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Abstract 

According to the duration of the health crisis caused by the COVID-19 virus, this study 

examines Serbian tourists’ perception of risk (travel risk, destination risk, health and 

psychological risk, and financial risk) in two different periods of the crisis. The collection of 

primary data was performed using the questionnaire technique, and the research was 

conducted during May 2020 (363 respondents) and January 2021 (360 respondents). The 

research findings revealed that the perception of risk is higher in the first period of the health 

crisis compared to the second observed period, except for health and psychological risk 

(higher in the second period of the crisis). After observing both periods of health crisis and 

the examined control variables (gender, age, monthly income, level of education, travel 

intention, crisis period), the findings of linear hierarchical regressions indicate that the 

perception of travel risk and health and psychological risk is significantly influenced by 

education and travel intention, while the perception of destination risk and financial risk is 

influenced by travel intention. The results of the cluster analysis identified three characteristic 

clusters ("carefree", "relaxed", and "concerned") and a change in cluster composition during 

two periods of the COVID-19 crisis. The results of the study are discussed, the implications 

are stated, and the directions of further research are suggested. 

Implications for Central European audience: The study's findings contribute toward 

understanding the risk perception of travel in the period of health crisis caused by COVID-19 

infection, which can help destination and marketing managers form strategies to reduce risk 

perception, which is crucial for the recovery of the national and global tourism industry. Also, 

the findings of the cluster analysis have significant marketing implications for travel 

organizers and tourist destinations since the recovery of tourism will depend on their ability 

to develop strategies to attract different segments of Serbian tourists in the crisis and post-

crisis period.  
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Introduction 

The current health crisis COVID-19 indisputably affects the decline in activity in all economic 

sectors and especially affected the tourism sector and epidemiological measures that include 

movement restriction struggle the spread of infection between tourist destinations (Khalid et 

al., 2021; Sánchez-Cañizares et al., 2020; Grančay, 2020). This is the biggest crisis in tourism 

without precedent, and UNWTO data indicate a decline in international arrivals by 74% in 

2020, primarily due to travel restrictions and a huge drop in consumption, while the loss of 

export revenues is estimated at 1.3 trillion US dollars (UNWTO, 2021). Therefore, tourism is 

most sensitive to health and security crises, economic and political crises, as well as natural 

disasters (Çakar, 2020; Milićević & Ervaćanin, 2016). The health crisis caused by the COVID-

19 virus has not avoided tourism in the Republic of Serbia, as evidenced by statistics that 

indicate a total decline in arrivals of 50.7%, while the number of arrivals of foreign tourists is 

lower by 76%. The data for arrivals of domestic tourists indicate a decline of 24%, which 

implies that tourist flows during 2020 due to the epidemic were directed to travel within the 

country (Statistical Office of the Republic of Serbia, 2021). From the beginning when the 

pandemic was declared until today (December 5, 2021), 265,684,258 cases of COVID-19 

cases have been confirmed in the world, of which 5,236,719 died, and 21,069,977 are active 

cases (Worldometer, 2021). As far as the Republic of Serbia is concerned, 1,262,419 cases 

and 11,876 deaths have been recorded so far as a result of the COVID-19 virus 

(Worldometer, 2021), and the epidemiological situation is stable with a declining disease in 

all parts of the country, given that currently 45% of the population is fully (revaccinated) 

vaccinated against COVID-19 (Our World in Data, 2021). 

Due to the COVID-19 health crisis, travel decisions necessarily involve risk perception, not 

only because of uncertainty about the conditions and epidemiological situation at the 

destination but also because of the potential negative outcomes associated with the travel 

decision (Chang, 2009; Sánchez-Cañizares et al., 2020). Health crises have shown a certain 

frequency in recent years, so there is a concern of tourists about the risks to their health, 

which certainly affects their intentions and choice of a tourist destination (Chinazzi et al., 

2020; Lee et al., 2012; Sánchez-Cañizares et al., 2020). Numerous studies have examined 

the impact of risk perception on travel intentions during the COVID-19 health crisis (Abraham 

et al., 2020; Bae & Chang, 2020; Chua et al., 2020; Neuburger & Egger, 2020; Perić et al., 

2021; Sánchez-Cañizares et al., 2020), but according to the duration of the health crisis 

caused by the COVID-19 virus, there is a lack of research examining risk perception and 

behavioural intentions during the crisis, and examining tourists´ risk perception at different 

stages of the health crisis. The purpose of this study is to examine the perception of risk 

related to travel and tourist behaviour in two different periods of crisis. The aims of this study 

are to: (1) examine risk perception; (2) examine changes in risk perception at different stages 

of the crisis; (3) examine the impact of crisis periods on risk perception when controlling the 

individual characteristics of respondents and travel intentions and (4) identify clusters based 

on risk perception in the context of the COVID-19 health crisis and examine changes in 

cluster composition during the two COVID-19 crisis periods. 
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1  Literature review 

1.1 Risk perception in tourism   

Every human activity, such as shopping, work, sports activities, using modern techniques and 

technology, is associated with a certain risk. It can be stated that risk is a constant companion 

of all human activities. The clearest definition of the term risk was given by Lowrance (1976), 

according to whom "risk is a measure of probability and severity of the manifestation of 

negative effects" (as cited in Andretta, 2014). Normative theory of decision-making in 

conditions of risk, i.e., the theory of expected utility in economic and psychological sciences 

defines risk as "the product of people's assessment of the severity of possible outcomes and 

their probability" (Loewenstein et al., 2001). 

Tourists are exposed to numerous risks during their journey and stay in a tourist destination. 

In recent years, increasing attention has been focused on the study of the concept of 

perceived risk in tourism (Carballo et al., 2017). Wolff et al. (2019) highlight the difference in 

defining the concept of perceived risk in tourism. Tsaur et al. (1997) define risk in tourism as 

“the possibility of various accidents that could befall tourists during the tourist arrangement, 

during travel and stay in a tourist destination”, while according to Sönmez & Graefe (1998a), 

the type of risk and value of risk depend on negative experiences during their journey abroad. 

Similarly, Reisinger and Mavondo (2006) define risk as “the possibility of danger, damage, or 

loss; and a chance or hazard”, and according to Liu and Gao (2008) the risk is “subjective 

judgment on the uncertainty of the process and results of tourism activities” (as cited in Cui 

et al., 2016), while Le and Arcodia (2018) in their study suggest that the perceived risk be 

defined as “the sum of negative outcomes and the probability of their occurrence”. The 

tourism literature recognizes the definition of perceived risk in alternative ways. Wolff et al. 

(2019) state that there are examples that equate perceived risk with feelings of fear, anxiety, 

or nervousness, but also the point of view of the authors Kozak et al. (2007), who equate risk 

with perceived probability. Based on the above definitions and the concept of perceived risk, 

it can be concluded that risk perception plays a key role in the travel decision-making process, 

as well as that it can change rational decisions regarding travel or choosing a travel 

destination (Kozak et al., 2007; Sönmez & Graefe, 1998b). 

Risk perception research in tourism reveals that it is a multidimensional phenomenon 

(Carballo et al., 2017; Cui et al., 2016). Roehl and Fesenmaier (1992) explored in their study 

the perception of risk associated with travel and enjoyment, and with the use of exploratory 

analysis, they identified three dimensions of perceived risk: "physical-equipment risk, 

vacation risk, and destination risk". Lepp and Gibson (2003) examined the risk perception of 

young adults in the United States and have identified seven types of risks: "health, political 

instability, terrorism, strange food, cultural barriers, and the nation's political and religious 

dogma, and crime." Qi et al. (2009) examined perceived risk in American students in a case 

study of the Olympic Beijing Games. The results of factor analysis revealed four types of 

perceived risk: “personal safety, cultural, socio-psychological, and violence risk”. The study 

of Fuchs and Reichel (2011) examined the relationship between first-time visitors and repeat 

visitors in terms of risk perception, and the results identified six types of risk: “human-induced 

risk, financial, service quality, socio-psychological risk, natural disaster and a car accident, 

and food safety and weather”. Perić et al. (2021) conducted research related to the current 

COVID-19 pandemic and perceived risk, and the results of the factor analysis identified five 
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risk categories: “health risk, psychological risk, financial risk, destination, and travel risk”. The 

above types of risks belong to the objective factors of perceived risk in tourism and relate to 

the negative consequences or negative impacts that may occur during travel and stay in a 

tourist destination (Cui et al., 2016). Subjective factors influencing risk perception are 

demographic variables such as age, gender, education level, and income (Floyd & 

Pennington-Gray, 2004; Gibson & Yiannakis, 2002; Lepp & Gibson, 2003; Pizam et al., 2004; 

Sönmez & Graefe, 1998a), then personality type, previous travel experience, culture and 

nationality and others (Kozak et al., 2007; Lepp & Gibson, 2003; Pizam et al., 2004; Reisinger 

& Mavondo, 2006; Seddighi et al., 2001). 

1.2 Risk perception and travel behaviour in health crisis COVID-19   

The theory of planned behaviour is most commonly used to explain and predict human 

behaviour (Chaulagain et al., 2020; Sánchez-Cañizares et al., 2020). According to this theory, 

a person's intention to behave is determined by his/her attitude (it has a direct impact on 

intention, which is then the main and direct cause of behaviour) by a subjective norm 

(perception of the individual influencing the intention to perform the behaviour) and perceived 

behavioural control, which represents the ability of individuals to perform certain behaviours 

(Eisen, 1991; Chaulagain et al., 2020; Sánchez-Cañizares et al., 2020). In tourism, the theory 

of planned behaviour is used to differentiate risk influences on travel decision making (Quintal 

et al., 2010), as well as to examine the decision-making process when choosing a particular 

tourist destination (Lam & Hsu, 2006). As evidenced by the results of numerous studies, 

perceived risk in tourism significantly influences the intention to change travel plans, travel to 

another travel destination or to avoid travelling to a particular travel destination (Caber et al., 

2020; Chua et al., 2020; Deng & Ritchie, 2018; Floyd et al., 2004; Henthorne et al., 2013; 

Matiza, 2020; Perić et al., 2021; Pennington-Gray et al., 2011; Qi et al., 2009). 

From the beginning of the health crisis caused by the COVID-19 virus until today, numerous 

research was conducted examining the impact of perceived risk on travel intentions. 

Sánchez-Cañizares et al. (2020) analysed the impact of perceived risk on travel intention 

during the current health crisis; the results indicate that perceived risk negatively affects 

attitudes and perceived behavioural control, as well as that perceived risk affects travel 

intention. Neuburger and Egger (2020) examined the relationship between COVID-19 virus 

perception, travel risk perception, and travel behaviour among tourists in Germany, Austria, 

and Switzerland. The research was conducted in two short periods of time, and the findings 

indicate that in the first period of the pandemic, the perception of travel risk was moderate, 

while the perception of travel risk in the second period of the pandemic increased significantly, 

which influenced the change in travel behaviour. Ivanova et al. (2020) analysed the travel 

intentions of Bulgarian tourists in the COVID-19 post-pandemic world, and the results of the 

research indicate the willingness to engage in travel, which will primarily depend on the 

overall perception of personal safety and security. Further, from the American tourism 

perspective, Chua et al. (2020) examined the role of the negative impact of perceived health 

risk, insecurity and mental well-being in shaping tourists' attitudes and behaviour regarding 

the temporary avoidance of global tourist destinations severely affected by the COVID-19 

virus. The results of this study show that the negative effects of the health crisis caused by 

the COVID-19 virus significantly affected health risk, which led to insecurity and mental well-

being, which are important predictors of tourists' attitudes and behaviour regarding temporary 

travel avoidance in certain tourist destinations. In their international study, Abraham et al. 
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(2020) investigated the impact of the COVID-19 pandemic on the travel attitudes and 

behavioural intentions, and the findings indicate that the perceived travel risk is negatively 

related to readiness to travel abroad and positively related to tourists ’willingness to travel 

within the country. Similar results were obtained by Perić et al. (2021), who examined the 

impact of perceived risk in Serbian tourists on travel intentions during the COVID-19 health 

crisis. Their results indicate that the perceived health, psychological, financial, and 

destination risks negatively affect travel intentions and that the perceived travel risk 

negatively affects international travel during the COVID-19 health crisis. Also, another study 

conducted among Serbian tourists indicates that due to the COVID-19 virus, tourists plan to 

change not only their destination and accommodation but also their behaviour in terms of 

making decisions not to travel or choose shorter trips, which is related to risk perception and 

anxiety (Bratić et al., 2021). 

2  Methodology  

2.1 Survey instrument   

The authors applied a questionnaire used in the study of Perić et al. 2021 (see Appendix I) 

to measure the risk perception, which confirmed its reliability and consistency. Respondents 

assessed the degree of agreement with the statements in the questionnaire using a five-point 

Likert scale, and the intention to travel was measured by the answers "yes" and "no" (Floyd 

et al., 2004; Perić et al., 2021). 

2.2 Data collection   

The collection of primary data was done using the questionnaire technique, and the research 

was conducted in two time periods, through an online questionnaire, which was distributed 

on the social network Facebook. Sampling was performed by the method of sampling without 

probability, a suitable sample. In the first period, the research was conducted during May 

2020 (363 respondents), while the research in the second period was conducted in January 

2021 (360 respondents). The total sample consists of 723 respondents, and the basic 

characteristics of the sample are given in the following table. 

Table 1 | Sample characteristics  

 Period 1 Period 2 

 
N % N % 

Gender      

Female 249 68.6 222 61.7 

Male 114 31.4 138 38.3 

Age     

18-30  55 20.2 35 18.8 

31-40  93 34.2 63 33.9 

41-50  78 28.7 49 26.3 
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51-60  38 14.0 28 15.1 

61-74  8 2.9 11 5.9 

Level of education    

High school 72 19.9 88 24.4 

College degree 61 16.8 56 15.6 

Faculty degree 141 38.8 144 40.0 

Master/PhD 89 24.5 72 20.0 

Monthly income*    

To 30.000 RSD 63 17.4 77 21.4 

From 31.000 to 60.000 RSD 137 37.7 111 30.8 

From 61.000 to 90.000 RSD 113 31.1 92 25.6 

Over 91.000 RSD 50 13.8 80 22.2 

I will travel during the COVID-19 health crisis     

No 91 25.1 174 48.3 

Yes 272 74.9 186 51.7 

Source: authors  

There are 723 respondents in the entire sample, of which 471 (65.1) are women, and 252 

(34.9) are men. Most respondents have completed higher education (77.9%). On average, 

the respondents were middle-aged (M=39.07; SD=11.95). Most respondents have a monthly 

income between 30,000 and 90,000 RSD (62.7%). Regarding the intention to travel, the 

majority of respondents intend to travel (63.3%), and out of 458 respondents who intend to 

travel, 251 (55.2) plan to travel in the country.  

3 Analysis and results 

Risk perception and changes in risk perception in different phases of the COVID-19 health 

crisis are shown in the following Table 2. 
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Table 2 | Reliability and descriptive statistics   

 

Period 1 Period 2 

M (SD) α AVE CR M (SD) α AVE CR 

Travel risk 3.23 (1.05) 0.84 0.53 0.85 3.22 (1.11) 0.87 0.63 0.89 

TR1 2.75 (1.25)    2.72 (1.24)    

TR2 2.93 (1.23)    3.07 (1.32)    

TR3 3.45 (1.36)    3.55 (1.33)    

TR4 3.63 (1.43)    3.60 (1.41)    

TR5 3.41 (1.47)    3.13 (1.51)    

Destination risk 3.14 (0.91) 0.81 0.45 0.80 3.05 (0.90) 0.80 0.48 0.82 

DR1 3.64 (1.26)    3.56 (1.21)    

DR2 3.66 (1.16)    3.62 (1.18)    

DR3 2.79 (1.14)    2.80 (1.18)    

DR4 2.60 (1.23)    2.43 (1.16)    

DR5 3.00 (1.27)    2.83 (1.29)    

Health and 
psychological risk 

3.57 (0.93) 0.90 0.56 0.91 3.64 (0.89) 0.89 0.54 0.90 

HPR1 3.85 (1.16)    3.91 (1.15)    

HPR2 3.96 (1.22)    3.94 (1.15)    

HPR3 3.77 (1.10)    3.67 (1.09)    

HPR4 3.28 (1.23)    3.32 (1.22)    

HPR5 3.86 (1.22)    4.03 (1.01)    

HPR6 3.52 (1.30)    3.91 (1,27)    

HPR7 3.29 (1.24)    3.38 (1.28)    

HPR8 3.01 (1.23)    2.98 (1.28)    

Financial risk 2.74 (0.98) 0.84 0.62 0.87 2.72 (0.99) 0.86 0.65 0.88 

FR1 2.64 (1.21)    2.61 (1.17)    

FR2 2.49 (1.08)    2.59 (1.16)    

FR3 2.89 (1.22)    2.92 (1.16)    

FR4 2.92 (1.23)    2.75 (1.23)    

Source: authors  
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Based on the data presented in the previous table, it can be noticed that the risk assessment 

is higher in the initial period of the health crisis compared to the second period, except for 

health and psychological risk, whose assessment is higher in the second period of the crisis. 

Travel risk constructs, health and psychological risk, as well as financial risk have an average 

explained variance (AVE) above the set limit of 0.5 (Hair et al., 2010), while the construct risk 

of destination is slightly below the set limit. The value of composite reliability (CR) and 

reliability coefficient (Cronbach α) is above the lower recommended limit of 0.7 for all 

constructs (Hair et al., 2010). 

For checking the influence of the period of a health crisis on the perception of risk when the 

individual characteristics of the respondents are controlled, a linear hierarchical regression 

was used. In the first step, only the influence of the control variables on the dependent 

variable is examined. In the second step, an independent variable is added to the model-the 

crisis period, where the initial period is coded with 0, and the second period with 1. Control 

variables are gender (0 - female, 1 - male), age, monthly income (0 - up to 60000 RSD, 1 - 

over 61000 RSD), education (0 - high school, 1 - everything else) and intention to travel (0 - 

no and 1 - yes). All control variables were dichotomously coded as dummy variables except 

the age of the subjects, which is a continuous variable. Dependent variables are travel risk, 

destination risk, health and psychological risk, and financial risk. A separate model was 

formed for each dependent variable. 

Table 3 | Hierarchical linear regression 

 
Unstandardized 

coefficients 
Standardized 

coefficient 
t p 

 B SE β 

Period 1 and 2 

Travel risk      

Gender -.018 .080 -.008 -.228 .819 

Age -.002 .003 -.017 -.464 .643 

Monthly income .092 .080 .042 1.145 .253 

Level of education .505 .094 .192 5.375 .000 

Travel intention -.710 .082 -.314 -8.610 .000 

Crisis period .118 .078 .054 1.509 .132 

Destination risk      

Gender .123 .071 .063 1.719 .086 

Age -.004 .003 -.048 -1.286 .199 

Monthly income -.068 .072 -.037 -.948 .344 

Level of education .107 .083 .048 1.277 .202 

Travel intention .386 .073 .201 5.270 .000 
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Crisis period -.107 .070 -.058 -1.543 .123 

Health and psychological risk 

Gender -.140 .070 -.073 -1.989 .047 

Age -.001 .003 -.019 -.498 .619 

Monthly income .060 .070 .033 .855 .393 

Level of education .269 .082 .122 3.273 .001 

Travel intention -.400 .072 -.210 -5.546 .000 

Crisis period .083 .069 .045 1.214 .225 

Financial risk      

Gender -.072 .080 -.033 -.904 .367 

Age -.003 .003 -.038 -1.007 .314 

Monthly income -.180 .080 -.087 -2.259 .024 

Level of education .218 .093 .088 2.337 .020 

Travel intention -.402 .082 -.187 -4.911 .000 

Crisis period -.063 .078 -.031 -.815 .416 

Source: authors  

The period of crisis is not statistically significant in any model, which indicates that the 

respondents have the same perception of risk in the first and second period of the health 

crisis caused by the COVID-19 virus. 

When both periods of health crisis are observed, the perception of travel risk is significantly 

influenced by control variables: level of education (β=0.19; p =0.00) and (β =-0.31; p=0.00). 

The level of education is positively related to the perception of travel risk.  Respondents with 

higher education perceive a higher risk of travel. The travel intention is negatively related to 

the perception of this risk. Those who intend to travel perceive a lower risk of travel. 

Destination risk perception is significantly influenced by travel intention (β=0.20; p=0.00). The 

travel intention is positively related to the perception of this risk. Those who intend to travel 

perceive a higher risk of the destination. 

The perception of health and psychological risk is significantly influenced by control variables: 

level of education (β=0.12; p=0.00) and travel intention (β=-0.21; p=0.00), which in the same 

way affect the perception of travel risk as in the first model (model with control variables). The 

level of education is positively related to the perception of health and psychological risk. 

Respondents with higher education perceive higher health and psychological risk, while the 

travel intention is negatively related to the perception of this risk, more precisely; respondents 

who intend to travel perceive lower health and psychological risk. 

The perception of financial risk is significantly influenced by control variables: level of 

education (β=0.09; p=0.02) and travel intention (β=-0.19; p=0.00), which in the same way 
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affect the perception of travel risk as in the first model (model only with control variables). 

The level of education is positively related to the perception of financial risk. Respondents 

with higher education perceive higher financial risk. The intention to travel is negatively 

related to the perception of this risk. Those respondents who intend to travel perceive lower 

financial risk. 

Cluster Period 1 

To select the best clustering method, agglomeration coefficients were calculated for five 

clustering methods (average, single, complete, ward and weighted), and the Ward method 

with a coefficient value of 0.982 was chosen. Ward's method was used to divide subjects into 

groups based on the perception of travel risk in a health crisis caused by the COVID-19 virus. 

Internal validity measures Silhouette Scores and Mantel value was used to determine the 

optimal number of clusters. This analysis was performed in the statistical software R 4.0.2 

using the package den extend 1.14.0 and cluster 2.1.0. According to the results of these two 

measures, the best solution has 3 clusters. 

The results of the ANOVA analysis indicate that there is a significant difference between 

clusters by travel risk (F(2.360)=289.61; p=0.00), destination risk (F(2.360)=67.15; p=0.00), 

health and psychological risk (F(2.360)=477.99; p=0.00) and financial risk (F(2.360) = 55.77; 

p=0.00).  

Clusters and individual characteristics from the first period are shown in the following Table 

4. 

Table 4 | Cluster characteristics Period 1 

 Cluster 1 
Carefree 

Cluster 2 
Relaxed 

Cluster 3 
Concerned 

 N=43 11.8% N=160 44.1% N=160 44.1% 

Gender       

Female 27 62.8 105 65.6 117 73.1 

Male 16 37.2 55 34.4 43 26.9 

Level of education       

High school 13 30.2 32 20.0 26 16.3 

College degree 11 25.6 29 18.1 21 13.1 

Faculty degree 13 30.2 59 36.9 69 43.1 

Master/PhD 6 14.0 39 24.4 44 27.5 

Monthly income       

To 30.000 RSD 10 23.3 33 20.6 20 12.5 

From 31.000 to 60.000 RSD 20 46.5 53 33.1 64 40.0 

From 61.000 to 90.000 RSD 8 18.6 48 30.0 57 35.6 

Over 91.000 RSD 5 11.6 26 16.3 19 11.9 

I will travel during the COVID-19 health crisis 

No 9 20.9 25 15.6 57 35.6 

Yes 34 79.1 135 84.4 103 64.4 
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Risk perception 

Travel risk 1.527 2.343 3.482 

Destination risk 1.667 3.075 2.950 

Health and psychological risk 1.666 2.913 3.783 

Financial risk 1.405 2.218 2.698 

Source: authors  

Cluster 1 (Carefree): There are 43 (11.8%) respondents in this cluster. This cluster is 

characterized by low estimates of all risks: travel (1.53), financial (1.40), health and 

psychological risk (1.67) and destination risk (1.67). The average age of respondents in this 

cluster is 39.88 years (SD = 12.72). The majority are female respondents (62.8%), and the 

majority of respondents have the tendency to travel (79.1%). About a third of the respondents 

in this cluster graduated from faculty (30.2%) or high school (30.2%). Most have monthly 

incomes ranging from RSD 31.000 to RSD 60.000 (46.5%). 

Cluster 2 (Relaxed): There are 160 (44.1%) respondents in this cluster. The characteristic of 

this cluster is the relatively low assessment of all risks: travel (2.34), financial (2.22), and the 

average assessment of destination risk (3.07) and health and psychological risk (2.91). The 

average age of respondents in this cluster is 39.59 years (SD = 11.10). The majority are 

female respondents (65.6%), and the majority have the tendency to travel (84.4%). The 

majority of respondents in this cluster graduated from the faculty (36.9%). Most have a 

monthly income of 31.000 RSD to 60.000 RSD (33.1%) or 61.000 RSD to 9.000 RSD (30%). 

Cluster 3 (Concerned): There are 160 (44.1%) respondents in this cluster. This cluster is 

characterized by a mediocre assessment of financial risk (2.69), travel risk (3.48), destination 

risk (2.95) and a relatively high assessment of health and psychological risk (3.78). The 

average age of respondents in this cluster is 38.61 years (SD = 11.02). The majority are 

female respondents (73.1%), and the majority have the tendency to travel (64.4%). The 

majority of respondents in this cluster graduated from the faculty (43.1%). Most respondents 

have a monthly income of 31.000 RSD to 60.000 RSD (40%) or 61.000 RSD to 90.000 RSD 

(35.6%). 

Cluster Period 2 

In order to compare the data from the two periods, in the analysis of the second period, the 

risk assessments given by the respondents were classified in relation to the clusters obtained 

from the previous period. For each respondent, the Euclidean distance of the risk assessment 

from the centroid clusters obtained in the previous cluster was calculated, and the respondent 

was classified in the cluster closest to him. Then, the average values of travel risk, destination 

risk, health and psychological and financial risk assessments of such classified respondents 

were re-selected. 

The results of ANOVA analysis indicate that there is a significant difference between clusters 

by travel risk (F(2.357)=131,14; p=0.00), destination risk (F(2.357)=15.68; p=0.00), health 

and psychological risk (F(2.357)=140.64; p=0.00) and financial risk (F(2.357)=130.53; 

p=0.00).  
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The individual characteristics of the cluster from the second period are shown in the following 

Table 5. 

Table 5 | Cluster characteristics Period 2 

 Cluster 1 
Carefree 

Cluster 2 
Relaxed 

Cluster 3 
Concerned 

 
N=31 8.6% N=229 63.6% N=100 27.8% 

Gender       

Female 18 58.1 146 63.8 58 58.0 

Male 13 41.9 83 36.2 42 42.0 

Level of education       

High school 16 51.6 59 25.8 13 13.0 

College degree 4 12.9 36 15.7 16 16.0 

Faculty degree 6 19.4 94 41.0 44 44.0 

Master/PhD 5 16.1 40 17.5 27 27.0 

Monthly income       

To 30.000 RSD 3 9.7 48 21.0 26 26.0 

From 31.000 to 60.000 RSD 9 29.0 69 30.1 33 33.0 

From 61.000 to 90.000 RSD 8 25.8 54 23.6 30 30.0 

Over 91.000 RSD 11 35.5 58 25.3 11 11.0 

I will travel during the COVID-19 health crisis 

No 8 25.8 103 45.0 63 63.0 

Yes 23 74.2 126 55.0 37 37.0 

Risk perception 

Travel risk 1.413 3.050 3.753 

Destination risk 2.040 1.715 2.102 

Health and psychological risk 2.062 3.896 4.357 

Financial risk 1.514 2.345 3.500 

Source: authors  

Cluster 1 (Carefree): There are 31 (8.6%) respondents in this cluster. The characteristic of 

this cluster is the low assessment of all risks: health and psychological risk (2.06), travel risk 

(1.41) and financial risk (1.51) and destination risk (2.04). Compared to the first period, a 

decrease in the number of respondents in this cluster can be noticed. The average age of 

respondents in this cluster is 41.10 years (SD=12.96). The majority are female respondents 

(58.1%), and the majority show a tendency to travel (74.2%). About a third of the respondents 
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in this cluster have a monthly income of 31.000 RSD to 60.000 RSD (29%), and about half 

of the respondents graduated from the faculty (51.6%) 

Cluster 2 (Relaxed): There are 229 (63.6%) respondents in this cluster. This cluster is 

characterized by a mediocre assessment of travel risk (3.05), a high assessment of health 

and psychological risk (3.90) and a low assessment of destination risk (1.72), and financial 

risk (2.34). An increase in the number of respondents belonging to this cluster can be seen. 

The average age of respondents in this cluster is 39.51 years (SD=12.95). The majority are 

female respondents (63.8%), and the majority show a tendency to travel (55%). About a third 

of the respondents in this cluster have a monthly income of 31.000 RSD to 60.000 RSD 

(30.1%), and most have graduated from the faculty (41%). 

Cluster 3 (Concerned): There are 100 (27.8%) respondents in this cluster. This cluster is 

characterized by a high assessment of financial risk (3.50), health and psychological risk 

(4.36) and travel risk (3.75) and a low assessment of destination risk (2.10). The number of 

respondents belonging to this cluster has decreased compared to the previous period. The 

average age of respondents in this cluster is 36.95 years (SD=11.65). The majority are female 

respondents (58%), and the majority didn´t show a tendency to travel (63%). About a third of 

respondents in this cluster have a monthly income of 31,000 RSD to 60,000 RSD (33%) or 

61.000 RSD to 9.000 RSD (30%). The majority of respondents graduated from the faculty 

(44%). 

To compare changes in risk assessments in clusters between the two periods, the t-test for 

independent samples was used. 

Table 6 | Changes in risk assessment in clusters between two periods 

Cluster Risk perception Period M SD t df p η2 

Cluster 1 
Carefree 

Financial risk 
Period 1 1.405 0.510 

-0.898 72 0.372 0.011 
Period 2 1.514 0.524 

Health and 

psychological risk 

Period 1 1.666 0.527 
-3.029 72 0.003 0.113 

Period 2 2.062 0.591 

Destination risk 
Period 1 1.667 0.773 

-1.865 72 0.066 0.046 
Period 2 2.040 0.944 

Travel risk 
Period 1 1.527 0.528 

0.824 72 0.412 0.009 
Period 2 1.413 0.658 

Cluster 2 
Relaxed 

Financial risk 
Period 1 2.218 0.793 

-1.565 387 0.118 0.006 
Period 2 2.345 0.782 

Health and 

psychological risk 

Period 1 2.913 0.449 
-15.141 387 0.000 0.372 

Period 2 3.896 0.731 

Destination risk 
Period 1 3.075 0.655 

21.748 387 0.000 0.550 
Period 2 1.715 0.570 
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Travel risk 
Period 1 2.343 0.673 

-8.986 387 0.000 0.173 
Period 2 3.050 0.819 

Cluster 3 
Concerned 

Financial risk 

Period 1 2.698 0.729 

-9.296 258 0.000 0.251 

Period 2 3.500 0.583 

Health and 

psychological risk 

Period 1 3.783 0.347 

-10.679 258 0.000 0.307 

Period 2 4.357 0.519 

Destination risk 

Period 1 2.950 0.768 

9.556 258 0.000 0.261 

Period 2 2.102 0.562 

Travel risk 

Period 1 3.482 0.404 

-5.484 258 0.000 0.104 

Period 2 3.753 0.361 

Source: authors  

In the first cluster, health and psychological risk were estimated to be significantly higher in 

the second pandemic period (M = 2.06; SD=0.59) compared to the first pandemic period 

(M=1.67; SD=0.53), t(72)=-3.03; p=0.00. The magnitude of the difference is moderate, 

η2=0.11. 

In the second cluster, health and psychological risk were estimated to be significantly higher 

in the second pandemic period (M=3.90; SD=0.73) compared to the first pandemic period 

(M=2.91; SD=0.45), t (387)=-15.57; p=0.00 and the magnitude of the difference is large, 

η2=0.37. Destination risk was estimated to be significantly lower in the second pandemic 

period (M=1.72; SD=0.57) compared to the first pandemic period (M=3.08; SD=0.66), 

t(387)=21.75; p=0.00 and the magnitude of the difference is large, η2=0.55. Travel risk was 

estimated to be significantly higher in the second pandemic period (M=3.05; SD=0.82) 

compared to the first pandemic period (M=2.34; SD=0.67), t(387)=-8.99; p=0.00 and the 

magnitude of the difference is large, η2=0.17. 

In the third cluster, financial risk was estimated to be significantly higher in the second 

pandemic period (M=3.50; SD=0.58) compared to the first pandemic period (M=2.701; 

SD=0.73), t(258)=-9.30; p=0.00 and the magnitude of the difference is large, η2=0.25. Health 

and psychological risk were estimated to be significantly higher in the second period of the 

pandemic (M=4.36; SD=0.52) compared to the first period of the pandemic (M=3.78; 

SD=0.35), t(258)=-10.58; p=0.00 and the magnitude of the difference is large, η2=0.31. 

Destination risk was estimated to be significantly lower in the second pandemic period 

(M=2.10; SD=0.56) compared to the first pandemic period (M=2.95; SD=0.77), t(258)=9.56; 

p=0.00 and the magnitude of the difference is large, η2=0.26. Travel risk was estimated to 

be significantly higher in the second pandemic period (M=3.75; SD=0.36) compared to the 

first pandemic period (M=3.48; SD=0.407), t(2587)=-5.48; p=0.00 and the magnitude of the 

difference is moderate, η2=0.10. 
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4 Discussion  

In accordance with the aim of the study, the perception of risk was examined (travel risk, 

destination risk, health and psychological risk, and financial risk), and changing the 

perception of risk in different phases of the crisis and the impact of both periods of crisis when 

controlling individual characteristics and travel intentions. The cluster analysis was performed 

to divide the subjects into groups based on the perception of risk in the conditions of health 

crisis caused by COVID-19 infection. The findings of the research revealed that the risk 

assessment is higher in the initial period of the health crisis compared to the second observed 

period, except for the health and psychological risk, whose assessment is higher in the 

second period of the crisis. The level of risk perception in the first period of the crisis caused 

by the COVID-19 virus is in line with previous research that examined risk perception in health 

crises (Bratić et al., 2021; Cahyanto et al., 2016; Lee et al., 2012; Neuburger & Egger, 2020; 

Pine & McKercher, 2004; Sánchez-Cañizares et al., 2020). The level of perception of health 

and psychological risk is higher in the second period of the crisis, which is in accordance with 

the results of the study by Neuburger and Egger (2020) and Villacé-Molinero et al. (2021), 

who examined risk perception in two different periods. The increase in the perception of 

health and psychological risk can be attributed to the increase in the number of cases of 

COVID-19 virus and the appearance of new strains of the virus, and the increase can be 

attributed to the media and their permanent reporting. Given the previous health crisis, some 

research has shown that the media and social networks are one of the factors increasing risk 

perception (Cahyanto et al., 2016; Guidry et al., 2017; McKercher & Chon, 2004; Oh et al., 

2020; Zhang et al., 2015), which was also confirmed in research conducted during the current 

health crisis caused by the COVID-19 virus (Chemli et al., 2020; Karasneh et al., 2021; 

Toanoglou et al., 2022). 

In both periods of health crisis and the examined control variables (gender, age, monthly 

income, level of education, travel intention, crisis period), the research results indicate that 

the perception of travel risk is significantly influenced by the level of education and travel 

intentions. Respondents with a higher level of education perceive a higher risk of travel, which 

is in accordance with a study conducted among students and employees in higher education 

institutions in Macau (Agyeiwaah et al., 2021). Thus, people with higher education perceive 

a higher risk of COVID-19 infection and perceive travel as risky behaviour (Agyeiwaah et al., 

2021; Reisinger & Mavondo, 2005; Sönmez & Graefe, 1998b). Those respondents who 

intend to travel perceive a lower risk of travel. This finding can be justified by the fact that 

travel itself has a hedonistic function. People travel for relaxation and rest and thus perceive 

a lower risk of travel (Aro et al., 2009; Perić et al., 2021), and previous studies have found 

that tourists with lower risk perception tend to deviate from the norm (Hajibaba et al., 2015). 

The findings of the study indicate that respondents who intend to travel perceive a higher risk 

of destination, which means that tourists during the current health crisis will carefully choose 

a destination with lower risk and avoid those destinations that have a high level of risk (Kozak 

et al., 2007; Reisinger & Mavondo, 2005; Seabra et al., 2013). Similar research has found 

that tourists consider domestic travel safer compared to international travel, believe that 

“home is safer than abroad” (Kock et al., 2020; Matiza & Kruger, 2021). 

Health and psychological risk are influenced by control variables, level of education and travel 

intentions. Respondents with higher education perceive higher health and psychological risk, 

which is in accordance with previous research (Agyeiwaah et al., 2021; Golets et al., 2020; 
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Perić et al., 2021), while on the other hand, we have conflicting results which indicate that 

respondents who intend to travel perceive lower health and psychological risk. This result 

can be compared with a study that examined the perception of health risk and behaviour of 

tourists during the Bird flu epidemic (Avian influenza) and whose findings suggest that tourists 

are willing to take a higher level of health risk associated with travel (Aro et al., 2009). Similar 

results can be found in the study of Luo and Lam (2020), who came to the conclusion that 

the fear of infection with COVID-19 does not reduce the intentions of people to travel during 

the current health crisis. In the perception of financial risk, the findings of the study indicate 

that this risk is influenced by the level of education and travel intentions. Respondents with 

higher education perceive higher financial risk, as was the case with travel risk and health 

and psychological risk. Highly educated people look at the implications of the current health 

and economic crisis in a different and more serious way, thus assessing higher financial risk, 

which is in line with Sönmez and Graefe (1998b) that the level of education affects the 

perception of risk. The findings suggest that the intention to travel is negatively related to 

financial risk, which is in line with previous research (Cho et al., 2018; Fuchs & Reichel, 2006). 

The results of the cluster analysis of period 1 identified different segments of tourists based 

on their perception of risk. Specifically, three characteristic clusters have been identified. 

Cluster 1 "Carefree" is characterized by low assessments of all risks, while cluster 2 

"Relaxed" is characterized by relatively low assessment of travel risk and financial risk, as 

well as moderate assessment of destination risk and health and psychological risk. Cluster 3 

"Concerned" is characterized by a mediocre assessment of financial risk, travel risk, 

destination risk and a relatively high assessment of health and psychological risk. Consistent 

with the existing literature (Dolničar, 2005; Floyd & Pennington-Gray, 2004; Ritchie et al., 

2017; Seabra et al., 2013), cluster analysis findings in the first period indicate that risk 

perceptions differ depending on tourist segments. Also, the level of education affects the 

perception of risk (Sönmez & Graefe, 1998b), but also that greater perception of health and 

psychological risk can affect travel intentions and travel avoidance (Cahyanto et al., 2016; 

Neuburger & Egger, 2020; Pennington-Gray et al., 2011). Cluster analysis of period two 

shows a change in composition compared to the first period. Namely, the number of 

respondents in cluster 1 "Carefree" and cluster 3 "Concerned" decreased, while the second 

cluster "Relaxed" shows a significant increase in the number of respondents compared to the 

first period. When it comes to changes in risk assessment in clusters between the two periods 

of the COVID-19 crisis, the findings indicate that a higher perception of health and 

psychological risk in the second period of the crisis was identified in all clusters. Also, in the 

second and third cluster ("Relaxed" and "Concerned"), a higher perception of travel risk was 

identified compared to the first period, while in the third cluster, a higher perception of financial 

risk was identified, bearing in mind that increased financial risk awareness reduces behaviour 

of tourists travelling during the current pandemic (Perić et al., 2021). These findings suggest 

that over a period of time during a crisis may lead to a higher perception of travel-related 

risks. The findings of this study are consistent with the results of other studies, which indicate 

that the perception of risk, primarily health and psychological, is negatively related to travel 

intention (Liu et al., 2016; Perić et al., 2021; Reisinger & Mavondo, 2005).  

Conclusion 

The current health crisis caused by the COVID-19 infection is an unprecedented crisis, and 

the ongoing vaccination process will ensure that the pandemic in the world and the epidemic 
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in Serbia are brought under control, which will enable the tourism industry to gradually 

recover. The COVID-19 health crisis has evolved, and travel destinations have eased a 

number of restrictions introduced at the beginning of the crisis, which was in effect during the 

periods when the research was conducted. Unfortunately, due to the emergence of new 

strains of the virus, new restrictions are being introduced. 

The aim of this study was to examine the perception of travel-related risks in different phases 

of the health crisis, to examine the impact of crisis periods on risk perception when individual 

characteristics of respondents and travel intentions are controlled (travel risk, destination risk, 

health and psychological risk, and financial risk) in the conditions of health crisis caused by 

COVID-19 infection. Two periods of a health crisis were observed (May 2020 and January 

2021), and the research findings indicate that the perception of risk is higher in the initial 

period of crisis, except for the perception of health and psychological risk, which is higher in 

the second period of the health crisis. The vaccination process can have a significant impact 

on reducing the perception of health and psychological risks, and the fair and efficient 

distribution of COVID-19 vaccines worldwide is crucial, especially in developing countries. 

The research findings indicate that the perception of travel risk and health and psychological 

risk is significantly influenced by the level of education and travel intentions, while the 

perception of destination risk and financial risk is influenced by travel intention. While 

observing two periods of crisis, the findings of the cluster analysis identified different 

segments of tourists based on their perception of travel-related risks during the period of the 

current COVID-19 health crisis. Understanding how tourists perceive risk is the basis for 

reducing risk perception. The study's findings contribute toward understanding the risk 

perception of travel in the period of health crisis caused by COVID-19 infection, which can 

help destination and marketing managers form strategies to reduce risk perception, which is 

crucial for the recovery of the national and global tourism industry (short-term and long-term). 

In addition to the strategy for reducing risk perception, tourist destinations should develop a 

communication strategy and find ways to inform tourists about the possible risks associated 

with travel and COVID-19 infection, as well as how they can be minimized. To achieve this, 

public authorities and tourist destinations must be transparent in communicating information 

on the epidemiological situation, safety, and health protocols that tourists need to follow. This 

is one of the few studies and the only one in Serbia that, observing two periods of the health 

crisis, identified clusters based on the perception of risk associated with travel and the current 

health crisis caused by COVID-19 infection. The findings of the cluster analysis have 

significant marketing implications for travel organizers and tourist destinations since the 

recovery of tourism will depend on their ability to develop strategies to attract different 

segments of Serbian tourists in the crisis and post-crisis period. 

Certain limitations of the results of this study are highlighted. A suitable sample as a sampling 

approach without probability enables researchers to easily obtain data, but the problem that 

remains is the generalization of results, respectively the impossibility of generalizing the 

research results to the population, which is the case with our study. Also, data collection was 

limited to Serbian tourists only, and it cannot be assumed that the results of the cluster 

analysis are universal outside the context of this study. The research findings provide only a 

partial insight into the perception of travel-related risks in the period of the current COVID-19 

health crisis. Given the variability of the nature of the COVID-19 virus and the duration of the 

health crisis or pandemic, further future research is needed in other cultural environments on 
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the prevalence of travel risks in different phases of the crisis. In addition, future research 

requires segmenting tourists according to risk perception (including other characteristics). 
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Appendix  

 
Questionnaire 

Travel risk 

TR1 I don’t feel comfortable, if I have to travel now. 
TR2 It is risky to travel now. 
TR3 I will avoid traveling in organized groups, due to COVID-19. 
TR4 I will use only my own transport for travel, due to COVID-19. 
TR5 I will not use air transportation, due to COVID-19. 

Destination risk 

DR1 Travelling to natural areas like national parks is not risky. 
DR2 Excursions to natural areas are not risky. 
DR3 Visiting to museum and other tourist attractions is not risky. 
DR4 Visiting to swimming pool and other water attraction is not risky. 
DR5 Travelling near the place of residence is not risky. 

Health and psychological risk 

HPR1 Health safety is an important attribute that a destination can offer. 
HPR2 I take care of hygiene in the accommodation facilities. 
HPR3 Special attention should be paid to the health system when choosing a destination. 
HPR4 I am worried that the epidemiological situation in the destination could worsen during the trip. 
HPR5 When travelling, it is important to have good health (travel) insurance. 
HPR6 I will wear disinfectants, masks and gloves on the trip. 
HPR7 Virus COVID-19 is a very dangerous disease. 
HPR8 I am worried about the appearance of a new virus. 

Financial risk 

FR1 I worry that the trip will affect my financial situation. 
FR2 I worry that the trip will not provide the value for money. 
FR3 I worry that the trip will also involve some unforeseen expenses. 
FR4 I am worried that because of COVID-19 and the crisis it has caused, there will be higher costs 
for food and drinks. 
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