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ABSTRACT

Background: The economic impact of governmental legal restrictions during COVID-19
pandemic requires evaluation of the balance between health and economy. This study aims
to assess the health impact of reopening the local nightlife under controlled conditions.

Methods: Observational study with a paired control group (1:5 ratio), performed in a nightlife
restricted area in Sitges on May 2021. Volunteers were selected through a convenience
sampling. Participants, aged over 17, presented negative Ag-RDT test on the same afternoon,
and not having a positive RT-PCR or Ag-RDT test and/or symptoms associated with COVID-
19 in the last 7 days, not being close contact with someone infected in the last 10 days, or
having had close contact with someone with a suspicion of COVID-19 in the last 48 hours was
required to access the event. Mask was mandatory, drinking was allowed and no social
distance was required. The main outcome was evidence of infection by SARS-CoV-2 at 14
days follow-up.

Results: Of the 391 participants no positive SARS-CoV-2 cases were detected at 14 days,
resulting in an estimation of a cumulative incidence (95% confidence interval) of 0 (0, 943.45)
/100,000 inhabitants. In the control group, 2 cases with RT-PCR test were identified, a
cumulative incidence of 102.30 (12.39, 369.55) /100,000 inhabitants.

Conclusions: Attendance to night-clubs under controlled conditions and previous negative Ag-
RDT did not show an increased transmissibility of SARS-CoV-2. Secure aperture of nightlife
sector is possible under reduced capacity limits, controlled access by Ag-RDT, and
environments where compliance of sanitary measures conditions are maintainable.

Strengths and limitations of this study

¢ No studies have focused on the reopening of the more common sources on nightlife
under the COVID-19 pandemic: small clubs.

e This is an observational study with a convenience sampling, with a paired control
group.

e Participants performed Ag-RDT tests the afternoon of the event’'s day. Ag-RDT
follow-up tests 6 days after the intervention minimized unregistered infections in the
exposed group

e Setting: 5 nightclubs with interior areas and exterior terraces, wearing masks was
mandatory, drinking was allowed, and social distance was not required.
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INTRODUCTION

The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) pandemic had infected
186 million people and caused over 4 million deaths worldwide by July 12t 2021, with wide
variability between countries and regions [1]. The SARS-CoV-2 transmission mostly occurs
by direct contact or through droplets and aerosols from an infected person located within 2
meters range and exposition times over 15 minutes [2,3]. Indoor, poorly ventilated, crowded
spaces [4] where people gather are hotspots for the transmission of virus [5].

The Coronavirus Disease 2019 (COVID-19), caused by SARS-CoV-2, has an incubation
period that varies from 2 to 14 days. Among the symptomatic people, 50% develop symptoms
within 5.1 days and 75% within 11.5 days [6].

The gold standard diagnostic test for SARS-Cov-2 is the real-time reverse-transcription
polymerase chain reaction (RT-PCR), which detects viral RNA, presenting good results in
terms of reliability, sensibility and specificity [7]. Although RT-PCR can detect positive cases
from the beginning of the infection in symptomatic and asymptomatic people, the need for
well-equipped labs with specialized professionals increases the total delivery times and costs
[8]. In contrast, the lateral flow immunochromatographic rapid antigen diagnostic tests (Ag-
RDT) for SARS-CoV-2 can detect viral proteins and provide results in situ within less than 30
minutes; despite its sensitivity is below WHO’s recommendations, Ag-RDTs still offer the
possibility of rapid, easy and inexpensive detection of SARS-CoV-2 in individuals who have
high viral loads and hence are at high risk of transmitting the infection to others [9], which is
the relevant issue for most public health measures [10].

The sanitary and social crisis subsequent to the COVID-19 pandemic have forced many
governments to deploy new social policies and legal restrictions, mostly focused on reducing
the spreading of COVID-19. In Spain, restrictions to mobility and economic activity -with
temporal closure of restaurants, hotels and nightlife activities - began with the first alarm state
on March 2020 [11]. Currently, some restrictions on capacity limitations and opening hours
still prevail. The balance between health and economy is still on study in the more flexible
stage we are in: bars, restaurants, pubs, discotheques, and concert venues were still on the
tightrope, claiming for secure measures allowing them to flounder.

The herd-immunity, mainly through massive vaccination, is the key goal to restore social and
economic activities in this sector. In Catalunya, on May 5th 2021, a 30.5% of the population
had received at least one dose, and a 13.6% had completed vaccination [12]. Due to age
prioritisation, only 6.9% of 18-24 years old Catalans and 11% of aged 25-49 had some
vaccination, thus constituting age ranges where legal measures were still prominent on
controlling virus transmission.

Some studies have been carried out in Catalunya to assess the impact of losing legal
restrictions on various types of social activities, including indoor gigs and dining passes in
restaurants; although just two articles have been published up to date [13,14], press
conferences have spread some results on three initiatives [15]. None of these studies detected
any increased risk associated with the expositions.
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The present study is another step in generating evidence on the safety reopening of social
activities in Catalonia. We aimed to assess the impact of loosening alarm state restrictions in
small clubs nightlife on SARS-CoV-2 infections at 14 days.

METHODS

This is an observational study with a paired control group, performed in a nightlife restricted
area in Sitges (Barcelona, Spain) on May 20th 2021.

The volunteer attending the event were recruited by convenience sampling promoted -mainly
through social networks- by participant entities (council, guild, locals) and registered through
the official city council web. Inclusion and exclusion criteria for all exposition groups (formed
by study volunteers and staff groups) are defined in table 1. Participants performed their Ag-
RDT tests in scheduled intervals the afternoon of the event’s day in Sitges. The Ag-RDT test
was performed by trained health professionals following manufacture’s instructions (AllTest,
Ref. ICOV-502, Japan). Manufacturers’ reported sensitivity and especificity were 96.4% and
99.9%, respectively.

Table 1. Inclusion and exclusion criteria for study participants (volunteers and staff groups)
attending the nightlif mass-gathering event

Inclusion criteria Exclusion criteria
1. Aged over 17 1. Declaring to have a positive RT-PCR or
Ag-RDT test in the last 7 days

2. Living in Sitges area and Barcelona 2. Presenting symptoms associated with

3.Having an individual health card of the COVID-19 in the last 7 days (according to

Catalan public healthcare system Catalan Health Department protocols

4. A negative Ag-RDT test the same [16,17]):

afternoon (provided by the organization) a) at least one of these: fever, persistent
cough, shortness of breath, anosmia,
ageusia

b) at least two of the following: sore
throat, a cold, fatigue, myalgia,
headache, vomiting or diarrhea stomach
ache
3. Having had close contact with someone
infected in the last 10 days
4. Having had close contact with someone
with a suspicion of COVID-19 in the last 48
hours

The nightlife event was developed from 23:00 p.m. of May 20th to 3:00 a.m of May 21st, in a
restricted street section, including 5 nightclubs with interior areas (capacity 42-98 people) and
exterior terraces (capacity 15-35 people), with controlled registered access exclusively for
participants. Mask was mandatory (quirurgical or FFP2). Drinking was allowed indoors and
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outdoors. Social distance was not required. Hydroalcoholic gel and panels reminding COVID-
19 safety standards and their participation in the study were distributed throughout all the area.
A follow-up Ag-RDT test on day 6 after the event was performed on participants.

The control group was obtained through secondary data from the primary care electronic
health records (PC-EHR), by a pseudonymized paired extraction of individuals not attending
the social event. Pairing was executed by exact age, sex, residence municipality,
socioeconomic index, previous SARS-CoV-2 confirmed infection, and vaccination status (at
least one dose administred), by a 1:5 ratio.

Sample size was conditioned on capacity limitations fixed on 75% of the locals’ usual limits,
resulting in 400 volunteers. Considering the 14 days cumulative incidence of COVID-19
occurring in the health district (Geréncia Territorial Metropolitana Sud) on April 29th 2021
(210.46/100,000 inhabitants [https://dadescovid.cat/]), significant differences would be found
observing a 14 days incidence in the intervention group of 1.38% (6 positive cases), with a
level of significance of 0.05 and power of 0.8.

Variables

The main outcome was confirmed case (PCR, Ag-RDT and serology) of SARS-CoV-2
infection at 14 days follow-up. As a secondary outcome, the number of positive Ag-RDTs
performed presencially at 6 days in the exposition group was considered. The main outcome
was gathered from both the 6 days follow-up Ag-RDT and any registry in the PC-EHR at 14
days follow-up for the exposition group, an only from PC-EHR for the control group.

All other variables were obtained from PC-EHR: age, sex, MEDEA socioeconomic deprivation
index [18] (classifiying individuals into septiles), previous SARS-CoV-2 confirmed infection
and previous vaccination: first and second intake, date, and vaccine commercial brand
(BioNTech - Pfizer / Moderna / Oxford AstraZenecae/Janssen-Johnson&Johnson).

This information was collected for all participants, which were cathegorized according to their
role as Organizers, Security personnel, Club workers, or Volunteers.

Statistical analysis

All variables were described and compared by participant role groups. Median, interquartile
range, mean and standard deviation were calculated for continuous variables, and absolute
and relative frequencies were described for categorical variables. Homogeneity in distribution
across roles was tested using Kruskal-Wallis or Chi-square tests and complete case analysis.
As pairing was performed by the exact characteristics, no description will be provided for the
controls (presenting the same values as study participants).

Cumulative incidence was calculated for study participants as the number of positive cases at
14 days divided by the total of individuals exposed, transformed into cases per 100,000
inhabitants, and with confidence intervals estimated by the exact method.

Patient and Public Involvement
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The Associacio d'Establiments d'Oci Nocturn de Sitges (Association of Nightlife Premises of
Sitges) and the Federacié Catalana de Locals d'Oci Nocturn (Catalan Federation of
Nightclubs) proposed and promoted the initiative and developed with The Sitges Council the
initial proposal. The Catalan Public Health Agency was contacted to adapt it to a formal study
design and develop it, with the aforementioned entities participating in the conception and
dissemination. There was an immediate return of results to the entities to allow their
dissemination

Ethical considerations

This study was approved by the Research Ethics Committee of the Institute for Primary Health
Care Research Jordi Gol i Gurina (IDIAPJGol) and the Technical Committee of the Civil
Protection Plan of Catalonia (PROCICAT). The study guarantees compliance with the new
General Data Protection Regulation (GDPR)) EU 2016/679, the guidelines of the Principles of
the Declaration of Hélsinki and the Belmont Report.

Participants were informed about the project and signed a responsible statement and informed
consent to participate and allowed the use of their pseudonymized data exclusively for this
project. Informed consent was not required for participants in the control group as the
information was pseudonymized.

The external entity ‘Curasana’ (www.curasana.org) was responsible for the logistic and
performance of Ag-RDT tests. Results were sent to the Catalan Institute of Health (ICS);
positive results were communicated and introduced to EHR for assistance purposes. The ICS
and the IDIAPJGol were independently responsible for the data processing within the
framework of this study.

RESULTS

No positive Ag-RDTs tests were detected at baseline. The final exposition group was
composed of 391 participants (332 volunteers, 9 security staff, 32 bartenders/DJs, 18
organizers) that accessed the nightlife restricted area. Participants had a median/mean age
of 37/37.5 years, 50% were between 23 and 50 years (Table 2). 55.7% were male, and there
was an underrepresentation of extreme catalan socioeconomic ranges (specially the least
deprived, with a 4.1% in front of the 28.6% in general population). About 9.0% had been
previously infected by SARS-CoV-2, 10.7% had at least one vaccination dose, and 1.0% had
been both vaccinated and infected.

Staff groups were significantly different than volunteers in terms of age (organizers were
significantly older), sex (due to a 100% male security personnel) and socioeconomic status
(565.5% of security personnel came from most deprived areas). Although not significant,
security personnel and bartenders/DJs had lower percentages of vaccination and previous
infection. As control group was matched by exact characteristics, it presented the exact same
distribution for all variables except for the outcomes.
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Volunteers stayed in the local nightlife delimited area for a mean of 177 minutes (minimum-
maximum: 59-210 minutes). 88% of participants attended the 6 days Ag-RDT, all of them with
negative results.

No positive SARS-CoV-2 cases were detected at 14 days in the exposition group, (estimated
cumulative incidence (95% confidence interval): 0 (0, 943.45) / 100,000 inhabitants) and 2
positive RT-PCR cases in the control group (cumulative incidence of 102.30 (12.39, 369.55) /
100,000 inhabitants).
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1
2
3
. g . . . s . . ,
4 Table 2. Sample characteristics and outcomes in the sample of participants in the ‘Reobrim Sitges’ study, Overall and by role groups.
5
6
7
Missings Global Organizers (n=18) Security personnel Club workers (n= Study Participants (n=332)
8 Age : Median [IQR] 391 0 37.00 [23.00, 50.00] 54.00 [48.25, 57.00] 41.00 [38.00, 46.00] 29.00 [25.00, 40.25] 35.50 [23.00, 50.00] <0.001
9 Age : Mean (SD) 37.54 (15.53) 51.67 (8.60) 41.44 (6.95) 33.06 (10.53) 37.10 (15.99) <0.001
Sex:n (%) 391 0 0.017
10 Women 173 (44.25%) 8 (44.44%) 0(0.00%) 10 (31.25%) 155 (46.69%)
11 Men 218 (55.75%) 10 (55.56%) 9 (100.00%) 22 (68.75%) 177 (53.31%)
12 MEDEA Deprivation Index : Median [IQR] 374 17 -0.32[-0.32, 0.48] -0.32[-0.32,-0.14] 0.64 [0.48, 1.07] -0.32[-0.32, 0.64] -0.32[-0.32, 0.48) 0.022
MEDEA Deprivation Index : Mean (SD) 0.04 (0.59) -0.03 (0.64) 0.79 (0.49) 0.09 (0.67) 0.02 (0.58) 0.015
1 3 MEDEA Deprivation Index Categories: n (%) 391 0 <0.001
Least deprived Septiles (28.6%, 16 (4.09% 0 (0.00% 0 (0.00% 1(3.12%, 15 (4.52%,
deprived Septiles (28.6%) (4.09%) (0.00%) (0.00%) (3.12%) (4.52%)
15 Most deprived Septiles (28.6%) 98 (25.06%) 3 (16.67%) 5 (55.56%) 9(28.12%) 81 (24.40%)
3 Central Septiles (42.8%) 260 (66.50%) 13 (72.22%) 1(11.11%) 21 (65.62%) 225 (67.77%)
16 No Medea 17 (4.35%) 2(11.11%) 3(33.33%) 1(3.12%) 11 (3.31%)
17 Previous infection : n (%) 391 0 35 (8.95%) 3(16.67%) 0(0.00%) 2 (6.25%) 30 (9.04%) 0.477
Previous infection date : Median (IQR) 35 356 2020-11-02 [2020-08-17, 2021-01-08]  2021-01-13 [2020-11-04, 2021-01-17] = 2021-01-19 [2021-01-02, 2021-02-05]  2020-10-15 [2020-08-12, 2021-01-03] 0.256
18 First vaccination : n (%) 391 0 42 (10.74%) 1 (5.56%) 0(0.00%) 2(6.25%) 39 (11.75%) 0.456
1 9 Vaccine 1 company : n (%) 42 349
BioNTech / Pfizer 17 (40.48%) 1 (100.00%) 0 (0.00%) 16 (41.03%)
20 Moderna 8(19.05%) 0(0.00%) s 2 (100.00%) 6 (15.38%)
Oxford / AstraZeneca 17 (40.48% 0(0.00%, - 0 (0.00% 17 (43.59%
ford / ( ) ( ) ( ) ( )
22 Second vaccination : n (%) 391 0 23 (5.88%) 1(5.56%) 0(0.00%) 2 (6.25%) 20 (6.02%) 0.900
Vaccine 2 company : n (%) 23 368
BioNTech / Pfizer 15 (65.22% 1(100.00%, = 0 (0.00%, 14 (70.00%,
23 h/Pf ( ) ( ) (0.00%) ( )
24 Moderna 7(30.43%) 0(0.00%) 3 2 (100.00%) 5 (25.00%)
2 Oxford / AstraZeneca 1(4.35%) 0(0.00%) - 0 (0.00%) 1 (5.00%)

5 Vaccinated and infected : n (%) 391 0 73 (18.67%) 4(22.22%) 0(0.00%) 3(9.38%) 66 (19.88%) 0.225
26 Follow-up Ag-RTD at 6 days : n (%) 391 0 0.069
57 Negative result 344 (87.98%) 17 (94.44%) 6 (66.67%) 31 (96.88%) 290 (87.35%)

Not attending 47 (12.02%) 1(5.56%) 3(33.33%) 1(3.12%) 42 (12.65%)
28 Extra tests at 14 days 18 373 -
29 PCR 13 (72.22%) s 2 (100.00%) 2 (100.00%) 9 (64.29%)

TAR 5(27.78%) - 0(0.00%) 0(0.00%) 5 (35.71%)

30 Test results at 14 days 18 373 -
31 Negative result 18 (100.00%) - 2 (100.00%) 2 (100.00%) 14 (100.00%)
32
33
34
35
36
37
38
39
40
41
42
43 . . . . S
42 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
45
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DISCUSSION

The ‘Reobrim Sitges’ nightlife study loosening alarm state restrictions in small clubs resulted
in no positive SARS-CoV-2 test results among participants at the 14 days follow-up, while in
the control group 2 positive cases were detected without statistically significant differences.
This study adds new evidence to the other studies assessing the impact of the reopening of
the social and cultural nightlife.

Up to date, most of articles studying COVID-19 in mass-gathering events either reported
retrospective analyses of SARS-CoV-2 transmission [19-21] or described mitigation plans and
measures applied during mass-gathering events [22,23]. Only one controlled trial was
published in Catalonia [13].

Revollo et al. [13] present a randomized controlled trial assessing the impact, in terms of
SARS-CoV-2 infections, of attending a live gig in a medium-sized concert hall (capacity of 900
people) in Barcelona, on December 2020. 1047 individuals aged 18-59 years with a negative
Ag-RDT on the same day, no comorbidities, and declaring not having a positive COVID-19
diagnose during the last 14 days were randomly assigned to the experimental group and
attended the indoor event (at 50% of hall’s capacity; n=465), or sent home (control group,
n=495). With a mean staying time of 2:40 hours, 8 days after the event no positive RT-PCR
tests were found in the intervention group, whereas two (<1%) individuals in the control arm
had a positive Ag-RDT and RT-PCR results. Common elements with our study are: sample
size, use of Ag-RDT as inclusion criteria, age ranges, freedom of movement with no social
distance, and use of masks (although both FFP2 and quirurgical were allowed in our study).
Both studies obtained similar results, despite in ours a) drinking was allowed in all the
perimeter, and b) the event was developed in locals with indoor capacities below 100 people
without indoor air quality control, and with bigger outdoor areas.

On March 2021 an observational study assessed the impact of attending to a live gig in a big
concert hall in Barcelona: 4.584 attendees (below 30% of 17,000 persons hall’s capacity) with
negative Ag-RDT simultaneously enjoyed the experience in three isolated groups, with no
social distancing, wearing FFP2 masks and independent drinking areas, resulting in a
cumulative incidence at 14 days of 130.7 infections per 100,000 inhabitants. This, compared
to the age-adjusted estimation of 295.5/100,000 observed in the city of Barcelona for the same
period, supposed no significant impact due to the event [14], in line with our results.

As aforementioned, the press has published other experiences such as the “Obrir Girona”
initiative [15], performed from April 23rd to May 22nd 2021 in Girona, assessing the impact of
reactivating a broader range of social activities under “very low infection capacity” conditions.
Social activities included dinners in restaurants, an electronic music gig (250 attendees at full
capacity, wearing masks -drinking allowed in independent room- with no social distance), and
a pop gig (1,000 attendees at 56% capacity, wearing masks -drinking allowed at exterior bar-
with no social distance). “Very low infection capacity“was considered if participants were
vaccinated in the last 6 months, had overcome COVID-19 in the last 3 months, or had a
negative Ag-RDT in the last 36 hours. Of the 1,350, only 3 participants got a positive test
between day 7 and 14 after the events [24]. Remarkably, the study inclusion criteria of
participants relied not only on Ag-RDT screening, but also considered recent vaccination or
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infection as an indicator of low infection capacity. Despite its heterogeneity in social activities
and locations, the observed low incidence rate supports their low infection capacity criterium.

Other projects have been developed in Netherlands and United Kingdom to examine how
events can be reopened with reduced risk [25,26]. A pilot study in Liverpool explored the
nightclubs reopening in semi-controlled settings [27]. Despite differences in the methodology,
results were in line with ours; an exploratory modelling of transmission risks at nightclubs
suggests that primary transmissions are reduced by 53% through testing on the day.

Informally, if these unpublished results are right, social activities in Catalonia under sanitary
controlled access would have resulted in 9 people infected at 14 days out of 6739 participants
up to date. However, press information has attributed to the three extraordinarily authorized
festivals in Catalonia on July 2021 a risk of infection around 1.7 times higher than expected
[28,29]; without a published official report, the press conference of the government public
health agency pointed out the inefficiency of the Ag-RDT control process in one of the events,
and the relaxation in the use of masks after several hours in a considered safe environment,
along with the apparition of more contagious SARS-CoV-2 variants, as possible causes for
such bad results in comparison to pilot studies. This led to new limitations and highlighted the
importance of vaccination and the cumulative protective effect of Ag-RDT tests and masks in
these scenarios.

On july 29th, after few weeks of alarming negative evolution, specially in the 15-24 age range
population, the Catalan government decided to suppress the reopening of nightlife social
activities [30]. The opening of such activities had been done until then without any sanitary
access control, exclusively with mandated use of masks. The dissonance between results of
controlled studies and real life, apart from the higher transmissibility of the delta variant,
highlights the importance of this access control and sanitary measures when reducing the
spreading of the virus.

Despite Ag-RDT lacks in high sensitivity [9] evidence supports its use, along with other
measures, to ensure safe enough environments for mass-gathering (nightlife) events; a low-
cost, easy performance and quick-result test seems a good option for a wide range of social
activities. Nonetheless, the use of Ag-RDT test needs to be evaluated in every situation
depending on the type of activitie and the epidemiological data at the time of the event,
including rate of vaccination [31]. Each real situation needs to balance the benefits of having
rapid Ag-RDT results for immediate and appropriate management and public health action
against the harm of false negative results [31]. In our study, as the two studies in Barcelona,
the organization provided the tests the same day. This guarantees the temporal proximity to
the event and the inalterability of results, but requires a logistic, sanitary and economic effort
which could be assumable for large events but hardly for small clubs’ nightlife. Moreover,
performing tests does not exclude the necessity to follow other security measures, as the use
of the mask [26]. Applications in line with the “Re-open EU” or the one used in the “Obrir
Girona” study can be a useful tool for reporting low infection capacity probable from different
sources.

The highly variable context/situation hinders the reproducibility of these types of studies. The
extension of vaccination to all age ranges along with sanitary access control to nightlife
activities should provide a safer nightlife enviroment, necessary to recover social and
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economic activities, while to disencouraging uncontrolled nightlife “botellén” (street alcohol
consumption) and ilegal private massive events.

During our study, the first cases of SARS-CoV-2 Delta variant had been detected in Spain;
this variant seems to be around 60% more transmissible than the Alpha variant. Thus, Delta
variant is spreading worldwide as the fittest and fastest variant and it is becoming dominant in
many countries. Evidence in the UK shows that 75% of infections by Delta variant are
occurring in people who are not vaccinated and about 4 to 57% in people who are fully
vaccinated [32], thus affecting age ranges more prone to enjoy nightlife. More research is
needed to ensure our results can be extrapolated to the Delta variant.

Some limitations are present in our study. The selection of volunteers was non-random, with
the aim of including a profile of clients specific of each nightclub. To adjust for this selection
bias, a control group matched by age, sex, and socioeconomic index, history of previous
SARS CoV-2 infection, and SARS CoV-2 vaccine status was sought. However, a residual bias
cannot be ruled out as a result of other parameters that we cannot control.

On the other hand, monitoring new infections through EHR may not have detected
asymptomatic or mild symptomatic cases that were not consulted by health systems. This fact
was minimized in the intervention group with the performance of the Ag-RDT follow-up test 6
days after the intervention, with an acceptable loss rate of 12%. Despite the lower sensitivity
and specificity of the Ag-RDT test, this follow-up increased the likelihood of measuring the
impact of the intervention on the onset of new infections, at risk of overestimating the negative
impact of the intervention.

As a conclusion, in our study the attendance to nightclubs under controlled conditions and
previous negative Ag-RDT did not show an increased transmissibility of SARS-CoV-2. These
results, within the framework of health and safety, provide insight into the possibility of more
secure apertures for event organizers.
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items listed below.
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missing information. If you are certain that an item does not apply, please write "n/a" and provide a short

explanation.

Upload your completed checklist as an extra file when you submit to a journal.

In your methods section, say that you used the STROBE cohortreporting guidelines, and cite them as:

von Elm E, Altman DG, Egger M, Pocock SJ, Gotzsche PC, Vandenbroucke JP. The Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE) Statement: guidelines for reporting

observational studies.
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abstract
Title #la  Indicate the study’s design with a commonly used term in the title or 3
the abstract
Abstract #1b  Provide in the abstract an informative and balanced summary of what 3
was done and what was found
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Background / #2 Explain the scientific background and rationale for the investigation 4-5
rationale being reported
Objectives #3 State specific objectives, including any prespecified hypotheses 5
Methods
Study design #4 Present key elements of study design early in the paper 5
Setting #5 Describe the setting, locations, and relevant dates, including periods 5-6
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applicable
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measurement methods of assessment (measurement). Describe comparability of
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separately for for exposed and unexposed groups if applicable.

Bias #9 Describe any efforts to address potential sources of bias

Study size #10  Explain how the study size was arrived at

Quantitative #11  Explain how quantitative variables were handled in the analyses. If
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Statistical #12a Describe all statistical methods, including those used to control for
methods confounding

6

Statistical #12b Describe any methods used to examine subgroups and interactions
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social) and information on exposures and potential confounders. Give
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applicable.
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Report numbers of outcome events or summary measures over time.
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applicable.

Give unadjusted estimates and, if applicable, confounder-adjusted 8
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Summarise key results with reference to study objectives

Discuss limitations of the study, taking into account sources of
potential bias or imprecision. Discuss both direction and magnitude of

any potential bias.

Give a cautious overall interpretation considering objectives,
limitations, multiplicity of analyses, results from similar studies, and

other relevant evidence.

Discuss the generalisability (external validity) of the study results

Give the source of funding and the role of the funders for the present
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ABSTRACT

Background: The economic impact of governmental legal restrictions during COVID-19
pandemic requires evaluation of the balance between health and economy. This study aims
to assess the health impact of reopening nightlife under controlled conditions.

Objectives: To assess the impact of loosening alarm state restrictions in small clubs nightlife
on SARS-CoV-2 infections at 14 days.

Design: Black box study with a paired control group (1:5 ratio)

Setting: A nightlife restricted area in Sitges on 20st May 2021. 5 nightclubs with interior areas
and exterior terraces. Wearing masks was mandatory, drinking was allowed, and social
distance was not required.

Participants: Volunteers were selected through a convenience sampling. Participants, aged
over 17, with negative Ag-RDT test on the same afternoon, and without a positive RT-PCR or
Ag-RDT test and/or symptoms associated with COVID-19 in the last 7 days, not being close
contact with someone infected in the last 10 days, or having had close contact with someone
with a suspicion of COVID-19 in the last 48 hours was required to access the event.

Primary outcome: Evidence of infection at electronic health records by SARS-CoV-2 at 14
days follow-up.

Results: Of the 391 participants (median age 37 years; 44.3% women), no positive SARS-
CoV-2 cases were detected at 14 days, resulting in an estimation of a cumulative incidence
(95% confidence interval) of 0 (0, 943) /100,000 inhabitants. In the control group, 2 cases with
RT-PCR test were identified, a cumulative incidence of 102.30 (12.4, 369) /100,000
inhabitants.

Conclusions: Attendance to nightlife under controlled conditions and previous negative Ag-
RDT did not show an increased transmissibility of SARS-CoV-2. Secure aperture of nightlife
sector is possible under reduced capacity limits, controlled access by Ag-RDT, and
environments where compliance of sanitary measures conditions are maintainable.

Strengths and limitations of this study

e This is a black box study with a convenience sampling, with a paired control group.

e Participants performed Ag-RDT tests the afternoon of the event's day prior
accessing the event

e Evidence of infection by SARS-CoV-2 at 14 days was obtained in the EHR

o Ag-RDT follow-up tests 6 days after the intervention minimized unregistered
infections in the exposed group with only 12% loss.
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INTRODUCTION

The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) pandemic had infected
186 million people and caused over 4 million deaths worldwide by July 12t 2021, with wide
variability between countries and regions [1]. The SARS-CoV-2 transmission mostly occurs
by direct contact or through droplets and aerosols from an infected person located within 2
meters range and exposition times over 15 minutes [2,3]. Indoor, poorly ventilated, crowded
spaces [4] where people gather are hotspots for the transmission of virus [5].

The Coronavirus Disease 2019 (COVID-19), caused by SARS-CoV-2, has an incubation
period that varies from 2 to 14 days. Among the symptomatic people, 50% develop symptoms
within 5.1 days and 75% within 11.5 days [6].

The gold standard diagnostic test for SARS-Cov-2 is the real-time reverse-transcription
polymerase chain reaction (RT-PCR), which detects viral RNA, presenting good results in
terms of reliability, sensibility and specificity [7]. Although RT-PCR can detect positive cases
from the beginning of the infection in symptomatic and asymptomatic people, the need for
well-equipped labs with specialized professionals increases the total delivery times and costs
[8]. In contrast, the lateral flow immunochromatographic rapid antigen diagnostic tests (Ag-
RDT) for SARS-CoV-2 can detect viral proteins and provide results in situ within less than 30
minutes. Despite its sensitivity is below WHO’s recommendations, Ag-RDTs still offer the
possibility of rapid, easy and inexpensive detection of SARS-CoV-2 in individuals who have
high viral loads and hence are at high risk of transmitting the infection to others [9], which is
the relevant issue for most public health measures [10].

The sanitary and social crisis subsequent to the COVID-19 pandemic have forced many
governments to deploy new social policies and legal restrictions, mostly focused on reducing
the spreading of COVID-19. In Spain, restrictions to mobility and economic activity -with
temporal closure of restaurants, hotels and nightlife activities - began with the first alarm state
on March 2020 [11]. At the moment of writing this paper, September 2021, some restrictions
on capacity limitations and opening hours still prevail. The balance between health and
economy is still on study in the more flexible stage we are in: bars, restaurants, pubs,
discotheques, and concert venues were still on the tightrope, claiming for secure measures
allowing them to flounder.

The herd-immunity, mainly through massive vaccination, is the key goal to restore social and
economic activities in this sector. In Catalunya, on May 5th 2021, a 30.5% of the population
had received at least one dose, and a 13.6% had completed vaccination [12]. Due to age
prioritisation, only 6.9% of 18-24 years old Catalans and 11% of aged 25-49 had some
vaccination, thus constituting age ranges where legal measures were still prominent on
controlling virus transmission.

Some studies have been carried out in Catalunya to assess the impact of losing legal
restrictions on various types of social activities, including indoor gigs and dining passes in
restaurants; although just two articles have been published up to date [13,14], press
conferences have spread some results on three initiatives [15]. None of these studies detected
any increased risk associated with the expositions.
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The present study is another step in generating evidence on the safety reopening of social
activities in Catalonia. We aimed to assess the impact of loosening alarm state restrictions in
small clubs nightlife on SARS-CoV-2 infections at 14 days.

METHODS

This is a black box study with a paired control group, performed in a nightlife-restricted area
in Sitges (Barcelona, Spain) on May 20th 2021.

The volunteer attending the event were recruited by convenience sampling promoted -mainly
through social networks- by participant entities (council, guild, locals) and registered through
the official city council web. Inclusion and exclusion criteria for all exposition groups (formed
by study volunteers and staff groups) are defined in table 1. Participants performed their Ag-
RDT tests in scheduled intervals the afternoon of the event’s day in Sitges. The Ag-RDT test
was performed by trained health professionals following manufacture’s instructions (AllTest,
Ref. ICOV-502, Japan). Manufacturers’ reported sensitivity and especificity were 96.4% and
99.9%, respectively.

Table 1. Inclusion and exclusion criteria for study participants (volunteers and staff groups)
attending the nightlif mass-gathering event

Inclusion criteria Exclusion criteria
1. Aged over 17 1. Declaring to have a positive RT-PCR or
Ag-RDT test in the last 7 days

2. Living in Sitges area and Barcelona 2. Presenting symptoms associated with

3.Having an individual health card of the COVID-19 in the last 7 days (according to

Catalan public healthcare system Catalan Health Department protocols

4. A negative Ag-RDT test the same [16,17]):

afternoon (provided by the organization) a) at least one of these: fever, persistent
cough, shortness of breath, anosmia,
ageusia

b) at least two of the following: sore
throat, a cold, fatigue, myalgia,
headache, vomiting or diarrhea stomach
ache
3. Having had close contact with someone
infected in the last 10 days
4. Having had close contact with someone
with a suspicion of COVID-19 in the last 48
hours

The nightlife event was developed from 23:00 p.m. of May 20th to 3:00 a.m of May 21st, in a
restricted street section, including 5 nightclubs with interior areas (capacity 42-98 people) and
exterior terraces (capacity 15-35 people), with controlled registered access exclusively for
participants. Mask was mandatory (quirurgical or FFP2), except for drinking or smoking.
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Drinking was allowed indoors and outdoors. Social distance was not required. Hydroalcoholic
gel and panels reminding COVID-19 safety standards and their participation in the study were
distributed throughout all the area. No special ventilation measures were required. A follow-
up Ag-RDT test on day 6 after the event was performed on participants.

The control group was obtained through secondary data from the primary care electronic
health records (PC-EHR), by a pseudonymized paired extraction of individuals not attending
the social event. Pairing was executed by exact age, sex, residence municipality,
socioeconomic index, previous SARS-CoV-2 confirmed infection, and vaccination status (at
least one dose administred), by a 1:5 ratio.

Sample size was conditioned on capacity limitations fixed on 75% of the locals’ usual limits
(according to and authorized by the Health Department within the context of this study),
resulting in 400 volunteers. Considering the 14 days cumulative incidence of COVID-19
occurring in the health district (Geréncia Territorial Metropolitana Sud) on April 29th 2021
(210/100,000 inhabitants [https://dadescovid.cat/]), significant differences would be found
observing a 14 days incidence in the intervention group of 1.38% (6 positive cases), with a
level of significance of 0.05 and power of 0.8.

Variables

The main outcome was confirmed case (PCR, Ag-RDT and serology) of SARS-CoV-2
infection at 14 days follow-up. As a secondary outcome, the number of positive Ag-RDTs
performed in-person at 6 days in the exposition group was considered. The main outcome
was gathered from both the 6 days follow-up Ag-RDT and any registry in the PC-EHR at 14
days follow-up for the exposition group, an only from PC-EHR for the control group.

All other variables were obtained from PC-EHR: age, sex, MEDEA socioeconomic deprivation
index [18] (classifiying individuals into septiles), previous SARS-CoV-2 confirmed infection
and previous vaccination: first and second intake, date, and vaccine commercial brand
(BioNTech - Pfizer / Moderna / Oxford AstraZenecae/Janssen-Johnson&Johnson).

This information was collected for all participants, which were cathegorized according to their
role as Organizers, Security personnel, Club workers, or Volunteers.

Statistical analysis

All variables were described and compared by participant role groups. Median, interquartile
range, mean and standard deviation were calculated for continuous variables, and absolute
and relative frequencies were described for categorical variables. Homogeneity in distribution
across roles was tested using Kruskal-Wallis or Chi-square tests and complete case analysis.
As pairing was performed by the exact characteristics, no description will be provided for the
controls (presenting the same values as study participants).

Cumulative incidence was calculated for study participants as the number of positive cases at
14 days divided by the total of individuals exposed, transformed into cases per 100,000
inhabitants, and with confidence intervals estimated by the exact method.

Patient and Public Involvement
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The Associacio d'Establiments d'Oci Nocturn de Sitges (Association of Nightlife Premises of
Sitges) and the Federacio Catalana de Locals d'Oci Nocturn (Catalan Federation of
Nightclubs) proposed and promoted the initiative and developed with The Sitges Council the
initial proposal. The Catalan Public Health Agency was contacted to adapt it to a formal study
design and develop it, with the aforementioned entities participating in the conception and
dissemination. There was an immediate return of results to the entities to allow their
dissemination

Ethical considerations

This study was approved by the Research Ethics Committee of the Institute for Primary Health
Care Research Jordi Gol i Gurina (IDIAPJGol) and the Technical Committee of the Civil
Protection Plan of Catalonia (PROCICAT). The study guarantees compliance with the new
General Data Protection Regulation (GDPR)) EU 2016/679, the guidelines of the Principles of
the Declaration of Hélsinki and the Belmont Report.

Participants were informed about the project and signed a responsible statement and informed
consent to participate and allowed the use of their pseudonymized data exclusively for this
project. Informed consent was not required for participants in the control group as the
information was pseudonymized.

The external entity ‘Curasana’ (www.curasana.org) was responsible for the logistic and
performance of Ag-RDT tests. Results were sent to the Catalan Institute of Health (ICS);
positive results were communicated and introduced to EHR for assistance purposes. The ICS
and the IDIAPJGol were independently responsible for the data processing within the
framework of this study.

RESULTS

No positive Ag-RDTs tests were detected at baseline. The final exposition group was
composed of 391 participants (332 volunteers, 9 security staff, 32 bartenders/DJs, 18
organizers) that accessed the nightlife-restricted area. Participants had a median/mean age
of 37/37.5 years, 50% were between 23 and 50 years (Table 2). 55.8% (n=218) were male,
and there was an underrepresentation of extreme Catalan socioeconomic ranges (specially
the least deprived, with a 4.1% in front of the 28.6% in general population). About 9.0% (n=35)
had been previously infected by SARS-CoV-2, 10.7% (n=42) had at least one vaccination
dose, and 19.7% (n=73) had been both vaccinated and infected.

Staff groups were significantly different from volunteers in terms of age (organizers were
significantly older), sex (due to a 100% male security personnel) and socioeconomic status
(55.5% -5- of security personnel came from most deprived areas). Although not significant,
security personnel and bartenders/DJs had lower percentages of vaccination and previous
infection. As control group was matched by exact characteristics, it presented the exact same
distribution for all variables except for the outcomes.

Volunteers stayed in the local nightlife delimited area for a mean of 177 minutes (minimum-
maximum: 59-210 minutes). 373 (88%) participants attended the 6 days Ag-RDT, all of them
with negative results.
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No positive SARS-CoV-2 cases were detected at 14 days in the exposition group, (estimated
cumulative incidence (95% confidence interval): 0 (0, 943) / 100,000 inhabitants) and 2
positive RT-PCR cases in the control group (cumulative incidence of 102 (12.4, 369)/ 100,000
inhabitants).
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1
2
3
. g . . . s . . ,
4 Table 2. Sample characteristics and outcomes in the sample of participants in the ‘Reobrim Sitges’ study, Overall and by role groups.
5
6
7
Missings Global Organizers (n=18) Security personnel Club workers (n= Study Participants (n=332)
8 Age : Median [IQR] 391 0 37.00 [23.00, 50.00] 54.00 [48.25, 57.00] 41.00 [38.00, 46.00] 29.00 [25.00, 40.25] 35.50 [23.00, 50.00] <0.001
9 Age : Mean (SD) 37.54 (15.53) 51.67 (8.60) 41.44 (6.95) 33.06 (10.53) 37.10 (15.99) <0.001
Sex:n (%) 391 0 0.017
10 Women 173 (44.25%) 8 (44.44%) 0(0.00%) 10 (31.25%) 155 (46.69%)
11 Men 218 (55.75%) 10 (55.56%) 9 (100.00%) 22 (68.75%) 177 (53.31%)
12 MEDEA Deprivation Index : Median [IQR] 374 17 -0.32[-0.32, 0.48] -0.32[-0.32,-0.14] 0.64 [0.48, 1.07] -0.32[-0.32, 0.64] -0.32[-0.32, 0.48) 0.022
MEDEA Deprivation Index : Mean (SD) 0.04 (0.59) -0.03 (0.64) 0.79 (0.49) 0.09 (0.67) 0.02 (0.58) 0.015
1 3 MEDEA Deprivation Index Categories: n (%) 391 0 <0.001
Least deprived Septiles (28.6%, 16 (4.09% 0 (0.00% 0 (0.00% 1(3.12%, 15 (4.52%,
deprived Septiles (28.6%) (4.09%) (0.00%) (0.00%) (3.12%) (4.52%)
15 Most deprived Septiles (28.6%) 98 (25.06%) 3 (16.67%) 5 (55.56%) 9(28.12%) 81 (24.40%)
3 Central Septiles (42.8%) 260 (66.50%) 13 (72.22%) 1(11.11%) 21 (65.62%) 225 (67.77%)
16 No Medea 17 (4.35%) 2(11.11%) 3(33.33%) 1(3.12%) 11 (3.31%)
17 Previous infection : n (%) 391 0 35 (8.95%) 3(16.67%) 0(0.00%) 2 (6.25%) 30 (9.04%) 0.477
Previous infection date : Median (IQR) 35 356 2020-11-02 [2020-08-17, 2021-01-08]  2021-01-13 [2020-11-04, 2021-01-17] = 2021-01-19 [2021-01-02, 2021-02-05]  2020-10-15 [2020-08-12, 2021-01-03] 0.256
18 First vaccination : n (%) 391 0 42 (10.74%) 1 (5.56%) 0(0.00%) 2(6.25%) 39 (11.75%) 0.456
1 9 Vaccine 1 company : n (%) 42 349
BioNTech / Pfizer 17 (40.48%) 1 (100.00%) 0 (0.00%) 16 (41.03%)
20 Moderna 8(19.05%) 0(0.00%) s 2 (100.00%) 6 (15.38%)
Oxford / AstraZeneca 17 (40.48% 0(0.00%, - 0 (0.00% 17 (43.59%
ford / ( ) ( ) ( ) ( )
22 Second vaccination : n (%) 391 0 23 (5.88%) 1(5.56%) 0(0.00%) 2 (6.25%) 20 (6.02%) 0.900
Vaccine 2 company : n (%) 23 368
BioNTech / Pfizer 15 (65.22% 1(100.00%, = 0 (0.00%, 14 (70.00%,
23 h/Pf ( ) ( ) (0.00%) ( )
24 Moderna 7(30.43%) 0(0.00%) 3 2 (100.00%) 5 (25.00%)
2 Oxford / AstraZeneca 1(4.35%) 0(0.00%) - 0 (0.00%) 1 (5.00%)

5 Vaccinated and infected : n (%) 391 0 73 (18.67%) 4(22.22%) 0(0.00%) 3(9.38%) 66 (19.88%) 0.225
26 Follow-up Ag-RTD at 6 days : n (%) 391 0 0.069
57 Negative result 344 (87.98%) 17 (94.44%) 6 (66.67%) 31 (96.88%) 290 (87.35%)

Not attending 47 (12.02%) 1(5.56%) 3(33.33%) 1(3.12%) 42 (12.65%)
28 Extra tests at 14 days 18 373 -
29 PCR 13 (72.22%) s 2 (100.00%) 2 (100.00%) 9 (64.29%)

TAR 5(27.78%) - 0(0.00%) 0(0.00%) 5 (35.71%)

30 Test results at 14 days 18 373 -
31 Negative result 18 (100.00%) - 2 (100.00%) 2 (100.00%) 14 (100.00%)
32
33
34
35
36
37
38
39
40
41
42
43 . . . . S
42 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
45
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DISCUSSION

Key results

The ‘Reobrim Sitges’ nightlife study loosening alarm state restrictions in small clubs resulted
in no positive SARS-CoV-2 test results among participants at the 14 days follow-up, while in
the control group 2 positive cases were detected without statistically significant differences.
This study adds new evidence to the other studies assessing the impact of the reopening of
the social and cultural nightlife.

Comparison with previous studies

Up to date, most of articles studying COVID-19 in mass-gathering events either reported
retrospective analyses of SARS-CoV-2 transmission [19-21] or described mitigation plans and
measures applied during mass-gathering events [22,23]. Only one controlled trial was
published in Catalonia [13].

Revollo et al. [13] present a randomized controlled trial assessing the impact, in terms of
SARS-CoV-2 infections, of attending a live gig in a medium-sized concert hall (capacity of 900
people) in Barcelona, on December 2020. 1047 individuals aged 18-59 years with a negative
Ag-RDT on the same day, no comorbidities, and declaring not having a positive COVID-19
diagnose during the last 14 days were randomly assigned to the experimental group and
attended the indoor event (at 50% of hall’s capacity; n=465), or sent home (control group,
n=495). With a mean staying time of 2:40 hours, 8 days after the event no positive RT-PCR
tests were found in the intervention group, whereas two (<1%) individuals in the control arm
had a positive Ag-RDT and RT-PCR results. Common elements with our study are: sample
size, use of Ag-RDT as inclusion criteria, age ranges, freedom of movement with no social
distance, and use of masks (although both FFP2 and quirurgical were allowed in our study).
Both studies obtained similar results, despite in ours a) drinking was allowed in the entire
perimeter, and b) the event was developed in locals with indoor capacities below 100 people
without indoor air quality control, and with bigger outdoor areas.

On March 2021, an observational study assessed the impact of attending to a live gig in a big
concert hall in Barcelona: 4.584 attendees (below 30% of 17,000 persons hall’s capacity) with
negative Ag-RDT simultaneously enjoyed the experience in three isolated groups. No social
distancing and wearing FFP2 masks were required, and independent drinking areas were
habilitated. It resulted in a cumulative incidence at 14 days of 131infections per 100,000
inhabitants. This, compared to the age-adjusted estimation of 296/100,000 observed in the
city of Barcelona for the same period, supposed no significant impact due to the event [14], in
line with our results.

As aforementioned, the press has published other experiences such as the “Obrir Girona”
initiative [15], performed from April 23rd to May 22nd 2021 in Girona, assessing the impact of
reactivating a broader range of social activities under “very low infection capacity“ conditions.
Social activities included dinners in restaurants, an electronic music gig (250 attendees at full
capacity, wearing masks -drinking allowed in independent room- with no social distance), and
a pop gig (1,000 attendees at 56% capacity, wearing masks -drinking allowed at exterior bar-
with no social distance). “Very low infection capacity“ was considered if participants were
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vaccinated in the last 6 months, had overcome COVID-19 in the last 3 months, or had a
negative Ag-RDT in the last 36 hours. Of the 1,350, only 3 participants got a positive test
between day 7 and 14 after the events [24]. Remarkably, the study inclusion criteria of
participants relied on not only Ag-RDT screening, but also considered recent vaccination or
infection as an indicator of low infection capacity. Despite its heterogeneity in social activities
and locations, the observed low incidence rate supports their low infection capacity criterium.

Other projects have been developed in Netherlands and United Kingdom to examine how
events can be reopened with reduced risk [25,26]. Fitzgerald et al [27] explored the
management of COVID-19 restrictions to operate safely in licensed premises. Physical
distancing, which was not required in the present study, was one of the more challenging. A
pilot study in Liverpool explored the nightclubs reopening in semi-controlled settings [28].
Despite differences in the methodology, results were in line with ours; an exploratory modelling
of transmission risks at nightclubs suggests that primary transmissions are reduced by 53%
through testing on the day.

Informally, if these unpublished results were right, social activities in Catalonia under sanitary
controlled access would have resulted in 9 people infected at 14 days out of 6739 participants
up to date. However, press information has attributed to the three extraordinarily authorized
festivals in Catalonia on July 2021 a risk of infection around 1.7 times higher than expected
[29,30]. Without a published official report, the inefficiency of the Ag-RDT control process in
one of the events, and the relaxation in the use of masks after several hours in a considered
safe environment, along with the apparition of more contagious SARS-CoV-2 variants, were
pointed out as possible causes for such bad results in comparison to pilot studies. This led to
new limitations and highlighted the importance of vaccination and the cumulative protective
effect of Ag-RDT tests and masks in these scenarios.

GeneralisabilityOn July 29th, after few weeks of alarming negative evolution, especially in the
15-24 age range population, the Catalan government decided to suppress the reopening of
nightlife social activities [31]. The opening of such activities had been done until then without
any sanitary access control, exclusively with mandated use of masks. The dissonance
between results of controlled studies and real life, apart from the higher transmissibility of the
delta variant, highlights the importance of this access control and sanitary measures when
reducing the spreading of the virus.

Despite Ag-RDT lacks in high sensitivity [9] evidence supports its use, along with other
measures, to ensure safe enough environments for mass-gathering (nightlife) events; a low-
cost, easy performance and quick-result test seems a good option for a wide range of social
activities. Nonetheless, the use of Ag-RDT test needs to be evaluated in every situation
depending on the type of activity and the epidemiological data at the time of the event,
including rate of vaccination [32]. Each real situation needs to balance the benefits of having
rapid Ag-RDT results for immediate and appropriate management and public health action
against the harm of false negative results [32]. In our study, as the two studies in Barcelona,
the organization provided the tests the same day. This guarantees the temporal proximity to
the event and the inalterability of results, but requires a logistic, sanitary and economic effort,
which could be assumable for large events but hardly for small clubs’ nightlife. Moreover,
performing tests does not exclude the necessity to follow other security measures, as the use
of the mask [26]. Applications in line with the “Re-open EU” or the one used in the “Obrir
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Girona” study can be a useful tool for reporting low infection capacity probable from different
sources.

The highly variable context/situation hinders the reproducibility of these types of studies. The
extension of vaccination to all age ranges along with sanitary access control to nightlife
activities should provide a safer nightlife enviroment, necessary to recover social and
economic activities, while to disencouraging uncontrolled nightlife “botellén” (street alcohol
consumption) and ilegal private massive events.

During our study, the first cases of SARS-CoV-2 Delta variant had been detected in Spain;
this variant seems to be around 60% more transmissible than the Alpha variant. Thus, Delta
variant is spreading worldwide as the fittest and fastest variant and it is becoming dominant in
many countries. Evidence in the UK shows that 75% of infections by Delta variant are
occurring in people who are not vaccinated and about 4 to 57% in people who are fully
vaccinated [33], thus affecting age ranges more prone to enjoy nightlife. Moreover, incidence
rates were in regression [12]. More research is needed to ensure our results can be
extrapolated to the Delta and future variants, and in the different scenarios of transmissibility.

Strengths and limitations

Some limitations are present in our study. The selection of volunteers was non-random
(convenience sampling), with the aim of including a profile of clients specific of each nightclub.
To adjust for this selection bias, a control group matched by age, sex, and socioeconomic
index, history of previous SARS CoV-2 infection, and SARS CoV-2 vaccine status was sought.
However, a residual bias cannot be ruled out as a result of other parameters that we cannot
control.

On the other hand, both the volunteers and the control group evidence of infections at 14 days
was obtained through EHR, and we may not have detected asymptomatic or mild symptomatic
cases that were not consulted by health systems. This fact was minimized in the intervention
group with the performance of the Ag-RDT follow-up test 6 days after the intervention, with an
acceptable loss rate of 12% (as compared to similar studies in the UK earlier this year [28]).
Despite the lower sensitivity and specificity of the Ag-RDT test, this follow-up increased the
likelihood of measuring the impact of the intervention on the onset of new infections, at risk of
overestimating the negative impact of the intervention. However, not presenting baseline tests
could lead to another bias in the contrary direction; we expect that those crossed biases would
minimize overall bias

Interpretation

As a conclusion, in our study the attendance to nightclubs under controlled conditions and
previous negative Ag-RDT did not show an increased transmissibility of SARS-CoV-2. These
results, within the framework of health and safety, provide insight into the possibility of more
secure apertures for event organizers.
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applicable.
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Summarise key results with reference to study objectives

Discuss limitations of the study, taking into account sources of
potential bias or imprecision. Discuss both direction and magnitude of

any potential bias.

Give a cautious overall interpretation considering objectives,
limitations, multiplicity of analyses, results from similar studies, and

other relevant evidence.

Discuss the generalisability (external validity) of the study results

Give the source of funding and the role of the funders for the present
study and, if applicable, for the original study on which the present
article is based
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2% The STROBE checklist is distributed under the terms of the Creative Commons Attribution License CC-BY.
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ABSTRACT

Objectives: To assess the impact of the relaxing of State of Alarm restrictions on SARS-CoV-2
infections at 14 days among people attending reopened nightclub venues.

Design: Matched cohort study with a paired control group (1:5 ratio).

Setting: Five small nightclubs with indoor areas and outdoor terraces, in a nightlife restricted
area in Sitges, Spain, on May 20, 2021. Wearing masks was mandatory, drinking was allowed,
and social distance was not required.

Participants: Volunteers were selected through a convenience sampling. To attend the event,
participants were required to be older than 17 years, with a negative Ag-RDT test on the same
afternoon, without a positive RT-PCR or Ag-RDT test and/or symptoms associated with
COVID-19 in the previous 7 days, to not having knowingly been in close contact with someone
infected in the previous 10 days, and to not have knowlingly had close contact with someone
with a suspicion of COVID-19 in the previous 48 hours. A control group was paired by exact
age, gender, residence municipality, socioeconomic index, previous SARS-CoV-2 confirmed
infection and vaccination status, in a 1:5 ratio, from the primary care electronic health records.

Primary outcome: Evidence of infection at electronic health records by SARS-CoV-2 at 14
days follow-up.

Results: Among the 391 participants (median age 37 years; 44% [n=173] women), no positive
SARS-CoV-2 cases were detected at 14 days, resulting in a cumulative incidence estimation
of 0 (95% CI 0, 943) per 100,000 inhabitants. In the control group, two cases with RT-PCR
test were identified, resulting in a cumulative incidence of 102.30 (12.4, 369) per 100,000
inhabitants.

Conclusions: Nightlife attendance under controlled conditions and with a requirement for a
negative Ag-RDT was not associated with increased transmissibility of SARS-CoV-2 in a
pandemic context of low infection rates. In such circumstances, secure opening of the nightlife
sector was possible, under reduced capacity, controlled access by Ag-RDT and environments
where compliance with sanitary measures are maintainable.

Strengths and limitations of this study

e Reobrim Sitges was a matched cohort study with convenience sampling and with a
paired control group.

¢ Participants underwent Ag-RDT tests on the afternoon of the same day prior to
accessing the event.

e Evidence of infection by SARS-CoV-2 at 14 days was obtained from the electronic
health records.

e Ag-RDT follow-up tests six days after the intervention minimised unregistered
infections in the participants who attended the event, with only 12% loss to follow-
up.

e The background context of low infection rates at the time of the study, and the timing
of the study during a previous phase of the pandemic (before the emergence and
dominance of new variants), limits the generalisability of these findings.
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INTRODUCTION

The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) pandemic had infected
186 million people and caused over 4 million deaths worldwide by July 12, 2021, with wide
variability between countries and regions [1]. SARS-CoV-2 transmission mostly occurs by
direct contact or through droplets and aerosols from an infected person located within two
meters range and with exposure times of over 15 minutes [2,3]. Indoor, poorly ventilated, and
crowded spaces [4] where people gather are hotspots for transmission of virus [5].

The Coronavirus Disease 2019 (COVID-19), caused by SARS-CoV-2, has an incubation
period that varies from 2 to 14 days. Among the symptomatic people, 50% develop symptoms
within 5.1 days and 75% within 11.5 days [6].

The gold standard diagnostic test for SARS-Cov-2 is the real-time reverse-transcription
polymerase chain reaction (RT-PCR), which detects viral RNA, presenting good results in
terms of reliability, sensitivity and specificity [7]. Although RT-PCR can detect positive cases
from the beginning of the infection in symptomatic and asymptomatic people, the need for
well-equipped labs with specialised professionals increases the total delivery times and costs
[8]. In contrast, the lateral flow immunochromatographic rapid antigen diagnostic tests (Ag-
RDT) for SARS-CoV-2 can detect viral proteins and provide results in situ within 30 minutes.
Although its sensitivity is below WHO recommendations, Ag-RDTs still offer the possibility of
quick, easy and inexpensive SARS-CoV-2 detection in individuals who have high viral loads
and hence are at high risk of transmitting the infection to others [9], which is the relevant issue
for most public health measures [10].

The health and social crisis subsequent to the COVID-19 pandemic have forced many
governments to deploy new social policies and legal restrictions, mostly focused on reducing
the spread of COVID-19. In Spain, restrictions to mobility and economic activity (with
temporary closure of restaurants, hotels and nightlife activities) began with the first State of
Alarm in March 2020 [11]. At the time of writing of the first draft of this paper, September 2021,
some restrictions on capacity limitations and opening hours still prevail. The balance between
health and economy is still under study in the more flexible stage at this time: bars, restaurants,
pubs, discotheques, and concert venues were still on the tightrope, claiming for secure
measures allowing them to flounder.

Herd-immunity, mainly through mass vaccination, is the key goal to restoring social and
economic activities in this sector. In Catalonia, on May 5, 2021, 30.5% of the population had
received at least one dose, and 13.6% had completed vaccination [12]. Due to age
prioritisation, only 6.9% of 18-24 years old Catalonian people and 11% aged 25-49 had some
vaccination, thus constituting age ranges where legal measures were still prominent on
controlling virus transmission.

Some studies have been carried out in Catalonia to assess the impact of relaxing legal
restrictions on various types of social activities, including indoor gigs and dining passes in
restaurants; although just two articles have been published to date [13,14], press conferences
have disseminated some results on three initiatives [15]. None of these studies detected any
increased risk associated with the exposures.
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The aim of the present study was to assess the impact of the relaxing of State of Alarm
restrictions on SARS-CoV-2 infections at 14 days among people attending reopened nightclub
venues.

METHODS

Reobrim Sitges was a matched cohort study, performed in a nightlife-restricted area in Sitges
(Barcelona, Spain) on May 20, 2021.

The volunteers attending the event were recruited by convenience sampling promoted mainly
through social networks by participating entities (council, guild, venues) and registered through
the official city council website. Inclusion and exclusion criteria for all exposure groups (formed
by study volunteers and staff groups) are defined in table 1. Participants underwent their Ag-
RDT tests in scheduled intervals the afternoon of the event day in Sitges. The Ag-RDT test
was performed by trained health professionals following manufacturer’s instructions (AllTest,
Ref. ICOV-502, Japan). The manufacturer’s reported sensitivity and specificity were 96.4%
and 99.9%, respectively.

Table 1. Inclusion and exclusion criteria for study participants (volunteers and staff
groups) attending the nightlife mass-gathering event

Inclusion criteria Exclusion criteria

1. Aged over 17 1. Declaring to have had a positive RT-PCR
or Ag-RDT test in the last seven days

2. Living in Sitges area and Barcelona 2. Presenting symptoms associated with

3.Having a personal card from the Catalan COVID-19 in the last seven days (according

public healthcare system to Catalan Health Department protocols

4. A negative Ag-RDT test the same [16,17]):

afternoon (provided by the organisation). a) at least one of these: fever, persistent
cough, shortness of breath, anosmia,
ageusia

b) at least two of the following: sore
throat, a cold, fatigue, myalgia,
headache, vomiting or diarrhoea
stomach ache
3. Having had close contact with someone
infected in the last 10 days
4. Having had close contact with someone
suspected to have COVID-19 in the last 48
hours.

The nightlife event took place from 23:00 on May 20 to 03:00 on May 21, in a restricted street
section, including five nightclubs with indoor areas (capacity 42-98 people) and outdoor
terraces (capacity 15-35 people), with controlled registered access exclusively for participants.
Mask was mandatory (surgical or FFP2), except while drinking or smoking. Drinking was
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allowed indoors and outdoors. Social distancing was not required. Hydroalcoholic gel and
panels reminding about COVID-19 safety standards and their participation in the study were
distributed throughout the entire area. No special ventilation measures were required. A follow-
up Ag-RDT test on day six after the event was performed on participants.

The control group was obtained through secondary data from the primary care electronic
health records (PC-EHR), by a pseudonymised paired extraction of individuals not attending
the social event. Pairing was executed by exact age, gender, residence municipality,
socioeconomic index, previous SARS-CoV-2 confirmed infection and vaccination status (at
least one dose administered), in a 1:5 ratio.

Sample size was conditioned on capacity limitations established at 75% of the venue’s usual
limits (according to and authorised by the Health Department within the context of this study),
resulting in 400 volunteers. Considering the 14 days cumulative incidence of COVID-19
occurring in the health district (Geréncia Territorial Metropolitana Sud) on April 29, 2021
(210/100,000 inhabitants [12]), significant differences would be found observing a 14-day
incidence in the intervention group of 1.38% (six positive cases), with a significance level of
0.05 and power of 0.8.

A participant flowchart is shown in figure 1.
Variables

The main outcome was a confirmed case (PCR, Ag-RDT and serology) of SARS-CoV-2
infection at 14 days follow-up. As a secondary outcome, the number of positive Ag-RDTs
performed in-person at six days in the exposure group was considered. The main outcome for
the exposure group was gathered from both the 6-day follow-up Ag-RDT and any registry in
the PC-EHR at 14 days follow-up and for the control group only from PC-EHR.

All other variables were obtained from PC-EHR: age, gender, MEDEA socioeconomic
deprivation index [18] (classifying individuals into septiles), previous SARS-CoV-2 confirmed
infection and previous vaccination: first and second intake, date, and vaccine commercial
brand (BioNTech - Pfizer / Moderna / Oxford AstraZenecae/Janssen-Johnson&Johnson).

This information was collected for all participants, which were classified according to their role
as Organisers, Security personnel, Club workers, or Volunteers.

Statistical analysis

All variables were described and compared by participant role groups. Median, interquartile
range, mean and standard deviation were calculated for continuous variables, and absolute
and relative frequencies were described for categorical variables. Homogeneity in distribution
across roles was tested using Kruskal-Wallis or Chi-square tests and complete case analysis.
As pairing was performed by the exact characteristics, no description is provided for the
controls (presenting the same values as study participants).

Cumulative incidence was calculated for study participants as the number of positive cases at
14 days divided by the total of individuals exposed, transformed into cases per 100,000
inhabitants, and with confidence intervals estimated by the exact method.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 6 of 21



Page 7 of 21

oNOYTULT D WN =

BMJ Open

Patient and public involvement

The Associacio d'Establiments d'Oci Nocturn de Sitges (Association of Nightlife Premises of
Sitges) and the Federacié Catalana de Locals d'Oci Nocturn (Catalan Federation of
Nightclubs) proposed and promoted the initiative and developed the initial proposal together
with The Sitges Council. The Catalan Public Health Agency was contacted to adapt it to a
formal study design and develop it, with the aforementioned entities participating in the
conception and dissemination. The results were returned immediately to the entities for their
dissemination.

Ethical considerations

This study was approved by the Research Ethics Committee of the Institute for Primary Health
Care Research Jordi Gol i Gurina (IDIAPJGol) and the Technical Committee of the Catalonia
Civil Protection Plan (PROCICAT). The study guarantees compliance with the new General
Data Protection Regulation (GDPR) EU 2016/679, the guidelines of the Principles of the
Declaration of Helsinki and the Belmont Report.

Participants were informed about the project and signed a statement of compliance and
informed consent to participate and allowed the use of their pseudonymised data exclusively
for this project. Informed consent was not required for participants in the control group as the
information was pseudonymised.

The external entity 'Curasana’ (www.curasana.org) was responsible for the logistics and for
performing Ag-RDT tests. The results were sent to the Catalan Institute of Health (ICS);
positive results were communicated and entered into EHR for assistance purposes. The ICS
and the IDIAPJGol were independently responsible for the data processing within the
framework of this study.

RESULTS

No positive Ag-RDTs tests were detected at baseline. The final exposure group included 391
participants (332 volunteers, 9 security staff, 32 bartenders/DJs, 18 organisers) who accessed
the restricted nightlife area. Participants had a median/mean age of 37/37.5 years, 50% were
between 23 and 50 years (Table 2). 55.8% (n=218) were male, and there was an under-
representation of extreme Catalan socioeconomic ranges (especially the least deprived, with
a 4.1% in front of the 28.6% in general population). About 9.0% (n=35) had previously been
infected by SARS-CoV-2, 10.7% (n=42) had at least one vaccination dose and 19.7% (n=73)
had been vaccinated as well as infected.

Staff groups were significantly different from volunteers in terms of age (organisers were
significantly older), gender (due to a 100% male security personnel) and socioeconomic status
(565.5% -5- of security personnel came from most deprived areas). Although not significant,
security personnel and bartenders/DJs had lower vaccination and previous infection
percentages. As the control group was matched by exact characteristics, it presented exactly
the same distribution for all variables except for the outcomes.

Volunteers stayed in the restricted nightlife venue area for a mean of 177 minutes (minimum-
maximum: 59-210 minutes). 373 (88%) participants attended the 6-day Ag-RDT, all of them
with negative results.
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No positive SARS-CoV-2 cases were detected at 14 days in the exposure group, (estimated
cumulative incidence (95% confidence interval): 0 (0, 943) / 100,000 inhabitants) and 2
positive RT-PCR cases in the control group (cumulative incidence of 102 (12.4, 369)/ 100,000
inhabitants).
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Age: Median [IQR]
Age: Mean (SD)
Gender: n (%)
Women
Men
MEDEA Deprivation Index: Median [IQR]
MEDEA Deprivation Index: Mean (SD)
MEDEA Deprivation Index Categories: n (%)
Least deprived Septiles (28.6%)
Most deprived Septiles (28.6%)
3 Central Septiles (42.8%)
No Medea
Previous infection: n (%)
Previous infection date: Median (IQR)
First vaccination: n (%)
Vaccine 1 company: n (%)
BioNTech / Pfizer
Moderna
Oxford / AstraZeneca
Second vaccination: n (%)
Vaccine 2 company: n (%)
BioNTech / Pfizer
Moderna
Oxford / AstraZeneca
Vaccinated and infected: n (%)
Follow-up Ag-RDT at 6 days: n (%)
Negative result
Not attending
Extra tests at 14 days: n (%)
PCR
TAR
Test results at 14 days: n (%)
Negative result

374

391

391
35
391
42

391
23

391
391

18

18

Missing Global
0 37.00 [23.00, 50.00]
37.54 (15.53)
0
173 (44.25%)
218 (55.75%)
17 -0.32 [-0.32, 0.48]
0.04 (0.59)
0
16 (4.09%)
98 (25.06%)
260 (66.50%)
17 (4.35%)
0 35 (8.95%)
356 2020-11-02 [2020-08-17, 2021-01-08]
0 42 (10.74%)
349
17 (40.48%)
8(19.05%)
17 (40.48%)
0 23 (5.88%)
368
15 (65.22%)
7 (30.43%)
1(4.35%)
0 73 (18.67%)
0
344 (87.98%)
47 (12.02%)
373
13 (72.22%)
5 (27.78%)
373

18 (100.00%)

BMJ Open

Table 2. Sample characteristics and outcomes, overall and by subgroup

Organisers (n=18)
54.00 [48.25, 57.00]
51.67 (8.60)

8 (44.44%)

10 (55.56%)
-0.32[-0.32,-0.14]

-0.03 (0.64)

0 (0.00%)
3 (16.67%)
13 (72.22%)
2(11.11%)
3(16.67%)

2021-01-13 [2020-11-04, 2021-01-17]

1(5.56%)

1 (100.00%)
0 (0.00%)
0 (0.00%)
1(5.56%)

1 (100.00%)
0(0.00%)
0(0.00%)
4(22.22%)

17 (94.44%)
1(5.56%)

Security personnel
41.00 [38.00, 46.00]

41.44 (6.95)

0 (0.00%)
9 (100.00%)

0.64[0.48, 1.07]

0.79 (0.49)

0(0.00%)
5 (55.56%)
1(11.11%)
3(33.33%)
0(0.00%)

0(0.00%)

0(0.00%)

0 (0.00%)

6 (66.67%)
3(33.33%)

2 (100.00%)
0 (0.00%)

2 (100.00%)

Club workers (n=32)
29.00 [25.00, 40.25]
33.06 (10.53)

10 (31.25%)
22 (68.75%)
-0.32[-0.32, 0.64]
0.09 (0.67)

1(3.12%)
9 (28.12%)
21 (65.62%)

1(3.12%)

2 (6.25%)

2021-01-19 [2021-01-02, 2021-02-05]

2 (6.25%)

0 (0.00%)
2 (100.00%)
0(0.00%)
2 (6.25%)

0 (0.00%)
2 (100.00%)
0 (0.00%)
3(9.38%)

31 (96.88%)
1(3.12%)

2 (100.00%)
0 (0.00%)

2 (100.00%)
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Study Participants (n=332)
35.50 [23.00, 50.00]
37.10 (15.99)

155 (46.69%)
177 (53.31%)
-0.32[-0.32, 0.48]
0.02 (0.58)

15 (4.52%)
81 (24.40%)
225 (67.77%)
11 (3.31%)
30 (9.04%)
2020-10-15 [2020-08-12, 2021-01-03]
39 (11.75%)

16 (41.03%)
6 (15.38%)
17 (43.59%)
20 (6.02%)

14 (70.00%)
5 (25.00%)
1 (5.00%)

66 (19.88%)

290 (87.35%)
42 (12.65%)

9 (64.29%)
5 (35.71%)

14 (100.00%)

<0.001
<0.001
0.017

0.022
0.015
<0.001

0.477
0.256
0.456

0.900

0.225
0.069
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DISCUSSION

Key results

The Reobrim Sitges nightlife study loosening State of Alarm restrictions in small clubs resulted
in no positive SARS-CoV-2 test results among participants at the 14 day follow-up, while two
positive cases were detected in the control group without statistically significant differences.
This study adds new evidence to other studies assessing the impact of reopening the social
and cultural nightlife.

Comparison with previous studies

To date, most articles studying COVID-19 in mass-gathering events either reported
retrospective analyses of SARS-CoV-2 transmission [19-21] or described mitigation plans and
measures applied during mass-gathering events [22,23]. Only one controlled trial was
published in Catalonia [13].

Revollo et al. [13] present a randomised controlled trial assessing the impact, in terms of
SARS-CoV-2 infections, of attending a live gig in a medium-size concert hall (capacity for 900
people) in Barcelona, in December 2020. 1047 individuals aged 18-59 years with a negative
Ag-RDT on the same day, no comorbidities and declaring not to have had a positive COVID-
19 diagnosis during the last 14 days were randomly assigned to the experimental group and
attended the indoor event (at 50% of venue’s capacity; n=465), or sent home (control group,
n=495). With a mean staying time of 2:40 hours, eight days after the event no positive RT-
PCR tests were found in the intervention group, whereas two (<1%) individuals in the control
arm had a positive Ag-RDT and RT-PCR results. Common elements in this study are: sample
size, use of Ag-RDT as inclusion criteria, age ranges, freedom of movement with no social
distance and use of masks (although FFP2 and surgical masks were allowed in this study).
Both studies obtained similar results, although in this study, a) drinking was allowed in the
entire perimeter and b) the event was held in venues with indoor capacities below 100 people
without indoor air quality control and with larger outdoor areas.

In March 2021, an observational study assessed the impact of attending a live gig in a large
concert hall in Barcelona: 4,584 attendees (below 30% of the hall's 17,000-person capacity)
with negative Ag-RDT simultaneously enjoyed the experience in three isolated groups. No
social distancing, wearing FFP2 masks was required and independent drinking areas were
established. The result was a cumulative incidence at 14 days of 131 infections per 100,000
inhabitants. This, compared to the age-adjusted estimation of 296/100,000 observed in the
city of Barcelona for the same period, had no significant impact due to the event [14], in line
with our results.

As mentioned previously, the press has published other experiences such as the "Obrir
Girona" initiative [15], from April 23 to May 22, 2021 in Girona, assessing the impact of
reactivating a broader range of social activities under "very low infection capacity”" conditions.
Social activities included dinners in restaurants, an electronic music gig (250 attendees at full
capacity, wearing masks —drinking allowed in independent room— with no social distancing),
and a pop gig (1,000 attendees at 56% capacity, wearing masks —drinking allowed at outdoor
bar— with no social distancing). "Very low infection capacity" was considered if participants
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were vaccinated in the last six months, had overcome COVID-19 in the last three months, or
had a negative Ag-RDT in the last 36 hours. Of the 1,350 3 participants, only three had a
positive test between day 7 and 14 after the events [24]. Remarkably, the study inclusion
criteria for participants relied on Ag-RDT screening and also considered recent vaccination or
infection as an indicator of low infection capacity. Despite its heterogeneity in social activities
and locations, the observed low incidence rate supports their low infection capacity criterion.

Other projects have been undertaken in the Netherlands and United Kingdom to examine how
events can be reopened with reduced risk [25,26]. Fitzgerald et al [27] explored the
management of COVID-19 restrictions to operate safely in licensed premises. Physical
distancing, which was not required in this study, was one of the more challenging aspects. A
pilot study in Liverpool explored nightclubs reopening in semi-controlled settings [28]. Despite
differences in the methodology, the results were in line with ours; an exploratory modelling of
transmission risk at nightclubs suggests that primary transmissions are reduced by 53%
through testing on the day.

Informally, if these unpublished results were correct, social activities in Catalonia under
sanitary controlled access would have resulted in 9 people infected at 14 days out of 6,739
participants to date. However, press information has attributed to the three extraordinarily
authorised festivals in Catalonia in July 2021, with an infection risk around 1.7 times higher
than expected [29,30]. Without an official published report, the inefficiency of the Ag-RDT
control process in one of the events, and the relaxation in the use of masks after several hours
in an environment considered to be safe, along with the apparearance of more contagious
SARS-CoV-2 variants, were pointed out as possible causes for such poor results in
comparison to pilot studies. This led to new limitations and highlighted the importance of
vaccination and the cumulative protective effect of Ag-RDT tests and masks in these
scenarios.

Generalisability

On July 29, after a few weeks of reporting a negative evolution, especially in the 15-24 age
range population, the Catalan government decided to suppress the reopening of nightlife
social activities [31]. Such activities had been opened until then without any sanitary access
control, exclusively with mandated use of masks. The dissonance between the results of
controlled studies and real life, apart from the higher transmissibility of the delta variant,
highlights the importance of access control and sanitary measures when reducing the spread
of the virus.

Despite Ag-RDT lacking high sensitivity [9] evidence supports its use, along with other
measures, to ensure safe enough environments for mass-gathering (nightlife) events; a low-
cost, easy performance and quick-result test seems a good option for a wide range of social
activities. Nonetheless, the use of Ag-RDT test needs to be evaluated in every situation
depending on the type of activity and the epidemiological data at the time of the event,
including vaccination rate [32]. Each real situation needs to balance the benefits of having
rapid Ag-RDT results for immediate and appropriate management and public health action
against the harm of false negative results [32]. In this study, as in the two studies in Barcelona,
the organisation provided the tests the same day. This guarantees the temporal proximity to
the event and the inalterability of results, although logistic, sanitary and economic resources
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are required, which could be feasible for large events but not so much for nightlife in small
clubs. Additionally, performing tests does not exclude the necessity to follow other safety
measures, such as mask use [26]. Applications in line with the "Re-open EU" or the one used
in the "Obrir Girona" study can be a useful tool for reporting low infection capacity probability
from different sources.

The highly variable context/situation hinders the reproducibility of these types of studies. The
extension of vaccination to all age ranges along with sanitary access control to nightlife
activities should provide a safer nightlife environment, necessary to recover social and
economic activities, while dis-encouraging uncontrolled nightlife "botellon" (street alcohol
consumption) and illegal private mass events.

This study was performed when the first cases of SARS-CoV-2 Delta variant had been
detected in Spain, the Delta variant being around 60% more transmissible than the
predominant Alpha variant. Although the transmissibility context was determinant to allow
ethical approval, the results presented must be carefully interpreted according to the low
background infection rate at the time of the study. At that time, the pandemic was in a
regression phase, with a cumulative incidence in Catalonia at 14 days of 210 cases per
100,000 inhabitants [12]. Further research is therefore needed to ensure the results can be
extrapolated to the Delta and future variants and in the different severity and transmissibility
scenarios. Delta variant spread worldwide as the fittest and fastest variant until then and it
became dominant in many countries. Evidence in the UK showed that 75% of infections by
Delta variant occurred in people who were not vaccinated and about 4 to 57% in people who
were fully vaccinated [33], thus affecting age ranges more disposed to enjoying nightlife.

Strengths and limitations

There are limitations in this study. The selection of volunteers was non-random (convenience
sampling), with the aim of including a profile of clients specific to each nightclub. To adjust for
this selection bias, a control group matched by age, gender, and socioeconomic index, history
of previous SARS CoV-2 infection and SARS CoV-2 vaccine status was sought. However, a
residual bias cannot be ruled out as a result of other parameters that cannot control be
controlled.

Many limitations are inherent to how SARS CoV-2 infection is measured, given the different
criteria applied for intervention and control groups. At baseline, the intervention group received
an Ag-RDT evaluation that was not applied in the control group, which was selected according
to EHR without any additional prior check-up. Although sensitivity and specificity of the Ag-
RDT tests are far from perfect, there is a higher probability of underestimating the presence
of SARS-CoV-2 infection in the control group (i.e. having included asymptomatic or mild
symptomatic cases not attended by health systems in the control group), which could reflect
on a worse evolution of controls. Also, evidence of infections at 14 days was obtained for the
volunteers and the control group through EHR, although the intervention group performed an
Ag-RDT follow-up test six days after the intervention (with an acceptable loss rate of 12%, as
compared to similar studies in the UK earlier this year [28]), which complemented EHR
information. These follow-up tests increased the likelihood of measuring the impact of the
intervention on the onset of new infections, reducing the underestimation of asymptomatic
cases identified through EHR at follow-up only in the intervention group.
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The highly fluctuating characteristics in transmissibility and severity of the different variants
and phases during the pandemic hinder extrapolation of all studies’ findings to the context in
which they were developed. Therefore, aspects mentioned in the Generalisability section of
the discussion are a major limitation for this study.

oNOYTULT D WN =

9 Conclusion

In conclusion, in this study, attendance to nightclubs under controlled conditions and with a
requirement for negative Ag-RDT did not show an increased transmissibility of SARS-CoV-2
14 in a pandemic context of low infection rates. These results, within the framework of health and
15 safety, provide insight into the possibility of safer openings for event organizers.
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Reporting checklist for cohort study.
Based on the STROBE cohort guidelines.

Instructions to authors

Complete this checklist by entering the page numbers from your manuscript where readers will find each of the

items listed below.

Your article may not currently address all the items on the checklist. Please modify your text to include the

missing information. If you are certain that an item does not apply, please write "n/a" and provide a short

explanation.

Upload your completed checklist as an extra file when you submit to a journal.

In your methods section, say that you used the STROBE cohortreporting guidelines, and cite them as:

von Elm E, Altman DG, Egger M, Pocock SJ, Gotzsche PC, Vandenbroucke JP. The Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE) Statement: guidelines for reporting

observational studies.

Page
Reporting Item Number
Title and
abstract
Title #la  Indicate the study’s design with a commonly used term in the title or 3
the abstract
Abstract #1b  Provide in the abstract an informative and balanced summary of what 3
was done and what was found
Introduction
Background / #2 Explain the scientific background and rationale for the investigation 4-5
rationale being reported
Objectives #3 State specific objectives, including any prespecified hypotheses 5
Methods
Study design #4 Present key elements of study design early in the paper 5
Setting #5 Describe the setting, locations, and relevant dates, including periods 5-6
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of recruitment, exposure, follow-up, and data collection

Eligibility criteria #6a  Give the eligibility criteria, and the sources and methods of selection

of participants. Describe methods of follow-up.

Eligibility criteria #6b  For matched studies, give matching criteria and number of exposed

and unexposed

Variables #7 Clearly define all outcomes, exposures, predictors, potential

confounders, and effect modifiers. Give diagnostic criteria, if

applicable
Data sources / #8 For each variable of interest give sources of data and details of
measurement methods of assessment (measurement). Describe comparability of

assessment methods if there is more than one group. Give information

separately for for exposed and unexposed groups if applicable.

Bias #9 Describe any efforts to address potential sources of bias

Study size #10  Explain how the study size was arrived at

Quantitative #11  Explain how quantitative variables were handled in the analyses. If
variables applicable, describe which groupings were chosen, and why
Statistical #12a Describe all statistical methods, including those used to control for
methods confounding

6

Statistical #12b Describe any methods used to examine subgroups and interactions
methods

Statistical #12¢ Explain how missing data were addressed

methods

Statistical #12d If applicable, explain how loss to follow-up was addressed
methods

Statistical #12e Describe any sensitivity analyses

methods

NA

Results

Participants #13a Report numbers of individuals at each stage of study—eg numbers

potentially eligible, examined for eligibility, confirmed eligible,
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included in the study, completing follow-up, and analysed. Give
information separately for for exposed and unexposed groups if

applicable.
Give reasons for non-participation at each stage

Consider use of a flow diagram

Give characteristics of study participants (eg demographic, clinical,
social) and information on exposures and potential confounders. Give
information separately for exposed and unexposed groups if

applicable.

Indicate number of participants with missing data for each variable of

interest

Summarise follow-up time (eg, average and total amount)

Report numbers of outcome events or summary measures over time.
Give information separately for exposed and unexposed groups if

applicable.

Give unadjusted estimates and, if applicable, confounder-adjusted
estimates and their precision (eg, 95% confidence interval). Make
clear which confounders were adjusted for and why they were

included

Report category boundaries when continuous variables were

categorized

If relevant, consider translating estimates of relative risk into absolute

risk for a meaningful time period

Report other analyses done—eg analyses of subgroups and

interactions, and sensitivity analyses
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Key results #18  Summarise key results with reference to study objectives 9
Limitations #19  Discuss limitations of the study, taking into account sources of 11
potential bias or imprecision. Discuss both direction and magnitude of
any potential bias.
Interpretation #20  Give a cautious overall interpretation considering objectives, 11
limitations, multiplicity of analyses, results from similar studies, and
other relevant evidence.
Generalisability #21  Discuss the generalisability (external validity) of the study results 10-11
Other
Information
Funding #22  Give the source of funding and the role of the funders for the present 12

study and, if applicable, for the original study on which the present
article is based

The STROBE checklist is distributed under the terms of the Creative Commons Attribution License CC-BY.
This checklist was completed on 05. October 2021 using https://www.goodreports.org/, a tool made by the

EQUATOR Network in collaboration with Penelope.ai
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