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Abstract
Background Risk perception about COVID-19 constitutes an important variable contribut-
ing to promotion of personal protection practices. The aims of this study were to exploring 
the factorial structure of the risk perception COVID-19 scale (RP-COVID19-S) in a sam-
ple of Cuban adults and to identify its relationship with variables such as gender and age.
Methods A cross-sectional web-based survey design was conducted. The sample com-
prised 394 Cuban participants. Categorical Principal Component Analysis (CATPCA) was 
used to explore internal factorial structure of the scale. Logistic regression was modeling to 
identify variables independently associated with RP about COVID-19.
Results CATPCA allowed identifying a three-dimensional factorial structure into the scale: 
knowledge and beliefs, emotional reactions and behavioral dissonance, and motivations for 
change. The odds of a woman with middle RP compared to low RP was 2.17 times more 
than for a man. Also, the odds of a woman with high knowledge and beliefs compared to 
low knowledge and beliefs were 1.96 times more than for a man. The odds of a person in 
older group, with middle risk perception compared with low level, was 5.0 (global risk 
perception), 3.33 (knowledge and beliefs), and 3.13 (emotional reactions and behavioral 
dissonance) times more than for a person in younger group, respectively.
Conclusion The Risk Perception to COVD-19 Scale (RP-COVID-19-S) showed satisfac-
tory psychometric properties to evaluated risk perception related to COVID-19 in Cuban 
population sample. Middle level of global risk perception was found in the sample. High 
level of risk perception about COVID-19 was found on participants older than 42 years old 
and in woman.
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Background

The COVID-19 is a growing threat around the world. The pandemic has become a chal-
lenge not only to health systems but also to society at large. Since its first appearance in 
China on March this year and to date (12–7-2020), more than 12 million people has been 
confirmed with COVID-19 worldwide. In Cuba, 2426 patients have been confirmed with 
the disease, of which 87 have died and 2258 have recovered (Ministry of Public Health, 
2020). Although the Cuban scenario is favorable, there is an impact on mental health that 
must be considered.

People’s risk perception of pandemic is one of the factors contributing to an increase in 
public participation in promotion of personal protection practices (Khosravi, 2020). Risk 
perception (RP) refers to how people evaluated the probability and consequences of an 
adverse outcome (Sjöberg, 2000). From this point of view, RP is related to self-regulation 
mechanisms that avoid or reduce risky behaviors and promote healthy behavior (Cori et al., 
2020; Dryhurst et al., 2020).

Some studies has included a list of items to evaluated risk perception related to the 
COVID-19 (Bruine de Bruin, 2021; Duan et  al., 2020). In other cases, a risk percep-
tion scales has been developed. For example, Murat and Abdurrahim (2020) adapted the 
COVID-19 Perceived Risk Scale (CPRS) reporting a two factor structure, including cogni-
tive and emotional dimensions and founded adequate psychometric proprieties. In a study 
conducted by Dryhurst et  al. (2020), with a sample of 10 different countries around the 
world, RP was measured as an index, covering affective, cognitive, and temporal-spatial 
dimensions to provide a holistic measure of RP. During the COVID-19 outbreak, the rela-
tion between RP with knowledge, attitudes, and practices to precautionary behavior has 
been described (Honarvar et al., 2020; Iorfa et al., 2020). Other research found PR relation 
with higher level of anxiety, especially in those who live with people in risk, or live in 
areas with elevate number of positive cases of COVID-19 (Liu et al., 2020). Also, RP and 
variables such as conscientiousness, neuroticism and personal hygiene practices predicted 
social distancing (Abdelrahman, 2020).

Studies on this topic highlight the mediating role that sociodemographic variables, such 
as gender and age, can have in the configuration of risk perception about COVID-19. It has 
been found that women have higher levels of knowledge and greater rigor in the imple-
mentation of health hygiene measures during COVID-19 outbreak (Abdelrahman, 2020; 
Iorfa et  al., 2020). Similarly, indicators of a better adequacy of risk perception in older 
adults have been found, in comparison to younger participants (Ballew et al., 2020). Actu-
ally, the risk perception studies do not only contribute to the understanding of individual 
human behavior related to COVID-19 pandemic, but also it has been defined as an impor-
tant mediator between government interventions and the population behavior (Duan et al., 
2020).

In Cuba, different actions have been implemented to reduce the pandemic impact and 
its negative effects through the coordinated work of different disciplines of science and 
society sectors (Díaz-Canel & Núñez, 2020; Lorenzo et al., 2020). For example, recently 
fear of COVID-19 was explored in Cuban population (Broche-Pérez et al., 2020). Accord-
ing to authors, the gender of Cuban participants significantly predicted the level of fear of 
COVID-19. Being female was a predictor of medium and high levels of fear of COVID-19. 
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However, to date, no research has been published that explore risk perception in Cuba pop-
ulation related to COVID-19 outbreak. Therefore, this study is oriented in the first instance 
to exploring the factorial structure of the risk perception COVID-19 scale (RP-COVID19-
S) in a sample of Cuban adults. A second objective is to explore the relationship between 
RP with variables such as gender and age.

Methods

Study Design and Participants

A cross-sectional web-based survey design was adopted. Participants were 394 per-
sons (67% females and 32.3% males) with a mean age of 36.4 years old (SD 13.0); who 
responded to the survey instrument via Google Forms®, between 14th April and July 1st 
2020. All Cuban citizens over the age of 18 were eligible to participate in the study. Non-
probability samples were used. Snowball sampling was conducted to recruit participants. 
The survey was disseminated through WhatsApp groups, Facebook, email lists, and the 
website of the Well-being Center of the Universidad Central “Marta Abreu” de Las Villas. 
Online consent was obtained from the participants.

Measures

Demographic Information

The demographic variables explored included the gender and age. Additionally, it was 
explored if “Have you or a member of your family become ill with COVID-19?” (Yes/No).

The Risk Perception About COVID‑19 Scale (RP‑COVID‑19‑S)

The Risk Perception about COVID-19 Scale (RP-COVID-19-S) was developed by the 
authors of this study. The scale is made up of 23 items, grouped into a tree factors struc-
ture. It is structured on a Likert scale from 1 to 5 (strongly disagree, disagree, neither agree 
nor disagree, agree and strongly agree”). The minimum score possible for each question is 
1, and the maximum is 5. A total score is calculated by adding up each item score (ranging 
from 23 to 115). The higher the score indicates adequate risk perception with respect to 
COVID-19 (Appendix Table 8).

Data Analysis

The study was approved by the ethics committee of the Department of Psychology of the 
Universidad Central “Marta Abreu” de Las Villas. Informed consent was obtained for all 
patients for being included in the study.

The data were processed using SPSS v21.0. Descriptive statistics was used to explore 
participants’ characteristics. Categorical Principal Component Analysis (CATPCA) were 
used to reducing the dimensionality of the data (SPSS Inc., 2007). A model of main effects 
for multinomial logistic regression was modeling to identify variables independently asso-
ciated with risk perception about coronavirus.
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Results

Respondent Characteristics

The characteristics of the respondents are shown in Table  1. A higher proportion of 
respondents were women (67%). The mean age was 36.4 years (SD ± 13.0) and most were 
aged in the 29–41-year age group (34.3%).

Psychometric Properties of Risk Perception of Coronavirus‑19 Scale

The CATPCA were carried out to explore factorial structure of the RP-COVID-19-S. 
Analyses were conducted with 394 cases (98.5%). According to previous research (Fernán-
dez-Castillo & Molerio-Pérez, 2018; Fernández-Castillo et  al., 2016), statistical process-
ing were tested with two and three dimensions. The best results were obtained with three 
dimensions. Table 2 shown correlations between variables from three dimensions, includ-
ing a third-dimension increase value in 1.67 to accumulated 7.75. Additionally, one of 
the 25 items was removed to show low loading values under minimal established value 
(0.22/min. of 0.3) (item 6: I need to stick at my everyday activities even though I recog-
nize the harmful consequences that he can have for me and for my family not to follow the 
measures hygienic physicians extender to avoid catching the COVID-19). Item loadings are 
shown in Table 3.

The three-dimensional structure shows up as optimal solution. Globally, three dimen-
sions show a Cronbach’s alpha of 0.91 (Table 4). First dimension (knowledge and beliefs 
about risk perception related to COVID-19) is specially correlated with items 1, 3, 5, 7, 9, 
10, 12–14, 16, 18, 19, 23, and 24. Second one (emotional reactions and behavioral disso-
nance related to risk perception towards COVID-19) is specially correlated with items 2, 4, 
11, and 15. Finally, third dimension (motivations for change on risk perception related to 
COVID-19) is specially correlated with items 8, 17, 20–22. Final version of the Risk Per-
ception of Coronavirus-19 Scale is shown in Appendix Table 8.

Results from RP-COVID-19-S are shown in Table 5. Global risk perception of COVID-
19 showed a mean of 104.6 (SD ± 6.63). According to the different levels of risk percep-
tion, the middle level shown highest frequencies for the first (M = 64.3, SD ± 4.78, 41.9%) 
and third dimension (M = 21.1, SD ± 2.8, 37.1%), as well as for the global score (41.6%). 

Table 1  Demographic 
characteristic of the sample

M mean, SD standard deviation, fr frequency
* 3 people did not answer
** 4 people did not answer

fr(%) M(SD) Min Max

Gender*
  Males 127(32.3)
  Females 264(67.0)

Age groups**
  Until 28 127(32.3) 36.4(13.0) 18 73
  29–41 135(34.3)
  More than 42 128(32.5)
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The high level of risk perception, in “emotional reactions and behavioral dissonance” 
dimension, prevailed with 50.8% (M = 18.9, SD ± 1.4).

In case of risk perception according to sex and age, results are shown in Table 6. Low 
levels of global risk perception and knowledge and beliefs, such as middle level of moti-
vations for change and high level of emotional reactions and behavioral dissonance were 
more frequent in case of males. In case of females, high level was more frequent in sec-
ond and third dimensions, while global score and first dimension showed middle levels. 
According to age, middle level was most frequent except for the second dimension, where 
high level predominated for emotional reactions and behavioral dissonance.

Table 3  Items loadings of the 
three dimensions

Items Dimensions

1 2 3

1 .327  − .230  − .225
2 .295  − .358  − .323
3 .420 .389  − .127
4 .457 .504 .030
5 .500  − .141 .149
7 .469  − .100 .114
8  − .356  − .173 .430
9 .502  − .235  − .032
10  − .480 .258 .152
11  − .313 .323 .123
12 .655 .293  − .076
13 .616 .195 .060
14 .604 .354  − .088
15  − .264  − .512 .089
16 .482  − .368  − .005
17  − .011 .193 .613
18  − .390 .293 .318
19 .425  − .142 .085
20 .437  − .098 .501
21 .463  − .130 .468
22 .017  − .219 .454
23 .474  − .077 .226
24 .379 .053  − .007

Table 4  Cronbach’s alpha of 
dimensions and global scale

Dimensions Cron-
bach’s 
alpha

1 .81
2 .45
3 .42
Global scale .91
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Demographic and social factors independently associated with levels of risk perception 
were investigated using multinomial logistic regression. Preliminary analyses were per-
formed to ensure no violation of the assumptions of linearity, independence of errors, and 
multi-collinearity (Field, 2009, 2013). Final analysis was conducted with a total of 386 
valid cases.

As shown in Table 7, the gender significantly predicted whether they had middle or low 
global risk perception of COVID-19, b =  − 0.77, Wald χ2 (1) = 8.37, p < 0.01. According to 
the effect of male compared with female, the odds ratio indicates that as sex changes from 
male to female the change in the odds of having middle risk perception compared to low 
risk perception is 0.46. In other words, the odds of a woman with middle risk perception 
compared to low risk perception are 1/0.46 = 2.17 times more than for a man. The gender 
also significantly predicted whether people had middle or low knowledge and beliefs about 
risk perception related to COVID-19, b =  − 0.68, Wald χ2 (1) = 6.59, p < 0.05. The odds 
of a woman with high knowledge and beliefs compared to low knowledge and beliefs are 
1/0.51 = 1.96 times more than for a man.

Table 5  Results from risk perception of coronavirus-19, levels and global score

SD standard deviation, fr frequency

Levels fr(%)

Mean Median SD Min Max Low Middle High

Risk perception dimensions
  Knowledge and beliefs 64.3 65.0 4.8 47 70 113(28.7) 165(41.9) 115(29.2)
  Emotional reactions and 

behavioral dissonance
18.9 20.0 1.4 14 20 70(17.8) 124(31.5) 200(50.8)

  Motivations for change 21.1 21.0 2.8 13 25 104(26.4) 146(37.1) 144(36.5)
Global risk perception 104.6 106.0 6.6 81 115 110(27.9) 164(41.6) 119(30.2)

Table 6  Risk perception frequencies according to gender and age groups

*All values are expressed in percent

Gender Age groups

Dimensions Levels Males Females Until 28 29–41 More than 42

  Knowledge and beliefs Low 36.5* 24.6 39.4 28.4 18.8
Middle 34.1 46.2 40.9 43.3 41.4
High 29.4 29.2 19.7 28.4 39.8

  Emotional reactions and 
behavioral dissonance

Low 22.8 15.2 27.6 13.3 11.7
Middle 31.5 31.8 29.1 37.0 28.9
High 45.7 53.0 43.3 49.6 59.4

  Motivations for change Low 29.9 24.2 27.6 23.7 27.3
Middle 35.4 37.9 42.5 38.5 31.3
High 34.6 37.9 29.9 37.8 41.4

Global score Low 36.5 23.5 36.2 26.9 20.3
Middle 33.3 45.8 48.8 40.3 36.7
High 30.2 30.7 15.0 32.8 43.0
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In the case of age, less than 28 years predicted middle or low level of “knowledge and 
beliefs” [b =  − 0.72, Wald χ2 (1) = 5.13, p < 0.05] and “emotional reactions and behavioral 
dissonance” [b =  − 0.81, Wald χ2 (1) = 4.39, p < 0.05] related to risk perception towards 
COVID-19. In both cases, according to the effect of have less than 28 years old compared 
with more than 42  years old, the odds ratio indicates that as the variable changes, the 
change in the odds of having middle or high level of risk perception compared to low level 
is 0.49 and 0.44, respectively. The odds of a person in older group, with middle risk per-
ception compared with low level, are 2.04 (1/0.49) and 2.27 (1/0.44) times more than for a 
person in younger group, respectively.

The variable age also significantly predicts they had high or low level of risk percep-
tion, globally [b =  − 1.60, Wald χ2 (1) = 19.35, p < 0.001] and in first [b =  − 1.46, Wald χ2 
(1) = 19.25, p < 0.001] and second [b =  − 1.15, Wald χ2 (1) = 10.31, p < 0.01] dimensions. 
In all cases, according to the effect of have less than 28 years old compared with more than 
42 years old, the odds ratio indicates that as the variable changes, the change in the odds 
of having middle or high level of “global risk perception”, “knowledge and beliefs”, and 
“emotional reactions and behavioral dissonance” compared to low level is 0.20, 0.23, and 
0.32, respectively. The odds of a person in older group, with middle risk perception com-
pared with low level, are 5.0 (1/0.20), 3.33 (1/0.23), and 3.13 (1/0.32) times more than for 
a person in younger group, respectively.

Discussion

The aims of this study were, first, to design an instrument that allows the evaluation of risk 
perception about to COVID-19 in Cuban population. The second objective was to identify 
the relationship of risk perception with variables such as gender and age.

The CATPCA analysis was used to identify a three-dimensional factorial structure into 
the scale. First dimension, knowledge and beliefs, is related to the awareness about the risks 
associated with some behaviors and its immediate and mediate negative consequences. 
It is assumed that this knowledge is mediated by information, social representations, and 
judgments that the person has formed throughout life span. Some elements related with 
information quality plays a fundamental role during this process. For example, its content, 
credibility, the relational link with the sources, the means and resources through which the 
information is received, the opinions of significant people (Fernández-Castillo & Molerio-
Pérez, 2018; Jahangiry et al., 2020).

The second dimension, emotional reactions and behavioral dissonance, expressed the 
posture of acceptance or rejection in relation to certain risk behavior. It also facilitates 
the search for new elements that allow him/her to define his/her intention in relation to it. 
Finally, last dimension motivations for change express the behavioral component of previ-
ous dimensions. According to third dimension, the person regulates his/her behavior by 
adopting (or avoiding) the risk behavior. As a consequence, the person can planning his 
future intentions in relation to personal risk perception configuration.

This factorial structure allows a comprehensive exploration of the perception 
of risk related to COVID-19. Other studies have found similar results regard-
ing the importance of the factors found in the present study (Jahangiry et  al., 
2020; Murat & Abdurrahim, 2020). It has been noted that when the COVID-19 
is perceived as a threat, people are motivated to act to protect themselves. In 
addition, there is a need to encourage personal self-efficacy in dealing with the 
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situation as well as a real perception of the costs involved in practicing protec-
tive behavior.

According to different levels of risk perception, first and third dimensions and 
global score show highest frequencies for the middle level. Nevertheless, high level 
of risk perception, in “emotional reactions and behavioral dissonance”, shows that 
people recognize the risks associated with COVID-19 but are not always convinced 
of the problem. Difficulties arise in self-regulation and this risk behavior is not 
systematically adopted. Other studies indicated that the risk perception of COVID-
19 was relatively high (Dryhurst et  al., 2020). Results from a multi-dimensional 
perspective found those individuals whose risk perception against the COVID-19 
are high, tend to have greater severity of the disease, and low ability to execute to 
behaviors required to cope with the COVID-19, and poor mental health (Murat & 
Abdurrahim, 2020).

According to groups’ age, high level of knowledge and beliefs, emotional 
reactions and behavioral dissonance, motivations for change, and global risk 
perception were more frequents on participants older than 42  years old. Low 
levels were also more frequents on participants with 28 years old or less. Previ-
ous studies have found a higher likelihood of nursing in older adults resulting 
in a higher perceived risk (Ballew et  al., 2020; Bruine de Bruin, 2021; Iorfa 
et al., 2020).

The results suggest that gender is an important predictor in heath behaviors. 
Present study was found high level of risk perception about COVID-19 in woman. 
Some previous studies indicating that women maintain higher engagement in social 
distancing practices than men (Abdelrahman, 2020; Iorfa et  al., 2020). Previ-
ous research in Cuban context has shown that women have higher levels of fear of 
COVID-19 (Broche-Pérez et al., 2020). The authors have found that males are more 
likely to take risks than female. Also, it is necessary to analyze how that gender 
differences varied according to context and age level (Byrnes et  al., 1999). Future 
researches could be oriented to this topic for a better comprehension to risk percep-
tion about COVID-19.

Limitations and Future Directions

The present study has some limitations. First, it is necessary to confirm the factorial 
structure of Risk Perception Scale about COVID-19 (RP-COVID19-S) and explore 
other psychometric propriety such as convergent validity, concurrent validity, sen-
sitivity, and specificity. Second, it is necessary to expand the sample and access 
to diverse populations, including strata from different provinces, for extended the 
findings in the present study. Third, to analyze the relationship between risk per-
ception and other mental health indicators such as stress, coping strategies, and the 
well-being.

In conclusion, this study presents a new instrument with satisfactory psychomet-
ric properties to evaluated Risk Perception about COVID-19. We found middle level 
of global risk perception in the Cuban population. Also, high level of risk perception 
about COVID-19 was found on participants older than 42 years old and in the woman.
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