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Abstract
As COVID-19 delivered a devastating blow around Europe, unprecedented mental health
issues have arisen. This study outlines the Greek translation and validation of the Fear of
COVID-19 Scale (FCV-19S) in the general population. A sample of 3029 Greek-
speaking individuals completed the FCV-19S, as part of a large online survey reporting
on the aftermath of the coronavirus on the psychological health of Greeks. A total of 2970
participants completed all items without missing values, and their responses were includ-
ed in the statistical analysis. The confirmatory factor analysis suggested an acceptable
model fit. The internal consistency measured by Cronbach’s alpha = .87 for the whole
scale. All hypothesized correlations were as expected, confirming the construct validity of
the scale. The results of the analyses suggest that the psychometric properties of the Greek
FCV-19S are sufficient.
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The novel coronavirus (COVID-19) pandemic has dramatically changed the daily functioning
of most people. Routine overturn creates insecurity and uncertainty while social distancing at
the same time weakens the individuals’ social network and triggers anxiety reactions (Kim
et al. 2019).

Feelings of fear are expected when one is confronted with a potentially deadly virus. It may
be useful to help develop strategies that will ensure safety. Excessive and prolonged fear
though could lead to functionality reduction and impaired mental health. The fear of
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contracting the illness could lead to overreactions, like overprotection or rivalry toward non-
compliers with measures or stigmatizing patients (Mowbray 2020; Shigemura et al. 2020).

Scientific discussions and research studies are focusing on identifying the potential impli-
cations of COVID-19 not only on physical health but on mental health as well. They also
highlight that it is possible to predict more or less the expected consequences on mental and
physical health of the most vulnerable segments of the population (Ahorsu et al. 2020; Kang
et al. 2020; Pakpour and Griffiths 2020). One of the main goals of this effort is to identify
individuals at risk and provide care for them. The need of valid self-completed instruments for
screening purposes is more topical than ever since access to health care facilities may be
limited or postponed due to the imposed measures. In mid-March, the Greek government
specifically imposed an almost total lockdown on health care facilities allowing care for
emergency cases only. Although this strategy was accredited internationally for having slowed
the spread of the disease and having kept the number of deaths low (as of May 12, 2020, there
have been 2744 confirmed COVID-19 cases and 152 deaths in Greece (Greek Minister of
Health 2020)), psychology and psychiatry researchers lacked the opportunity to interview
people at outpatients’ clinics so as to screen for anxiety or fear disorders related to the new
virus.

The Fear of COVID-19 scale (FCV-19S) was designed in 2020 by Ahorsu et al. (2020) to
assess the level of fear related to SARS-CoV-2. The scale has been found to be a useful tool for
exploring COVID-19-related fear in Iran (Ahorsu et al. 2020), Italy (Soraci et al. 2020),
Bangladesh (Sakib et al. 2020), Turkey (Satici et al. 2020), and Russia and Belarus (Reznik
et al. 2020).

To investigate the broad aspects of fear in the Greek population, the translation and
validation of the instrument is valuable, as it will allow researchers to draw useful conclusions.
Therefore, the aims of the study were to translate and validate the Greek version of FCV-19S
and to further explore its psychometric properties.

Methods

Translation and Cultural Adaptation

The adaptation process was developed in relation to the principal guidelines (Sousa and
Rojjanasrirat 2011; Tsang et al. 2017; World Health Organization 2009). The forward
translation was performed by two health care professionals fluent in English and the Greek
version of the questionnaire was independently back-translated by one bilingual health care
professional and one fluent in English: both blinded to the original English version. An expert
panel consisting of two psychiatrists and two psychologists with experience in instru-
ment development and translation compared all versions with the original scale in
order to evaluate similarity in meaning and general linguistic clarity regarding the
instructions, items, and response format, and to assure conceptual, semantic, and
content equivalence of the items. A preliminary testing was conducted to further
assess content adequacy and clarity of expression. Ten health care professionals
working at Papageorgiou General Hospital (PGH) and twenty individuals (members
of their families) were asked to reflect upon their understanding of each item and to
rate the pre-final version of the translated scale using a dichotomous response choice
(clear–not clear). The inter-rater agreement was 100% and no modifications were
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proposed. The final Greek version of the scale was administered on a larger sample of
respondents to test its psychometric soundness.

Participants and Survey Procedure

A sample of 2970 individuals aged 18 years and over completed the final version of the Greek
FCV-19S as part of a larger online survey, hosted by Qualtrics, addressing the psychological
impact of the coronavirus pandemic on the general population in Greece. Participants with
minor missing information on the sociodemographic characteristics were included in the
subsequent analyses as they provided complete values on the self-report measures. The
recommended sample size for the psychometric validation was exceeded, i.e., respondent-to-
item ratio of at least 10:1 sample size or a minimum requirement of 450 respondents (Boateng
et al. 2018).

Measures

Demographic Information

Background information questions were included to obtain data about the participants
consisting of gender, age, educational level, professional status, and residential area.

Fear of COVID-19 Scale

FCV-19S consists of seven items (e.g., item 1, “I am most afraid of coronavirus-19”; item 4, “I
am afraid of losing my life because of coronavirus-19”) assessing fear toward COVID-19. It is
a self-report measure rated on a 5-point Likert-type scale (1 = strongly disagree to 5 = strongly
agree). Total scores range from 7 to 35 with higher scores representing greater fear against the
novel coronavirus disease. The original scale showed very good internal consistency (α = .82)
(Ahorsu et al. 2020). Equally sufficient internal consistency was provided from the Italian
version (α = .87), the Bangla version (α = .87), the Turkish version (α = .84), and the Russian
version (α = .80) as well.

Generalized Anxiety Disorder Assessment

Generalized Anxiety Disorder Assessment (GAD-7) was developed by Spitzer et al. (2006)
and consists of seven items (e.g., item 2, “Not being able to stop or control worrying”; item 7,
“Feeling afraid as if something awful might happen”) assessing the severity of the generalized
anxiety disorder corresponding to worry and anxiety symptoms. It is a self-report measure
rated on a 4-point Likert-type scale (0 = not at all to 3 = nearly every day). The total score
ranges from 0 to 20, with higher scores representing greater severity. A score above 10 is
considered to be clinically significant (Spitzer et al. 2006). In this study, the reliability
coefficient of the scale was found to be α = .79.

Brief Patient Health Questionnaire Depression Scale

Patient Health Questionnaire (PHQ-9) is a depression scale developed by Spitzer et al. (1999).
The scale consists of nine items (e.g., item 2, “Feeling down, depressed, or hopeless”; item 4,
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“Feeling tired or having little energy”) and is proved to be a useful tool to recognize major
depression and subclinical levels of depressive symptoms in the general population (Martin
et al. 2006). It is a self-report measure rated on a 4-point Likert-type scale (0 = not at all to 3 =
nearly every day). A score ranging from 0 to 4 indicates no or minimal depression; 5 to 9, mild
depression; 10 to 14, moderate depression; 15 to 19, moderate severe depression; and 20 to 27,
severe depression (Kroenke et al. 2001). In this study, the reliability coefficient of the scale
was found to be α = .84.

Data Analysis

The demographic variables of the sample were summarized using descriptive statistics.
Concurrent validity was assessed using Pearson’s product-moment correlation coeffi-
cient with respect to previously established measures. Reliability of the scale was
explored by computing Cronbach’s alpha. Confirmatory factor analysis (CFA) was
performed to assess the goodness of fit of the unidimensional factor structure of the
scale proposed by the developers. Several indices were used to explore model fit,
including root mean square error of approximation (RMSEA), comparative fit index
(CFI), Tucker–Lewis Index (TLI), and standardized root mean square residual
(SRMR). Data were analyzed using IBM SPSS Statistics for Windows, version 26.0
(IBM Corp., Armonk, N.Y., USA), and CAF was performed using AMOS 23.0
statistic package (Arbuckle 2014).

Results

Demographics

A total of 2970 participants took part in the study: 2153 females (72.5%) and 727 males
(24.5%). The majority of the participants (52%) belonged to the age group of 18–30, almost
half of the participants (45.4%) had a university degree, and the majority lived in a residential
area (76.5%). A total of 23.1% continued to work during the quarantine with 8.2% of them
health care professionals (Table 1).

Females reported a higher level of fear (MFCV-19 = 17.43, SD = 5.06) than males (MFCV-19 =
14.69, SD = 4.98) with statistical significance (t = − 12.63, df = 2878, p < .001). The elderly
(MFCV-19 = 19.70, SD = 6.03) had the highest scores among the age categories (F4,2956 = 21.96,
p < .001). Those with lower education (MFCV-19 = 20.50, SD = 5.61) reported a greater amount
of fear (F5,2951 = 4.84, p < .001). No statistically significant differences were found between the
means of FCV-19S among people living in different residential areas (p > .001) or between
subjects who have a professional status that requires them to continue working despite the
quarantine vs those who stayed at home (p > .001).

Reliability Analysis

A Cronbach’s alpha coefficient was calculated for the FCV-19S, consisting of FCV1, FCV2,
FCV3, FCV4, FCV5, FCV6, and FCV7. The items for FCV-19S had a Cronbach’s alpha
coefficient based on standardized items of .87. Item–total correlations and intra-correlations
are presented in Table 2.
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Confirmatory Factor Analysis

A CFA model was conducted to determine whether the latent variable, FCV-19S, adequately
describes the data. Maximum likelihood estimation was performed to determine the standard
errors for the parameter estimates. To identify influential points in the data, Mahalanobis
distances were calculated and compared with a χ2 distribution. There were 2 observations
detected as outliers. There were no variables that had an R2 > 0.90. The value of the determi-
nant for the correlation matrix was 0.25, indicating that there was no multicollinearity in the
data.

First, the reliability of the analysis was tested based on the sample size used to construct the
model. Next, the results were evaluated using the Chi-square goodness of fit test and fit indices.
Lastly, the squared multiple correlations (R2) for each endogenous variable were determined. The
results of the CFA model are presented in Table 3. The node diagram is shown in Fig. 1.

The RMSEA index was slightly greater than 0.10, RMSEA= 0.11, 90% CI = [0.10, 0.11],
the CFI was 0.89, the TLI was 0.83 and the SRMR was between 0.05 and 0.08, and SRMR=
0.06, which implies that the model fits the data adequately.

Table 1 Sample demographics, FCV-19S mean, and SD

Frequency % M SD

Gender Male 727 24.5 14.69 4.98
Female 2153 72.5 17.43 5.06
Total 2880 97.0
Missing 90 3.0
Total 2970 100.0

Age 18–30 1551 52.2 16.01 5.07
31–45 758 25.5 11.13 5.20
46–60 543 18.3 18.05 5.30
61–75 95 3.2 18.73 5.22
> 75 10 0.3 19.70 6.03
Total 2957 99.6
Missing 13 0.4
Total 2970 100.0

Education Elementary school 12 0.4 20.50 5.61
Middle school 32 1.1 19.50 6.80
High school 886 29.8 16.32 5.48
University 1347 45.4 16.99 5.05
MSc 610 20.5 16.76 4.99
PhD 70 2.4 17.04 5.68
Total 2957 99.6 16.78 5.23
Missing 13 0.4 17.04 5.68
Total 2970 100.0 16.78 5.23

Residential area Urban 2271 76.5 16.83 5.25
Small city 320 10.8 16.41 5.14
Rural 349 11.8 16.76 5.20
Total 2940 99.0 16.78 5.23
Missing 30 1.0
Total 2970 100.0

Professional status HP 264 8.9 16.97 5.48
WP 422 14.2 16.61 5.56
Other 2265 76.2 16.80 5.18
Missing 19 0.6
Total 2970 100.0
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The following observed variables had R2 values ≤ 0.20: FCV2 and FCV5. The R2 values,
along with the error variances for each observed variable, are presented in Table 3. The
resultant outcome indicated that the proposed model was a good fit.

Concurrent Validity

Concurrent validity was explored by correlating the FCV-19S score with the GAD-7 self-reported
anxiety score, and the PHQ-9 depression scale. High statistically significant correlation was found
between FCV-19S and GAD-7 (r= 0.71, p < .001) and moderate correlation was found between
FCV-19S and PHQ-9 (r= 0.47, p< .001) demonstrating a good concurrent validity (Table 4).

Discussion

This study aimed to examine the psychometric properties of the Greek FCV-19S among a large
sample of individuals. The Greek FCV-19S demonstrated satisfactory psychometric properties with
good internal consistency (α= .87). The factor pattern in the Greek translation is comparable with
the original version (Ahorsu et al. 2020) and previous validation findings in Italy, Bangladesh, and
Turkey (Sakib et al. 2020; Satici et al. 2020; Soraci et al. 2020), yet with rather modest factor
loadings. The fit to the model however supported the unidimensionality of the scale, which implies
that the sum of the item scores represents the severity of the perceived fear: i.e., a higher score
indicates a more severe state of fear. It is worth noting that in the Russian version, exploratory factor
analysis yields two factors representing physiological and emotional responses, respectively.

Table 2 Item–total correlations and intra-correlations

1 2 3 4 5 6 7 8

FCV-19S Pearson correlation 1
Sig. (2-tailed)
N 2970

FCV1 Pearson correlation 0.773** 1
Sig. (2-tailed) 0.000
N 2970 2970

FCV2 Pearson correlation 0.768** 0.689** 1
Sig. (2-tailed) 0.000 0.000
N 2970 2970 2970

FCV3 Pearson correlation 0.679** 0.419** 0.399** 1
Sig. (2-tailed) 0.000 0.000 0.000
N 2970 2970 2970 2970

FCV4 Pearson correlation 0.776** 0.567** 0.517** 0.468** 1
Sig. (2-tailed) 0.000 0.000 0.000 0.000
N 2970 2970 2970 2970 2970

FCV5 Pearson correlation 0.724** 0.452** 0.505** 0.365** 0.420** 1
Sig. (2-tailed) 0.000 0.000 0.000 0.000 0.000
N 2970 2970 2970 2970 2970 2970

FCV6 Pearson correlation 0.756** 0.454** 0.425** 0.562** 0.538** 0.441** 1
Sig. (2-tailed) 0.000 0.000 0.000 0.000 0.000 0.000
N 2970 2970 2970 2970 2970 2970 2970

FCV7 Pearson correlation 0.802** 0.487** 0.473** 0.522** 0.568** 0.513** 0.688** 1
Sig. (2-tailed) 0.000 0.000 0.000 0.000 0.000 0.000 0.000
N 2970 2970 2970 2970 2970 2970 2970 2970

**Correlation is significant at the 0.01 level (2-tailed)
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There was a significant positive correlation between the Greek FCV-19S and general
anxiety (as assessed by GAD-7) and depression (as assessed by PHQ-9), as expected and
previously reported (Ahorsu et al. 2020; Sakib et al. 2020; Satici et al. 2020; Soraci et al.
2020). This further demonstrates a potential pattern of comorbidity when screening against
COVID-19 fear, portraying levels of cumulative negative affect. However, risk perceptions
(e.g., probability of death, exposure to the virus), resulting in maladaptive psychological
responses, are strongly related to the evaluations of threats, which vary among individuals
from different countries, ages, gender, etc. (Gerhold 2020).

Meanwhile, a recent research proposed that the perceived fear against COVID-19, assessed by
the FCV-19S, functions mainly as a protective factor that leads to better adjustment against the
pandemic and predicts compliance with the preventive measures (Harper et al. 2020). Hence, it is
known that the main function of fear and anxiety is to trigger appropriate adaptive responses in
order tomaintain survival; as such, the impact of the perceived fear can be seenmore accurately in

Table 3 CFA Model (N = 2970)

Parameter Estimate Unstandardized Standardized p Standard Error R2

FCV1 1.33(0.04) 0.67 < .001 1.33 0.33
FCV2 1.20(0.03) 0.82 < .001 1.20 0.19
FCV3 1.58(0.04) 0.79 < .001 1.58 0.21
FCV4 0.52(0.02) 0.45 < .001 0.52 0.55
FCV5 1.96(0.05) 0.92 < .001 1.96 0.18
FCV6 0.31(0.01) 0.47 < .001 0.31 0.53
FCV7 1.34(0.04) 0.74 < .001 1.34 0.26

Note. χ2(14) = 474.79, p < .001

0.98

FCV19S

0.67

0.52

FCV4

1.33

FCV1

1.20

FCV2

1.58

FCV3

1.96

FCV5

1.34

FCV7

0.31

FCV6

0.490.80

0.63

1.00

0.72

0.85

Fig. 1 Node diagram for the CFA model
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the long term (Ornell et al. 2020). The use of the FCV-19S could offer a better insight regarding
the fear of COVID-19 to address individuals at risk and advise them accordingly.

Further observations in this study demonstrated that women, the elderly (over the age of
75), and participants with lower education displayed elevated fear of COVID-19 in accordance
with other relevant studies (Gerhold 2020; Ma-Kellams and Wu 2020; Wang et al. 2020). A
review of the gender differences in fear and anxiety suggests that there is substantial evidence
indicating that women report greater fear (McLean and Anderson 2009), probably due to a
broad range of biological influences, environmental factors, and socialization processes. Older
people report higher levels of fear, as their physical vulnerability along with social isolation
creates a very stressful combination (Girdhar et al. 2020; Meng et al. 2020). Lastly, less
educated people may be more afraid because they cannot understand the medical terminology
used extensively in connection with the virus, and therefore feel more uncertain.

Limitations

This study was not without limitations. First, although anonymous surveys appear to encourage
disclosure and self-reporting data is considered a valuable resource of information for constructs
otherwise difficult to obtain, the potential impact of self-reporting bias (Althubaiti 2016) should be
acknowledged. Second, in online surveys, there is always a possibility for self-selection bias
(Bethlehem 2010), which may indicate an overrepresentation of specific subgroups within the
general population. Additionally, the sample in the current study did not include teenagers and
children, and some characteristics were found predominant as for example the female gender.
Future work may further seek to examine additional psychometric properties, including different
types of reliability, validity, and measurement equivalence targeting as well as clinical settings.

Conclusion

This study outlines the Greek translation and validation of the newly developed Iranian FCV-19S
in a large sample of adults. Psychometric properties of the Greek version of the FCV-19S are
good, in line with the original scale and the adaptations in other languages. The findings support
the reliability and construct-related validity of the Greek FCV-19S for assessing fear of the novel
coronavirus among Greek-speaking individuals.

Table 4 FCV-19S Correlations with GAD-7 and PHQ-9

1 2 3
FCV-19S Pearson Correlation 1
Sig. (2-tailed)
N 2970
GAD-7 Pearson Correlation ,715** 1
Sig. (2-tailed) ,000
N 2969 2969
PHQ-9 Pearson Correlation ,473** ,760** 1
Sig. (2-tailed) ,000 ,000
N 2922 2922 2922

**Correlation is significant at the 0.01 level (2-tailed)
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