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Abstract
Background: The emergence of the new severe acute respiratory syndrome coronavirus 2,

which causes COVID-19 disease, has been a major public health challenge and an increase in

the feeling of uncertainty of the population, who is also experiencing an increase in levels of anx-

iety and fear regarding the COVID-19 disease.

Objective: The objective of the study was the construct and criterion validation of the Escala de
evaluación de la Ansiedad y MIedo a COVID-19 (AMICO, for its acronym in Spanish) to measure both

constructs in the general Spanish population

Methods: Descriptive study of psychometric validation. A field study was carried out to execute

univariate and bivariate analyses, in addition to the exploratory and confirmatory factorial analysis
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of the scale. For the criteria validity study, the State-Trait Anxiety Inventory (STAI) and sensitivity and

specificity values were calculated.

Results: The study sample was composed of 1036 subjects over 18 years of age, who resided in

Spain, where 56.3% were women with a mean age of 48.11 years (SD= 15.13). The study of con-

struct validity reported two factors and 16 items, with a Cronbach’s alpha value of 0.92. The scale

was concurrently valid with the used gold standard and obtained sensitivity values of 90.48% and

specificity values of 76%.

Conclusions: The AMICO scale is valid and reliable for assessing the level of anxiety and fear of

COVID-19 in the adult Spanish population and is highly sensitive.
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Background

The new disease coronavirus disease 2019 (COVID-19) is caused by a new coronavirus
and has affected all countries worldwide since its first case in Wuhan (China) in
December 2019. In this context, the lack of knowledge of the epidemiology of the
new disease, as well as the high mortality and infection rates due to the disease, have
led to increased concern about the infection in the population, thus mediating the emer-
gence of psychological distress.1 In addition, the exceptional situation of confinement has
had important psychological implications, including depressive symptoms, emotional
distress, insomnia, anxiety and feelings of loneliness.2,3

Other epidemics that occurred in earlier historical moments, such as those caused by
the plague in the Middle Ages and the one caused by cholera, already involved scenes of
panic and fear in the population that suffered them due to the lack of knowledge of the
diseases themselves and their catastrophic consequences.4

In this sense, the construct of fear is defined as a cognitive response to threat, and it is
thanks to this response that humans can prepare for and adapt to certain dangers.5

However, if this state of alertness persists over time, it can lead to the development of
physical illnesses and/or psychological disorders, which can also aggravate previous
pathologies.6

In the current situation of the COVID-19 pandemic, different studies describe the
negative impact of the pandemic on the mental health of the population, and more spe-
cifically, the increased presence of stress, anxiety and depression in people.7–10 It has
also been described that these emotional alterations tend to be prolonged over time,
and coronaphobia has recently appeared on the scene. In particular, this syndrome is
associated with avoidance behaviours, increased anxiety and functional limitation of indi-
viduals in relation to the COVID-19 pandemic.11

Given the context of the emotional impact of the pandemic on the population, and
the need for valid tools to specifically assess the presence of fear of COVID-19
(FCV-19), Ahorsu et al.12 designed the FCV-19 scale. This instrument was developed
in a sample of the Iranian population, with the aim of detecting fearful situations that
could benefit from specific interventions.12 Initially, the instrument consisted of 10
items which, after psychometric study, resulted in a 7-item scale, weighed on a
single factor, which demonstrated adequate psychometric properties in the Iranian
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population.12 After its publication, the FCV-19 has been validated in different countries
such as Italy,13 the United States,14 Turkey,15 Paraguay,16 Poland17 and Saudi Arabia.18

In the specific case of Spain, Martínez-Lorca et al.19 applied its cultural adaptation and
validation in a sample of university students from the central part of the country. In their
study, they demonstrated that the tool was valid and reliable, with seven items loading
on a single factor, although it is worth mentioning that the study sample was under 30
years old and did not represent the entire Spanish population.19 In addition, they also
studied the convergent validity of the Spanish-validated scale by calculating the correl-
ation, which was positive, between the Spanish-validated FCV-19 scale and the
State-Trait Anxiety Inventory (STAI).20 The STAI scale specifically measures the pre-
sence of anxiety and is widely validated internationally. It has to be said that expert
opinion is that anxiety shares characteristics with fear, although the latter would dis-
appear when the stimulus ceases, and anxiety may be somewhat longer lasting.21

In a previous study, our research team designed the Escala de evaluación de la
Ansiedad y MIedo a COVID-19 (AMICO) scale and made the cross-cultural adaptation.22

The design of this tool was based on the initial 10 items that were evaluated by a panel of
experts in the study by Ahorsu et al.12 Unlike the FCV-19 scale, the AMICO scale incor-
porated eight new items that also measured the presence of COVID-19 specific anxiety,
as the aim of the research team was to incorporate the construct of anxiety, in addition to
fear, into the scale. Thus, the instrument consists of 16 items, and proved to be reliable as
a screening tool.22

The aim of the present study is to develop the construct and criterion validation of the
Anxiety and Fear Assessment of COVID-19 – Escala de evaluación de la Ansiedad y
MIedo a COVID-19 (AMICO, for its acronym in Spanish) scale by means of a new
field study.

Methods

Design

Descriptive cross-sectional and psychometric validation study, based on questionnaires.

Instrument

The COVID-19 Anxiety and Fear Assessment Scale-Escala de evaluación de la
Ansiedad y Miedo a COVID-19 (AMICO) was designed following the methodology pro-
posed by Epstein et al.23 Initially, it was based on the 10 items of the FCV-19 scale, which
were evaluated by their panel of experts, prior to the psychometric analyses of that
study.12 With these 10 items, a translation-backtranslation process was implemented,
and the cross-cultural adaptation was studied by a panel of experts. It was composed
of 10 subjects, professors and researchers from different Spanish universities, with an
academic level of Doctor or Official Master, and whose areas of knowledge were
public health, family medicine, clinical psychology, nursing and social work. In addition
to the 10 items, the panel of experts proposed and agreed, using the Delphi technique, on
the consideration of eight new items measuring the anxiety construct. The 18 proposed
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items were submitted to a new Delphi round, and the analysis of inter-observer agreement
obtained an overall value of Kappa= 0.89 (p < 0.05).22 Following the process of cross-
cultural adaptation of the scale, a pilot study was conducted with the final 18-item
version. Exploratory factor analysis (EFA) finally yielded a dimensional matrix of 16
items and two factors, explaining 64.8% of the variance (KMO test= 0.94; Barlett’s
test: p= 0.001). The reliability study gave a Cronbach’s α value of= 0.92.22 The response
options of the AMICO scale range from 1 to 10 points, where 1 corresponds to ‘strongly
disagree’ and 10 to ‘strongly agree’.22

On the other hand, for the present study, the State-Trait Anxiety Inventory, in its
Spanish validated version,24 was also used as a method of comparison with a gold stan-
dard.25 This scale is widely used to assess the level of anxiety in the adult population.
Specifically, for the present study, the anxiety-state subscale was used, which assesses
the presence of anxiety at the present moment and is composed of 20 items, with a
Cronbach’s alpha reliability of 0.93 and optimal goodness-of-fit values (root mean
square error of approximation (RMSEA)= 0.07; Tucker-Lewis index (TLI)= 0.94;
comparative fit index (CFI)= 0.93).24 The STAI has a Likert-type response format
with four options (0= almost never/not at all; 1= sometimes/sometimes; 2= quite
often/frequently; 3= a lot/almost always). The score for each subscale ranges from 0
to 60 and is corrected from a standardised score table.24

Participants

Considering the criterion of 10 subjects per questionnaire item and a 25% success rate in
the sample, the required sample size was 200 subjects.26 However, a total sample of 1038
subjects was obtained, born in Spain and resident in the country, which were the inclusion
criteria for the sample.

Non-probabilistic snowball sampling was carried out through social networks
(WhatsApp, Facebook, Twitter and Linkedin), sending the link to the survey, created
using the GoogleForms© application, and an introductory text of the study. In addition,
the same text specified the need to give consent for voluntary participation in the study, as
well as information about the research team and an email address to ask questions about
the study. Once the subject accessed the form, the options of voluntary participation and
informed consent had to be compulsorily selected in order to continue with the comple-
tion of the survey.

Variables

The questionnaire contained sociodemographic variables (sex, age, country of residence,
marital status, employment status and level of study) and the scale variable (18 items of
the AMICO scale and the 20 items included in the STAI scale).

Procedure

The study was carried out in two phases: (1) sampling phase, by disseminating the link to
the survey and its introductory text, during the months of October and November 2020.
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All team members actively participated in the dissemination of the study through the
social networks of different groups in Spain; (2) data analysis phase, during the
months of December 2020 and January 2021.

Data analysis

SPSS Statistics© v26 software was used for the univariate and bivariate descriptive ana-
lysis.27 The normality of the distribution of scores was also analysed using the
Kolmogorov-Smirnov test, obtaining a significance of 0.01, indicating non-normality.
Based on this result, the Mann-Whitney U, Kruskal-Wallis, Kendall’s Tau-b or
Spearman’s Rho-a tests were used.

To explore the factor structure of the AMICO scale, an EFA was carried out using
maximum likelihood and varimax rotation criteria. Items with a weight of less than 0.5
were eliminated. The Kaiser–Guttman criterion was used to determine the number of
factors, considering eigenvalues greater than one.28,29

On the other hand, for the study of criterion validity, a confirmatory factor analysis
(CFA)was carried out using theAMOS© software.30 An unweighted least-squares estima-
tion procedure was used, since the observed indicators did not follow a continuous normal
distribution.31,32 To assess the goodness of fit of the confirmatory model, the following
were used: the penalty function (Chi-squared degrees of freedom (CMIN/DF) (values ≤
3 indicated a good fit); the RMSEA index (values ≤ 0.05 or 0.08 indicated a good fit);
the NFI (normalised fit index); CFI; TLI (values ≥ 0.96 indicated a good fit); and the
SRMR (normalised root mean square residual) (values ≤ 0.80 indicated a good fit).

Ethical considerations

This study is part of the IMPACTCOVID-19 project, which aims to assess the impact of
the COVID-19 pandemic on the emotional well-being and psychological adjustment of
healthcare professionals and the general population in Spain, and which obtained due per-
mission from the Ethics and Research Committee of the Regional Government of
Andalusia to be implemented (Ref. PI 036/20).

All subjects in the sample confirmed their voluntary and confidential participation in
the study through a specific box, in which they had to check the option ‘I agree to parti-
cipate’. Otherwise, the application did not allow access to the questionnaire.

In addition, the informed consent form explained that participants could contact the
principal investigator, if psychological support after completing the questionnaire was
needed. The full name and e-mail address of this contact were provided.

Results

Descriptive analysis

Regarding the online questionnaire filling process, a 100% response rate was obtained, so
no subjects were excluded from the sample. Also, the average time required to complete
the survey was 14 min.
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The total sample consisted of 1036 subjects, over 18 years of age and residing in
Spain. Of this sample, 56.3% were women with a mean age of 48.11 years (SD=
15.13). Likewise, 54.82% were married, 29.53% single and 15.65% had another status
(divorced, separated, widowed, living as a couple). In addition, 55.5% of the sample
was working, 15.2% were unemployed, and 29.4% were in retirement or engaged in
household chores. Regarding the academic level, 40.7% of the sample had completed
undergraduate studies, 19.3% postgraduate studies, 31.7% Baccalaureate and/or
Vocational Training, and 8.3% had completed Primary and/or Secondary studies
(Table 1)

The mean score obtained on the AMICO scale was 5.41 points (SD= 1.83), with a
score range of 1.22–10.

The bivariate analysis only demonstrated statistically significant differences in the
mean score of the scale and the sex, marital status and academic level variables
(Table 1). Thus, the group of women had higher levels of anxiety and fear (�x= 5.3
points) than men (�x= 5 points). In addition, married subjects also had higher levels of
anxiety and fear (�x= 5.55), followed by people living together as a couple, divorced or
widowed (�x= 5.10); sample subjects who were single had the lowest levels of anxiety
and fear (�x= 4.15). On the other hand, subjects with Primary and/or Secondary studies
had the highest levels of anxiety and fear (�x= 6 points), followed by people who had
Baccalaureate or Vocational Training studies (�x= 5.66). Subjects in the sample with
undergraduate (�x= 5.33) and Postgraduate (�x= 4.84) studies had the lowest levels of
anxiety and fear.

Table 1. Description of the sample profile.

Total sample
(n= 1038) Mean AMICO score

Hypothesis
contrast*

Sex
Female 583 (56.3%) 5.3 p= 0.01a

Male 453 (43.7%) 5.00
Age

Mean (SD) 48.11 (15.13%) Tau= 0.08b

Marital status
Married 567 (54.82%) 5.55 p= 0.02c

Single 306 (29.53%) 5.10
Other 163 (16.65%) 4.15

Level of studies
Postgraduate 421 (40.7%) 4.84 p< 0.01c

Degree 200 (19.3) 5.33
Baccalaureate/Vocat.
Train.

329 (31.7%) 5.66

Primary and/or Secondary 86 (8.3%) 6.00

a

U-Mann Whitney.
b

Kendall Tau-B.
c

ANOVA.

*Non-parametric contrast statistics:
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Psychometric analysis

Construct validity and reliability. Through EFA, the dimensional matrix of the 16 items was
extracted, as well as two factors explaining 64.8% of the variance (Table 2). No items
were removed, as their factorial loads were all > 0.6. The reliability study offered a
total value of Cronbach’s α= 0.92, of 0.92 for factor 1 (Anxiety) and of 0.90 for
factor 2 (Fear).

A CFA was performed for the study of the construct validity, which offered the fol-
lowing values: CMIN/DF= 1.622 (p= 0.15= ; NFI= 0.968; TLI= 0.964; CFI= 0.974;
RMSEA= 0.06; and SRMR= 0.037 (Figure 1).

Concurrent validity. As for the validity of concurrent criterion, the AMICO scale and
STAI-State questionnaire obtained a Spearman coefficient of 0.726 (p < 0.001),
showing concurrent validity with the significant STAI-State scale (Figure 2). In order
to study the sensitivity and specificity of the AMICO scale, the area under the curve
was calculated and a value of 0.84 (p= 0.008) was obtained. The sensitivity value of
the scale was 90.48%, and the specificity value was 76%.

Criterion validity. Regarding the criteria validity, by using the STAI questionnaire as a gold
standard and considering its scoring scale for a high level of anxiety, a cut-off point of 6.4
was established on the AMICO scale. In addition, based on the distribution of mean scores
of the AMICO scale, a score of 4.31 is set in quartile 1, and a score of 6.4 in quartile 2.With
this, and the cut-off point obtained by gold pattern, the following correction scale was set
for the AMICO scale: low level from 0 to 4.31 points; intermediate level from 4.32 to 6.4

Table 2. Exploratory factor analysis.

Scale items

Factors

Anxiety Fear

ITEM_1 0.742
ITEM_2 0.659
ITEM_3 0.784
ITEM_4 0.790
ITEM_5 0.768
ITEM_6 0.687
ITEM_7 0.867
ITEM_8 0.857
ITEM_9 0.687
ITEM_10 0.727
ITEM_11 0.710
ITEM_12 0.634
ITEM_13 0.683
ITEM_14 0.640
ITEM_15 0.753
ITEM_16 0.726
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points; high level, with a score greater than 6.4. Figure 3 shows the distribution of the
sample at the three anxiety levels proposed, using a box-and-whisker plot.

The analysis of the statistical significance of the differences between the different
identified levels, by using the U-Mann Whitney statistic for each pair of levels tested,
always offered a value of p= 0.001. Thus, there are significant differences between the
identified levels, and therefore their consideration and identification can be found in
the correction scale of the AMICO scale.

Figure 1. Confirmatory factor analysis.
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Discussion

The objective of this study was, as discussed above, the validation of a construct and
criterion of the AMICO scale to assess fear and anxiety regarding the COVID-19
disease. The obtained results have provided good goodness-of-fit rates as well as a
high Cronbach’s alpha internal consistency value. It has a final structure of 16

Figure 2. AMICO and STAI scales concurrent validity.
STAI: State-Trait Anxiety Inventory; AMICO: Escala de evaluación de la Ansiedad y MIedo a COVID-19.

Figure 3. Distribution of scores according to anxiety and fear level.
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items and two factors, which measure anxiety and fear, respectively, extracted by an
exploratory and CFA, which explain 64.8% of the variance. Likewise, the AMICO
scale was concurrently valid with the STAI questionnaire,24 and through its use as
a gold standard, a cut-off point of 6.4 points has been obtained for the AMICO
scale. With this result, and the distribution of mean scores according to quartiles,
the research team made the decision to identify three levels of anxiety/fear. The dif-
ferences between these were statistically significant, so they can be considered as a
scale of results.

The study of the sensitivity of the scale concluded with a percentage of 90.48%. This
value indicates that the AMICO scale is highly capable of detecting cases where there is
anxiety and FCV-19. However, the scale achieved a specificity of 76%, and this value
indicates that the AMICO scale is moderately capable of diagnosing a healthy subject
(without the presence of anxiety levels and fear of COVID-19) as non-sick or without
anxiety/fear. It may be thought that the scale can be used as a screening tool in the
Spanish population, given its high sensitivity, for the detection of subjects with levels
of anxiety and FCV-19. It would therefore become a primary and secondary prevention
tool, with the aim of detecting the needs of the population regarding mental and public
health.

The results of the bivariate analysis show differences between the AMICO scale
scores and the sex variable. Thus, women have a higher level of anxiety than men. In
this regard, population studies on the prevalence of symptoms of psychological distress
and affective disorders in Spain show that females present some sort of mental health
problem in 14% of the population, as compared to 7.2% of males. In addition, 6.7% of
adults report chronic anxiety, with a higher prevalence again in females (9.1%) than in
males (4.3%).33

The initial design of the AMICO scale was based on the FCV-19 questionnaire created
by Ahorsu et al.12 In this sense, FCV-19 only evaluates the presence of the fear of
COVID-19 construct, and has been widely validated in different countries in recent
months: United Kingdom, Brazil, Taiwan, Italy, New Zealand, Cuba, Iran, Pakistan,
Japan and France.34 However, the AMICO scale has an added value that differentiates
it from the FCV-19 scale, since it not only evaluates the fear construct but also
anxiety.22 In addition, a recent systematic review of the FCV-19 scale validations in dif-
ferent countries concludes that it is necessary to study its sensitivity, specificity and cri-
terion validity, since there is no study that reports these data.35 On the contrary, in the
present study, data are presented about the construct validity and criterion of the
AMICO scale.

The impact of the COVID-19 pandemic on mental health should be studied from a
social and sex perspective, putting women at the forefront of the disease response.36

On the one hand, 70% of care tasks fall to women who, with the situation of alarm
and confinement and the consequent closure of schools, have experienced an increase
in this quantity. This situation, in addition to teleworking at home, caused an emotional
overload in the Spanish population.36

This study also showed significant differences between the AMICO scale scores and
the marital status and academic training variables. Thus, the higher the level of train-
ing, the lower the levels of anxiety and FCV-19. In addition, married subjects,
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followed by single subjects, showed higher levels of anxiety. In contrast, divorced par-
ticipants and/or widowers had low anxiety levels. Recent studies have also reported
results that show that the level of academic training favours the search for and identi-
fication of relevant and rigorous information in relation to COVID-19, improving the
emotional impact of the disease on Spanish subjects.37 Likewise, it seems sensible to
think that married subjects have higher levels of anxiety than single participants and/or
widowers, considering that there is a feeling of protection and fear of contagion of
cohabitants.38 In relation to these results, a study by Carreira Capeáns and Facal39

on the Spanish population also showed higher levels of anxiety in the female group,
and lower levels in subjects with higher academic degrees. However, the same
authors concluded that married subjects and/or participants living as a couple had
lower levels of anxiety,39 contrary to the results of this study. In addition, on a
sample of subjects over the age of 50 years in their study, they also indicated that,
at an older age, lower levels of anxiety are shown. On the contrary, in a systematic
review by Cisneros and Ausín,40 it is concluded that the prevalence of anxiety
levels in subjects over 65 years of age is 20%, and is above the prevalence in the
adult population.40 However, this study, in relation to the pandemic situation by
COVID-19, has shown no significant relationship between the AMICO scale score
and the age variable.

In relation to the levels of fear and anxiety regarding COVID-19, a recent study in
Colombia showed that 72.9% of the adult population had symptoms of anxiety, of
which 37.1% were afraid of COVID-19 disease.41 The FCV-19 present in the population
has also been linked to an increase in the consumption of toxic substances such as alcohol
or cannabis.42 In addition, other studies have revealed the presence of psychological dis-
tress, anxiety and work overload among health professionals at the forefront of care for
patients with COVID-19, both in Spain and in other countries.43,44 However, these
studies have not reported data regarding the levels of FCV-19 in this population.

The results of this study indicated a mean score of 5.41 points, and according to the
validated scale, that score results in an average level of anxiety and fear. It therefore indi-
cates that the Spanish population has suffered the emotional impact, in terms of specific
anxiety and fear, of the COVID-19 pandemic.

Regarding the relevance of the design of the AMICO scale, and its criterion and con-
struct validation in the present study, there are recent studies that describe the presence of
high levels of worry, depression, and anxiety regarding COVID-19 disease in the Spanish
population. Moreover, this situation has been related to an increase in psychological dis-
tress and seems to be predictive of morbidity in the Spanish population.7,45,46 In this
sense, other authors have concluded that subjects with higher levels of anxiety and
FCV-19 have greater adherence to protective behaviours and exhibit them more,46,47

although other studies obtain contrary findings.19,20

Other countries have designed intervention programmes to improve public health, as is
the case of China.48 Among the measures proposed are the evaluation of the information
offered to the population and the improvement of the social support system, although it is
necessary to first know the state of the mental health of the population to design these
programmes. In this context, it is necessary to have a reliable tool to assess the levels
of anxiety and fear in the Spanish adult population in order to identify and measure
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the presence of these symptoms so as to implement specific intervention strategies. The
proposal of the research team is to use the AMICO scale as a screening tool in the differ-
ent social and health centres and services in the country, thus allowing the early identi-
fication of critical situations. It is worth considering the need to implement specific
individual or group interventions, with the ultimate aim of improving the public health
of citizens. Moreover, the AMICO scale could also be used as a quality evaluation
tool for these specific interventions, as it could be a process and outcome indicator.49

New studies could be developed that assess the presence of anxiety and FCV-19 in
specific groups or in people experiencing certain health situations, like elderly people,
children, people with mental health problems, and frailty people. In addition, future
studies should study the association of the emotional and mental health impact of
COVID-19 on the consumption of toxic substances or other risky behaviours of the
Spanish population.

Limitations

Regarding the limitations of the study, non-probabilistic sampling for the selection of par-
ticipants should be considered, as well as the higher presence of women in the sample.
Although it was sought to match the sample size for both sexes, the female group was
eventually somewhat larger than that of men. It is then necessary to discuss whether
the sex variable could have any impact on the construct validation of the AMICO scale.

Conclusions

The AMICO scale has construct and criterion validity as an instrument for measuring the
presence of anxiety and fear related to COVID-19 disease in Spain. It consists of 16 items
with a ten-point Likert response. It has also been shown to be highly sensitive for case
detection.

The Spanish population has moderate, if relevant, levels of anxiety and fear with
respect to COVID-19 disease. There is also the need to evaluate these traits with the
AMICO tool in specific groups, and to intervene with interdisciplinary health pro-
grammes with the aim of specifically screening and improving the mental and public
health of the Spanish population.
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