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Abstract
Background: The emergence of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) pandemic
has created an unprecedented global health, economic, and social challenges, generating fear. Fear can
cause a range of physical and psychological disorders including depression, anxiety, and panic. Leading
to lower social isolation and adherence to security measures, consequently increasing infection risk. The
objective was to validate an 11-item unidimensional fear scale to identify and assess the severity of the
fear of SARS-CoV-2.

Methods: This was a cross-sectional study conducted through an online survey questionnaire. The
sample included the Brazilian general population, randomly recruited by social networking platforms,
during the pandemic. Participants aged ≥18 were included. A self-applicable fear scale named as the
SARS-CoV-2 Fear Scale (SCoV-2-FS), comprising 11 questions addressing the fear of SARS-CoV-2
infection in performing daily activities was validated. The reliability and validity of the SCoV-2-FS were
psychometrically evaluated using reliability measures and con�rmatory factor analysis (CFA). The
sample comprised 1332 Brazilian participants.

Results: Cronbach’s α was 0.9, indicating very good internal reliability. The results of the CFA showed that
the unidimensional factor structure of the SCoV-2-FS �tted well with the data.

Limitations: The sampling method could have introduced selection bias in terms of socio-demographics.

Conclusion: The SCoV-2-FS is a valid and reliable tool with robust psychometric properties, useful for
assessing the psychological impact of fear due to COVID-19. Clinical relevance: The development of a
scale may assist in the development of measures to control mental health disorders resulting from fear
during and after the pandemic.

Introduction
The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), identi�ed in December 2019, is
highly contagious and its incidence has increased exponentially (Dong et al., 2020). Its widespread
transmission was recognized by the World Health Organization (WHO) as a pandemic (Huang et al.,
2020). The public health challenges due to the SARS-CoV-2 pandemic are unprecedented. It is considered
the largest and most serious pandemic since the in�uenza pandemic in the �rst half of the 20th century
(Taubenberger and Morens, 2006). The SARS-CoV-2 cases exceeded 11 million on July 3rd, 2020
globally. Several uncertainties related to the SARS-CoV-2 and its clinical syndrome (COVID-19) has
impacted health, economic, social, and political sectors. This has impacted the population’s daily life and
mental health (Thakur and Jain, 2020).

The pandemic restores the ancestral fear of humans toward pests and infectious diseases (Riva et al.,
2014), and exposes the fragility of the human beings and the economic, social, and cultural systems
developed by humans and their beliefs about it. All caused by an invisible and unknown agent. The
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SARS-CoV-2 pandemic results in distress and fear in the population due to several aspects (Ahorsu et al.,
2020; Rajkumar, 2020). The pandemic is caused by a newly identi�ed highly contagious virus, spreading
rapidly to all continents. The SARS-CoV-2 causes a complex and severe syndrome (COVID-19), with the
predominant involvement of the respiratory system, along with the heart, kidneys, coagulation, and brain
being involved (Ellul et al., 2020; Prezioso et al., 2020).  Its pathophysiology is not completely known. The
lack of speci�c treatment or vaccine results in high and long duration of intensive care unities
occupation, and high mortality, which leads to the collapse of the health system even in rich countries.
Additionally, there is a large impact in the community with change in daily routine activities, implementing
social distancing measures, such as quarantine, social isolation, use of masks, lockdown, home o�ce,
cancellation of concerts and sporting events, with closure of museums, stores, shopping centers, schools
and universities. The great economic impact, with an abrupt increase in unemployment and bankruptcy,
has resulted in the greatest and most rapid change in the employment sector ever recorded (Thakur and
Jain, 2020). There are discordant opinions by political and health directors as well as the WHO,
concerning social isolation or use of experimental drugs for treatment (The Lancet, 2020). The
precariousness of the health systems became clearer, with the spread of the disease to small cities inside
the country. Some characteristics are speci�c to our time, as the possibility to follow the news in real time,
associated with the increasing number of fake news items. Resulting in misinformation and infodemic,
i.e. an excessive amount of information such that �nding a solution is would be more di�cult and
misinformation (Zarocostas, 2020). Besides this, there is uncertainty in the future and a feeling of post
apocalypses, i.e. the feeling of a different normal, a new normal, suggesting that all what was done
before the pandemic would not matter in the future.

Fear is a noun that means an unpleasant, often strong emotion caused by anticipation or awareness of
danger. It is a kind of disturbance when faced with the idea that one is exposed to some kind of danger,
which may be real or not. It can also be understood as a state of apprehension, of attention, waiting for
something bad to happen (Merriam-Webster dictionary, 2020). In addition to the de�nitions of the word,
fear is a sensation linked to a state in which the organism puts itself on alert, facing something that is
believed to be a threat. Fear is an alert extremely important for human survival; without any fear a person
can expose himself to extremely dangerous situations, risking his own life, without measuring the
possible tragic consequences of his actions.

There are a limited number of studies regarding the mental health impact of SARS-CoV-2 infection impact
on mental health (Mamun and Gri�ths, 2020; Schimmenti et al., 2020). It is crucial to understand the
impact of the pandemic on people’s mental health (Xiang, 2020). However, there is no available
measuring tool to evaluate the fear of SARS-CoV-2. With an instrument to assess the fear of SARS-CoV-2,
it would be possible to understand the psychological impact of SARS-CoV-2 and to develop psychological
interventions to help people cope with the fear caused by the pandemic.

The objective of this study was to validate a brief scale for assessing the fear of the SARS-CoV-2
pandemic.

https://en.wiktionary.org/wiki/information
https://en.wiktionary.org/wiki/solution
https://www.merriam-webster.com/dictionary/noun
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Methods
This was a cross-sectional study conducted using an online survey questionnaire from April 30 to June 9,
2020. For this purpose, a speci�c questionnaire was created at the www. Google forms.com, and a quick
response (QR) code was designed speci�cally for the link to the online survey. The Hospital d Clínicas,
Universidade Federal do Paraná (HC-UFPR), Brazil, review board approved the study. The online survey
link was distributed randomly in personal and professional networks (communities and web groups) and
email. The response to the forms was received online. Participation in the survey was voluntary and
completely anonymous, without the possibility of anonymity break. The electronic form could be
accessed only once by each google email address.

Assessment of fear

Development of the scale Relevant and possible items, which could expose the person to risk of infection
by SARS-CoV-2 on daily life necessities and activities were identi�ed by two authors (SMA and CPV).
After removing items with similar content or not speci�cally related to the construct “fear”, 15 items were
selected; on a second review by the same two authors four items were excluded. This resulted in the 11
items scale, which was circulated on-line. The semantic evaluation of the scale was performed by the
researcher. Initial assessment of scaleParticipants from the same institution of the researchers and self-
identi�ed as responders, answered the online form on the initial day of circulation [06 women and 01
man; median (IQR): age 51.00 (42.50; 55.00) years; years of education 22.00 (18.00; 23.50)]. They were
asked to obtain initial assessment of the scale, as if there were any problems in understanding the items
themselves; their thoughts about the scale items, accessibility to the form through the link or QR code,
and time to answer the form, which was reported one to two minutes. These participants indicated no
changes. The authors propose an English version of the SCoV-2-FS. For the English version of the SCoV-
2-FS, forward-backward translation method was applied (Table 1). The items were translated into English
by a Portuguese native speaker �uent in English, reviewed and corrected by an English native speaker,
further translated back into Portuguese by another bilingual Portuguese native speaker �uent in English
professional who had not seen the Portuguese version of the SCoV-2-FS (back translation). SARS-CoV-2
Fear Scale (SCoV-2-FS)The fear scale, which was titled SARS-CoV-2 Fear Scale (SCoV-2-FS), comprised
11 closed-ended questions, in Portuguese, focused on the fear of the risk of infection with SARS-CoV-2,
on daily life necessities and activities, such as, going out on the street, going to the market, pharmacy,
hospital, using an elevator, contact with other people, and public transport. Fear about being infected with
SARS-CoV-2, in person or someone close. Fear to die of complications of SARS-CoV-2, in person or
someone close (Table 1).

The participants indicated their level of fear using a �ve-item Likert-type scale, which was used to
measure the level of fear in the study. The degree of fear was re�ected using 1–5 point, with higher
scores indicating greater fear. Details of the scale are as follows: 1, no fear; 2, mild; 3, moderate; 4, a lot;
and 5, severe. A total score was calculated by adding up each item score (range, from 11 to 55).

Demographic data and risk factors
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Participants were stimulated to report birth date, gender, years of education, religion, city, state, country,
and ZIP code. Identi�cation of risk factors for poor prognosis of COVID-19 or SARS-CoV-2 infection
(yes/no): necessity to go to work, health workers, and existence of comorbidities (chronic diseases).

Participants

The target population was the general Brazilian population. Participants were randomly recruited online
in personal, professional networks, and emails. The participant was asked to disclose the electronic
questionnaire among their contacts and social networks (snowball sampling strategy). Inclusion criteria:
participants aged 18 years or above, literate, �uent in Portuguese, and familiar with the use of social
networking. Exclusion criteria: responses from participants under 18; incomplete responses, or
participants from other counties were excluded.

Statistical analyses

Categorical variables were described by frequency of distribution (n, %), while continuous variables were
described by median (IQR). Analysis of the psychometric properties of the SCoV-2-FS was described by
Skewness and Kurtosis to check for asymmetry and kurtosis were in the range from -1 to +1 in the case
of normal univariate data distribution. To check if the normal distribution model �ts the observations, the
Shapiro–Wilk normality test was used.

Reliability (internal consistency)

Reliability (i.e. internal consistency) of the SCoV-2-FS was examined by Composite reliability (cutoff >0.7;
Netemeyer et al., 2003); Cronbach’s α (cutoff >0.9; Barret and Kline, 1981), Guttmann  6 (G6, smc),
McDonald´s ω (0 .70; Graham, 2006).

To con�rm the factor structure (model �t), the SCoV-2-FS was examined with the Con�rmatory factor
analysis (CFA; Kline, 2015). Several indices were used to assess model �t, including standardized root
mean square residual (SRMR, cutoff <0.08), comparative �t index (CFI, cutoff >0.9), goodness-of-�t index
(GFI, cutoff >0.8; Doll et al.,1994); normed of �t index (NFI, cutoff >0.9), and standardized factor loading.
To evaluate how each individual item affects the reliability of the scale, the measurements were
calculated on the overall score and removing each of the items of the scale. The correlation coe�cients
between each item of the SCoV-2-FS were calculated with a standardized variance/covariance matrix
(correlation matrix, using Pearson's correlation coe�cient). Statistical signi�cance was considered as p <
0.05.

The cutoff of SCoV-2-FS was calculated by the con�dence interval using the Z statistic, determined by
con�dence level (Z= 1.96), and sample mean to generate an interval estimate of the population mean.

The analysis was carried out using the statistical package R software (R Core Team, 2019, Vienna,
Austria) version 3.6.1.
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Results
A total of 1368 persons answered the electronic form, and persons under 18 years of age (n=10), and
answers from other countries (n=26) were excluded. The �nal sample comprised 1332 participants, with
a ratio of number of participants to number of the scale items of 121:1 (recommended ratio 5:1; Floyd
and Widaman, 1995).

Age, median (IQR), 36.29 (26.74; 49.95) years, were distributed in a non-normal way, skewness, and
excess kurtosis α4 (0.509 and -0.789, respectively; Suppl. Figure 1A); Shapiro-Wilk test, p<0.05, W= 0.944,
95% critical value accepted range, CVAR [0.998; 1.000]. There was no relation between the total SCoV-2-
FS score and age (rs= 0.017, p=0.539). Years of education, median (IQR), 18.00 (15.00; 20.00) years,
distributed in a non-normal way; skewness and kurtosis α4 (0.817 and 2.378, respectively; Suppl. Figure
1B), Shapiro–Wilk test, p<0.05, W= 0.939. 95% CVAR [0.998; 1.000]; distribution by sex: female, 974
(73.12%); male 353 (26.50%); other 5 (0.36%). The forms were received from all the Brazilian geographic
regions, mainly from South 872(65.47%) (Figure 1).

Psychometric analysis of the SCoV-2-FS

The distribution of the 11 SCoV-2-FS items, no missing data, and most items were distributed
asymmetrically, with the highest frequencies in the highest values (Figure 2). As for asymmetry and
kurtosis, most of the items were distributed in a non-normal way, as the items did not fall within the range
of ± 1 (Table 2). Using the Shapiro-Wilk normality test, all items were distributed in a non-normal way (p <
.0001). Moreover, the SCoV-2-FS appeared to have a unidimensional structure.

The metrics calculated to analyze the reliability (i.e., internal consistency) SCoV-2-FS items proved to be
highly reliable. For the total SCoV-2-FS score, Cronbach’s α was 0.930 and McDonald’s ω was 0.950,
indicating very good internal reliability. Reliability could not be improved by removing any items (Table 3).
The results of the CFA showed that SRMR 0.08; CFI 0.90; GFI 0.786; NFI 0.090, all were within the
acceptable limits for the total score of the SCoV-2-FS, indicating the structure of the SCoV-2-FS �tted well
with the data (Table 3).

There was a positive relationship between all items (Table 4), (min = 0.387, max = 0.876; all items are
statistically signi�cant for p < 0.001, polychoric correlations). These results indicate that FCV-19S
presented a good �t to the data. The cutoff of the SCoV-2-FS was 41.345 (Z= 1.96) (Table 2).

Discussion
The psychometric analysis of the SCoV-2-FS showed a strong internal consistency (demonstrated by
Cronbach’s α and McDonald’s ω results). The main advantage of McDonald’s ω, compared to Cronbach’s
α, is the strength of association between items and constructs as well as item-speci�c measurement
errors. Thus, McDonald’s ω provides more realistic estimates of the true reliability of scale; (b) acceptable
construct validity (demonstrated by CFA); (c) unidimensional structure (demonstrated by the CFA); (d) The
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SCoV-2-FS can be used in the general population irrespective of age, as this study demonstrated that the
fear response was not signi�cantly in�uenced by the participant’s age, suggesting that facing a global
pandemic, people of all age groups feel threatened and answer similarly (Sakib et al., 2020).

Fear is an adaptive animal defense mechanism that is fundamental for survival and involves several
biological processes of preparation for a response to potentially threatening events. Fear in human
triggers reactions (mostly psychological) for preparation to respond to a threatening agent. However,
when it is chronic or disproportionate, it becomes harmful and can be a key component in the
development of various psychiatric disorders (Garcia, 2017). It can cause sleep, appetite or substance use
disorders, depression, anxiety, panic, or even increase of suicide rates in susceptible people (Rajkumar,
2020; McIntyre and Lee, 2020). In a pandemic, fear increases anxiety and stress levels in healthy
individuals and intensi�es the symptoms of those with preexisting psychiatric disorders (Shigemura et
al., 2020). Besides this, fear can result in prejudice against sick people, people recovered from the COVID-
19, or even health professionals. The stigma can lead people to refute early symptoms, contributing to
the disease remaining undetected, facilitating its spread. Another result of the fear can be the denial of
the pandemic. Denial or abnegation (German: Verneinung) is an unconscious defense mechanism that
involves a refusal to accept reality. When the situation is too much to handle, the person may respond by
refusing to perceive it or by denying that it exists. This can be implicit in declarations as COVID-19 being
a simple �u; this does not exist, or it is an elderly disease and does not affect young and athletic people.
Denial can result in lapses in security and social isolation measures, increasing the risk of infection.
Denial is the most detrimental to public health; it is especially catastrophic when policy makers and
government o�cials are in a state of denial (The Lancet, 2020). Additionally, fear itself can be contagious
(Epstein, 2009).   Consequently, reducing fear and discrimination among individuals can be important in
controlling transmission.

The construct validity of the SCov-2-FS was high, as there was agreement between the theoretical
concept and the speci�c measurement of fear during the SARS-CoV-2 pandemic. There was focus on the
theoretical dimensions of the construct; the SCoV-2-FS intents to explore speci�cally the feeling of fear of
daily life activities during the SARS-CoV-2 pandemic; the scale does not explore symptoms of fear, as
these are usually superimposed with those of anxiety or depression (Harper et al., 2020). SCov-2-FS did
not include other aspects, such as depression or anxiety, which could lead to inappropriate diagnosis
(Slocum-Gori and Zumbo, 2011). Symptoms of fear were explored by the Fear of COVID-19 Scale (FCV-
19S; Ahorsu et al., 2020). Many of the items in the FCV-19S scale are pertinent to anxiety, with a strong
relationship between the FCV-19S and Diagnostic and Statistical Manual of Mental Disorders (DSM)-
based measures of anxiety (Ahorsu et al., 2020; Sakib et al., 2020; Harper et al., 2020; Alyami et al., 2020;
Bitan et al., 2020; Satici et al., 2020; Soraci et al., 2020). Due to the cross-sectional nature of these
studies, it was unclear as to whether being depressed heightens the fear concerning COVID-19 or vice-
versa, or both (Ahorsu et al., 2020; Harper et al., 2020). Fear and anxiety are behaviorally and
neuroendocrinologically distinct responses (Garcia, 2017).

https://en.wikipedia.org/wiki/German_language
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The main value of this study was that it was conducted using a large sample of participants with varying
ages from the general Brazilian population encompassing participants from all the regions, therefore with
national representativeness. However, the present study has some limitations. (a) Fear is a real feeling,
although it is subjective and di�cult to quantify. For the SCoV-2-FS, a numeric rating scale was used. The
numeric rating scale has been reported to have good reliability, validity, and sensitivity (Becker et al.,
2020). (b) the nature of the self-report cannot exclude the possibility that respondents provided responses
affected by social desirability factors, memory recall, and other method biases. (c) No formal diagnoses
of mood disorders, such as anxiety or depression, or previous history of phobias were obtained. (d) The
sampling method could have introduced selection bias in terms of socio-demographics. Although the
intention was to conduct a national survey, the participants were stimulated to spread the form to other
geographic regions. There were more answers from the south region of Brazil, where the investigators
were located. (e) The participant pool only comprised a selected sample from the general Brazilian
population, with the majority being females, with a high level of education. This fact could affect the
generability of our �ndings. (f) It cannot be excluded that social desirability factors might have in�uenced
participant responses to the questionnaire. (g) This study did not examine the stability of FCV-19S over
time. Future research should therefore incorporate test-retest reliability measures into the design of their
studies, although this could be interfered by the rapid evolution of the pandemic state. (h) The data were
collected using a non-clinical sample, therefore, results may not be generalizable to a clinical setting.

Despite its limitations, the �ndings of this study can help professionals to deal with the mental health
problems of the general population, generated by the SARS-CoV-2 pandemic. The use of the SCoV-2-FS
can give rise to the assessment of the psychological impacts of the SARS-CoV-2 pandemic on
individuals. Mental health professionals should investigate the relationships between the fear of SARS-
CoV-2 and panic attacks, obsessive-compulsive disorder, and stigma. Therefore, psychological
interventions to alleviate the traumatic effects of SARS-CoV-2 using ScoV-2-FS should be designed
(Shigemura et al., 2020). Future studies should also evaluate if individuals with underlying medical
conditions associated with a higher risk of death from SARS-CoV-2 may experience increased levels of
fear (Prezioso et al., 2020). The traumatic and stressful aspects of involvement in a pandemic also risks
psychological harm to health workforce members, who experience increased burnout, compassion
fatigue, and job dissatisfaction (Choi et al., 2020; Lu et al., 2020). Another distressful aspect, mainly for
health workforce members, is the fast and voluminous quantity of scienti�c information produced by the
SARS- CoV-2 pandemic, which would be di�cult to follow and update for frontline professionals.

Excessive fear alongside social and economic consequences has the capacity to impair individuals’
rational thinking behavior and may lead to mental health suffering and psychosocial challenges (Ahorsu
e al., 2020; Xiang, 2020). Moreover, mental health issues (i.e., depression, stress, panic, distress, etc.) can
in more extreme cases result in suicidal ideation, suicide attempts, and actual suicide occurrence
(McIntyre and Lee

2020). The SARS-CoV-2 pandemic has the potential to create a secondary crisis of psychological distress
and mental health system spillover (Choi et al., 2020). Post-traumatic stress disorder (PTSD) is a
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common consequence of major disasters. Exceptional epidemic situations have also promoted PTSD in
the past. PTSD is a secondary effect of the SARS-CoV-2 pandemic, both for the general population,
patients, and healthcare workers. The identi�cation of fear in the population may assist in the
development and establishment of measures to prevent and control mental health disorders resulting
from fear during and after the pandemic (Dutheil et al., 2020).

Conclusions
 Overall, the results of the present study showed that the SCoV-2-FS has robust psychometric properties
and can be used to assess fear during the SARS-CoV-2 pandemic in the general population. The SCoV-
2FS will add to the investigation of psychological reactions to the pandemic, in association with other
scales such as depression or anxiety scales.

The development of a valid instrument to identify and quantify fear gives the possibility to document this
feeling during a unique period of human history. A speci�c reaction to a severe new situation in which
humanity was not submitted in the contemporary age. This will enable the development of studies, not
only on psychiatry and mental health as well as other interdisciplinary aspects such as history,
conceptual art, sociology, and anthropology.
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Tables
Table 1. English and Portuguese version of the SARS-CoV-2 Fear Scale (SCoV-2-FS)

English version of the SARS-CoV-2 Fear Scale (SCoV-2-FS)

1. Are you afraid to go out on the street?

2. Are you afraid to go to the market?

3. Are you afraid to go to the pharmacy?

4. Are you afraid to go to the hospital?

5. Are you afraid to use the elevator?

6. Are you afraid to be infected with the new coronavirus?

7. Are you afraid that someone close to you would be infected with the new coronavirus?

8. Are you afraid of having contact with other people?

9. Are you afraid to take public transport and be infected with the new coronavirus?

10. Are you afraid of dying from complications caused by the new coronavirus?

11. Are you afraid of losing a loved one due to complications caused by the new coronavirus?

The participants indicated their level of fear using a �ve-item Likert-type scale. Answers included a scale
of 1 (no fear), 2 (mild), 3 (moderate), 4 (a lot), 5 (severe). The minimum possible score for each question

https://www.merriam-webster.com/dictionary/fear
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was 1, and the maximum score was 5. A total score was calculated by adding up each item score
(ranging from 11 to 55). The higher the score, the greater the fear of SARS-CoV-2.

Portuguese version of the SARS-CoV-2 Fear Scale (SCoV-2-FS)

1. Você sente medo de sair à rua?

2. Você sente medo de ir ao mercado?

3. Você sente medo de ir à farmácia?

4. Você sente medo de ir ao hospital?

5. Você sente medo de usar elevador?

�. Você sente medo de contrair o novo coronavírus?

7. Você tem medo de uma pessoa próxima contrair o novo coronavírus?

�. Você tem medo de ter contato com outras pessoas?

9. Você tem medo de andar de transporte público e contrair o novo coronavírus?

10. Você tem medo de morrer por complicações causadas pelo novo coronavírus?

11. Você tem medo de perder uma pessoa querida devido a complicações causadas pelo novo
coronavírus?

Figures
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Figure 1

DDistribution of received forms according to Brazilian geographic regions (Instituto Brasileiro de
Geogra�a e Estatistica - IBGE, https://www.ibge.gov.br): North (green); Northeast (orange); Midwest
(yellow); Southeast (blue); South (pink).
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Figure 2

Histograms of the 11 SCoV-2-FS items, the black line refers to the normal distribution curve
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