout status was established
following the cut-off points (>26,>9 and>35 points for
the MBI dimensions of emotional exhaustion, cynicism,
and personal accomplishment, respectively) recommended
by Merino-Plaza et al. (2018) for Spanish health profession-
als. Cohen’s d effect size was also computed to quantify the
magnitude of these possible differences.
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As mentioned in this section, although not all variables
could be assessed at both time points (i.e., T1 and T2), the
present study incorporates longitudinal data in the following
analyses: a) in the examination of the demographic charac-
teristics of the sample at T1 and T2 via descriptive statistical
analysis; b) in the exploration of the association of FCV-
198 scores at T1 with worry about contagion and psycho-
logical symptoms of anxiety, depression, and stress at T2
through bivariate correlations; and ¢) in the analysis of the
independent longitudinal impact of T1 FCV-19S scores on
burnout and the mentioned psychological symptoms at T2,
via multiple linear regression (adjusted for occupational and
sociodemographic factors).

Results
Factor structure

The one-dimensional structure proposed by the original
authors of the scale (Ahorsu et al. (2020a, b) was first tested,
which obtained an unsatisfactory fit (S-By>=146.953,
df=14, p<0.001, CFI=0.938, SRMR<0.042, and
AIC=12,699.626). In contrast, the structure of two cor-
related factors supported by several authors (Masuyama
et al., 2022; Reznik et al., 2021; Stanculescu, 2022)
obtained an adequate fit and also appeared to be more par-
simonious (S-By>=69.134, df=13, p<0.001, CFI=0.974,
SRMR £0.031, and AIC=12,602.197). On the contrary, it
was not possible to obtain evidence to support the bi-factor
structure since the model could not be estimated due to the
improper solutions obtained (the matrix was not positively
defined). These results support a factor structure of two cor-
related factors (emotional and somatic) that also obtain a
fairly good local fit (see Fig. 1).

Measurement invariance

The invariance analyses showed that the two-factor struc-
ture was invariant in terms of gender, professional health
category, age, and professional experience (see Supple-
mentary Table 1). The different groups that were compared
showed an equivalent configuration, factor loadings, and
item intercepts.

Reliability

Regarding reliability, the scale showed high internal consis-
tency (® of 0.82 and 0.86 for the emotional and somatic fac-
tor, respectively; a of 0.82, 085 and 0.89 for the emotional
factor, the somatic factor and the overall score, respectively).

Mean comparisons by group

Once the psychometric equivalence of the FCV-19S
between groups was verified, differences were found in
the mean levels of fear of COVID-19 in three of the four
grouping variables explored (see Supplementary Table 2).
Therefore, nurses (compared to physicians) and those pro-
fessionals 40 years of age or younger (compared to the older
participants) showed significantly higher levels of fear of
COVID-19 both in the two factors (emotional and somatic)
and in the overall fear level. The effect size of these differ-
ences was small. Females also showed significantly higher
levels of fear of COVID-19. In this case, these differences
were of greater magnitude both for the emotional factor and
for the overall score, with a small-medium effect size. No
significant differences were found between groups regard-
ing professional experience.

Convergent and discriminant validity

In general, the emotional factor, the somatic factor, and the
overall FCV-19S score had significant associations with
all the variables selected for this analysis, both at T1 and
T2 (see Table 2). These findings suggest the existence of
convergent validity. The FCV-19S scores showed moder-
ate relationships with both the mental health variables and
with the questions that specifically assessed worry about
COVID-19 contagion (individuals themselves or family
members), as well as small associations with general health
perception. For those variables assessed on two occasions,
all the correlations of the FCV-19S were higher at T1 than
in T2 (after one year). More specifically, and with regard to
mental health symptoms, the emotional and somatic factors
of FCV-19S showed very similar associations with depres-
sive and stressful symptoms; whereas in the case of anxious
symptoms, the somatic aspects were the ones that were more
strongly related. The medium-high correlations established
with the questions concerning the level of concern regarding
contagion from COVID-19 (slightly closer to the emotional
than the somatic subscale), showed evidence of discrimi-
nant validity of the FCV-19S. In addition, the correlation of
0.74 found between the emotional and somatic dimensions
also suggests that both factors, although strongly associated,
are conceptually distinguishable.

Incremental validity

Multiple linear regression analyses were performed to
explore the incremental validity of the FCV-19S, over and
above the possible incidence of occupational and sociode-
mographic factors, with respect to psychological symptoms
and burnout dimensions. These analyses were carried out
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Table 2 Descriptive statistics and bivariate correlations (r) between FCV-19S and mental health symptoms, general health perception and worry

about the contagion of COVID-19 by themselves and their families at Time 1 (n=686) and Time 2 (n=216)

Scores Mean SD FCV-19S FCV-19S FCV-19S
range emotional somatic (T1)  overall
(TH score (T1)

FCV-19S emotional (T1) 4—20 11.31 4.00 - 0.74%** 0.95%**
FCV-19S somatic (T1) 3—15 5.54 2.78 - - 0.90%***
FCV-19S overall score (T1) 7—35 16.86 6.33 - - -
Anxiety symptoms (T1) 0—21 5.34 4.59 0.48*** 0.55%** 0.54%**
Anxiety symptoms (T2) 0—21 4.28 4.29 0.24%** 0.38%*** 0.33%**
Stress symptoms (T1) 0-21 9.71 4.73 0.41%** 0.38*** 0.43%**
Stress symptoms (T2) 0—21 8.49 4.70 0.14* 0.20%** 0.19%*
Depressive symptoms (T1) 0-18 5.64 4.21 0.45%** 0.43%*%* 0.47%%*
Depressive symptoms (T2) 0—21 5.57 4.88 0.24%%* 0.26*** 0.27*%%*
General health perception (T1) 1—4 3.01 0.74 -0.23%** -0.25%** -0.25%**
Worry about COVID-19 contagion (T1) 1—3 2.23 0.50 0.50%*** 0.41%** 0.50%***
Worry about COVID-19 contagion (T2) 1—3 1.65 0.67 0.29%** 0.27%%* 0.31%**
Worry about a family member COVID-19 contagion (T1) 1-3 2.63 0.52 0.44%** 0.46%** 0.44%%*
Worry about a family member COVID-19 contagion (T2) 1—3 2.00 0.59 0.29%** 0.26*** 0.31%%*

T1 scores at the first Time, 72 scores at the second Time. The FCV-19S and the question about the general health perception were administered

only in the first Time. *p <0.05; **p <0.01; ***p <0.001
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for the variables evaluated in both at T1 (see Table 3) and T2
(see Supplementary Table 3). Regarding the psychological
symptoms evaluated at T1, the emotional and somatic fac-
tors of the FCV-19S jointly explained an additional percent-
age of variance (with respect to the sociodemographic and
occupational variables) of 25.7%, 13.4%, and 18.8% of the
symptoms of anxiety, stress and depression, respectively.
These percentages were reduced, respectively, to 12.7%,
3.2% and 4.4% at T2. Concerning to the burnout dimen-
sions evaluated at T1, the emotional and somatic factors of
the FCV-19S jointly explained an additional percentage of
variance of 15%, 7.1%, and 1.9% of emotional exhaustion,
cynicism, and personal accomplishment, respectively. The
aforementioned percentages were reduced, respectively, to
4.9%, 6.1%, and 1.9% at T2.

Criterion validity

Significant differences in the FCV-19S scores (both gener-
ally and with respect to their emotional and somatic aspects)
were found between participants with high burnout status
and those with low or moderate burnout (see Table 4). More
specifically, a moderate effect size was found for the emo-
tional exhaustion and cynicism dimensions, while a small
effect size was obtained for the personal accomplishment
dimension. In the latter case, as expected and contrary to
the other two dimensions, the levels of fear of COVID-19
were significantly lower among healthcare professionals
with high personal accomplishment. Likewise, significant
differences in the levels of FCV-19S were found between
professionals with probable generalized anxiety disorder
and those without (see Table 4). Here, a large effect size
was found.

Additionally, significantly higher levels of fear of
COVID-19 were found both among professionals who con-
sidered leaving the profession (versus those who had not)
and among those who received psychological assistance
(versus those who did not). A moderate effect size was
found for the first of these variables and a relatively low
effect size was found for the second.

Discussion

Health professionals have been severely affected by the
COVID-19 pandemic, developing different psycho-emo-
tional consequences (Pappa et al., 2020). It is therefore of
particular relevance to determine whether the FCV-19S
(Ahorsu et al., 2020a, b) is a sufficiently valid instrument
to assess the fear that Spanish nurses and physicians have
of the disease.

The present findings showed that the Spanish version of
the FCV-19S (Martinez-Lorca et al., 2020) exhibited ade-
quate psychometric properties and is a useful instrument for
assessing the fear of COVID-19 among Spanish healthcare
workers. First, in spite of the evidence of a single-factor
structure in the original scale (Ahorsu et al., 2020a, b) and
validations conducted in various countries, and contrary
to our hypothesis, the findings with medical and nursing
professionals in the present study indicated that the two-
factor structure exhibited a markedly superior fit than the
unidimensional one. In fact, several studies have found
evidence that the FCV-19S assesses two dimensions of
fear of COVID-19: one related to feelings of fear, discom-
fort, anxiety, and nervousness, and the other related to the
presence of somatic symptoms such as heart palpitations,
clammy hands, and insomnia (Barrios et al., 2021; Caycho-
Rodriguez et al., 2022; Hawley et al., 2022; Iversen et al.,
2022; Magano et al., 2021; Yang et al., 2022). Although
some of these studies evidenced the simultaneous existence
of both these two factors of fear of COVID-19 and a gen-
eral factor, the results of the present study did not support
the bi-factor structure because the model could not be esti-
mated. However, anomalous results and improper solutions
are quite common when applying bi-factor models (Eid et
al., 2017). Despite the lack of consensus on the structure of
the FCV-19S, the authors of the original scale maintained
more recently that the instrument is designed to assess two
types of fear responses to COVID-19, one emotional and
one somatic (Lin et al., 2023). These findings align with the
multidimensional conception of fear advocated by some
authors, where fear involves both a set of physical changes
(linked to the autonomic nervous system) and subjective
sensations experienced in response to changes in one's own
environment and body (Mobbs et al., 2019). Therefore, it
is possible that many of the validation studies (Mailliez et
al., 2022; Nazari et al., 2021; Piqueras et al., 2021; Soraci
etal., 2022; Ullah et al., 2021; Waddimba et al., 2023; Win-
ter et al., 2023) have found a unifactorial structure because,
after obtaining adequate fit indices, they did not explore the
possibility of other models that could fit better (such as the
two-factor model). Moreover, the aforementioned studies
that found support for the two-factor solution did explore
the single-factor structure in all cases. The findings of the
present study suggest that the fear of COVID-19 is a multi-
dimensional construct.

The results of the invariance analyses showed that the
construct of fear of COVID-19 assessed by the FCV-19S
is invariant in terms of age, professional experience, gen-
der, and professional category of healthcare professionals.
Previous studies with the Spanish-speaking general popula-
tion have found that the FCV-19S is invariant in relation
to age, gender, country, and worker versus student status
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(Caycho-Rodriguez et al., 2022; Piqueras et al., 2021).
However, the evidence concerning Spanish-speaking
healthcare professionals is more limited. Therefore, Huar-
caya-Victoria et al. (2022), who included 23% of Peruvian
healthcare workers among their study participants, found
that the bi-factorial structure of the FCV-19S was invariant
with respect to the professional sector (healthcare workers
versus worker in other sectors or unemployed individuals).
In the specific case of Spain, there is only one study to date
that has shown that the unifactorial structure (no other was
tested) of the FCV-19S is invariant among those healthcare
workers who experienced a change in their functions due
to COVID-19 versus those who did not (Llorente-Alonso
et al., 2021). However, that study had a small sample size
(under 200 participants) comprised almost exclusively of
nurses and nursing assistants. Using a relatively large Span-
ish sample, the present study expands on previous findings
and supports that the construct of fear of COVID-19, com-
prising somatic and emotional dimensions, is invariant not
only regarding to gender, age, and professional experience,
but also with respect to the professional category of the
healthcare workers (i.e., physicians versus nurses). There-
fore, the construct assessed by the FCV-19S has the same
meaning for these subgroups of healthcare workers, which
allows comparison of their levels of fear of COVID-19.

The internal consistency of the FCV-19S was good
and similar both to that found by the original developers
of the scale (Ahorsu et al., 2020a, b) and to that obtained
by the authors of the Spanish version used in the present
study (Martinez-Lorca et al., 2020). Focusing specifically
on the studies with Spanish-speaking health professionals,
the reliability was almost identical to that obtained in Span-
ish nursing professionals (Llorente-Alonso et al., 2021) but
somewhat lower than that of Peruvian professionals (Huar-
caya-Victoria et al., 2022).

Concerning the analysis of differences between sub-
groups of healthcare workers, the results are in line with a
systematic review and meta-analysis study which concluded
that both females and nursing professionals had significantly
higher levels of fear during the COVID-19 pandemic (Pappa
et al., 2020). The findings of the present study suggest dif-
ferences in FCV-19S of small-medium magnitude and con-
cur with those found among both Spanish (Piqueras et al.,
2021) and other nationalities (Tsipropoulou et al., 2021).
This increased fear of the disease among females could be
due to the fact that, as a consequence of a combination of
biological, environmental, and socialization-related fac-
tors, females generally present higher levels of anxiety and
fear throughout the life cycle (McLean & Anderson, 2009).
Consistent with other authors (Cabarkapa et al., 2020), the
present study found higher levels of fear among nurses than
in physicians, although the magnitude of these differences

was small. Some researchers (Pappa et al., 2020) propose
that this could be due to the increased risk of exposure to
COVID-19 patients as a consequence of staying longer and
being in closer contact with patients (e.g., biological sample
collections for virus detection) (Pappa et al., 2020). Regard-
ing age, the results of those studies that explored differences
in the levels of fear of COVID-19 in relation to this vari-
able are not very consistent. In the general population, some
studies have found higher levels of fear among middle-aged
adults (4049 years) (Piqueras et al., 2021), while others
found that fear was higher but only among individuals aged
75 years or older (Tsipropoulou et al., 2021). The results
obtained with the FCV-19S in the present study are consis-
tent with research showing that emotional symptoms asso-
ciated with COVID-19 are more adverse among younger
medical professionals (Hameed et al., 2023b).

Among the few studies with healthcare professionals,
only one explored this variable and found that age predicted
the level of fear of COVID-19 among Italian healthcare
workers (Troisi et al., 2021). Although it had a small effect
size, the results of the present study indicated that the lev-
els of fear were higher among healthcare professionals who
were 40 years of age or younger than among those who
were older than 40 years. It is possible that these modest
differences can be explained by the professional category
because the percentage of nurses was higher (87.3%) among
younger professionals compared to those over 40 years of
age (70.5%). This issue should be further explored in future
studies.

Regarding convergent and discriminant validity, the pres-
ent results showed that the FCV-19S had significant associa-
tions with anxiety, depression and stress symptomatology at
both T1 and T2 (one year after). Previous evidence obtained
in the study of the original scale (Ahorsu et al., 2020a, b),
in the general Spanish-speaking population (Barrios et al.,
2021), and among Spanish healthcare professionals (Llor-
ente-Alonso et al., 2021) indicated that the fear of COVID-
19 is consistently related to the presence of mood disorders.
Studies specifically using the DASS-21 instrument to assess
symptoms of anxiety, depression and stress (Satici et al.,
2021; Bitan et al., 2020) have also found significant asso-
ciations between FCV-19S and these three types of mood
symptoms. However, unlike the present study, their authors
found that the symptom that was least strongly related was
depression (rather than stress). Although this should be con-
firmed in future studies, this could be related to possible
differences between the general population and healthcare
professionals. Furthermore, the results concur with those of
the only study that explored how the emotional and somatic
dimensions of FCV-19S related to these three mood symp-
toms (Bitan et al., 2020), showing that, while both dimen-
sions maintain similar associations with depression and

@ Springer



Current Psychology

>

172]

o

Gy

©

-

o

8

[}

Q

(]

—

E

<

=)

R ]

w)

& |EE

S c <=

= ]

s |2%

o

= =g

=} ':O

2 |28

g T s

<

= | .

Gy o &

) oG

- o g

2 ==

2 =~ g

= g 0o

s} S 3

! g 3

= é?’

Q

T |88

o — @

w)

.2

kS

2

.Q

g

s+

]

(5]

N

=

<

e

2

[

5 |5

=) 2
o o~

9 =N

E |o%

= =

B (=

) o E

wn

2

e

g |2

s | B

> <

© S g

< g .2
R}

= .2

S

2 — O

s

S

w

_(I}

j=

<

o

8

.S

5

=%

o

=

=

=

s} —_

&0 g

£ |_E

s |53

15} =g

& T o

kS

o \

o~ 3

59|, 3

O X = =

moex

wn |2

X =B =

v—|<\-/Og

> 2| 8.8

OElzE

~H=lo g

_54@»-1@

g <

2%

23

S g

£ 3

= .2

!:V)

83

> =

2

< &o

L 2

| £

= o

@ Springer

416)

(n

=270)

ment (n

=437)

(n

exhaustion

=319)

tion (n

367)

(n

SD

SD

SD
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Equal variances not assumed for the variables in the first (%), second (°)

M mean average, SD standard deviation, ¢ Student’s t, d Cohen’s d effect size, GAD generalized anxiety disorder. ® b,¢

or third (°) column, respectively, of each row. *p <0.05; **p <0.01; ***p <0.001

stress symptomatology, the FCV-19S somatic dimension is
more closely related than the dimension of anxiety symp-
toms. Although of lesser magnitude, this pattern of relation-
ships with anxiety, depression, and stress symptomatology
of the healthcare workers was maintained over a one-year
period. These findings are in line with those obtained in the
only longitudinal study carried out with the current scale,
which also reported associations of greater magnitude with
anxiety than with depression (Waddimba et al., 2023).

Consistent with previous research using the FCV-19S
both globally (Ahorsu et al., 2020a, b) and differentiating
both dimensions (Iversen et al., 2022), the results of the
present study also showed that increased emotional and
somatic COVID-19 fear responses are relatively weakly
associated with poorer perceived general health. The present
study also explored whether fear of COVID-19 could essen-
tially be reduced to individuals experiencing worry about
their own and loved ones’ contagion. As found in other stud-
ies (Iversen et al., 2022), the FCV-19S and its dimensions
showed relationships of moderate magnitude with this type
of worry, being closer in the case of worry about individuals
infecting themselves. The associations between FCV-19S
and worry about self-infection were somewhat lower than
those obtained by Iversen et al. (2022), which could per-
haps be due to the fact that healthcare workers experience
the possibility of infection as more ordinary and natural
than the general population does. Therefore, the results of
the convergent and divergent validity analysis suggest that
although the construct of fear of COVID-19 is related to
perceptions of an individual’s own health and its vulnerabil-
ity, it seems to be something conceptually distinct and more
complex that involves both emotional and somatic aspects
of the individual in relation to the COVID-19 and the impli-
cations of contracting the virus.

The Spanish version of the FCV-19S (Martinez-Lorca
et al., 2020) also exhibited adequate incremental validity
among the present sample of Spanish healthcare profession-
als, explaining significant percentages of additional variance
after controlling for occupational and sociodemographic
variables in the fear of COVID-19’s relationship with anxi-
ety, stress, depression, and burnout. Although some previ-
ous studies have suggested that the FCV-19S has predictive
capacity on both anxious-depressive (Llorente-Alonso et
al., 2021; Satici et al., 2021) and stressful symptomatology
(Piqueras et al., 2021; Satici et al., 2021), only Llorente-
Alonso et al. (2021) and Piqueras et al. (2021) have found
incremental validity of this construct with respect to psy-
chological symptomatology, above and beyond aspects such
as psychological empowerment and maladaptive coping,
respectively (Llorente-Alonso et al., 2021; Piqueras et al.,
2021). The results of the present study go in the same direc-
tion and show that, beyond demographic and occupational
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factors, the dimensions of the FCV-19S manage to explain
a non-negligible proportion of additional variance in symp-
toms of stress, depression and, especially, anxiety.

In the case of burnout, more empirical evidence has
been accumulated among health professionals about the
incremental validity of the FCV-19S, with respect to the
contribution made by sociodemographic and professional
variables, in relation to this professional syndrome (Pang
et al., 2022; Stefanatou et al., 2022). The present results are
consistent with the findings of these studies. Additionally,
they find that emotional exhaustion is the burnout compo-
nent that shows the strongest and most permanent indepen-
dent association with fear of COVID-19 (especially with
the FCV-19S emotional dimension). In fact, even without
exploring incremental validity, other authors have found
that emotional exhaustion was the burnout dimension most
strongly associated with fear of COVID-19 among medical
personnel (Abdelghani et al., 2020). Therefore, it could be
hypothesized that feelings of fear, nervousness and discom-
fort concerning illness, due to their demotivating effect, are
more strongly associated with the perception that personal
resources (emotional and physical) are exceeded than with
a response of psychological distance from healthcare work
and patients (i.e., cynicism) or with feelings of reduced
competence and achievement at work (i.e., low personal
accomplishment) (Algunmeeyn et al., 2020).

The findings of the present study also indicate that both
the emotional and somatic response to fear of COVID-19
are factors capable of influencing the degree of burnout and
psychological symptomatology among healthcare profes-
sionals to a higher extent than such determining aspects for
this group as gender, age, professional category or work
overload (Chutiyami et al., 2021). Moreover, the longitu-
dinal results of the present study suggest that this level of
fear of disease also has a specific impact on these well-being
variables even after a period of one year has elapsed.

In relation to criterion validity, the level of fear of
COVID-19 (both the total score and its two dimensions)
was significantly higher among healthcare professionals
experiencing high burnout, among those with generalized
anxiety disorder (GAD), among those who had considered
leaving the profession, and among those who had received
psychological assistance. These differences were of particu-
lar magnitude for emotional exhaustion and GAD, and of
moderate magnitude among those with thoughts of leaving
the profession. However, to the best of the present authors’
knowledge, although there are no studies with healthcare
personnel that have explored these differences, there is evi-
dence of significantly higher scores on the FCV-19S among
university students doing healthcare degrees who reported
feeling more anxious and exhausted than usual during the
pandemic (Zolotov et al., 2022). Therefore, considering the

scale’s brevity, this instrument may help in future waves
of disease and/or pandemics to identify those healthcare
professionals who are at high risk of suffering burnout and
anxiety or leaving their profession. It is specifically these
at-risk professionals who would be the highest priority to
treat through interventions aimed at improving mental
health (Chutiyami et al., 2021). It is necessary to assess the
vulnerability of health professionals to the fear of COVID-
19 in order to establish interventions that protect their men-
tal health. However, for these potential interventions to be
effective, they must be developed and implemented with
consideration for the cultural context (e.g., by studying
their Hofstede's cultural dimensions) in which they will be
employed (Shetty et al., 2023), in addition to the health aim
and target professional group. Through the present study,
the implication that the fear of COVID-19 was associated
with burnout was found, establishing the need to assess the
fear of healthcare professionals in order to avoid subsequent
negative psycho-emotional consequences. Furthermore, any
effort or initiative aimed at safeguarding the mental health of
the healthcare workers will be even more imperative when
dealing with confinement and quarantine scenarios associ-
ated with infectious diseases like COVID-19 (Hameed et
al., 2023a, b).

Considerations and implications of the use of FCV-
19S in Spanish healthcare professionals

Essential considerations regarding the characteristics of par-
ticipants and the healthcare context must precede the practi-
cal use of FCV-19S in healthcare staff. First, the different
proportion of healthcare professionals of both genders might
seem a priori to be a point of improvement in this research.
However, as a reflection of the gender distribution of the
health sector, the fact that our study was predominantly
female is consistent with World Health Organization data
indicating women make up 70% of healthcare professionals
(Boniol et al., 2019), a proportion that reaches 84% in the
case of Spanish nurses (Instituto de la Mujer, 2020). This
gender perspective is crucial because of the particular toll
the pandemic has had on women, particularly those in lower
paid medical roles, who experienced greater psychological
distress (Lopez-Atanes et al., 2021). Concurrently, given
that Spain has a decentralized healthcare system divided
into 17 autonomous regions (each with its own authority in
health matters), it is likely that, as has been demonstrated in
previous instances (Campos et al., 2016), the effectiveness
of the strategies implemented against COVID-19 in each
region has been heterogeneous. Therefore, the confirmed
variability in aspects such as transparency in political deci-
sions or the communication of recommended preventive
measures during the pandemic (Pefia-Ramos et al., 2021)
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may have differently impacted (depending on the region)
the perception of healthcare professionals regarding their
working conditions and feeling of helplessness during this
health crisis, consequently influencing their levels of fear of
COVID-19. Taking this into account, the FCV-19S might be
used to track the degree of fear towards the disease in differ-
ent regions of the nation, acting as an instrument to pinpoint
those health policies and strategies that result in a greater or
lesser extent of vulnerability among healthcare staff.

In light of the present findings, healthcare organizations
might use the FCV-19S as a preventative tool to not only
monitor the somatic and emotional aspects of the fear of the
disease among staff but also to early identify those profes-
sionals at a higher risk of mental health impairment. This
could inform the design of targeted interventions, such as
tailored mental health support or workload adjustments, to
prevent attrition. Policymakers, on the other hand, might
use these insights to shape healthcare workforce policies,
focusing on mental health maintenance, professional devel-
opment, and career sustainability in the face of present and
upcoming healthcare challenges.

Limitations

There were several limitations in the present study, such as
the use of a non-representative convenience sample of the
Spanish healthcare professionals. This may have led to par-
ticipant’s self-selection bias, potentially skewing the repre-
sentation towards individuals more affected or interested in
mental health due to the pandemic. In addition, the use of an
online survey could have biased the sample towards a larger
number of young participants (Zhang et al., 2023). Conse-
quently, the results of the present validation study cannot
necessarily be generalized to other population groups (e.g.,
health workers of other nationalities) without caution. There-
fore, it is suggested that future studies focus on replicating the
present findings in more diverse samples (e.g., with greater
numbers of male healthcare workers and physicians, etc.).
Moreover, although subjective experience is very important
in psychological phenomena (Robinson et al., 2013), using
self-report measures is also a limitation, since these measures
are more susceptible to social desirability bias. Subsequent
research utilizing the FCV-19S ought to control for social
desirability bias among healthcare workers, since there could
be a potential underestimation of their fear level of the dis-
ease, influenced by the self-stigma in the sector about mani-
festing psychological symptoms and pursuing psychological
assistance (Huang et al., 2023). For a more comprehensive
assessment of fear of COVID-19, in the future, the use of the
FCV-19S could be combined with external observer rating
or with the measurement of fear biomarkers (Waddimba et
al., 2023). Despite the fact that one of the strengths of the
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present study is that it included longitudinal data for some
of the variables, this does not allow the delineation of causal
relationships between the variables. Additionally, since fear
of COVID-19 was only assessed at T1, the present study was
unable to assess FCV-198S stability over time. Therefore, con-
sidering that the study by Waddimba et al. (2023) remains the
sole investigation into the temporal evolution of the FCV-19S
to date, it becomes imperative for upcoming research endeav-
ors to integrate test—retest reliability analyses. This inclusion
will not only bolster the credibility of the research but also
enhance our understanding of how the FCV-19S performs
over time in different settings. Lastly, another limitation is
not having employed other instruments specifically designed
for use in the context of this health crisis, assessing variables
such as anxiety or grief linked to COVID-19 (Kim et al.,
2023; Zhang et al., 2023). This restricts our ability to iden-
tify specific vulnerability subgroups among healthcare staff
related to the pandemic, beyond the fear of the disease mea-
sured by the FCV-19S.

Conclusion

Despite the aforementioned limitations, the present study
demonstrates that the FCV-19S has a two-factor structure
with consistent psychometric properties among Span-
ish health professionals, in addition to showing its impor-
tant role as a risk variable associated with mental health
symptoms, general health perception, burnout, thoughts of
leaving the profession, and receiving of psychological assis-
tance, even in prospective measures one year after its evalu-
ation. Its factorial invariance is a strength of the instrument
which allows its use in health professions irrespective of
gender, professional category, age, and professional experi-
ence. Future lines of research are needed to develop pro-
grams or protocols aimed at protecting or strengthening the
emotional health of healthcare professionals confronted at
the bedside with infectious diseases such as COVID-19.
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