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Abstract
Understanding the psychological responses toward the novel coronavirus disease 2019
(COVID-19) is an essential topic for healthcare providers. To satisfy this need, two
instruments have been developed: the COVID Stress Scales (CSS) developed by Taylor et al.
(2020) and Fear of COVID-19 Scale (FCV-19S) developed by Ahorsu at al. (2020). This
commentary takes issue with two specific claims made by Taylor et al.: (i) the implied
criticism that unidimensional nature of the FCV-19S is a weakness, and (ii) the claim that the
FCV-19S has only undergone limited psychometric evaluation. Firstly, there is no consensus
in the psychometric literature as to whether instruments that have unidimensional structure or
a multidimensional structure outperform one another. Secondly, since the initial publication
of the FCV-19S, the instrument been validated in different language versions using various
types of psychometric testing, including confirmatory factor analysis, Rasch analysis,
concurrent validity testing, internal consistency, and test-retest reliability. In conclusion, both
the CSS and the FCV-19S have good psychometric properties and both unidimensional and
multidimensional scales have strengths.
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The threat of novel coronavirus disease 2019 (COVID-19) has been well acknowledged
and its impacts on individuals’ psychological responses have been empirically reported (e.g.,
Bhuiyan, Sakib, Pakpour, Griffiths, & Mamun, 2020; Qiu et al., 2020; Wang et al., 2020).
Such psychological responses, especially anxiety and fear, are important factors for an
individual’s behaviors. Taylor (2019) indicated that low levels of anxiety may lead to
reluctant prevention behaviors (e.g., handwashing) and high level of anxiety may lead to
socially disruptive behaviors (e.g., panic buying) (Taylor et al., 2020; Lin, 2020). Therefore,
there is a need for healthcare providers to have a valid instrument to assess an individual’s
psychological responses specifically toward COVID-19 during the pandemic (Taylor et al.,
2020).
In this regard, Taylor et al. (2020) and Ahorsu et al. (2020) developed different
instruments to understand such psychological responses. More specifically, Taylor et al.
(2020) developed the COVID Stress Scales (CSS) and we developed the Fear of COVID-19
Scale (FCV-19S; Ahorsu et al. [2020]). The CSS was developed using representative samples
from Canada (n = 3,479) and the United States (n = 3,375; Taylor et al., 2020), whereas the
FCV-19S was developed using a sample from Iran (n = 717; Ahorsu et al., 2020). The
FCV-19S has since been translated and validated in different languages including Turkish (n
= 1,304; Satici et al., 2020), Arabic (n = 639; Alyami, 2020), Italian (n = 250; Soraci et al.,
2020), Russian (n = 800; Reznick et al., 2020), Hebrew (n = 639; Bitan et al., 2020) and
Bangla (n = 8,550; Sakib et al., 2020).
In Taylor et al.’s (2020) study, the CSS was found to be valid and reliable. The CSS was
firstly tested on the Canadian sample after its items had been generated using a standard
method to develop a new instrument. The CSS was then replicated utilizing an American
sample. Parallel analysis and exploratory factor analysis were firstly performed using the
Canadian sample for the CSS and a five-factor structure (COVID danger and contamination
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fears; COVID fears on economic consequences; COVID xenophobia; COVID compulsive
checking; and COVID traumatic stress symptoms) was identified. The five-factor structure of
the CSS was later confirmed in the American sample using confirmatory factor analysis.
Apart from the structure, internal consistency, convergent validity, and discriminant validity
of the CSS were also supported in the Taylor et al.’s (2020) study.
Although we appreciate that Taylor et al. (2020) developed a new instrument assessing
stress and anxiety-related symptoms toward COVID-19, we would like to specifically
respond to their comment concerning the FCV-19S (p. 5): “…while several measures of
COVID-19-related fears have recently emerged (e.g., Ahorsu et al., 2020), they tend to be
unidimensional (i.e., focused on general fear aspects of COVID-19) and are based on limited
psychometric evaluation”. More specifically, there are two points we wish to take issue with:
(i) the implied criticism that unidimensional nature of the FCV-19S is a weakness, and (ii) the
claim that our scale underwent only limited psychometric evaluation.
Regarding the unidimensional nature of the FCV-19S, there is no consensus in the
psychometric literature as to whether instruments that have unidimensional structure or a
multidimensional structure outperform one another. Psychometric instruments having
unidimensional and multidimensional structures have been concluded as having different
features and benefits. For example, the US Food and Drug Administration (FDA) released a
report to guide the use of patient-reported outcome (PRO) measures, which are usually
psychometric instruments (e.g., depression inventories, quality of life scales), in relation to
drug effects, and the report only supported the use of unidimensional PRO measures (FDA,
2009). One strength of using unidimensional instruments is their simplicity (i.e., the
underlying construct of the specific instrument is straightforward). However, we
acknowledge that multidimensional instruments sometimes have the benefits of providing
more holistic results than unidimensional instruments (Lin, Wang, Pai, & Ku, 2017). In short,
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there are benefits of both unidimensional and multidimensional instruments for COVID-19
(e.g., the FCV-19S [Ahorsu et al., 2020] and the CSS [Taylor et al., 2020]).
Regarding the psychometric evaluation of the FCV-19S, we acknowledge that the first
study examining the properties the FCV-19S (Ahorsu et al., 2020) did not carry out
confirmatory factor analysis. However, our aim was to quickly develop a psychometrically
validated instrument for healthcare providers to use during a time of urgent need.
Furthermore, although advanced psychometric testing of confirmatory factor analysis was not
performed in our first FCV-19S study, another advanced psychometric model (i.e., Rasch
analysis) was carried out. Rasch analysis includes the following features that supplement to
the findings from a classical test theory model (e.g., confirmatory factor analysis): First, the
factor structure of an instrument is intertwined with the difficulty of the questions. However,
the item difficulties may perform differently among different populations. For example,
mental health professionals as compared with people with depression may tend to score
higher in mental health questionnaires because mental health professionals have more skills
to cope with distress. Therefore, item difficulty and individual ability should be separately
estimated. Therefore, Rasch analysis is an appropriate testing method to separately estimate
item difficulty and individual ability. Second, because most instruments are assessed using a
Likert scale (i.e., an ordinal scale), the relationship between instruments’ item scores and
underlying factor scores may be nonlinear. Given that the Rasch model converts the ordinal
scales into probability (i.e., a ratio scale), the nonlinear relationship between item scores and
factor scores can be resolved (Chang et al., 2015).
Moreover, we asserted in our original validation study that future studies should further
examine the psychometric properties of the FCV-19S to provide additional scientific rigor
and cumulative evidence is needed for every newly developed psychometric instrument (Lin
et al., 2019). Since the initial publication of the FCV-19S, the instrument has been validated
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in different language versions using various types of psychometric testing, including
confirmatory factor analysis, Rasch analysis, concurrent validity testing, internal consistency,
and test-retest reliability (Ahorsu et al., 2020; Sakib et al., 2020; Satici et al., 2020; Soraci et
al., 2020). We have been approached by research teams in over 20 different countries to
validate the FCV-19S, and we are aware of a number of studies currently under review that
have also found the FCV-19S to have excellent psychometric properties. Furthermore, the
efficacy of the FCV-19S has been demonstrated by its strong association with relevant human
behaviors, such as preventive behaviors of spatial distancing and hand hygiene behaviors
(Harper, Satchell, Fido, & Latzman, 2020; Pakpour & Griffiths, 2020). Therefore, we are
confident that the FCV-19S is a robust instrument to assess fear of COVID-19 and that its
psychometric properties are not limited as claimed by Taylor et al (2020).
To conclude, we believe that both the CSS and FCV-19S are potential useful instruments
that can be used by healthcare providers to help understand the psychological responses such
as fear and anxiety of individuals during the COVID-19 pandemic. However, healthcare
providers may consider different purposes to select a suitable instrument (either the CSS or
the FCV-19S). For example, the CSS may provide comprehensive information regarding
stress and anxiety of an individual because of its multidimensional structure. However, the
CSS takes a much longer time to complete than the FCV-19S because the FCV-19S only
contains seven items. Consequently, the FCV-19S may be especially useful in a busy clinical
setting. Moreover, the FCV-19S has the advantage of different language versions, including
English (Harper et al., 2020), Persian (Ahorsu et al., 2020), Bangla (Sakib et al., 2020),
Italian (Soraci et al., 2020), Hebrew (Bitan et al., 2020), Arabic (Alyami, 2020), Russian
(Reznick et al., 2020), and Turkish (Satici et al., 2020), and already has the potential to be
used for country comparisons.
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