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version based on CFA and IRT models in a Peruvian sample
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Andrea Vivanco-Vidald, Daniela Saroli-Aran�ıbard, Brian Norman Pe~na-Caleroe, and Rodrigo Moreta-Herreraf

aFacultad de Ciencias de la Salud, Universidad Privada del Norte, Lima, Peru; bDepartamento de Psicolog�ıa, Universidad Peruana
Uni�on, Lima, Peru; cDirecci�on General de Investigaci�on, Universidad Peruana Uni�on, Peru; dFacultad de Psicolog�ıa, Universidad
Peruana de Ciencias Aplicadas, Lima, Per�u; eGrupo de Estudios Avances en Medici�on Psicol�ogica, Universidad Nacional Mayor de San
Marcos, Lima, Per�u; fEscuela de Psicolog�ıa, Pontificia Universidad Cat�olica del Ecuador, Ambato, Ecuador

ABSTRACT
The aim of the study was to analyze the psychometric properties of the Spanish version of
the Coronavirus Anxiety Scale (CAS), using Item Response Theory (IRT) and Confirmatory
Factor Analysis (CFA). The participants were 790 Peruvians, selected through a convenience
sampling, where the majority were women. The CFA models indicated that the one-dimen-
sional structure better represents the data, is reliable and invariant between men and
women. Likewise, IRT findings indicate that CAS is more informative for high levels of
COVID-19 anxiety. The CAS in Spanish has adequate psychometric properties to be used as
a short measure of COVID-19 anxiety.

The COVID-19 pandemic has caused a set of psycho-
logical reactions which are tied to the spread of the
disease, such as the appearance of emotional distress
during and after the outbreak (Cullen et al., 2020). In
this sense, different studies have reported on the
impact of COVID-19 on mental health and how it has
caused higher levels of stress, depression, anxiety,
increased suicide rates, substance abuse and domestic
violence (Holmes et al., 2020; Serafini et al., 2020;
Thombs et al., 2020; Xiong et al., 2020). This is what
some experts have called the “tsunami of psychiatric
diseases” (Tandon, 2020).

In the case of anxiety, some review and meta-analysis
studies have reported a prevalence ranging from 23.2%
to 31.9% (Pappa et al., 2020; Salari et al., 2020), which
is higher in women than men (Moghanibashi-
Mansourieh, 2020; Pappa et al., 2020). Studies included
in previous reviews, however, have used traditional anx-
iety assessment tools such as the GAD-7 and DASS-21.
Using these types of measures can lead to under- or
over-estimates since they are not aimed at identifying
relevant and specific symptoms of mental health prob-
lems associated with COVID-19. To overcome this limi-
tation, instruments have been designed to identify
mental health problems specifically related to COVID-
19 (Ransing et al., 2020), such as the Coronavirus
Anxiety Scale, which aims to measure dysfunctional

anxiety related to COVID-19, also known as corona-
phobia (CAS, Lee, 2020a). Coronaphobia is an excessive
fear response to contracting COVID-19, generated by
contact with situations or people that involve an
increased likelihood of contracting COVID-19, leaving
home, increased exposure to information about the dis-
ease, contracting or having contracted COVID-19,
uncertainties about the future, the acquisition of new
behaviors, loss of confidence in the health care system,
and warning statements from international agencies
(Arora et al., 2020). Likewise, the presence of corona-
phobia generates excessive concern, the presence of
physiological symptoms, high levels of stress, increased
safety seeking behaviors, deterioration of functioning
during daily life due to avoiding public places, high lev-
els of depression, generalized anxiety, and suicidal idea-
tion (Chakraborty & Chatterjee, 2020; Lee, Jobe, &
Mathis, 2020; Lee, Mathis, Jobe, et al., 2020; Mora-
Maga~na et al., 2020).

The CAS was originally developed in English and
its psychometric properties were evaluated in that lan-
guage (Lee, 2020a, 2020b; Lee, Jobe, Mathis, et al.,
2020, Lee, Mathis, Jobe, et al., 2020), as well as in
Turkish (Evren et al., 2020), Bangla (Ahmed et al.,
2020), Korean (Choi et al., 2020) and Spanish
(Caycho-Rodr�ıguez, Barboza-Palomino, et al., 2020;
Franco-Jimenez, 2020; Mora-Maga~na et al., 2020).
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Due to its small number of items, the CAS has been
used for the general population (Lee et al., 2020a), as
well as nurses (Labrague & De los Santos, 2020),
healthcare professionals (Mora-Maga~na et al., 2020),
and university students (Caycho-Rodr�ıguez, Barboza-
Palomino, et al., 2020). All psychometric studies have
concluded that the five CAS items have been grouped
into a single dimension and are internally consistent,
with alpha coefficients varying from 0.80 to 0.93 and
omega coefficients with values between 0.80 and 0.88
(Ahmed et al., 2020; Caycho-Rodriguez, Barboza-
Palomino, et al., 2020; Evren et al., 2020; Franco-
Jimenez, 2020; Lee, 2020a, 2020b; Lee, Jobe, Mathis,
et al., 2020; Lee, Mathis, Jobe, et al., 2020) In addition,
the CAS has been significantly associated with meas-
ures of depression, generalized anxiety, death anxiety,
neuroticism, health anxiety, tranquility seeking behav-
iors, obsession and fear of COVID-19, worry, negativ-
ity in regards to mental well-being, as well as other
sociodemographic variables, such as age, gender, race,
and educational level (Ahmed et al., 2020; Caycho-
Rodriguez, Barboza-Palomino, et al., 2020; Evren
et al., 2020; Franco-Jimenez, 2020; Lee, 2020a; Lee,
Jobe, Mathis, et al., 2020; Lee, Mathis, Jobe, et al.,
2020). Finally, a few studies have evaluated the invari-
ance of this scale by age and gender (Ahmed et al.,
2020; Franco-Jimenez; 2020; Lee, 2020a).

All previous studies evaluated the psychometric
properties of the CAS based on the Classical Test
Theory (CTT) which emphasizes the evaluation of
internal consistency and construct validity (Hunsley &
Mash, 2008). However, the CTT methods do not
allow for the precise evaluation of the symptomatol-
ogy of anxiety caused by COVID-19 throughout the
range of anxiety severity. This can be done via Item
Response Theory (IRT) models that have an underly-
ing assumption of one-dimensionality (Bjorner et al.,
2003; Cook et al., 2007). IRT models are probabilistic
and estimate unobservable traits using observed varia-
bles and relate item characteristics (difficulty and dis-
crimination) and individuals (in this case COVID-19
anxiety) to the probability of selecting different
response options for an item on a measurement
instrument (Hambleton et al., 1991). In this sense, in
IRT models an individual’s responses to items express
his or her level of skill in the measured trait
(Hambleton & Swaminathan, 1985). As far as the lit-
erature is concerned, this is the first study, in any lan-
guage, to use IRT models to assess the CAS.

Based on previous information and the current
increase in the number of studies that have used CTT
and IRT models to psychometrically assess measures

of self-reported anxiety (Pang et al., 2019), the aim of
the present study was to evaluate the psychometric
properties of the CAS in Spanish, using CTT and IRT
models. The use of both models will provide a more
robust psychometric analysis. The CAS is becoming a
common instrument to evaluate anxiety from
COVID-19. In Scopus, Lee’s original article (2020a)
has received 46 citations with a weighted citation
impact of 62.37, while in the Web of Science it has
received 23 citations. The results of this study are
expected to guide the best use of the scale in profes-
sional practice and research.

Method

Participants and procedure

The participants were 790 Peruvians, selected through
convenience sampling, between 18 and 65 years old
(Mage ¼ 25.96, SD¼ 8.39), where 456 (57.7%) were
women and 334 (42.3%) men. The vast majority of
participants were single (82.3%) followed by married
(8.9%). Fifty-nine percent of the participants were
unemployed at the time of the study, 23.5% had a
temporary job, and only 17.3% had a permanent job.
Likewise, 98.9% were not diagnosed with COVID-19,
but all had close (13.2%) or distant (86.8%) family
members diagnosed with the disease, and 74.1% also
had friends who had been diagnosed. Finally, 45.3%
spent between 1 and 3 h listening to or reading infor-
mation about COVID-19, 22.4% spent more than 7 h,
20.4% spent 3–5 h and 11.9% spent 5–7 h a week.

The study was conducted between May 27 and 8
June 2020. In Peru, the first case of COVID-19 was
reported on March 6 and the mandatory quarantine
began on March 15, which has been gradually relaxed
since 1 July 2020. The online link containing the
study’s survey was distributed to all participants via
email and/or social networks. Before accessing the
study questions, participants were informed about the
objectives of the study, the voluntary nature of their
participation, the benefits and risks, and the confiden-
tiality of the information collected. Then, they were
asked for their informed consent by selecting either
“I agree to participate” or “I do not agree to partic-
ipate”. Only if the participant chose the “I agree to
participate” option could they access the survey ques-
tions. Scientific evidence shows that online data col-
lection is appropriate and equivalent to paper and
pencil methods (Weigold et al., 2013). The protocol of
the research project was approved by the Ethics
Committee of the Universidad Privada del Norte and
followed the guidelines of the Declaration of Helsinki.
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Instruments

Coronavirus Anxiety Scale (CAS, Lee, 2020a). This is
a one-dimensional scale that assesses dysfunctional
anxiety related to COVID-19, also known as corona-
phobia. The CAS has 5 items with 5 Likert type
options (0¼ nothing to 4¼ almost every day during
the last 2 weeks), where a higher score expresses a
greater anxiety in front of the COVID-19. The version
translated into Spanish and validated in the Peruvian
context by Caycho-Rodr�ıguez, Barboza-Palomino,
et al. (2020) was used, which has adequate evidence of
construct validity, evidence of validity based on the
relationship with other variables, and reliability.

Data analysis

First, descriptive statistics of the items were calculated
(mean [M], standard deviation [SD], asymmetry [g1]
and kurtosis [g2]). Second, Confirmatory Factor
Analysis (CFA) was performed using the Diagonally
Weighted Least Squares with Mean and Variance cor-
rected (WLSMV) estimator due to the ordinal nature
of the items (Brown, 2015). The chi-square test (v2),
the RMSEA index, and the SRMR index were used to
evaluate model fit, in which case values less than .05
indicate good fit, and between .05 and .08 are consid-
ered an acceptable fit (Kline, 2015). In addition, the
Comparative Fit Index (CFI) and Tucker-Lewis Index
(TLI) were used, where values greater than .95 indi-
cate a good fit and greater than .90 an acceptable fit
(Schumacker & Lomax, 2015). The internal consist-
ency of the scale was evaluated using the Cronbach’s
alpha coefficient (a; Cronbach, 1951) and omega coef-
ficient (x; McDonald, 1999), where a value of ꞷ >

.80 is appropriate (Raykov & Hancock, 2005).
Factorial loads (k) above .50 were considered adequate
(Dominguez-Lara, 2018).

Third, the invariance of the scale according to the
sex of the participants was evaluated from a sequence
of hierarchical variance models. First the configural
invariance (reference model) was evaluated, followed
by the metric invariance (equality of factor loads), the
scalar invariance (equality of factor loads and inter-
cepts) and finally the strict invariance (equality of fac-
tor loads, intercepts and residuals) was tested. To
compare the model sequence, first the chi-square dif-
ference (Dv2) was used, where non-significant values
(p > .05) suggest invariance between the groups.
Second, a modeling strategy was employed, using dif-
ferences in the CFI (DCFI) where values less than <

.010 evidence model invariance between groups
(Chen, 2007). The RMSEA (DRMSEA) was also used,

where differences of less than < .015 show the invari-
ance of the model among the groups (Chen, 2007).
The difference in latent means of the COVID-19 anx-
iety construct between men and women was calcu-
lated through the Critical Ratio (CR), whose values >
1.96 or < �1.96 reject the equality estimate (Tsaousis
& Kazi, 2013). The effect size (ES) was calculated
using Cohen’s d, where values of .20, .50, and .80
indicate a small, medium, and large ES respectively
(Fritz et al., 2012).

Fourth, the analysis based on Item Response
Theory (IRT), was conducted from a Graduated
Response Model (GRM, Samejima, 1997) specifically
an extension of the 2-Parameter Logistic Model (2-
PLM) for ordered polytomical items (Hambleton
et al., 2010). For each item, two types of parameters
were estimated, discrimination (a) and difficulty (b).
The discrimination parameter (a) determines the slope
at which the responses to the items change as a func-
tion of the level in the latent trait, and the difficulty
parameters of the item (b) determines how much of
the latent trait the item requires in order to be
answered. Since scales have five response categories,
there are four difficulty estimates, one per threshold.
The estimates for these four thresholds indicate the
level of the latent variable at which an individual has
a 50% chance of obtaining a score equal to or greater
than a particular response category. The Information
Curves for the items and the scale (IIC and TIC
respectively) were also calculated.

All analyses were performed in the RStudio envir-
onment (RStudio Team, 2018) for R (R Core Team,
2019). For CFA, the “lavaan” package (Rosseel, 2012)
was used, for factor invariance the “semTools” pack-
age (Jorgensen et al., 2018) and the “ltm” package for
GRM (Rizopoulos, 2006).

Results

Descriptive analysis

Table 1 shows that item 4 (I lost interest in eating
when I thought about or was exposed to information
about COVID-19) has the highest mean in the sam-
ple (M¼ 1.81); while item 5 (I felt nauseous or had
stomach problems when I thought about or was
exposed to information about COVID-19) has the
lowest mean (M ¼ .81). In addition, the poly-correl-
ation matrix shows that all items have a moderate to
high correlation coefficient. Furthermore, the indices
of asymmetry and kurtosis were within the
range ±1.5.

DEATH STUDIES 3



Validity based on internal structure and reliability

Table 2 shows that the one-dimensional model has
adequate adjustment indices in the total sample of
participants (v2 ¼ 33.64; df¼ 5; p < .001; RMSEA ¼
.085 [CI90% .059�.114]; SRMR ¼ .023; CFI¼.99; TLI
¼ .99). Once it was proven that the one factor model
was adequate, the structure was tested separately in
the male and female subgroups. Similarly, the model
has adequate adjustment rates in the female group
(v2 ¼ 11.04; df¼ 5; p ¼ .051; RMSEA ¼ .052 [IC90%
<.001–.093]; SRMR ¼ .017; CFI ¼ .99; TLI ¼ .99)
and males (v2 ¼ 26.56; df¼ 5; p <.001; RMSEA ¼
.114 [CI90% .074�.158]; SRMR ¼ .037; CFI ¼ .99;
TLI ¼ .98).

Table 3 presents the factorial loads of each of the
items and the values of the reliability coefficients,
which were adequate for the total sample (a ¼ .91; x
¼ .88), as well as for the samples of women (a ¼ .90;
x ¼ .86) and men (a ¼ .92; x ¼ .89).

Factorial invariance by sex

To evaluate the degree of invariance, DCFI was taken
as the main criterion, since DRMSEA can be affected
by the sample size. Table 2 shows that the configural
invariance presents an adequate adjustment to the
data, which allows for maintaining it as a reference

model. In the configural invariance, the factorial loads,
the intersection of the observed variables and the
residuals were freely estimated. The equality restric-
tion was then imposed on the factorial loads to test
the metric invariance. This model serves to verify
if the same item represents the same construct
between the groups. The model had an acceptable fit,
the chi-square difference (Dv2) was not statistically
significant and the DCFI was less than .010 (DCFI <

.001). Therefore, the presence of metric invariance
between the male and female groups is admitted.
Later, based on the previous model, equality con-
straints were imposed on the intercepts to test scalar
invariance. This model also had an adequate fit and
no difference was reported between the scalar and
metric CFIs (DCFI < .001). This allows us to

Table 2. One-dimensional model fit rates and partial invariance models by sex.
Models v2 df p SRMR TLI CFI RMSEA Dv2 Ddf p DCFI DRMSEA

Total sample 33.64 5 <.001 .023 .99 .99 .085 – – – – –
Women 11.04 5 .051 .017 .99 .99 .052
Men 26.56 5 <.001 .037 .98 .99 .114
Partial invariance by sex
Configural 38.49 10 <.001 .030 .99 .99 .085 – – – – –
Metric 41.81 14 <.001 .030 .99 .99 .071 2.99 4 .559 < .001 �.014
Scalar 58.16 28 .001 .031 .99 .99 .052 19.58 14 .143 < .001 �.019
Strict 241.01 29 <.001 .032 .97 .96 .132 45.26 1 .000 �.038 .084

Note. v2: Chi square; df: degrees of freedom; SRMR: Standardized Root Mean Square Residual; TLI: Tucker-Lewis Index; CFI: Comparative Fit Index; RMSEA:
Root Mean Square Error of Approximation; Dv2: Change in Chi square; Ddf: Change in degrees of freedom; DRMSEA: Change in Root Mean Square Error
of Approximation; DCFI: Change in Comparative Fix Index.

Table 1. Descriptive analysis of the items and poly-correlation matrix.

�Items

Descriptive analysis Poly-correlation matrix

M SD g1 g2 1 2 3 4 5

1. Me sent�ı mareado, aturdido o d�ebil cuando le�ı o escuch�e noticias
sobre el COVID-19.

1.01 .78 .45 �.18 1 .64 .64 .60 .63

2. Tuve problemas para quedarme dormido porque estaba pensando
en el COVID-19

1.54 .81 .09 �.52 1 .68 .69 .64

3. Me sent�ı paralizado o congelado cuando pensaba o estaba expuesto
a informaci�on sobre el COVID-19.

1.20 .83 .34 �.39 1 .72 .69

4. Perd�ı inter�es en comer cuando pensaba o estaba expuesto a
informaci�on sobre el COVID-19

1.81 .74 �.16 �.33 1 .79

5. Sent�ı n�auseas o problemas estomacales cuando pensaba o estaba
expuesto a informaci�on sobre el COVID-19.

.81 .85 .81 �.08 1

Note. M: Mean; SD: Standard Deviation; g1: Skewness; g2: Kurtosis.

Table 3. Standardized factor weights of the items and reliabil-
ity according to sex and total sample.

Items
Total sample Women Men
k (error) k (error) k (error)

Item 1 .75 (.43) .71 (.50) .82 (.34)
Item 2 .80 (.36) .76 (.42) .84 (.29)
Item 3 .83 (.31) .82 (.33) .83 (.31)
Item 4 .88 (.22) .87 (.25) .90 (.19)
Item 5 .86 (.27) .87 (.24) .84 (.29)
Reliability
a .91 .90 .92
x .88 .86 .89

Note. k: loadings factor; Factor 1: physiological dimension; Factor
2: emotional dimension.
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conclude that scalar invariance exists between the gen-
ders. Finally, the structure shows no evidence of strict
invariance (DCFI ¼ �.038; DRMSEA ¼ .084). Despite
not complying with strict invariance, overall, the
results indicate that anxiety about COVID-19 has the
same meaning in men and women.

Having established scalar invariance between men
and women, one can compare latent mean differences
between these groups. The results showed that women
(1.28 ± .80) had greater symptoms of COVID-19 anx-
iety than men (1.11 ± .75) (CR ¼ 3.15;
p< 0.001; d¼ 0.22).

Item response theory model: Graduated Response
Model (GRM)

The results found in the Confirmatory Factor Analysis
(CFA) support the assumptions of unidimensionality
and local independence. Therefore, a Graduated
Response Model (GRM) was used, specifically an
extension of the 2-Parameter Logistic Model (2-PLM)
for ordered polytomical items. Table 4 shows that all
item discrimination parameters are above the value of
1, generally considered to be good discrimination
(Hambleton et al., 2010). Regarding the parameters of
difficulty, all the estimators of the thresholds increased
monotonically.

Figure 1 shows the Information Curves for the five
items and the scale (IIC and TIC respectively). In the
IIC, it can be seen that items 4, 5, and 3 are the most
relevant and precise of the scale to evaluate the latent
variable. In addition, the TIC shows that the test is
more reliable (accurate) in the range of the scale
between �0.5 and 3.

Table 4. Discrimination and difficulty parameters for
scale items.
Model Item a b1 b2 b3 b4

One-dimensional Item 1 2.20 .13 1.17 2.17 2.73
Item 2 2.45 .04 .99 1.74 2.24
Item 3 2.82 �.08 .94 1.85 2.62
Item 4 3.43 .44 1.35 1.97 2.61
Item 5 3.07 .55 1.32 2.13 2.55

Note. a: discrimination parameters; b: difficulty parameters.

Figure 1. Item and test information curves for the scale.
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Discussion

In the last few months, different studies have been
conducted that translated and validated the CAS
(Ahmed et al., 2020; Caycho-Rodriguez, Barboza-
Palomino, et al., 2020; Evren et al., 2020; Franco-
Jimenez, 2020; Lee, 2020a, 2020b; Lee, Jobe, Mathis,
et al., 2020, Lee, Mathis, Jobe, et al., 2020). However,
there are few studies in Latin American populations
that provide evidence for the validity of the CAS
within this cultural setting. In this sense, this study
presents new psychometric evidence of the Spanish
version of CAS based on SEM and IRT models.

In general, CFA supports the presence of a one-
dimensional model, items have high factorial loads
and good reliability for internal consistency. These
findings are similar to those reported in the original
study (Lee, 2020a) and in other previous research
(Ahmed et al., 2020; Caycho-Rodriguez, Barboza-
Palomino, et al., 2020; Evren et al. 2020; Franco-
Jimenez, 2020; Lee, 2020b; Lee, Jobe, Mathis, et al.,
2020, Lee, Mathis, Jobe, et al., 2020). Confirming the
unidimensionality of the CAS indicates that its five
items would express a specific construct (in this case,
coronaphobia) and not other related ones, such as
stress for COVID-19, which allows for correct inter-
pretations of the CAS score (Ziegler & Hagemann,
2015). Likewise, the one-dimensional structure of the
CAS allows for evaluating coronaphobia with few
items. This is important since it reduces boredom and
fatigue generated by responses to repetitive items; in
addition, it is useful in large-scale studies since it pro-
vides more space to include other scales or instru-
ments. Finally, due to the current importance of
patient-centered care, it is important to have global
measures, with a structure that is easy to interpret
and that have positive implications for the clinical
practice of health professionals (Caycho-Rodr�ıguez,
Vilca, et al., 2020).

Additionally, once the dimensionality of the CAS
was established, IRT models were estimated. The
results show that all items present increasing mono-
tonic values in the difficulty parameter, this means
that a person with little or low anxiety about the
COVID-19 will tend to choose the first or second
response alternative and as he has a higher anxiety
level, he will choose a higher response alternative.
This is an expected and positive behavior in the
instrument since it reflects that the content raised in
each of the items allows to take advantage of the
answer alternatives shown to the participants and
there is no loss of information due to the approach of
the measurement instrument. All the items have high

discrimination values, which means that, when using
the CAS, it will be easy to differentiate between the
responses to the items of a person with high anxiety
and those of someone with moderate or low anxiety,
including the general assessment of the latent variable
expressed in total scores. According to the analysis of
the information collected by the items, the scale can
better and more accurately assess the anxiety about
the COVID-19 in individuals who have moderate and
high levels of the latent variable in mention, being the
items 4, 5, and 3 who better take advantage of this
characteristic. In this sense, it is likely that people
with low and very low anxiety about the COVID-19
show very similar scores and tend to mark mostly the
first alternative of response in all items.

According to the results of the configural and met-
ric invariance, both men and women attribute equal
meaning to the coronaphobia construct and interpret
the CAS items in the same way. These results would
indicate that the CAS items work the same way,
regardless of whether they are answered by men or
women. Likewise, the demonstration of metric invari-
ance suggests that the predictive relations between
coronaphobia and other constructs can be compared
in a significant way among the groups evaluated (for
example, comparing the strength of the association
between coronaphobia and the quality of life in sam-
ples of Peruvian men and women). It is also import-
ant to consider that, even though a scalar invariance
was found, DRMSEA was superior to that suggested
by Chen (2007) and Cheung and Rensvold (2002).
That said, the proposed cutoff values for determining
factor invariance are not strict, but rather approximate
guidelines (Marsh et al., 2004), thus caution is sug-
gested when comparing the latent means of men and
women, as both groups may use the CAS response
scale differently. Furthermore, the absence of strict
invariance suggests that the five items of the CAS
measure coronaphobia with a different measurement
error between the groups of men and women. This
means that a difference in the CAS score between the
groups is not necessarily an expression of the real dif-
ference in the coronaphobia construct. However, strict
invariance is difficult to encounter in practice because
it is considered too restrictive (Little et al., 2007).
Furthermore, forcing the assumption of strict invari-
ance may generate biased parameter estimates (Little,
1997). In this sense, the assessment of scalar invari-
ance, rather than strict invariance, is suggested as the
last necessary step to test the measurement invariance
of a scale and, therefore, to be able to make compari-
sons of observed and latent means (Gregorich, 2006;
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Milfont & Fischer, 2010; Millsap, & Meredith, 2007;
Wu et al., 2007). Therefore, in this study, scalar
invariance was considered sufficient to compare the
latent means of CAS between men and women.

Although CAS worked equally in the male and
female groups without the presence of measurement
bias, as demonstrated by support for configural, met-
ric and scalar invariance, differences were observed
when comparing the latent means of COVID-19 anx-
iety between the groups. Specifically, the women’s
group was reported to have higher levels of corona-
phobia compared to men. The finding that women
reported more COVID-19 anxiety symptoms is not
surprising, as other studies have reported similar
results (Ahmed et al., 2020¸ Evren et al., 2020) and
even three times higher levels of anxiety in women
during the COVID-19 pandemic (Wang et al., 2020).
Findings suggest that men and women respond differ-
ently to different stressors during the pandemic
(Nakhostin-Ansari et al., 2020) and may cause women
to misinterpret their own feelings, leaving them vul-
nerable to other negative emotional states such as
depression (€Ozdin, & Bayrak €Ozdin, 2020). However,
another study reported no significant gender differen-
ces (Cao et al., 2020).

This study has limitations. First, the participants
were selected through convenience sampling; there-
fore, they do not represent the entire Peruvian general
population. Future research should consider working
with a more representative sample. Second, the psy-
chometric properties of the CAS were evaluated in a
general sample that mostly did not have a diagnosis
of COVID-19, so more studies in clinical samples are
needed to confirm the findings of the study. Third,
the data were collected in a limited period of time,
which could have biased the sample studied. Future
studies should extend the time period for collecting
this type of information. Fourth, invariance was not
assessed according to age because each group had a
different number of participants. Having groups with
similar sample sizes is an important requirement for
factor invariance studies (Bollen, 1989). However,
future research should test factor invariance of the
CAS in Spanish among different age groups, especially
since previous literature points to the presence of sca-
lar invariance among people aged 18–29 and 30 or
older from different contexts such as Bangladesh
(Ahmed et al., 2020).

Despite these limitations, this can be considered a
pioneering study within a recent line of research that
develops and/or validates instruments that measure
mental health symptoms associated with COVID-19.

In this sense, this was the first study that rigorously
evaluated the psychometric evidence of CAS in
Spanish, using SEM and IRT models. Previous stud-
ies only used SEM models and, therefore, this study
represents a valuable contribution to the scientific lit-
erature. Likewise, the diversity of ages and other
socio-demographic characteristics constitute
strengths for this study, since it allows the CAS to be
applied to a greater number of people. Validation of
Spanish-language instruments, such as the CAS, is
promising and may be useful for mental health pro-
fessionals to effectively and quickly assess people
who may have been psychologically affected by
the COVID-19 pandemic. It is anticipated that at the
end of the COVID-19 pandemic, different mental
health problems will appear in the population, such
as symptoms of anxiety, depression and post-traumatic
stress (Mora-Maga~na et al., 2020). Therefore, identify-
ing and distinguishing the groups of people most vul-
nerable to experiencing dysfunctional anxiety from an
infectious disease is important for providing an effect-
ive response to the problem (Taylor, 2019). In add-
ition, this would enable planning and evaluations of
the impact of interventions that seek to reduce the
symptoms of dysfunctional anxiety related to COVID-
19 in Spanish-speaking populations. The latter is
important because it would facilitate the generation of
evidence so that different public health officials can
allocate economic, material and human resources to
carry out these scientifically validated interventions
(Taylor et al., 2020). Finally, the CAS is freely avail-
able for use in professional practice and research.

In conclusion, the Spanish version of the CAS
seems to be a self-reporting instrument with sufficient
evidence of reliability and validity to measure corona-
phobia. Therefore, the CAS may be useful in clinical
practice and research involving the general population
of Peru. However, it is important that the psychomet-
ric properties of CAS continue to be evaluated in
socio-cultural contexts that are different from the
Peruvian setting. The development of appropriate
assessment instruments for use in Spanish, English,
Turkish, and Bangla-speaking populations is import-
ant for conducting more rigorous studies of mental
health symptoms in a time of pandemics. However,
the cross-cultural study of the psychometric properties
of the CAS should receive greater attention in
the future.
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