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Abstract

Due to the increased anxiety levels due to COVID-19, brief screening instru-
ments are required to detect it. Recently, Lee has developed an instrument
with these characteristics, the Coronavirus Anxiety scale (CAS), showing ade-
quate psychometric properties. Therefore, this work aimed to adapt and study
the main psychometric characteristics of CAS in the Mexican population. The
CAS Scale was administered simultaneously as the BAI, Goldberg Anxiety
and Depression Brief Screening Scales, and the MBI to 262 people exposed to
COVID-19 (medical staff, nurses, and patients). A unifactorial structure and
high reliability (a = .848) were corroborated; the relationship with the other
scales was consistent with the theory. It can be concluded that the CAS is
adequate to evaluate the presence of anxiety symptoms due to COVID-19 in
the population of Michoacan (Mexico).
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1. Introduction

In a globalized world, it would be thought that the availability of information is
an advantage, however, in the case of the recent pandemic, excess information
has caused globally high levels of anxiety and depression, reaching misinforma-
tion extremes with the conspiracy theories (Larsen, Donaldson, Liew, & Mohan-
ty, 2021). On the other hand, after the WHO (2020) released COVID-19 in De-
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cember 2019, the disease has spread throughout the planet, causing many fatali-
ties Baloch et al. (2020). Health care personnel are essential workers at risk for
exposure to patients or infectious materials (Gomez-Ochoa et al., 2021). Lifestyle
modifications, partly imposed by the authorities and partly due to personal and
individual precautions, have been remarkable. The immediate consequences of
such circumstances is an increase in concern, which is adaptive and desirable if
it leads to behaviors that reduce the risk of suffering the consequences or miti-
gate the effects of the threat (Padroés-Blazquez, Lopez-Sola, Cruz-Garcia, &
Martinez-Medina, 2019). In this case, it can lead to using a mask, gloves, hand
washing, preserving a healthy distance, etc. Nevertheless, sometimes it can be-
come pathological, and cause an increase in worries about thoughts, sleep prob-
lems, among other alterations, as has already been reported concerning COVID-19
(Roy et al., 2020).

At an international level, a higher risk of stress, anxiety and depression dis-
orders has recently been reported in healthcare personnel due to the pandemic
(Elbay, Kurtulmus, Arpacioglu, & Karadere, 2020; Huang & Zhao, 2020; Liu et
al., 2020; Lucefio-Moreno et al., 2020; Preti et al., 2020). Also, in Mexico, an in-
crease of up to 51% in the prevalence of anxiety has been observed (Priego-Parra
et al., 2020). Also, It has been reported by the Mexican Institute of Youth that
during the pandemic, three out of every five young people (18 to 25 years old)
showed symptoms of depression and 57 percent, anxiety (Gobierno de México).
That is why it is necessary to have short and easy-to-apply instruments to detect
anxiety risk, especially in high-risk populations such as healthcare personnel or
patients.

Recently, Lee (2020) has constructed the Coronavirus Anxiety Scale (CAS); it
is a very brief instrument, with only 5 items, to assess the risk of pathological
anxiety related to COVID-19, which has shown excellent psychometric proper-
ties as high reliability, with a Cronbach’s alpha value of .93. The five items were
adequate, which form a unifactorial structure with an excellent fit observed from
a Confirmatory Factor Analysis (CFA). Likewise, the original work by Lee (2020)
offers some evidence of concurrent validity. On the other hand, no differences
were observed by sex and a low and negative relationship with age.

Because in Mexico, there is no instrument to detect anxiety levels derived from
COVID-19 by way of screening, the objective is to adapt and study the internal
structure, goodness of the items, reliability and evidence of the validity of the
CAS scale. Likewise, the relationship of the CAS scores with sex, age and type of

sample (medical staff, nursing staff and patients) is analyzed.

2. Method
2.1. Participants
A sample of 262 adults with high exposure to COVID-19 was used, which were

medical personnel (n = 76), nurses (n = 136) and general hospital patients (n =

50). Regarding the sociodemographic characteristics of the samples, the age ranged
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between 18 and 81 years (M = 38.66; SD = 12.06) and the majority of partici-
pants were women (n = 165; 63.0%). Regarding schooling, the variable was dis-
tributed as follows; 15 (5.7%) reported having primary studies, 13 (5.0%) sec-
ondary, 42 (16.0%) preparatory, 85 (32.4%) undergraduate, 72 (27.5%) specia-
lized, 28 (10.7%) master’s, 2 (.8%) PhD and 5 (1.9%) did not respond. The sam-

pling was incidental and for convenience.

2.2. Measures

The Coronavirus Anxiety Scale (CAS) object of study of this work has been de-
scribed above (Lee, 2020). In a preliminary stage, the cultural adaptation of the
language of the instrument was carried out. The scale was translated and later
evaluated and approved regarding the items’ accuracy, syntax, and semantics by
3 judges (two doctors and a psychologist).

The BAI (Beck Anxiety Inventory) assesses the presence of anxiety symptoms,
the adaptation in Spanish to the Mexican population carried out by Robles, Va-
rela, Jurado, & Pdez (2001). It has 21 items with 4 response options (None,
Slightly, Moderately and severely). The Mexican version showed adequate relia-
bility (@ = .83 and .91) (Robles et al., 2001; Padroés-Blazquez, Montoya-Pérez,
Bravo-Calderén, & Martinez-Medina, 2020).

Maslach’s Burnout Inventory (MBI) has been adapted to the Mexican popula-
tion (Aranda-Beltran, Pando-Moreno, & Salazar Estrada, 2016). It is composed
of 22 items, contains three factors; emotional exhaustion with an alpha value
of .835, depersonalization of (a = .407) and Lack of Realization (a = .733). The
alpha value of the total scale was somewhat low (a = .658).

Brief Anxiety and Depression Screening Scale by Goldberg, Prisciandaro, &
Williams (2012), as its name indicates, consists of two subscales, one for anxiety
and the other for depression. Each subscale has 5 dichotomous response items. It
has shown good psychometric characteristics in the Mexican population (Gold-
berg et al., 2017). In the present investigation, the reactants with an affirmative

answer were added directly.

2.3. Procedure

The research protocol was reviewed and approved by the General Hospital of
Morelia ethics committee. The CAS was translated and retranslated by two bilin-
gual people. Subsequently, three medical specialty students invited the participants
(medical staff, nursing staff and patients) to respond to the questionnaires through
a link on the Internet. All signed informed consent and their participation were
voluntary and anonymous. Information was requested on their age, sex, marital
status and education, in addition to responding to the CAS, BAI, Maslach’s Bur-
nout inventory and Goldberg’s Brief Anxiety and Depression Screening Scale

(approximate duration of responding to the entire battery was 15 minutes).

2.4. Data Analysis

A Confirmatory Factor Analysis (CFA) using WLSMV (Weighted Least Square)
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estimation with a reparameterization with a value of § = .05 and forcing a non-
orthogonal factor structure was applied to one factor model. Acceptable model
fit is defined according to the following criteria: Index of Normed Fit (NFI) > .90;
Non-Normed Fit Index (NNFI) > .90; Comparative Fit Index (CFI) > .90, X3
p > .01 and values x’/df > 5, but a good fit of the model is attained when
NFI > .95; NNFI > .95; CFI > .95, x* p > .05 and values x*/df > 3, (Bentler, 1990;
Hu & Bentler, 1999).

Later, to corroborate the goodness of the items, an item analysis was per-
formed, using the Pearson correlation of each item with the total score of the
corrected scale (without counting the item itself), and after calculating the Cron-
bach’s alpha if the item was eliminated. Minimum correlation (.30) was estab-
lished as a criterion of the item of goodness and no increase of the alpha value
was observed if the item was eliminated (Costello & Osborne, 2005). Subse-
quently, the study of the internal reliability was carried out using Cronbach’s
alpha, where values equal to or above .70 are acceptable (Campo-Arias & Ovie-
do, 2008).

The evidence of the validity of the CAS was assessed through Pearson correla-
tions with the other variables. Pearson’s correlations and Student Fisher’s t were
used to infer relationships or differences between variables. In the case of signifi-
cant findings, we computed Cohen’s d'to estimate the effect size of the difference.

Finally, the analyzes were carried out with the 22.0 program (IBM Corp Re-
leased, 2013), except for the CFA, which used the MPlus Versién 7.0 program
(Muthén & Muthén, 2011).

3. Results

The CFA corroborated the unfactorial internal structure of the Lee Scale. The
results show that the Satorra-Bentler x* (df = 5) value of 10.77 was not significant
(p = .0561), the x*/df index was 2.15, indicating an excellent fit. On the other
hand, all the other indices; NFI = .948; NNFI = .942; CFI = .971 and RMSEA
value = .066 (values < .08 indicate adequate fit) is also interpreted as a good fit
(see one-factor model in Figure 1).

The internal consistency of the scale was high (a = .848). Regarding the good-
ness of items: the means obtained values above the value 1 and up to 1.75. The
indices of the standard deviations were close to the value of the unit. All items
showed a moderate to high correlation with the corrected total scale score (ex-
cluding the item itself), and no item when eliminated increases the Cronbach’s
alpha value of the full scale (see Table 1).

Regarding the evidence of concurrent validity, a very high and positive corre-
lation was observed with the BAI scale, which also measures anxiety, but generi-
cally. On the other hand, the correlations were moderate and positive with the
anxiety and depression scales of the Goldberg brief screening scale. Correlations
were also moderate and positive with the full Burnout scale (MBI) and emotional
exhaustion subscale. Finally, the two subscales of depersonalization and personal

fulfillment of the MBI were low and positive (see Table 2).
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Figure 1. One-factor model of the CAS scale.

Table 1. Mean, standard deviation, corrected correlation (without the item itself) and
Cronbach’s alpha if the item is eliminated for each item of the Lee Scale.

Correlation with Alpha of the full scale if

ltem Mean  Standard deviation full scale (corrected) the item is removed
1 1.23 .81 .647 .820
2 1.75 1.15 .636 .836
3 1.23 .88 .760 .789
4 1.16 .80 .621 .827
5 1.11 .81 .680 .813

Table 2. Correlations between the Lee scale and the other administered instruments and
subscales.

Scale BAI Ans-G  Dep-G  Emo-E Desp L-Rea MBI
LEE .758 501 489 513 .365 322 .508

BAI = Beck Anxiety Inventory; Ans-G = Anxiety Goldberg Brief Screening Scale; Dep-G
= Depression Goldberg Brief Screening Scale; Emo-E = Emotional Exhaustion Scale; Desp
= Depersonalization Scale; L-Rea = Lack of Realization Scale; MBI = Maslach’s Burnout
Inventory (MBI). *All correlations were significant (p <.001).

The mean CAS score was 6.47 (SD = 3.56) and the Mode was 5. The total scale
scores ranged from 0 to 19. The mean (M = 7.35; SD = 3.60) of the CAS of the
participants from Female sex was superior (tns) = —5.547; p < .001; d = .726)
compared to that shown by male participants (M = 4.96; SD = 2.95). On the
other hand, a low and negative relationship was observed between the CAS score
and age (r = —.182; p = .003). On the other hand, differences were observed (F,
= 46.286; p < .001) when the means in the three subsamples were compared. The
nursing staff showed a significantly higher score (M = 7.82; SD = 3.35) than that
shown by the two groups, and the mean of the medical staff (M = 6.37; SD =
2.15), was higher than that shown by the patients (M = 2.94; SD = 3.43).

4. Discussion

The main objective of the present work was to adapt and study the internal struc-
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ture, corroborate the goodness of the items, the internal consistency, and pro-
vide evidence of the validity of the CAS.

To the internal structure, the unifactorial model showed an adequate fit, coin-
ciding with the original study by Lee (2020). Regarding the goodness of the
items, it can be concluded that all were adequate. The 5 items correlated with the
scale’s total without the item itself above .6, and none, when eliminated, increas-
es the value of Cronbach’s alpha of the total scale. Regarding internal consisten-
cy, although somewhat lower than that shown in the original version (Lee, 2020),
the reliability index was adequate, especially considering it only contains five
items.

The correlations found between the CAS and the other scales were congruent
and expected. The highest (and positive) correlation was with the BAI (Robles et
al., 2001) that measures anxiety in a generic way and with a broad representa-
tion, the symptoms of most anxiety disorders (Sanz & Navarro, 2003), which It
was to be expected because the CAS also measures anxiety. The correlation with
the anxiety subscale of the Brief Anxiety and Depression Screening Scale of
Goldberg et al. (2012) was moderate and positive, somewhat higher than that
shown with the depression subscale, which is also expected due to the high cor-
relation between anxiety and depressive symptoms (Bardhoshi, Duncan, & Er-
ford, 2016). Finally, the relationships between the CAS with the MBI subscales
(Aranda-Beltran et al., 2016) and the total score were moderate or low positive,
coinciding with the moderate relationships between anxiety measurements and
the MBI subscales reported in other studies (Creedy et al., 2017; Golonka et al.,
2019).

The highest scores found in women do not coincide with what was reported in
the study by Lee (2020), but they are congruent with the usual reports of a high-
er prevalence of anxiety disorders in females compared to males (Bandelow &
Michaelis, 2015). Although significant, the effect size is minimal, the low and
negative relationship between the CAS score and age. This coincides with what
was found in the original study (Lee, 2020) and with what was reported in stu-
dies carried out with the BAI in Mexico (Padrds-Blazquez et al., 2020).

The higher score shown by health personnel for patients could be that patients
may be anxious or more concerned about the disease they suffer than about the
possible contagion. It can also be explained by an absence of perceived threat,
even denial of COVID-19, due to explanations such as conspiracy theories, etc.,
shared by the general population (Swami & Barron, 2020). On the other hand,
the higher level of anxiety shown by the nursing staff regarding the doctor coin-
cides with the data from other studies (Li et al., 2016), although the latter is re-

lated to work pressure.

5. Limitations

The present study has limitations that should be mentioned. The sampling used

was incidental and for convenience, it would be desirable in future studies to
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perform a random sampling. Likewise, samples from other states of the Republic
should be used to increase the representativeness of the results. In future re-
search carried out with the Mexican population, the test-retest reliability of the
scale should be studied. It would also be interesting to carry out studies on the
sensitivity to change of the scale in patients with high anxiety levels due to the

coronavirus after a successful treatment.

6. Conclusion

As the main conclusion, the CAS is a valid and reliable instrument to be used as
a very brief, easy-to-apply and screening instrument to detect anxiety risk, espe-
cially in high-risk populations such as healthcare personnel or patients in the

Michoacan population.
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