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Abstract
The Fear of COVID-19 Scale (FCV-19S) is probably the most influential psychological assessment scale designed during the current outbreak. Its use has made it possible to explore fear responses during the pandemic in several countries and cultures. The objective of this study was to explore the factor structure of the Spanish version of FCV-19S in the Cuban adult population. An online study was conducted. The final sample was made up of 1145 Cuban participants. Confirmatory factor analysis (CFA) and Rasch analysis was performed to assess the factor structure of the Fear of COVID-19 Scale (FCV-19S) Cuban version. The Cronbach a value for the Cuban FCV-19S was 0.827 indicating very good internal reliability. The results of the CFA and Rach analyses showed that the uni-dimensional factor structure of the FCV-19S fitted well with the data. The Cuban version of the Fear of COVID-19 Scale (FCV-19S) is a valid and reliable tool. The use of the Cuban version of the The Fear of COVID-19 Scale (FCV-19S) will allow mental health professionals to explore psychological reactions in different settings and also to design appropriate programs to improve mental health.
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Background
The COVID-19 pandemic has negatively impacted global public health, including mental health (Xiang et al., 2020). The first cases of the disease were reported in China, in Hubei province (Wang et al., 2020). To date (28/11/20) a total of 61.8  million people with COVID-19 have been confirmed worldwide, and more than 1 million people have died from the disease (World Health Organization, 2020). 
The first case of COVID-19 in Cuba was detected on March 11, 2020, the same day the disease was declared a pandemic. The first case reported was that of an Italian tourist, while the first case of a Cuban was reported on March 12, 2020. To date, the country has confirmed 375 721 cases of COVID-19, reporting a mortality of 2 693 people  (Ministry of Public Health, 2021).
The mental health impact of COVID-19 has been characterized by increased levels of stress, anxiety, depression, sleep disturbances, anger, Post Traumatic Stress Symptoms (PTSS) (avoidance, re-experiencing, hyperarousal and insomnia), and fear (Brooks et al., 2020; Cellini et al., 2020; Galea et al., 2020; Qiu et al., 2020; Rossi et al., 2020; Torales et al., 2020; Xiang et al., 2020). 
In the case of fear, there are studies that suggest that this emotion is among the most frequent reactions in the population in response to COVID-19 (Wang et al., 2020). Among the causes that amplify fear responses in the population are the absence of a cure against the Sar-Cov-2 virus, the high transmissibility of the virus and the high mortality caused by the disease around the world. 
However, fear reactions must be contextualized. For example, during the outbreak, fear reactions have increased the perception of risk in the population, stimulating self-care behaviors such as the use of means of protection (Harper et al., 2020; Pakpour & Griffiths, 2020). On the other hand, high levels of fear increase the risk of developing mental disorders (Schimmenti et al., 2020). 
Exploring fear reactions in the population related to COVID-19, detecting the most vulnerable groups to this reaction, determining the relationship of fear of COVID-19 with other personal and social variables, as well as designing interventions to reduce its impact on mental health, justify the development of psychometric instruments to assess fear of COVID-19. In this sense, recently Ahorsu et al. (2020) developed the The Fear of COVID-19 Scale (FCV-19S). 
The original version of the scale is made up of 7 items, grouped into a single factor structure. In a few months, the scale has been validated in at least 16 countries (Iran, Russia, Israel, Saudi Arabia, Bangladesh, Italy, Turkey, Portugal, New Zeland, Pakistan, United Kindom, Taiwan, Japan, Peru, Argentina, Spain, and Brazil) and translated into at least 9 languages. Recently the The Fear of COVID-19 Scale was translated into Italian (Soraci et al., 2020), Greek (Tsipropoulou et al., 2020), Arabic (Alyami et al., 2020), Bangla (Sakib et al., 2020), Russian (Reznik et al., 2020), Turkish (Satici et al., 2020), Portuguese (Vindegaard & Benros, 2020), Hebrew (Bitan et al., 2020) and Spanish (Broche-Pérez et al., 2020). This wide acceptance makes the FCV-19S probably the most influential psychological assessment scale designed during the current outbreak. 
Most of the validation studies carried out have confirmed the unifactorial structure proposed by the authors of the original scale (Ahorsu et al., 2020), with the exception of some studies that have reported two factors (for example the versions of Israel (Bitan et al., 2020) and Russia (Reznik et al., 2020)). The FCV-19S has also been associated with sociodemographic and mental health variables. For example, gender was positively associated with FCV-19S, with female participants reporting higher rates of fear (Bitan et al., 2020; Broche-Pérez et al., 2020). The total score of the FCV-19S also significantly correlated with, perceived infectability, intolerance of uncertainty, germ aversion, depression, anxiety, stress, positivity, and socioeconomic status (SES) (Ahorsu et al., 2020; Alyami et al., 2020; Bakioğlu et al., 2020; Bitan et al., 2020; Sakib et al., 2020; Satici et al., 2020; Soraci et al., 2020). 
Furthermore, it is necessary to explore the psychometric properties of the FCV-19S in other populations. In this way, healthcare providers can further design appropriate programs to improve mental health. The objective of this study is to explore the factor structure of the Spanish version of FCV-19S in the Cuban adult population. 
Methods
Study Design and Participants
The study design was approved by the ethics committee of the Department of Psychology of the Universidad Central «Marta Abreu» de Las Villas, Cuba. An online study was conducted using Google Forms®. All participants gave their inform consent online. The study was developed between April 4th and October 18th 2020. The target population was Cuban adults over 18 years of age. The final sample was made up of 1145 participants. 
Measures
Demographic Information 
The age and gender of the participants were recorded. In addition, it was explored if the participant lived in a place with confirmed cases of COVID-19 (“yes” or “no”), if he directly knew someone who was ill (“yes” or “no”), and if a family member (or close friend) had become ill (“yes” or “no”).  
The Fear of COVID-19 Scale (FCV-19S)
The FCV-19S was developed by Ahorsu et al. (2020) for use during the COVID-19 pandemic. The scale is made up of 7 items, with a Likert scale of 5 options (from “strongly disagree” to “strongly agree”).  The internal consistency reported in the original study was .82 (Ahorsu et al., 2020). In the Cuban population, a Cronbach alpha coefficient of .80 was reported (Broche-Pérez et al., 2020). The minimum score possible for each question is 1, and the maximum is 5. The higher the score, the greater the fear of cororonavirus-19.  
Data Analysis
The data were processed using SPSS/Windows, version 21, the R software and Rasch models using WINSTEPS.  Descriptive statistics were used to explore participants’ characteristics. Factor structure of the Cuban version of the FCV-19S was examined using Confirmatory factor analysis (CFA) and Rasch analysis . 
Due to ordinal nature of the dataset, a diagonally weighted least squares (DWLS) estimator was used for the CFA. Model fit examined using comparative fit index (CFI), Tucker–Lewis index, root mean square of error approximation (RMSEA) and standardized root mean square residual (SRMR). Recommended cutoff values for the CFI, TLI, RMSEA and SRMR were >0.95, >0.95, <0.08 and <0.08 respectively (Chang et al., 2020; Lin et al., 2020; Pakpour et al., 2020).  
The reliability of the FCV-19S was assessed by using internal consistency (as measured by Cronbach’s alpha coefficient with values above 0.7 indicating satisfactory) and corrected item-total correlation values above 0.3 indicating satisfactory). 
Rasch analysis was performed using partial credit model. The information-weighted fit statistic (infit) mean square (MnSq) and outlier-sensitive fit statistic (outfit) MnSq were used to assess item validity. Values between the range of 0.5-1.5 were considered as acceptable item fit. differential item functioning (DIF) was used to examine measurement invariance of the FCV-19S items across, age, gender and COVID-19 status groups. Substantial DIF was present if a DIF value was 0.5 or higher.



Results
Characteristics of the sample
The mean age of participants (n = 1145) was 30 years (SD ± 10.21), with a range between 18 years to 81 years old. Most of the study participants were women (63.8%). Most of the participants (66.2%) reside in places with positive cases for the disease. Only 9.5% of the sample had (or have) close relatives or friends who are sick with COVID-19. A total of 818 participants (71.4%) knew a person positive for the disease directly. The description of demographics in the sample isshown in Table 1.
Table 1. Socio-demographic characteristics of the participants (N=1145)
	Characteristics
	Fr.(%)

	Age
	30(10.21)*

	Gender
	

	Male
	135(36.2)

	Female
	238(63.8)

	Live in areas where there are confirmed cases of COVID-19?
	

	Yes
	758(66.2)

	No
	353(30.8

	I don´t know
	34(3.0)

	Have a close relative or friend positive to COVID-19?
	

	Yes
	109(9.5)

	No
	1036(90.5)

	Do yoy directly knew someone who was ill with to COVID-19?
	

	Yes
	327(28.6)

	No
	818(71.4)


Notes. fr(frequency); *Mean(SD)
Reliability 
The internal consistency of the FCV-19S was acceptable as α=0.82. All inter-item correlations were found to be significant and ranged between 0.166 and 0.553. Item-total correlation method (corrected item-total correlation) showed that all items performed well and ranged from 0.46 to 0.67. No skewness and kurtosis (threshold value of ± 2) were found for all items indicating that all items had normal distribution (table 2).
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Table 2 Item difficulty and fit statistics for FCV-19S 
	Scale and item
	Mean (SD)
	Skewness
	Kurtosis
	Item-total correlation
	Factor loading 
	Discrimination 
	Difficulty
	Infit MnSq
	Outfit
MnSq

	FCV-19S
	
	
	
	
	
	
	
	
	

	I am most afraid of coronavirus-19
	3.42 (1.46)
	-0.42
	-1.25
	0.62
	0.69
	1.02
	-0.69
	0.88
	0.82

	It makes me uncomfortable to think about coronavirus-19
	3.73 (1.37)
	-0.77
	-0.75
	0.46
	0.43
	0.66
	-1.02
	1.19
	1.46

	My hands become clammy when I think about coronavirus-19
	1.66 (1.11)
	1.88
	2.68
	0.48
	0.46
	0.96
	1.32
	1.21
	0.95

	I am afraid of losing my life because of coronavirus-19
	2.91 (1.57)
	0.10
	-1.57
	0.59
	0.67
	1.02
	-0.20
	1.08
	1.05

	When watching news and stories about coronavirus-19 on social media, I become nervous or anxious.
	3.19 (1.49)
	-0.12
	-1.48
	0.58
	0.60
	0.93
	-0.46
	0.99
	0.99

	I cannot sleep because I’m worrying about getting coronavirus-19
	1.91 (1.27)
	1.42
	0.88
	0.61
	0.65
	1.15
	0.91
	0.92
	0.74

	My heart races or palpitates when I think about getting coronavirus-19
	2.56 (1.55)
	0.50
	-1.31
	0.67
	0.75
	1.24
	0.14
	0.91
	0.84


FCV-19S=Fear of COVID-19 Scale. 
MnSq=mean square.

Confirmatory Factor Analysis 
Factor loading are represented in Table 3. The single-factor model in the CFA yielded a good model fit (χ2(df) =98.136 (14), CFI=0.979, TLI= 0.968, RMSEA=0.072, and SRMR=0.60, The calculated AVE and CR for the Cuban version of the FCV-19S were  0.38 and 0.81, respectively. 
Table 3. Confirmatory factor analysis
	Psychometric testing
	Value

	χ2 (df, p)
	98.136(14,<0.001)

	Comparative fit index (CFI)                                           
	.979

	Tucker–Lewis index (TLI)
	.968

	Root mean square error of approximation (RMSEA)
	.072 (0.059-0.086)

	standardized root mean square residual (SRMR)
	0.060

	Average variance extracted (AVE)
	  .38    

	Composite reliability (CR)                                                                                                                                                                                                  
	.81

	Item separation reliability from Rasch
	1.00

	Item separation index from Rasch
	23.49

	Person separation reliability from Rasch
	0.77

	Person separation index from Rasch
	2.01



Rasch analysis
Fit statistics for the FCV-19S items are presented in Table 3. All infit and outfit MnSq were within the recommended range (i.e. 0.5 to 1.5).  No item threshold disordering was observed (table 4). There were no DIF items across age, gender and COVID-19 status among relatives (table 5). 

Table 4 Threshold disordering tests for FCV-19S 
	
	Average measure
	Step measure
	Infit MnSq
	Outfit MnSq

	FCV-19S
	
	
	
	

	1
	-1.40
	-
	1.04
	1.18

	2
	-0.63
	-0.69
	0.85
	0.78

	3
	-0.01
	0.57
	0.92
	0.74

	4
	0.71
	-0.33
	0.68
	0.82

	5
	0.98
	0.45
	1.30
	1.23


FCV-19S=Fear of COVID-19 Scale. 
MnSq=mean square.
Table 5 Test for differential item functioning (DIF) for FCV-19S 
	Item # and description
	DIF contrast across gender a,b
	DIF contrast across age a,c 
	DIF contrast across COVI-19 status among relatives a,d 

	FCV-19S
	
	
	

	I am most afraid of coronavirus-19
	0.00
	-0.10
	0.11

	It makes me uncomfortable to think about coronavirus-19
	-0.14
	-0.03
	-0.11

	My hands become clammy when I think about coronavirus-19
	-0.36
	0.03
	0.26

	I am afraid of losing my life because of coronavirus-19
	-0.21
	0.00
	-0.04

	When watching news and stories about coronavirus-19 on social media, I become nervous or anxious.
	0.28
	0.03
	-0.13

	I cannot sleep because I’m worrying about getting coronavirus-19
	0.04
	0.016
	0.04

	My heart races or palpitates when I think about getting coronavirus-19
	0.22
	-0.05
	0.00


a DIF contrast > 0.5 indicates substantial DIF; b DIF contrast across gender=Difficulty for males-Difficulty for females; c DIF contrast across age groups=Difficulty for younger (i.e. ≤30.00 years)-Difficulty for older (i.e. >30.00 years) people; d DIF contrast across COVI-19 status among relatives =Difficulty for those having COVI-19 patient as relative -Difficulty for not having COVI-19 patient as relative; FCV-19S=Fear of COVID-19 Scale; MnSq=mean square error; DIF=differential item functioning.

Discusion
The aim of this study was to explore the factor structure of the Fear of COVID-19 Scale in Cuban adults. The results of the CFA showed that the uni-dimensional factor structure of the FCV-19S fitted well with the data. This result is consistent with those reported in the original study (Ahorsu et al., 2020). 
Additionally, several studies carried out in different countries and cultures have confirmed this one-factor structure. For example, the validations of the scale carried out in Iran (Ahorsu et al., 2020), Bangladesh (Sakib et al., 2020), Italy (Soraci et al., 2020), Francia (Cacciapaglia et al., 2020), New Zeland (Looi, 2020), Pakistan (Marques et al., 2020), United Kingdom (Harper et al., 2020), Japan (Wakashima et al., 2020), Greece (Tsipropoulou et al., 2020) and Brazil (Vindegaard & Benros, 2020), have confirmed the unidimensional structure of the FCV-19S. 
The Cuban version of the Fear of COVID-19 Scale also demonstrated satisfactory psychometric properties with good internal consistency (α=.82). This value is higher than that reported by Broche-Pérez et al. (2020) (α=.80) in a Cuban sample and similar to that reported in the study of the original version of the scale (Ahorsu et al., 2020). In the Latin American region the internal consistency values reported in the validation studies of the scale have also been satisfactory. For example, a study conducted in Ecuador surveyed a total of 640 undergraduates, reporting a Cronbach alpha of 0.94 (Peretti-Watel et al., 2020). The scale validations carried out in Brazil (α=.88) (Vindegaard & Benros, 2020), Paraguay (α=..86) (Grasselli et al., 2020) and Peru (α=..83) (Li et al., 2020) also showed good internal consistency. 
Limitations and future directions
Our study is not without its limitations. For example, in our investigation the concurrent and divergent validity of the instrument was not analyzed. In future studies this type of analysis should be included. Despite these limitations, our results confirm that Fear of COVID-19 Scale (FCV-19S) is a valid and reliable instrument to explore fear reactions in the Cuban population during COVID-19 outbreak. The use of the Cuban version of the The Fear of COVID-19 Scale (FCV-19S) will allow mental health professionals to explore psychological reactions in different settings and also to design appropriate programs to improve mental health.


Compliance with Ethical Standards
All procedures followed were in accordance with the ethical standards of the responsible committee on human experimentation (institutional and national) and with Helsinki Declaration of 1975, as revised in 2000. Informed consent was obtained for all patients for being included in the study.
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