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ABSTRACT
Objective  To assess how different bans on serving 
alcohol in Norwegian bars and restaurants were related to 
the detection of SARS-CoV-2 in bartenders and waiters and 
in persons in any occupation.
Methods  In 25 392 bartenders and waiters and 
1 496 328 persons with other occupations (mean (SD) 
age 42.0 (12.9) years and 51.8% men), we examined 
the weekly rates of workers tested and detected with 
SARS-CoV-2, 1–10 weeks before and 1–5 weeks after 
implementation of different degrees of bans on serving 
alcohol in pubs and restaurants, across 102 Norwegian 
municipalities with: (1) full blanket ban, (2) partial ban with 
hourly restrictions (eg, from 22:00 hours) or (3) no ban, 
adjusted for age, sex, testing behaviour and population 
size.
Results  By 4 weeks after the implementation of ban, 
COVID-19 infection among bartenders and waiters had 
been reduced by 60% (from 2.8 (95% CI 2.0 to 3.6) to 1.1 
(95% CI 0.5 to 1.6) per 1000) in municipalities introducing 
full ban, and by almost 50% (from 2.5 (95% CI 1.5 to 
3.5) to 1.3 (95% CI 0.4 to 2.2) per 1000) in municipalities 
introducing partial ban. A similar reduction within 4 weeks 
was also observed for workers in all occupations, both in 
municipalities with full (from 1.3 (95% CI 1.3 to 1.4) to 0.9 
(95% CI 0.9 to 1.0)) and partial bans (from 1.2 (95% CI 
1.1 to 1.3) to 0.5 (95% CI 0.5 to 0.6)).
Conclusion  Partial bans on serving alcohol in bars and 
restaurants may be similarly associated with declines in 
confirmed COVID-19 infection as full bans.

INTRODUCTION
We recently reported that bartenders and waiters are 
among the occupations with the highest COVID-19 
incidence in Norway.1 Several clusters of virus 
outbreaks have been related to pubs and restaurants 
in Austria, Japan and Thailand.2 3 Despite its wide-
spread use, the effect of different restrictions imposed 
on bars, pubs and restaurants in reducing the spread 
of the virus is unknown. It is also unknown how strict 
restrictions should be in order to reduce the spread of 
the virus, that is, whether full bans on serving alcohol 
are required to limit the spread of SARS-CoV-2, or 
whether partial bans are sufficient.

We aimed to study whether municipalities that 
introduced a ban on serving alcohol had a greater 
reduction of the incidence of COVID-19 when 
compared with neighbouring municipalities that 
introduced no ban, as well as whether a partial ban 
could be similarly effective in reducing transmission 
as a full ban.

METHODS
Data sources and population
Using a pre–post intervention study design with 
comparison groups, we used individual-level linked 
nationwide register data from BeredtC19, which 
contains, for example, information of every PCR test 
for SARS-CoV-2 performed in Norway (from the 
Norwegian Surveillance System for Communicable 
Diseases) and all employees in Norway (from the 
Employer and Employee register).4

Occupation
Bartenders and waiters were identified as employees 
with at least one of the International Standard Classifi-
cation of Occupation (ISCO-08) codes 5131 (waiters) 
or 5132 (bartenders) in the Employer and Employee 
register, as registered in week 34 (17 August 2020–23 
August 2020). Workers in any occupations were iden-
tified as persons that were registered with any ISCO-
code (including bartenders and waiters).

Key messages

What is already known about this subject?
►► Bartenders and waiters are at increased risk 
of COVID-19 when compared with persons in 
other occupations.

►► It is unknown whether a full ban on serving 
alcohol is required to reduce the incidence of 
COVID-19, or whether a partial ban is sufficient.

What are the new findings?
►► Imposing blanket bans on serving alcohol 
reduced the rate of detected SARS-CoV-2 
among bartenders and waiters by 60% within 
4 weeks after implementation. A partial ban 
on serving alcohol (eg, after 22:00 hours) was 
associated with a similar decline in detected 
SARS-CoV-2 as a full blanket ban.

How might this impact on policy or clinical 
practice in the foreseeable future?

►► Our results show that partial bans on serving 
alcohol in bars and restaurants may be 
similarly associated with declines in confirmed 
COVID-19 among bartenders and waiters as 
full bans. Considering the burden of full bans 
to owners and workers in bars and restaurants, 
hourly restrictions of serving alcohol, that is, 
from 22:00 hours, may be explored further in 
reducing the spread of the SARS-CoV-2.
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Outcome: COVID-19
COVID-19 was identified as having a confirmed positive PCR 
test within 10 weeks before or 5 weeks after implementing bans 
on serving alcohol.

Definition of blanket ban on serving alcohol
Data on local bans on serving alcohol in the fall 2020 (week 
45–52) were gathered from national authorities, newspapers and 
the respective municipalities, and classified by the time they went 
into effect, as well as their level of strictness.5–7 We included all 
municipalities in Norway with local bans on alcohol in the given 
time period, as well as their neighbouring municipalities. We 
classified local variations of restrictions in three groups, using 
information from 102 municipalities: (1) municipalities with 
full ban (ie, no serving of alcohol allowed), (2) municipalities 
with partial ban (eg, no serving of alcohol after 22:00 hours) 
and (3) municipalities with no ban that were neighbours to the 
municipalities with full or partial ban, and thus, assumed to have 
similar trends of transmission (online supplemental figure 1 and 
table 2).

Statistical analyses
We calculated the average weekly rates of testing and detection 
of SARS-CoV-2 before and after imposing restrictions in each 
municipality that had one of the three types of alcohol bans. We 
treated the dependent variable, detection of SARS-CoV-2 as a 
binary variable (yes/no) denoting whether each individual was 
positive in the respective week.

We transformed all the calendar weeks to relative weeks 
for each municipality (including those with no ban, which we 
assigned the same implementation week as the neighbouring 
municipality with partial or full ban) by setting the first 7 days 
after the implementation in the municipality to be the relative 
week 0. For each level of restriction (full, partial and no ban), we 
then estimated rates of COVID-19 (with 95% CI) from 10 weeks 
prior to week 0 to 5 weeks after week 0. Thus, we compared 
the COVID-19 rate for bartenders and waiters working in a 
municipality with full ban, with bartenders and waiters working 
in a municipality with partial ban, as well as with bartenders 
and waiters working in a neighbouring municipality with no ban. 
We performed logistic regression analyses adjusted for testing 
behaviour (testing negative for COVID-19 in the respective 

week) as well as age, sex and municipal population. Age and 
population were operationalised as continuous variables. SEs 
were clustered on the individual, and 95% CI are reported in 
online supplemental table 1 and figure 2. Finally, we repeated 
all analyses using COVID-19 rates for workers in any occupa-
tion as outcome variable. The latter analyses could improve 
precision and account better for other restrictions that may be 
implemented simultaneously as the alcohol ban. The statistical 
software used was STATA MP V.16.

Patient and public involvement
Patients and the public were not involved in the design or 
conduct, or reporting, or dissemination plans of this study.

RESULTS
Of the 102 municipalities, 13 imposed a full ban (covering 
678 264 persons) and 28 a partial ban (covering 508 216 persons) 
on serving of alcohol. The remaining 61 municipalities did not 
impose any local restrictions (covering 335 240 persons) (online 
supplemental figure 1). We studied in total 1 521 720 persons, of 
which 13 618, 7610 and 4164 bartenders and waiters worked 
in municipalities with full, partial and no ban, respectively, with 
whole-period COVID-19 rates of 25.2, 20.6 and 11.3 per 1000, 
respectively.

Bartenders and waiters
In municipalities that implemented a full ban, the rate with 
COVID-19 for bartenders and waiters (2.8 per 1000, 95% CI 
2.0 to 3.6) was higher than that for municipalities that imple-
mented no ban (1.6 per 1000, 95% CI 0.2 to 3.1) in the week 
of implementation, declining by 60% (to 1.1 per 1000, 95% 
CI 0.5 to 1.6) by 4 weeks after the implementation to similar 
levels as for those with no ban (1.2 per 1000, 95% CI 0.0 to 
2.5) (figure 1). A similar pattern was observed when comparing 
partial ban with no ban (figure 1). Thus, both in municipalities 
with full and partial bans, COVID-19 among bartenders and 
waiters had been reduced by 50%–60% (to 1.3 per 1000, 95% 
CI 0.4 to 2.2 for partial bans and 1.1 per 1000, 95% CI 0.5 
to 1.6 for full bans) by 4 weeks (figure 1). We could not detect 
notable sex differences (online supplemental figure 3).

Figure 1  Estimated rates of confirmed COVID-19 per 1000 with 95% CI using logistic regression adjusted for age, sex, testing and municipal population.
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Workers in any occupation
In municipalities that implemented a full ban, the rate with 
COVID-19 for workers in any occupation (1.3 per 1000, 95% 
CI 1.3 to 1.4) was higher than that for municipalities that imple-
mented no ban (0.8 per 1000, 95% CI 0.7 to 0.9) in the week of 
implementation (figure 1). The COVID-19 rate in municipalities 
with full ban declined by 30% (to 0.9 per 1000, 95% CI 0.9 to 
1.0) by 4 weeks after the implementation as compared with 0.5 
per 1000 (95% CI 0.4 to 0.6) for municipalities with no ban 
(figure 1). Similarly, in municipalities implementing partial bans 
the rate of COVID-19 declined by almost 60% from 1.2 per 
1000 (95% CI 1.1 to 1.3) to 0.5 per 1000 (95% CI 0.5 to 0.6) 
(figure  1). Again, we could not detect notable sex differences 
(online supplemental figure 3).

DISCUSSION
In this study of 1 521 720 persons including all bartenders, 
waiters and other workers in 102 municipalities with bans on 
serving of alcohol in Norway and their neighbouring municipal-
ities, we report that both partial and full bans on serving alcohol 
are associated with a lower incidence of COVID-19.

To our knowledge, the current study is the first to assess effects 
of full or partial bans on serving alcohol during the COVID-19 
pandemic. Our findings shed new light on previous studies, as we 
show that transmission is reduced once hourly or full restrictions 
on serving alcohol are implemented, adding to the evidence that 
physical distancing interventions are associated with a reduced 
incidence of COVID-19.8

Our more certain findings of a reduction of the incidence 
of COVID-19 for workers in any occupation following full 
or partial blanket ban may imply that full and partial bans on 
serving alcohol are effective in reducing transmission among 
persons with any occupation (ie, both bartenders and waiters 
and other occupations). However, when interpreted with care, 
these findings may still be of importance for informing local and 
national authorities in their implementation of restrictions, as 
well as for companies in the catering and night life business to 
help protect their workers and customers.

Some important limitations should be mentioned. First, we 
could not rule out that infection rates might have declined regard-
less of the imposed bans. Indeed, when interpreting the estimates 
week by week, we observe a decline in COVID-19 from the first 
week, but may have expected a longer lag from implementation 
of bans to observable effects. Fully randomised designs would 
be required to exclude this potential bias, however the observed 
pattern may also be explained by a short (1–6 days) incubation 
period of the virus.

Second, restrictions on alcohol serving were rarely or never 
imposed alone. As an example, in the same week as the first 
bans were imposed (week 45), the government also encouraged 
people to limit social contact and avoid unnecessary domestic 
travels.6 It is likely that also the municipalities with partial vs full 
bans implemented such comeasures, whereas the neighbouring 
municipalities with no ban did not.

In conclusion, we report that partial bans on serving alcohol 
in bars and restaurants may be similarly associated with declines 
in confirmed COVID-19 among bartenders and waiters as full 
bans.

Twitter Fredrik Methi @FredrikMethi

Acknowledgements  We would like to thank the Norwegian Directorate of Health, 
in particular Director for Health Registries Olav Isak Sjøflot and his department, 
for excellent cooperation in establishing the emergency preparedness register. We 
would also like to thank Gutorm Høgåsen and Anja Elsrud Schou Lindman for their 
invaluable efforts in the work on the register. The interpretation and reporting of 
the data are the sole responsibility of the authors, and no endorsement by the 
register is intended or should be inferred. We would also like to thank everyone 
at the Norwegian Institute of Public Health who has been part of the outbreak 
investigation and response team.

Contributors  FM had access to all of the data in the study and takes full 
responsibility for the integrity of the data and the accuracy of the data analysis. FM 
and KT performed the statistical analyses and KM drafted the manuscript. All authors 
contributed with acquisition of data, conceptual design, analyses and interpretation 
of results. All authors contributed to writing the article or critically revising it for 
important intellectual content. All authors gave final approval for the version to be 
submitted.

Funding  The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not-for-profit sectors.

Disclaimer  The funding sources had no influence on the design or conduct of 
the study, the collection, management, analysis, or interpretation of the data, the 
preparation, review, or approval of the manuscript, or the decision to submit the 
manuscript for publication.

Competing interests  None declared.

Patient consent for publication  Not required.

Ethics approval  The Ethics Committee of South-East Norway confirmed (4 June 
2020, #153204) that external ethical board review was not required.

Provenance and peer review  Not commissioned; externally peer reviewed.

Data availability statement  No data are available.

Supplemental material  This content has been supplied by the author(s). It 
has not been vetted by BMJ Publishing Group Limited (BMJ) and may not have 
been peer-reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

This article is made freely available for use in accordance with BMJ’s website 
terms and conditions for the duration of the covid-19 pandemic or until otherwise 
determined by BMJ. You may use, download and print the article for any lawful, 
non-commercial purpose (including text and data mining) provided that all copyright 
notices and trade marks are retained.

ORCID iD
Fredrik Methi http://​orcid.​org/​0000-​0002-​7091-​0806

REFERENCES
	1	 Magnusson K, Nygård K, Methi F. Occupational risk of COVID-19 in the 1stvs 2nd wave 

of infection. EuroSurveillance. In press 2021.
	2	 Kripattanapong S, Jitpeera C, Wongsanuphat S. Clusters of coronavirus disease 

(COVID-19) in Pubs, bars and Nightclubs in Bangkok, 2020. OSIR J 2020;13:146–53.
	3	 Furuse Y, Sando E, Tsuchiya N, et al. Clusters of coronavirus disease in communities, 

Japan, January-April 2020. Emerg Infect Dis 2020;26:2176–9.
	4	 Norwegian Institute of Public Health. The Norwegian emergency preparedness register 

(BEREDT C19), 2020. Available: https://www.​fhi.​no/​sv/​smittsomme-​sykdommer/​corona/​
norsk-​beredskapsregister-​for-​covid-​19/

	5	 Gang V. CORONAVIRUSET: Nasjonale og lokale tiltak i Norge [Internet], 2021. 
Available: https://www.​vg.​no/​spesial/​corona/​tiltak/

	6	 Regjeringen. Hold dere hjemme, ha minst mulig sosial kontakt [Internet], 2020. 
Available: https://www.​regjeringen.​no/​no/​aktuelt/-​hold-​dere-​hjemme-​ha-​minst-​mulig-​
sosial-​kontakt/​id2783763/

	7	 Oslo kommune. 9. november: Byrådet har vedtatt sosial nedstenging av Oslo [Internet], 
2020. Available: https://www.​oslo.​kommune.​no/​politikk/​byradet/​pressemeldinger/​9-​
november-​byradet-​har-​vedtatt-​sosial-​nedstenging-​av-​oslo

	8	 Islam N, Sharp SJ, Chowell G, et al. Physical distancing interventions and incidence of 
coronavirus disease 2019: natural experiment in 149 countries. BMJ 2020;370:m2743.

B
M

J. P
rotected by copyright.

 on January 3, 2022 at H
elsebiblioteket gir deg tilgang til

http://oem
.bm

j.com
/

O
ccup E

nviron M
ed: first published as 10.1136/oem

ed-2021-107502 on 11 S
eptem

ber 2021. D
ow

nloaded from
 

https://dx.doi.org/10.1136/oemed-2021-107502
https://twitter.com/FredrikMethi
http://orcid.org/0000-0002-7091-0806
http://dx.doi.org/10.3201/eid2609.202272
https://www.fhi.no/sv/smittsomme-sykdommer/corona/norsk-beredskapsregister-for-covid-19/
https://www.fhi.no/sv/smittsomme-sykdommer/corona/norsk-beredskapsregister-for-covid-19/
https://www.vg.no/spesial/corona/tiltak/
https://www.regjeringen.no/no/aktuelt/-hold-dere-hjemme-ha-minst-mulig-sosial-kontakt/id2783763/
https://www.regjeringen.no/no/aktuelt/-hold-dere-hjemme-ha-minst-mulig-sosial-kontakt/id2783763/
https://www.oslo.kommune.no/politikk/byradet/pressemeldinger/9-november-byradet-har-vedtatt-sosial-nedstenging-av-oslo
https://www.oslo.kommune.no/politikk/byradet/pressemeldinger/9-november-byradet-har-vedtatt-sosial-nedstenging-av-oslo
http://dx.doi.org/10.1136/bmj.m2743
http://oem.bmj.com/

	COVID-­19 infection among bartenders and waiters before and after pub lockdown
	Abstract
	Introduction﻿﻿
	Methods
	Data sources and population
	Occupation
	Outcome: COVID-19
	Definition of blanket ban on serving alcohol
	Statistical analyses
	Patient and public involvement

	Results
	Bartenders and waiters
	Workers in any occupation

	Discussion
	References


