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Abstract. Many countries have resumed mass gathering events like music festivals, despite potential risk of 

severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) transmissions. This study aimed to examine the 

frequency of SARS-CoV-2 infection among visitors to a mass event, the EXIT festival, in relation to the proposed 

preventive measures. A total of 466 visitors were included in this longitudinal study conducted in Novi Sad, 

Serbia, during July, 2021. All subjects were tested with RDT-Ag test for the presence of SARS-CoV-2 virus at 

the beginning of the study and seven days after. Basic socio-demographic and epidemiological data were 

collected through a questionnaire. The average age of participants was 28.34 ± 8.87 years with the majority of 

men (53.7%). There were 170 (36.5%) vaccinated participants. A 97.1% in vaccinated and 92.2% in 

unvaccinated group, reported to regularly wear a protective mask (p=0.029). At the second cross-sectional 

testing, 354 subjects were tested, of which 150 (42.4%) were vaccinated. There was no statistically significant 

difference in application of preventive measures during and after the festival, in respect to vaccination status of 

the participants. Twenty participants (5.6%) reported some of the COVID-19-like symptoms in the first seven 

days after visiting the festival, but no COVID-19 infection was confirmed at the RDT-Ag testing. Despite the 

potential effectiveness of applied preventive measures such as RDT-Ag screening, mask-wearing and 

vaccination, additional caution is needed when holding these events during a period of high SARS-CoV-2 

transmission, as well as when the new virus variants emerge in community. 
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INTRODUCTION 

Mass gatherings represent an assembling of a larger number of people at a certain location, in a certain period of 

time and for a certain purpose, and as such are associated with an increased risk for the health of participants 

due to various factors [1,2]. During the COVID-19 pandemic, mass gatherings posed a significant public health 

challenge given the close contact between visitors, bringing to the increased risk of the SARS-CoV-2 virus 

transmitting to the susceptible population [3–5]. A recent review of the available literature showed that the most 

important factors associated with the risk of SARS-CoV-2 transmission are a longer duration of the mass event, 

organization of the indoor events and non-compliance with the preventive measures, while on the other hand, 

there was no correlation between the size of the event and the higher risk of SARS-CoV-2 transmission [5–7]. 

Governments of most countries in the world developed different strategies for organizing mass gatherings 

based on two fundamental approaches: cancelling or limiting mass gatherings, or limiting the number of visitors 

to these events [3,4]. The cancellation of most mass events in the first year of the COVID-19 pandemic had a 

huge impact not only on social aspects of human functioning but also on the economy of many countries [8]. 

The availability of COVID-19 vaccines in combination with other public health measures (e.g., mask wearing, 

physical distancing, disinfection) and better knowledge of the duration of immunity after COVID-19 infection 

have significantly changed the situation in many countries and indicated that SARS-CoV-2 transmission in the 

population can be controlled [9–14]. Thanks to this growing knowledge and the daily increase in coverage of 
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vaccination against COVID-19, mass gatherings were allowed in many countries around the world [9,10].  

The World Health Organization continues to underline the importance of mass gatherings (sports events, 

concerts, celebrations, etc.) on the intensity of transmission of COVID-19, especially in the vulnerable 

population in which there is limited immunity to this infection [15]. However, in countries where the 

epidemiological situation allows reopening and mass gatherings to occur, after a period of restrictions on 

movement, it is crucial to ensure that all decisions on the organization of mass events are based on the risk 

assessment of the intensity of virus transmission in population and include immunization in compliance with the 

adequate preventive measures [15]. Of concern is the fact that a large percentage of population in many 

countries has not  been vaccinated yet. In addition, new variants of SARS-CoV-2 are emerging, which are more 

contagious than the previous ones and against which somewhat lower effectiveness of several vaccines has been 

observed [9,10,16,17]. As asymptomatic individuals and patients with a mild clinical presentation of COVID-19 

significantly contribute to the transmission of SARS-CoV-2 in the community, screening testing of 

unvaccinated individuals, regardless of signs or symptoms of COVID-19, is an important approach to prevent 

and control the outbreak of COVID-19 in the population [11]. The use of RDT-Ag (rapid diagnostic test for 

detection of SARS-CoV-2 antigen) as the screening strategy is a suitable measure because of the lower testing 

costs and quickly available results, as well as the high specificity and some lower sensitivity of these tests in the 

early stages of SARS-CoV-2 infection when the infected person is the most contagious [11]. The use of a RDT-

Ag as a screening test as part of a prevention strategy is important because of the short time required to obtain 

results, high specificity and sensitivity in the early stages of infection when viral load is at the highest, reduced 

sensitivity as the disease progresses and SARS-CoV-2 transmission becomes lower [11,18].  

A number of studies investigating the effectiveness of comprehensive preventive measures during mass 

gatherings, such as the vaccination, wearing protective face masks, systematic RDT-Ag test screening, adequate 

ventilation of the indoor area and appropriate hygiene, have indicated the safety of mass gatherings and low risk 

of SARS-CoV-2 transmission, only if all prescribed preventive measures against COVID-19 are implemented 

[9,19–21]. Therefore, we the aim of our study was to examine the frequency of SARS-CoV-2 infection in a 

representative sample of visitors to a mass event, the EXIT music festival in relation to the applied preventive 

measures. 

MATERIAL AND METHODS 

Study design 

This longitudinal study was conducted in the period from July 8, 2021 to July 17, 2021 in the City of Novi Sad, 

Serbia, where the data of repeated measurements from the same sample of participants in two time periods, were 

collected. The study included visitors of the EXIT music festival, which is traditionally held outdoor, every year 

during July, at the Petrovaradin Fortress in Novi Sad, Serbia. The necessary sample size was calculated using 

the G-power program v. 3.1.6 [22] considering an alpha error of 5%, study strength of 0.80, a 95% confidence 

interval, and an average number of the EXIT festival visitors, which was around 50,000 people annually, in the 

previous 5 years. Thus, the calculated necessary sample size was 382 participants, but due to the probability of 

the lost to follow-up, the sample size was increased by 20%, so that at the beginning of the study a total of 466 

visitors were included. 

Special preventive measures were active at the festival site. Entry to the festival was allowed only for 

visitors who met at least one of the following conditions: 1. A proof of complete vaccination schedule, i.e. 

received two doses of any of the available vaccines against COVID-19, and more than 14 days have passed 

since the second dose; 2. A certificate of the previous COVID-19 in the last six months before the festival visit 

with a positive specific SARS-COV2 IgG antibody test; or 3. A negative RT-PCR (reverse transcription 

polymerase chain reaction) or RDT-Ag, not older than 48 hours before the visit. The same conditions applied to 

the visitors and organizers of the festival. Also, body temperature was measured before entering the festival, and 

hand sanitizers were available at several points at the festival site.  

For the purpose of investigating the effectiveness of applied preventive measures, all visitors were monitored 

for seven days. The first cross-sectional testing was conducted at the beginning of the study, during the days of 

the festival, on July 8, 9 and 10, 2021. Basic socio-demographic data (gender, age, level of education, marital 

status) and epidemiological data (travel abroad in the past 14 days, presence of COVID-19 symptoms, contact 

with a confirmed case of COVID-19, previous COVID-19 infection and date of illness, presence of chronic 

diseases, vaccination status and type of COVID-19 vaccine received, adequate use of a protective face mask, 

and adherence to other prevention measures) were obtained through a specially designed questionnaire. The 

second cross-sectional testing was conducted one week after the first, i.e. on July 15, 16 and 17, 2021. The 

questionnaire provided additional epidemiological data on the potential risk of exposure to COVID-19 in the 

days after the festival (occurrence of COVID-19 symptoms in the days after the festival, contact with a 

confirmed case of COVID-19 in the days after the festival visit, regularity and duration of the use of a protective 
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face mask in the days after visiting the festival, regular use of a protective face mask during the festival, staying 

in indoor space with a large number of people in the days after visiting the festival, adherence to other 

preventive measures in the days after visiting the festival, and the time spent at the EXIT festival). 

Laboratory Methods 

All enrolled subjects were tested with the RDT-Ag (STANDARD Q COVID-19 Ag Test, SD Biosensor, 

Gyeonggi-do, South Korea) [18] for the presence of SARS-CoV-2 virus in a sample of throat and nose swabs at 

the beginning of the study and seven days after the first test, regardless of their vaccination status. The seventh 

day is set for retesting because it represents the period in which laboratory confirmation can be obtained in 

about 95% of those infected with SARS-CoV-2 virus, when virus excretion is greatest and when the possibility 

of virus detection by antigen test is the greatest [23]. 

During the first visit to the EXIT festival,  nasopharyngeal swab samples were collected by the trained 

healthcare workers from the Health Center Novi Sad together with the supervision of the study investigators, 

before entering the festival, and an RDT-Ag test was performed immediately at the sampling site. Respondents 

who were tested positive on the first test were excluded from the current study, isolated in the red area, and 

referred to the COVID-19 respiratory center of the Health Center Novi Sad for further diagnostics and 

treatment, in accordance with the current professional and methodological instructions of the Institute of Public 

Health of Serbia.  

Study participants with a negative first RDT-Ag were invited by e-mail or telephone to the second test, 

seven days apart, when testing was performed with the same type of RDT-Ag test, at the Health Center Novi 

Sad.  

 

Statistical Analysis 

Descriptive statistics with the mean and standard deviation (SD) for continuous variables and absolute 

frequencies and percentage (%) for categorical variables were used for the data presentation. The Kruskal-

Wallis test, Mann Whitney - U test, and Chi-squared test were used to examine the differences between 

continuous and categorical variables, where appropriate. The level of statistical significance was set at p<0.05. 

Data were analyzed using the SPSS Windows user package, version 19. 

 

Ethical Considerations 

The Ethics Committee of the Health Center Novi Sad approved the study protocol under the number 21/14-1, 

from July 7, 2021. The approval was also obtained from the director of the Health Center Novi Sad (decision 

number 21/14-2, from July 8, 2021). All visitors who agreed to participate in the study, and who met one or 

more inclusion criteria for this research study were informed about the purpose and the aim of the study, and 

gave their written consent to participate. Each participant was assigned with a special study code which was 

then entered  inthe questionnaire used in the research as well as on the samples taken, in order to make the 

research process anonymous. Only the main study investigators knew the personal data of the respondents. All 

data were thus fully anonymized before the analyses were conducted. 

RESULTS 

In the first cross-sectional testing, a positive RDT-Ag was obtained from two participants who were 

then excluded from the study monitoring, thus, a total of 466 subjects were included in the study, of whom 170 

(36.5%) were vaccinated and 296 (63.5%) were unvaccinated (Table 1).  
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Table 1. Socio-demographic and epidemiological characteristics of participants tested at the first day of arrival 

at the EXIT festival, Novi Sad, Serbia 

Variables 

Total 

(n=466), 

n (%) 

Vaccination status 

p-value* 
Vaccinated 

(n=170), 

n (%) 

Unvaccinated 

(n=296), 

n (%) 

Sex  

Male 250 (53.7) 90 (52.9) 160 (54.1) 

0.905 Female 214 (45.9) 79 (46.5) 135 (45.6) 

         Missing 2 (0.4) 1 (0.6) 1 (0.3) 

Age (years), mean (SD) 28.34±8.87 31.70±10.54 26.41±7.08 0.001 

Age group 

15-20 91 (19.5) 23 (13.6) 68 (23.0) 

<0.001 

21-30 231 (49.6) 75 (44.1) 156 (52.7) 

31-40 89 (19.1) 31 (18.2) 58 (19.6) 

41-50 44 (9.4) 31 (18.2) 13 (4.4) 

51-60 11(2.4) 10 (5.9)  1 (0.3)  

Marital status 

Single 234 (50.2) 73 (42.9) 161 (54.4) 

<0.001 
In a relationship / extramarital 155 (33.3) 51 (30.0) 104 (35.1) 

Married 75 (16.1) 44 (25.9)  31 (10.5)  

         Missing 2 (0.4) 2 (1.2) 0 (0) 

Level of education 

Primary / secondary school 207 (44.4) 80 (47.1) 127 (42.9) 

0.533 Higher education 54 (11.6) 21 (12.3) 33 (11.2) 

University degree 205 (44.0) 69 (40.6) 136 (45.9)  

Having any chronic disease 

Yes 18 (3.9) 12 (7.1) 6 (2.0) 
0.007 

No 448(96.1) 158 (92.9) 290 (98.0)  

Traveling abroad 

Yes 25 (5.4) 16 (9.4) 9 (3.0) 
0.004 

No 441 (94.6) 154 (90.6) 287 (97.0)  

Contact with a person/s with COVID-19 symptoms 

Yes 3 (0.7) 2 (1.2) 1 (0.3) 

0.415 No 462 (99.1) 168 (98.8)  294 (99.4)  

         Missing 1 (0.2) 0 (0) 1 (0.3) 

Contact with the confirmed COVID-19 case/s 

Yes 2 (0.4) 2 (1.2) 0 (0.0) 

0.131 No 463 (99.4) 168 (98.8)  295 (99.7)  

         Missing 1 (0.2) 0 (0) 1 (0.3) 

Pre-existing COVID-19 infection 

Yes 100 (21.5) 46 (27.1) 54 (18.2) 
0.026 

No 366 (78.5) 124 (72.9) 242 (81.8)  

Wearing a mask adequately 

Yes 438 (94.0) 165 (97.1) 273 (92.2) 

0.024 No 27 (5.8) 4 (2.3) 23 (7.8)  

         Missing 1 (0.2) 1 (0.6) 0 (0) 

Adherence to other preventive measures# 

Yes 455 (97.6) 167 (98.2) 288 (97.3) 

0.232 No 10 (2.2) 2 (1.2) 8 (2.7) 

Missing 1 (0.2) 1 (0.6) 0 (0) 
*Significant results (p<0.05) are presented in bold. #Other preventive measures included: physical distancing, hand washing 

and disinfection. 

 

Out of 464 participants that gave information on sex, the majority (53.7%)  were  male. The average age of 

the respondents tested on the first day of arrival at the EXIT festival was 28.34 ± 8.87 years, where the youngest 

respondent was 15 and the oldest was 58 years old. Of 170 participants that were vaccinated, a 48.8% received 



Sars-Cov-2 Antigen Screening During the First Post-Lockdown Major Music Festival in Novi Sad 5  

 

5 
 

Pfizer-BioNTech BNT162b2 vaccine, 30.6% received Sinopharm BBIBP-CorV, 11.2% Oxford-AstraZeneca 

ChAdOk1 nCoV-19, 8.2% Gamaleya Research Institute Gam-COVID-Vac, 0.6% were vaccinated with the 

Moderna mRNA-1273, while the one remaining participant (0.6%) did not provide data on the vaccine type. The 

vaccinated participants were on average 5.3 years older (mean=31.70, SD=10.54 years) in respect to 

unvaccinated participants (mean=26.41, SD=7.08 years) (p=0.001). The majority (44.1%) of vaccinated 

participants belonged to the 21-30 age group followed by 31-40 (18.2%) and 41-50 (18.2%) group, while in the 

unvaccinated group, the majority (52.7%) were in 21-30 years group, followed by the youngest group, 15-20 

(23%) (p<0.001). A total of 50.2% of the participants were single, with 42.9% in vaccinated group and 54.4% in 

unvaccinated (p<0.001). Regarding the level of formal education, majority (47.1%) in the vaccinated group had 

primary/secondary school education followed by participants with a university degree (40.6%) while in the 

unvaccinated participants inversion was noted and the majority (45.9%) had university degree followed by 

42.9% of participants with primary/secondary level education (p=0.533). Around 7% of vaccinated participants 

reported having some chronic disease with respect to just 2% in the unvaccinated group (p=0.007). A total of 

9.4% of vaccinated participants reported travelling abroad in respect to just 3% of unvaccinated (p=0.004). Also, 

significantly higher percent (27.1%) of vaccinated participants reported having had a COVID-19 in the past in 

comparison to just 18.2% of unvaccinated participants (p=0.026). The majority of participants reported wearing 

a protective mask adequately, i.e. 97.1% and 92.2% in vaccinated and unvaccinated group, respectively 

(p=0.024). High percent of participants (above 97%) in both groups reported adherence to other preventive 

measures against the spread of COVID-19. Sex of the participants, level of education, contact with a person 

with COVID-19 symptoms or with those who had laboratory confirmation of COVID-19 were similarly 

distributed in the vaccinated and unvaccinated persons without significance differences (p>0.05). 

At the second cross-sectional testing, seven days from the first, 24% of the respondents were lost to follow-

up, thus, a total of 354 participants were included, of which 150 (42.4%) were vaccinated and 204 (57.6%) were 

not vaccinated. There was no statistically significant difference in the application of the proposed preventive 

measures and activities during and after the EXIT festival, with respect to the vaccination status of the 

participants, as reported in the Table 2.  

 

Table 2. Adherence to the preventive measures in participants tested seven days after the EXIT festival visit, 

according to their vaccination status, Novi Sad, Serbia 

Variables  
Total (n=354) 

n (%) 

Vaccination status 

Vaccinated 

(n=150), 

n (%) 

Unvaccinated 

(n=204), 

n (%) 

p-value 

Wearing a mask at the festival 

Yes 110 (31.1) 52 (34.7) 58 (28.4) 

0.219 No 243 (68.6)  97 (64.7)  146 (71.6) 

Missing 1 (0.3) 1 (0.6) 0 (0) 

Wearing a mask after the festival and until the moment of testing 

Yes 310 (87.6) 133 (88.7) 177 (86.8) 

0.394 No 43 (12.1)  16 (10.7)  27 (13.2) 

Missing 1 (0.3) 1 (0.6) 0 (0) 

Staying indoors with a large number of people 

Yes 74 (20.9) 27 (18.0) 47 (23.0) 

0.270 No 279 (78.8)  122 (81.3)  157 (77.0) 

Missing 1 (0.3) 1 (0.7) 0 (0) 

Use of other preventive measures# 

Yes 326 (92.1) 141(94.0) 185 (90.7) 

0.453 No 26 (7.3)  8 (5.3)  18 (8.8)  

Missing 2 (0.6) 1 (0.7) 1 (0.5) 

Contact with the confirmed COVID-19 case/s 

Yes 1 (0.3) 0 (0.0) 1 (0.5) 
0.576 

No 353 (99.7) 150 (100.0) 203 (99.5) 
#Use of other preventive measures included: physical distancing, hand washing and disinfection 

The majority of participants (68.6%) did not wear a face mask at the festival, but 87.6% reported having 

worn a mask after the festival and until the moment of testing. Most of the participants avoided staying indoors 

with a large number of people (78.8%) and applied other preventive measures, like physical distancing, hand 
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washing and disinfection (92.1%). Only one unvaccinated respondent reported having been in contact with a 

person with a confirmed COVID-19. That participant also reported the presence of symptoms that may indicate 

COVID-19 that appeared in the first days after visiting the EXIT festival (fever, sore throat, fatigue, runny 

nose), but his RDT-Ag was negative at the second cross-sectional testing, performed seven days after visiting 

the festival.  

Twenty participants (5.6%), all of which were tested negative at the first RDT-Ag test, reported that they had 

some of the symptoms that may indicate COVID-19 infection in the first seven days after visiting the festival 

(Supplementary Table 1). Nasal congestion and runny nose, along with coughing and chest pain were the most 

common symptoms reported by these participants. Fever, malaise, diarrhoea, nausea, and headache were 

reported less frequently. In general, subjects reported the presence of multiple symptoms simultaneously. No 

significant difference in vaccination status was observed between those who reported having some of the 

symptoms that may indicate COVID-19 infection (40% were vaccinated and 60% were unvaccinated) and those 

who did not (42.5% were vaccinated and 57.5% were unvaccinated) (p=0.825) (Table 3). Finally, among these 

participants, tested by the RDT-Ag test after seven days after visiting the EXIT festival, no COVID-19 infection 

was confirmed.  

 

Table 3. Presence of the COVID-19-like symptoms from the day after the EXIT festival, by vaccination status 

of the participants, Novi Sad, Serbia 

  

Vaccination status 

against COVID-19 

Total (n=354), 

n (%) 

COVID-19-like symptoms from the day after 

the festival 
p-value 

No (n=334), 

n (%) 

Yes (n=20), 

n (%) 

Vaccinated 150 (42.4) 142 (42.5) 8 (40.0) 
0.825 

Unvaccinated 204 (57.6) 192 (57.5) 12 (60.0) 

 

Adherence to several preventive measures in participants with and without COVID-19-like symptoms 

is reported in the Table 4.  

 

Table 4. Adherence to proposed preventive measures in participants tested seven days after the EXIT festival 

visit, according to the presence of COVID-19-like symptoms, Novi Sad, Serbia 

 
Total (n=354),  

n (%) 

Without COVID-19 

symptoms 

(n=334),  

n (%) 

With COVID-19 

symptoms 

(n=20),  

n (%) 

p-value 

Wearing a mask at the festival 

Yes 110 (31.1) 106 (31.7) 4 (20.0) 

0.523 No 243 (68.6) 227 (68.0) 16 (80.0) 

Missing 1 (0.3) 1 (0.3) 0 (0) 

Wearing a mask after the festival and until the moment of testing 

Yes 310 (87.6) 292 (87.4) 18 (90.0) 

0.925 No 43 (12.1) 41 (12.3) 2 (10.0) 

Missing 1 (0.3) 1 (0.3) 0 (0) 

Staying indoors with a large number of people 

Yes 74 (20.9) 73 (21.9) 1 (5.0) 

0.189 No 279 (78.8) 260 (77.8) 19 (95.0) 

Missing 1 (0.3) 1 (0.3) 0 (0) 

Using other preventive measures# 

Yes 326 (92.1) 308 (92.2) 18 (90.0) 

0.847 No 26 (7.3) 24 (7.2) 2 (10.0) 

Missing 2 (0.6) 2 (0.6) 0 (0) 

Contact with the confirmed COVID-19 case/s 

Yes 1 (0.3) 0 (0.0) 1 (5.0) 
0.057 

No 353 (99.7) 334 (100) 19 (95.0) 
#Use of other preventive measures included: physical distancing, hand washing and disinfection 

No statistical difference (p>0.05) was found in behaviors like wearing a mask at the festival, wearing a mask 

after the festival and until the moment of testing, staying indoors with a large number of people, using other 
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preventive measures, and contact with the confirmed COVID-19 case/s, between the two observed groups. 

Finally, there was no statistically significant difference (p = 0.173) in the mean hours spent during the festival 

between visitors with (22.55 ± 15.35 hours) and those without COVID-19-like symptoms (18.06 ± 14.24 hours) 

(data are not shown). 

DISCUSSION 

The results of our analysis indicate that in the group of respondents negative on the first antigen test performed 

on the first day of their visit to the EXIT festival, during which they applied strict measures to prevent the 

spread of SARS-CoV-2 virus, there was no confirmed COVID-19, by the RDT-Ag testing, in the period of 

seven days after the visit to the festival. Specifically, at the second screening using RDT-Ag test, which was 

performed on the seventh day after the first, the test results remained negative in all subjects regardless of their 

vaccination status. About 5% of respondents reported symptoms that may indicate COVID-19 infection within 

seven days of visiting the festival, but the result of an RDT-Ag in these subjects remained negative.  

Our results coincide with the results of several studies published worldwide [9,19–21]. Namely, it was 

noticed that mass gathering outdoor events, regardless of the location, if organized in a way that allows strict 

control of the SARS-CoV-2 virus transmission and application of all prescribed preventive measures, carry a 

low risk of the SARS-CoV-2 transmission [9,19–21]. A recent systematic review, which included 11 studies 

examining the risks of COVID-19 in visitors to various mass events, indicated that strict application of 

preventive measures and their control can  reduce, but not completely eliminate the risk for SARS-CoV-2 

transmission among visitors [9]. Using mathematical models and data from studies conducted so far, it is 

estimated that an hour of stay at the theater performances, business conferences, football matches or an outdoor 

music events leads to 0.6 to 1.7 COVID-19 infections per 100,000 visitors, while an hour time spent at dance 

events and indoor concerts and festivals where visitors dance outdoors leads to 1.8 to 4.3 COVID-19 infections 

per 100,000 visitors [9]. Several studies emphasized the importance of a multilevel approach to the control of 

SARS-CoV-2 transmission, which involves the application of several preventive measures simultaneously. 

Thus, it becomes essentially difficult to determine the effectiveness of any measure individually [9,24–30]. In 

our study, we noticed that there was no difference in the occurrence of the disease, more precisely, there was no 

confirmed COVID-19 infection in the participants of our study, regardless of their vaccination status. 

At most mass events in the world, preventive measures that provide means for hand disinfection, wearing 

face masks, providing adequate ventilation, health examination and contact tracing are implemented [24–31]. In 

certain circumstances, the quarantine measure before visiting the event was applied to the visitors of mass 

events [25,27,31]. With increasing coverage of immunization against COVID-19 and the availability of different 

vaccines, the approach to organizing mass events has changed [9]. From June 2021, many countries around the 

world began to "open up" and allow the organization of mass events, requiring visitors to have a certificate of 

vaccination, or a certificate of a previous COVID-19 infection not older than six months, or a negative RDT-Ag 

or PCR test not older than 48 hours [9,19–21]. 

It  has been previously known that the use of RDT-Ag helps in the control of the COVID-19 in schools, in 

professional sports competitions, in health and social institutions, and  mass gatherings around the world 

[11,21,32,33]. Although data on the high effectiveness of the RDT-Ag strategy are increasingly available, 

caution should be placed when interpreting test results, as the sensitivity of RDT-Ag, especially in 

asymptomatic individuals widely ranged from 41.2% to 93.3%, depending on the type of RDT-Ag [11,34–36]. 

Also, the sensitivity of the rapid antigen test is lower if the prevalence of COVID-19 in the population is lower, 

so repeated testing of the population of interest is recommended in such situations in order to increase the 

sensitivity of the applied RDT-Ag for the virus detection [11,34–36]. On the other hand, RDT-Ag testing is a 

very useful method, because the results are quickly available (approximately after 10-15 minutes), due to their 

high specificity (positive persons can be immediately classified as positive) can be used on the swab sampling 

site (“point-of-care”, “near patient”), while the use of PCR testing such as the gold standard, is much more 

expensive, requires more time, special equipment and machines, and specially trained staff [11,18,34–36]. 

Results from several studies indicate that the application of a one-day screening RDT-Ag the day before a 

concert or other mass event, the use of face masks and adequate and forced room ventilation can prevent high 

rates of SARS-CoV-2 infection in the organization of a mass event indoors, and in situations where maintaining 

the physical distance among visitors is not possible and when vaccination coverage in the population is low, i.e. 

less than 10% [19,20,36]. However, the results of various studies have shown that mass gatherings with 

preventive measures have a limited impact on SARS-CoV-2 virus transmission and on the increase of the 

COVID-19 incidence in the population, if the current incidence in the community is low [9,36]. Otherwise, the 

impact of mass gathering on SARS-CoV-2 transmission and an increase in COVID-19 morbidity in the 

population would be significant and could contribute to an increase in morbidity of up to about 23% [9,36]. A 
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major problem around the world is the spread of the new variant of the virus, like delta and omicron variants, 

which were found to be more contagious than previous variants of SARS-CoV-2 virus and that also could break 

through the immune barrier acquired after COVID-19 infection or vaccination [16,37]. Thus, it is very important 

to consider this when organizing mass events, given that during July 2021, when organizing several major 

public events in Massachusetts, a slight increase in the incidence of COVID-19 was observed among the 

residents, even among those vaccinated, and in 90% of patients from the sample, the delta variant of SARS-

CoV-2 was isolated [5].  

Our study has some limitations. Firstly, we had no  control group of respondents who did not attend the 

EXIT festival and therefore we could not compare the differences in disease rates between the exposed to the 

event and those that were not exposed. Secondly, even though the EXIT festival is an international festival with 

visitors from all over the world, we included only visitors that are residents of Serbia, since it was necessary to 

conduct a repeated RDT-Ag testing seven days after the festival ended, which would not be possible to conduct 

for the international visitors since the majority of them travelled back to their homeland countries as soon as the 

festival finished. Thirdly, during the time of the festival, the number of COVID-19 cases in the population of the 

city of Novi Sad as well as the Republic of Serbia was low, and thus the circulation of the virus in the 

population was low, which could indirectly affect the lower risk of spreading the virus among EXIT festival 

visitors and consequently the absence of the COVID-19 [38]. Also, the low prevalence of COVID-19 in the 

population at the time of the study could potentially affect the lower sensitivity of the RDT-Ag. Finally, a 

slightly smaller number of subjects responded to the follow-up call for the second RDT-Ag testing compared to 

the calculated sample size However, we argue that this reduction in sample size did not significantly affect our 

findings.  

Despite these limitations, the results of our study and their comparability with the previous findings from the 

literature are important since they imply the possibility of a good control of the SARS-CoV-2 transmission and 

COVID-19 at the mass events during the COVID-19 pandemic. Also, our findings indicate that the organization 

of mass events is accompanied by a low risk of disease if the recommended preventive measures are applied and 

strictly controlled. In line with this, there was no increased number of COVID-19 cases in Novi Sad, in 

community, after the EXIT festival finished. The results of our study should be interpreted in the light of the 

intensity of SARS-CoV-2 virus transmission in the population, the emergence of new virus variants and their 

characteristics. Finally, current results lead to the conclusion that with good organization and following the 

preventive measures during a visit to a mass event, the risk of COVID-19 associated with a mass event is not 

significantly higher than that estimated in the population, at the time.  
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