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EXECUTIVE SUMMARY 
Background:  The COVID-19 pandemic proved difficult to manage for many reasons. This included the 
global interconnectedness of the world today, with evidence that movements of people internationally and 
domestically throughout the pandemic, contributed to the initial and subsequent spread of SARS-CoV-2 and 
variants of concern (VOCs). As such, in an effort to limit the introduction and onward transmission of the 
virus across international borders, virtually all governments worldwide implemented varied types of travel-
related measures. These measures sought to mitigate public health risks by managing who was able to 
travel and under what conditions. The objective of the Cochrane rapid review (2021), update by Abou-Setta 
et al. (2022) and this rapid review was to identify, critically appraise, and summarize available evidence on 
the use of entry or exit restrictions/closures, screening, and/or quarantine to control the spread of COVID-
19 across international borders. 
 
Methods : This review used the protocol applied by Abou-Setta et al. which, in turn, adapts the methodology 
of the Cochrane rapid review entitled, “International travel-related control measures to contain the COVID-
19 pandemic”. In brief, we searched for observational (including ecological) studies in general health and 
COVID-19-specific bibliographic databases. The primary outcome categories were (i) cases avoided, (ii) 
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This review echoed findings from the Cochrane rapid review and Abou-
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�x International border closures/travel restrictions 
 
o Cases avoided due to measure: In the review by Abou-Setta et al., most studies reported that stricter and 

earlier implemented border closures (e.g., complete ban on inbound travellers at all points of entry) and 
travel restrictions (e.g., ban on inbound/outbound travel to/from higher-risk areas) were more effective 
than looser (e.g., many categories of exemption), or later implemented measures. In this 
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have affected the certainty of the evidence. In this review, many new studies reported on this intervention. 
This evidence suggests pre-departure and upon-arrival testing reduced the introduction of cases by 
infected inbound international arrivals, including asymptomatic individuals. However, studies also 
showed the effectiveness of repeated testing (i.e., pre-departure, upon arrival, post-arrival) in 
combination with quarantine. Pre-departure and upon-arrival testing alone were largely ineffective at 
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new supporting evidence of the effectiveness of quarantine in reducing travel-related onward 
transmission. Only one study explicitly assessed the optimal quarantine period, finding that 14-day 
quarantine ensured non-infection among international inbound travellers with a probability of 95%. 
 

o Shift in epidemic development: Only a few studies reviewed by Abou-Setta et al. reported on this outcome. 
These studies reported that quarantine was beneficial in delaying the peak of illness. Since cases may 
have been asymptomatic, the effect on this outcome was generally difficult to evaluate. In this review, 
one study found that infection control was important during mandatory quarantine in designated sites, 
to prevent the intervention from becoming a cause of infection and transmission among international 
arrivals undergoing quarantine. 

 
o Cases detected due to the measure: Most studies on quarantine at borders reviewed by Abou-Setta et al. 

also reported on this outcome with mixed results. The results were similar to screening at borders, as 
quarantine was often coupled with screening (i.e., all quarantined individuals are screened – often 
multiple times). Studies in this review which supported evidence of quarantine effectiveness in case 
detection all relied on concurrent, often repeated, PCR or antigen testing as interventions. 

 
o Secondary outcomes: Studies reviewed by Abou-Setta et al. noted that, in addition to the limitations on 

the rights of free movement, adverse effects of quarantine on individuals (e.g., insomnia, quarantine 
system failures) and associated resource requirements were important considerations. Additionally, the 
benefits of quarantining on reducing community transmission were not clear and seeding within the 
community from infected travellers still occurred. VOCs were still introduced into countries implementing 
quarantine. As such, quarantine alone was not found to prevent imported cases over prolonged periods. 
Certain studies acknowledged that some travellers were exempt from travel restrictions (e.g., essential 
workers), though the impacts of these exemptions were not assessed. Moreover, it was not clear in most 
studies whether quarantine was mandatory, how it was enforced, and what, if any consequences of non-
compliance there were. This is a limitation of the implementation of the intervention and the reporting of 
the studies. Studies reviewed by this update reported greater effectiveness of quarantine of international 
arrivals at reducing case-positive introductions and onward transmission, when used for optimal periods, 
with limited or no exemptions, and where combined with repeated testing. However, the cost of 
implementing quarantine stringently over a prolonged period was recognized as substantial. The equity 
considerations of quarantine use were noted as a secondary outTd
[(s)-2 g0.5 (t)-6av.533 0 T00 Tc 0 Tn5 (t)-6av.533 0 T00quif
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Introduction 
 
In humans, coronaviruses may cause respiratory infections ranging from the common cold to severe 
disease. The 2003 Severe Acute Respiratory Syndrome (SARS-CoV-1), the 2012 Middle East Respiratory 
Syndrome (MERS), and the Severe Acute Respiratory Syndrome-related coronavirus (SARS-CoV-2), that 
causes the Coronavirus Disease 2019 (COVID-19), are all notable diseases caused by novel coronaviruses. 
 
COVID-19 has proven to be more difficult to manage, compared to previous coronavirus outbreaks, for many 
reasons including its high infectivity rate (R naught/ R0), multiple modes of transmission (droplets and 
aerosols), and viral evolution (variants). To combat the transmission of SARS-CoV-2, governments and 
public health organizations and officials have implemented a broad range of policies to decrease the spread 
of the virus, including international border closures/travel restrictions, screening and/or quarantine largely 
focused on inbound international travellers. 
 
There have been several efforts to systematically synthesize and evaluate the available evidence on the 
effectiveness of travel measures during the COVID-19 pandemic (Box 1). A Cochrane review1 showed that 
there was low to very low certainty evidence for most international travel measures, and that the theorized 
effects (mainly from modelling studies) may be substantially different from the reality on the ground. As such, 
further research is required to make firmer conclusions on the effectiveness of these interventions. 
 
The objective of the rapid review by Abou-Setta et al.2 as a limited update of the Cochrane review1 was to 
identify, critically appraise and summarize evidence on international border closures/travel restrictions, 
screening and/or quarantine to control the spread of SARS-CoV-2 transmission between countries and 
regions. This updated rapid review (henceforth “review”) identified and reviewed new 
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Box 1: Selected reviews of the evidence on the effectiveness of travel measures during the 
COVID-19 pandemic 
 
Burns et al. 20203 (Initial Cochrane review) 
The authors conducted a rapid review of the effectiveness of travel-related control measures in containing 
COVID-19, as well as on SARS and MERS for additional evidence. Studies available as of 26 June 2020 
were included. The authors identified 36 unique modelling and observational studies (40 records total). 
The authors found that modelling studies suggested that early implementation of cross-border travel 
restrictions could reduce new cases by 26 % – 90 % and delay outbreaks. The authors concluded that 
screening at borders without quarantine showed limited effectiveness but combining screening with 
quarantine and PCR testing improved outcomes. Overall, certainty of evidence, especially where 
generated from modelling studies, was low and the authors highlighted the lack of observational studies 
using ‘real-life’ evidence. 
 
Burns et al. 20211 (updated Cochrane review; full update of Burns et al. 2020)  
The authors conducted a full update on their 2020 rapid review based on 62 studies (49 modelling, 13 
observational) available as of 13 November 2020. For this review, studies concerned with SARS or MERS 
were no longer included. The authors found that travel restrictions showed varied efficacy in reducing 
cases and slowing spread. Screening at borders, especially PCR testing, indicated benefits. While 
quarantine measures were deemed generally beneficial, effectiveness varied depending on duration and 
compliance. A combination of both interventions improved outcomes. The certainty of evidence was 
deemed low, underscored by a lack of real-world evidence. 
 
Abou-Setta et al. 20222 (limited update of Burns et al. 2021)  
The authors conducted a limited update of Burns et al. (2021) which excluded modelling studies due to 
the low certainty of evidence. In addition to relevant studies identified by Burns et al. 2021 (n=13), the 
authors included studies identified by a WHO review (n=15) and conducted an updated search from 
November 2020 to April 2022. A total of 93 study reports were assessed. Findings aligned with those of 
the previous reviews and certainty of evidence remained low. The authors concluded that there was 
insufficient evidence to determine the effectiveness of single interventions as they were often employed 
in combination. Furthermore, generalizability of results was limited due to the limited range of countries 
and regions in which the studies were conducted. 
 
Movsisyan et al.4 [in progress] (limited update of Burns et al. 2021)  
The authors initially planned a second full update of Burns et al. (2020). However, the authors have 
subsequently limited the scope of this update to one intervention category ('border screening measures'). 
This review will only consider studies that provided real-world evaluation of the performance of such 
measures (referred to in the first update as "observational studies evaluating screening at borders, which 
are more closely related to diagnostic studies than intervention evaluations). This update is anticipated to 
be finalized in 2024 (Email communication, 11 February 2024). 
 

 
Methods 
 
Abou-Setta et al.2 is largely based on the methodology of the Burns et al. (2020, 2021) reviews: “International 
travel-related control measures to contain the COVID-19 pandemic.”1 In conducting this review, we repeated 
the methodology applied by Abou-Setta et al., according to guidelines detailed in the Methodological 
Expectations of Cochrane Intervention Reviews (MECIR), and reported according to the Preferred Reporting 
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controlled studies, cross-sectional studies, interrupted time series, or ecological studies (cross-sectional, 
time-trend, or descriptive). In alignment with Abou-Setta et al.2, modelling studies were excluded. Limited 
exceptions were made for modelling studies which otherwise met the inclusion criteria, and integrated both 
modelling and observational methods in their study designs. We excluded case reports/series, opinion 
papers, editorials, study protocols and trial registries. 
 
Search strategy for  identification of  studies  

The search strategy used 
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Figure 1 PRISMA 2022 Flow Diagram 
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Figure 2 PRISMA 2024 Flow Diagram 
 

 
 

In Abou-Setta et al.’s review, 37 studies were conducted in Canada and what were deemed comparable 
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In this review, we identified an additional nine studies conducted in Canada and comparable countries as 
defined by Abou-Setta et al.: Belgium43 (n=1), Canada44,45 (n = 2), Germany46 (n = 1), Norway47 (n=1), the 
UK48,49 (n = 2), and USA50,51 (n = 2).
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interventions implemented, exceptions permitted (e.g., for the repatriation of citizens), or characteristics of 
dominant circulating VOCs during the study period. Due 
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reported that quarantine did not appear to fully protect against transmission to contacts. Also, travellers who 
received a negative first test result, and were allowed to leave quarantine, did not cause a greater number 
of secondary infections (n=8) than those who remained in quarantine for 14 days. 
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Implications of this rapid review 
 
For current practice 
Abou-Setta et al.2 found that early interventions may be effective in slowing down the introduction of the 
pathogen through points of entry. However, these studies often insufficiently accounted for the many 
confounding factors, as well as potentially adverse individual and societal effects, of these interventions. 
 
This review found that travel measures as interventions can achieve certain public health benefits (e.g., 
limiting spread, delaying introduction of VOCs, identifying most cases prior to traveller 
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problematic for several reasons. First, this limits the comparability and generalizability of findings. Second, 
public health effectiveness of such measures is affected by whether and which travel measure is adopted, 
as well as how it is implemented. For example, Aziz et al.
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the world were represented by these studies. Moreover, health systems and available resources across 
countries/regions vary widely. Even for countries reporting evidence, this represents a snapshot in time, and 
may not be continuously or consistently applicable due to the dynamic nature of pandemics and 
corresponding policy responses. Due to the aforementioned challenges, the evidence should be viewed as 
continuously evolving. Lastly, it is important to balance the potential benefits of these measures with the 
potential harms and negative consequences on both an individual and societal level. 
 
Future high-quality research is required to determine the best timing of the introduction of interventions, the 
comparative effectiveness of interventions and the removal of these interventions in specific contexts. 
Studies evaluating the diagnostic accuracy of screening tools against a reference standard in this setting 
are required. 
 
This review concluded that there remains insufficiently robust or certain evidence to determine the 
effectiveness of specific types of travel measure as separate interventions. The combined use of multiple 
types of travel measures simultaneously and, as many of the studies acknowledge, likely impact of context- 
and period- specific factors, also impacted outcomes. While the review gives particular attention to countries 
deemed to be comparable to Canada, like the first update, there is need to acknowledge the uncertainty of 
available evidence due to often conflicting results over time and place, variations in community prevalence 
at the time the interventions were implemented, diverse approaches to testing and quarantine interventions 
(e.g., length, timing, enforcement), and divergent levels of immunity within and across communities. This 
review also identified the need to consider a country’s pandemic response strategy, the simultaneous use 
of other NPIs, interventions by other jurisdictions, varying VOC transmissibility and epidemiological 
dynamics, degree of enforcement and compliance of interventions, and differing approaches to 
implementation.  
 
 





   
 

24 
 

Toronto’s Pearson Airport: a cohort study. BMJ Open. 2021;11(7):e050714. 
doi:10.1136/bmjopen-2021-050714 

15. 



   
 

25 
 

Biomolecules. 2021;11(3):425. doi:10.3390/biom11030425 

27. Savini S, Monaco D, Turci C, et al. Prevention of the spread of SARS COV-2 by Rapid 
Antigenic Tests on the passengers entering an Italian seaport. Ann Ig. 2021;33(5):518-520. 
doi:10.7416/ai.2021.2450 

28. Tande AJ, Binnicker MJ, Ting HH, et al. SARS-CoV-2 Testing Before International Airline 
Travel, December 2020 to May 2021. Mayo Clin Proc. 2021;96(11):2856-2860. 
doi:10.1016/j.mayocp.2021.08.019 

29. Arima Y, Kutsuna S, Shimada T, et al. Severe Acute Respiratory Syndrome Coronavirus 2 
Infection among Returnees to Japan from Wuhan, China, 2020. Emerg Infect Dis. 
2020;26(7):1596-1600. doi:10.3201/eid2607.200994 

30. 



   
 

26 
 

39. Molero-Salinas A, Rico-Luna C, Losada C, et al. High SARS-CoV-2 viral load in travellers 
arriving in Spain with a negative COVID-19 test prior to departure. J Travel Med. 
2022;29(3):1-4. doi:10.1093/jtm/taab180 

40. Aggarwal D, Page AJ, Schaefer U, et al. Genomic assessment of quarantine measures to 
prevent SARS-CoV-2 importation and transmission. Nat Commun. 2022;13(1):1012. 
doi:10.1038/s41467-022-28371-z 

41. Myers JF, Snyder RE, Porse CC, et al. Identification and Monitoring of International 
Travelers During the Initial Phase of an Outbreak of COVID-19 — California, February 3–
March 17, 2020. MMWR Morb Mortal Wkly Rep. 2020;69(19). 
doi:10.15585/mmwr.mm6919e4 

42. Ohlsen EC, Porter KA, Mooring E, Cutchins C, Zink A, McLaughlin J. Airport Traveler 
Testing Program for SARS-CoV-2 — Alaska, June–November 2020. MMWR Morb Mortal 
Wkly Rep. 2021;70(16). doi:10.15585/mmwr.mm7016a2 

43. Van Elslande J, Kerckhofs F, Cuypers L, et al. Two Separate Clusters of SARS-CoV-2 
Delta Variant Infections in a Group of 41 Students Travelling from India: An Illustration of 
the Need for Rigorous Testing and Quarantine. Viruses. 2022;14(6):1198. 
doi:10.3390/v14061198 

44. McLaughlin A, Montoya V, Miller RL, et al. Genomic epidemiology of the first two waves of 
SARS-CoV-2 in Canada. eLife. 2022;11:e73896. doi:10.7554/eLife.73896 

45. McLaughlin A, Montoya V, Miller RL, Canadian COVID-19 Genomics Network 
(CanCOGeN) Consortium, Worobey M, Joy JB. Effectiveness of Canadian travel 
restrictions in reducing burden of SARS-CoV-2 variants of concern. Published online 
September 14, 2023. doi:10.1101/2023.09.12.23294140 

46. Seidl C, Coyer L, Ackermann N, et al. SARS-CoV-2 Prevalence on and Incidence after 
Arrival in Travelers on Direct Flights from Cape Town, South Africa to Munich, Germany 
Shortly after Occurrence of the Omicron Variant in November/December 2021: Results 
from the OMTRAIR Study. Pathogens. 2023;12(2):354. doi:10.3390/pathogens12020354 

47. Elgersma IH, Svarstad E, Kløvstad H, Nygård KM, Kristoffersen AB. No evidence for added 
value of introducing mandatory COVID-19 testing for international travellers entering 
Norway with a valid EU digital COVID certificate. Infectious Diseases. 2022;54(12):934-
939. doi:10.1080/23744235.2022.2131899 

48. Aziz NA, Twohig KA, Sinnathamby M, et al. Descriptive Epidemiology of SARS-CoV-2 
Gamma (P.1/501Y.V3) variant cases in England, August 2021. Published online May 31, 
2022. doi:10.1101/2022.05.31.22275827 

49. McLachlan I, Huntley S, Leslie K, et al. Evaluating public health effects of risk-based travel 
policy for the COVID-19 epidemic in Scotland. Published online August 21, 2023. 
doi:10.1101/2023.08.20.23293987 

50. Wegrzyn RD, Appiah GD, Morfino R, et al. Early Detection of Severe Acute Respiratory 
Syndrome Coronavirus 2 Variants Using Traveler-based Genomic Surveillance at 4 US 



   
 

27 
 

Airports, September 2021–January 2022. Clinical Infectious Diseases. 2023;76(3):e540-
e543. doi:10.1093/cid/ciac461 



   
 

28 
 

62. Papadopoulos DI, Donkov I, Charitopoulos K, Bishara S. The impact of lockdown 
measures on COVID-19: a worldwide comparison. Published online June 20, 2020. 
doi:10.1101/2020.05.22.20106476 

63. 



   
 

29 
 

75. 



   
 

30 
 



   
 

31 
 

100. Shragai T, Summers A, Olushayo O, et al. Impact of Policy and Funding Decisions on 
COVID-19 Surveillance Operations and Case Reports — South Sudan, April 2020–
February 2021. MMWR Morb Mortal Wkly Rep. 2021;70(22). 
doi:10.15585/mmwr.mm7022a3 

101. Liu JY, Chen TJ, Hwang SJ. Analysis of Imported Cases of COVID-19 in Taiwan: A 
Nationwide Study. Int J Environ Res Public Health. 2020;17(9):3311. 
doi:10.3390/ijerph17093311 

102. Yen YF, Tsai YF, Su VYF, et al. Use and Cost-Effectiveness of a Telehealth Service at a 
Centralized COVID-19 Quarantine Center in Taiwan: Cohort Study. J Med Internet Res. 
2020;22(12):e22703. doi:10.2196/22703 

103. Atsawawaranunt K, Kochakarn T, Kongklieng A, et al. COVID-19 Transmission among 
Healthcare Workers at a Quarantine Facility in Thailand: Genomic and Outbreak 
Investigations. Am J Trop Med Hyg. 2021;105(2):421-424. doi:10.4269/ajtmh.21-0344 

104. Joob B, Wiwanitkit V. False-negative from screening for COVID-19 at international border 
post: estimated magnitude. Journal of Acute Disease. 2020;9(3):136. doi:10.4103/2221-
6189.283897 

105. Nsawotebba A, Ibanda I, Ssewanyana I, et al. Effectiveness of thermal screening in 
detection of COVID-19 among truck drivers at Mutukula Land Point of Entry, Uganda. 
PLOS ONE. 2021;16(5):e0251150. doi:10.1371/journal.pone.0251150 

106. Taryam M, Alawadhi D, Aburayya A, et al. Effectiveness of not Quarantining Passengers 
after Having a Negative COVID-19 PCR Test at Arrival to Dubai Airports. Systematic 
Reviews in Pharmacy



   





   
 

34 
 

Cao-Lormeau 2021 1 N/A 1 1 N/A 1 1 1 6/6 

Chan 2020 1 N/A 0 0 N/A 1 N/A 1 3/5 
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Table 3. QUADAS-2 Assessments. 
Legend: Rows highlighted grey=Abou-Setta et al; blue=2024 rapid review update 

 

 
Study 
Blue: Updated studies 2024 
Grey: Abou-Setta et al 2022 

Risk of bias Applicability 

Participant 
selection 

Index test 
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inconsistent across epidemic waves and country pairs. The second 
study reported no consistent trend in the rate of change of local cases 
and that no discernable correlation was observed between imported and 
local cases following the implementation of border closures/ travel 
restrictions. 

Number or proportion 
of imported or 
exported cases 

2 + 4 Observational 
studies 

Thailand (Apr 2020)65 

Greece (NR)23 

Hong Kong (Jan 2020-
December 2022)54  

Cambodia (Jan 2020- Feb 
2021)66  

Canada (Nov 2020-Mar 
2022)45 

Canada (Jan 2020-Mar 
2021)44  

 
 

These studies reported that stricter border closures/ travel restrictions 
(e.g., bans international travellers from high-risk regions) led to 
decreased rates of imported cases; proportion decreased by ~30% in 
one study and that a month after all international flights were suspended, 
no further imported cases were registered in the second study. These 
positive effects were also noted as effective only for a short duration 
before cases were imported from lower-risk regions. 
 
These studies support findings that strict travel restrictions, including 
on limits on entry, contributed to decreased rates of imported cases 
and onward transmission in specific contexts and periods of the 
pandemic. The low prevalence (only 12,631 (0.5%) of total cases, 
corresponding to 1.6 cases per 1000 population) in Hong Kong during 
the first four waves was dominated by the SARS-CoV-2 ancestral 
strain. Phylogenetic analysis in Cambodia shows very limited local 
SARS-CoV-2 transmission observed between April-October 2020 
due to travel restrictions and other measures, with multiple variants 
subsequently introduced from November 2020 to February 2021. In 
Canada, periods following the implementation of certain travel 
restrictions correspond to decreases in the importation of variant sub-
lineages; conversely increases in importation rates were associated 
with the relaxation of travel restrictions during certain periods. 

Low 
�é�é�•�•  

Number or proportion 
of imported or 
exported cases 

1 Ecological study60 
 
5 Asian Pacific Countries 
(Dates varied by country) 

This study reported that imported cases fell by 1.08–1.43 following 
border closures/ travel restrictions on departures from China. 
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Outcome Number of studies Summary of findings Certainty of 
evidence 

Effective reproduction 
number (Rt) 

1 Observational study69 
Qatar (Mar - Aug 2020) 

This study reported that the Rt was >1 at the beginning of the pandemic, 
but <1 during the summer and till the end of 2020. By March 2021 it had 
rebounded to 1.5 due to the introduction of the Alpha and Beta lineages. 

Low 
�é�é�•�•  

Number or proportion 
of cases at peak 

1 Observational study69 
Qat re
f
73445.68 Tm
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– Feb 2021)37 

The Netherlands (NR)36 

Malta (NR)71 

Nepal (Jan – Mar 
2020)72Feb
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2020)74 

Canada (Nov 2020-Mar 
2022)45 

Canada (Jan 2020-Mar 
2021)44 

that two Russian exports to New Zealand resulted in 33 cases (including 
two staff members at the isolation facility). The fourth and fifth studies 
reported varying decreases in mean transmission events with 
international origins following travel restrictions.  

Adverse effects 2 Observational  
Studies 

 
Western Pacific (Oceania) 
(Jun – Sep 2021)75 
 
Western Pacific (Oceania) 
(Jul – Sep 2021)52 

These studies reported harms of border closures/ travel restrictions with 
one study reporting that overall, 64.2% of individuals surveyed reported 
financial distress while stranded abroad, 64.4% reported moderate/ 
severe depression, 41.7% reported anxiety, and 58.1% reported stress. 
The second study suggested a significant financial burden on those 
impacted by border closures/ travel restrictions, with respondents’ 
average expenditure incurred $7,285USD and 71.2% reporting financial 
stress. Additional financial distress was found in family members of 
those stranded abroad as well. 

Low 
�é�é�•�•  

Adverse effects 1 Ecological study 
 
26 EU states + 4 
Schengen-Associated 
Countries (Mar – Jul 
2020) 53 

This study reported that since 2020 asylum applications have 
drastically decreased, partly due to border closures. They also 
concluded that these 
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In the Canada study, enhanced screening restrictions for Brazil were 
initially not associated with significant reduction in sublineage 
importations but later associated with a significant 1.6 (1.27-1.93)-fold 
reduction in the proportion of sublineages from Brazil. Enhanced 
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Dec 2022)54
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Qatar (Mar – Aug 
2020)69, 
Uganda (May 2020)105, 
Vietnam (Mar 2020)109, 
Japan (Mar 2020)31,  
Japan (Aug 2020)111,  
Japan (Feb 2020)33 
 
Belgium (April 2021)43  
U.S. (Sept 2021-Jan 
2022)50  
Hong Kong 
(Nov 2020 to 
Jan 2022)55  
UK (Scotland) 
(Feb 2021 -
May 2022)49  

 
Germany (Nov-
Dec 2021)46  
 
USA (Jan-July 
2020)51  

 
China (Mar-
Dec 2020)110  

and succeeded in eliminating all other local lineages. A second study 
reported that mandatory testing at arrival may reduce contact tracing 
duration and should be considered as an integrated screening tool for flight 
passengers from high-risk areas when entering low-transmission settings 
with limited contact tracing capacity. A third study reported that a higher 14-
day average incidence in the countries of stay was associated with higher 
test positivity (1.64 [1.16–2.33] and 3.13 [1.88–5.23] for those from 
countries and areas where the 14-day average incidence was from 10 to 
�����������D�Q�G���•���������F�D�V�H�V���S�H�U���P�L�O�O�L�R�Q�����U�H�V�S�H�F�W�L�Y�H�O�\�������$���I�R�X�U�W�K���V�W�X�G�\���U�H�S�R�U�W�H�G���W�K�D�W��
the median time to the first of two consecutive negative PCR-based assays 
was 13 days for asymptomatic cases and 19 days for symptomatic cases 
(p = 0.002). Two other studies reported strict policies did not prevent the 
introduction of new strains and that thermal screening lacks sensitivity to 
reliably detect COVID-19 (sensitivity: 9.9% (95% CI: 7.4–13.0), specificity: 
99.5% (95% CI: 99.3–99.6, negative predictive value: 93.9 (95% CI: 93.3–
94.4), positive likelihood ratio: 19 (95% CI: 12.4– 29.1), negative likelihood 
ratio: 0.9 (95% CI: 0.88–0.93). Another study reported that through PCR 

9 9 . 5 %  
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time to PT-PCR confirmation for most travellers (95% of travellers in 
each category) post-arrival happened within 13 days for pre-
symptomatic cases, 14 days for symptomatic cases, and 15 days for 
asymptomatic cases. The final study identified different median time 
periods from isolation to first negative PCR tests for asymptomatic patients 
(median: 9 days, 95% CI: 9, 10) and symptomatic cases (median: 12 days, 
95% CI: 12, 13) and for individuals detected after 14 days of quarantine 
(median: 0.5 days, 95% CI
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Number or 
proportion of cases 
in the community 

1 +1 Observational studies 

South Korea (Apr 2020)112 

UK (Scotland) (Feb 2021-
May 2022)49  

Findings varied across studies. In one study, the 
association between 14-day quarantining all travellers 
from overseas countries and the cumulative number of 
COVID-�������F�D�V�H�V���U�H�S�R�U�W�H�G���L�Q���6�R�X�W�K���.�R�U�H�D���L�V�����%� �í��������������
���������&�,� �í���������������í���������������&�K�L2 7933.630, Significance=0. 
The other study reported an overall 324% increase in 
SARS-CoV-2 cases in Scotland, comparing the weeks 
with the highest travel frequency in the pre-traffic light 
(w/c 5th April 2021) and traffic light (w/c 13th September 
2021) periods. 

Very Low 

�é�•�•�•  

Number or 
proportion of 
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Number or 
proportion of 
secondary cases 

5 Observational studies 
UK (England) (Feb- Aug 2021)48 
China (Jan to Apr 2020)113  
Hong Kong (Jan 2020 to Dec 
2022)54  
Belgium (April 2021)43  
UK (Scotland) (Feb 2021 to May 
2022)49  

These studies reported quarantine, along with other travel 
measures, was associated with a low rate in onward 
transmission during specific periods. In England, 88 imported 
cases (Gamma) and 14 travel-related secondary cases 
(Gamma) were identified during the study period. In China, 
there were 29 secondary cases associated with 843 
imported cases during study period (centralized quarantine 
was more effective at averting secondary cases than home 
quarantine, with 8 secondary cases associated with 767 
imported cases, P<0.05). A third study reported that through 
the application of quarantine and other travel measures, only 
three independent introductions to Hong Kong accounted for 
90% of local cases between the second and fourth waves, 
despite over 2000 infections arriving in travellers. A Belgian 
study identified 22 contacts of travellers who all tested 
negative, suggesting that transmission to persons outside 
the group was prevented, further supported by no detection 
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isolation measures in place for those returning from red and 
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Epidemic curve 
peak 

1 Ecological study 
165 countries 
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UK (Scotland) (Feb 2021 to May 
2022)494/26/2024 4:06:00 PM 
Hong Kong (Nov 2020 to Jan 
2022)55  

tested negative on arrival reported testing positive in the 14 
days after arrival and high compliance with quarantine was 
presumed to limit post-flight transmission. In Scotland, rates 
of detection were higher among non-travellers than 
travellers during the study period, despite testing 
requirements based on Red-Amber-Green country risk 
rating (RAG) The rate of SARS-CoV-2 cases detections was 
estimated to be 17 per 1,000 among those with an 
international travel event, compared to 190 per 1,000 among 
340 those without an international travel event over the 
same period. 
In the Hong Kong study, fifty-eight (2.6%) cases were 
detected after day 14 of quarantine, and only 10% of these 
were symptomatic. The median minimum Ct value during 
isolation was 24 (19-30), 27 (20-35) and 36 (31-45) for cases 
detected at arrival, within and after 14 days of quarantine, 
respectively (p<0.001). 

Outcome category: 4. Secondary outcomes 

Outcome Number of studies 
Countries (dates implemented) 

Summary of findings Certainty of 
evidence 

Infectious disease 
transmission 
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Adverse effects 4+1 Observational studies  

Tunisia (NR)118, New Zealand 
(Aug 2020 – Feb 2021)37, 
Australia/ New Zealand (Apr – Jun 
2020)11, Australia (Nov 2020 –Jun 
2021)12 
Hong Kong (Nov 2020 to Jan 
2022)55  

These studies reported that quarantining was potentially 
harmful to the quarantined individuals and staff. The first 
study reported that 19% of surveyed quarantined individuals 
had symptoms of clinical insomnia. The second study 
reported 22 quarantine system failures in Australia and 10 in 
New Zealand. The third study reported that facility staff 
tested positive for COVID-19. The fourth study reported on 
breaches in quarantine facilities stemming from housing 
international travellers. In another study, patients were 
isolated for a median of 12 days (IQR: 8-17). 40 cases 
required extended isolation and two died. Among currently 
isolated or already discharged cases, only 6 had severe or 
serious disease. 

Low 
�é�é �•�•  
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 Legend: 
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reported that flights bans themselves varied in efficacy, but in lieu 
with other interventions, helped prevent more than 44,000 cases. 

Number or proportion 
of imported 
sublineages 

2
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Outcome Number of 
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and ranked highly for SARS-CoV-2 importations and contribution to 
national case incidence...When examined according to travel 
destination, SARS-CoV-2 importation risks did not strictly follow RAG 
designations. 

Number or proportion 
of cases seeded by 
imported cases 

1 Observational 
study 
Canada (Nov 2020)15 

This Canadian study reported that on average, one contact was 
identified for each infected participant, with 22 cases of secondary 
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Epidemic curve peak 1 Observational 
study 
Japan (Feb 2020)33 

This study reported that the epidemic curve shows infections were 
occurring amongst Australians before ship-based quarantine and 
screening commenced. The illness peaked around 3–5 days after 
quarantine started which supports previous findings that the 
movement restrictions placed on 5 February reduced the risk of 
infection among those passengers who had no known close contact 
with an infected individual. 

Low 
�é�é �•�•  

Outcome category: 3. Cases detected due to the measure 

Outcome Number of studies Summary of findings Certainty of 
evidence 
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USA (Jan-July 2020)51 group was prevented. Genomes related to identified clusters were 
not identified across national samples for three months, suggesting 
onward transmission into the community was effectively prevented. 
Through PCR testing and genomic sequencing, the U.S. study 
identified a shift in proportion of variant sublineages, reporting a shift 
from, all but one unconfirmed sublineages of the Delta variant to 
67% (145 of 215) of positive pooled samples collected identified as 
Omicron variant. Furthermore, one study reported that after the end 
of the U.K.’s traffic light system, Omicron (BA.1 sublineage) was first 
detected among non-travel-related cases, unlike Delta cases, where 
22.1% of cases were associated with international travel. Overall, in 
Scotland, placing countries in different RAG categories (particularly 
the red list) did not stop variants from being imported. In the 
Germany study, reported symptoms included loss of taste or smell, 
but no hospital admissions were required. In the USA study, most 
confirmed COVID-19 cases were either symptomatic on arrival (86%, 
n=12) or symptomatic days later (71%, n=10).  

Healthcare utilization 1 + 1 Observational 
studies 
Canada (Nov 2020)14 

Germany (Nov to Dec 
2021)46  

The Canadian study reported that among participants with positive 
tests, 2% were hospitalized, but none required critical care or died. 
The other study reported no hospital admissions or death. 

Low 
�é�é �•�•  
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who received a negative first result and were allowed to leave 
quarantine did not cause a greater number of secondary infections 
than those who remained in 14-day quarantine. 
 
 

Number or proportion 
of secondary cases 

3 Observational 
studies 
UK (England) 
(Feb to Aug 
2021)48  
Belgium (April 
2021)43  
UK (Scotland) 
(Feb 2021 to 
May 2022)49 
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Epidemic curve peak 1 Observational 
study 
Japan (Feb 
2020)33 

 

This study reported that the epidemic curve shows infections were 
occurring amongst Australians before ship-based quarantine and 
screening commenced. The illness peaked around 3–5 days after 
quarantine started which supports previous findings that the 
movement restrictions placed on 5 February reduced the risk of 
infection among those passengers who had no known close contact 
with an infected individual. 

Low 
�é�é �•�•  

Outcome category: 3. Cases detected due to the measure 

Outcome Number of studies Summary of findings Certainty of 
evidence 

Number or proportion 
of cases detected 

23 + 2 
Observational 
studies 
 
 

Australia, Bulgaria13, 
Canada15,17, France
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Infectious disease 
transmission 
outcomes 

3 + 2 
Observational 
studies 

Canada (Mar 2020)16, 
Japan (Mar 2020)31, 
Japan (Feb 2020)33 

Canada (Jan 
2020 to Mar 
2021)44 
UK (England) (Feb-Aug 
2021)48 

These studies reported that quarantining had mixed results. The first 
study reported that transmission lineage size was greatly reduced 
after a quarantine order for returning travelers was enacted. The 
second study reported that even after strict quarantine policy was 
implemented, 12 distinct strains (10% of all strains) were still 
introduced. The third study reported that the relative risk of testing 
positive from an exposure to a known case during ship-based 
quarantine was 6.18 (95% CI 1.96–19.46). Another Canadian study 
reported varying decreases in mean transmission events with 
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Appendix 1. Search Strategies 
Ovid MEDLINE® Epub Ahead of Print, In-Process, In-Data-Review & Other Non-Indexed Citations and Daily <1946 to 
February 2, 2024> 
(Search performed on 5 February 2024) 

# Searches 



   
 

76 
 

18 (travel adj4 (measure? or intervention? or NPI?)).ab,kf. 748  
19 (travel* adj3 (restrict* or reduc* or control* or limit* or lockdown? or 

ban*)).ab,kf. 
3617  

20 visa?.ti,ab,kf. 2880  
21 or/11-20 [Set 2: Travel measures] 85042  
22 and/10,21 [Sets 1 & 2] 6490  
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columbianus or bewickii or gull or chroicocephalus or ridibundus or albifrons 
or great tit or parus or aythya or fuligula or streptopelia or risoria or 
spoonbill or platalea or leucorodia or blackbird or turdus or merula or blue tit 
or cyanistes or pigeon 
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leontopithecus or squirrel monkey or squirrel monkeys or saimiri or night 
monkey or night monkeys or owl monkey or owl monkeys or douroucoulis 
or aotus or spider monkey or spider monkeys or ateles or baboon or 
baboons or papio or rhesus monkey or macaque or macaca or mulatta or 
cynomolgus or fascicularis or green monkey or green monkeys or 
chlorocebus or vervet or vervets or pygerythrus or hominoidea or ape or 
apes or hylobatidae or gibbon or gibbons or siamang or siamangs or 
nomascus or symphalangus or hominidae or orangutan or orangutans or 
pongo or chimpanzee or chimpanzees or pan troglodytes or bonobo or 
bonobos or pan paniscus or gorilla or gorillas or troglodytes).ti,ab,kf.) not 
(human/ or (human$ or man or men or woman or women or child or 
children or patient$).ti,ab,kf.) 

32 or/28-31 [Exclusions] 10231868  
33 27 not 32 795   
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(COVID19 or COVID 2019).ti,ab,kf.     2782 
(nCov 2019 or nCov 19).ti,ab,kf. 696 
or/ 1-9 [Set 1: Coronaviruses] 271392 
Air Travel/ 514 
Travel/ 27069 
(border? adj3 (clos* or restrict* or control* or measure?)).ab,kf. 1459 
((isolat* or quarantin*) adj6 (exposed or suspected or travel* or airport? or border?)).ti,ab,kf. 9047 
((mobility or movement*) adj2 (reduc* or restrict*)).ti,ab,kf. 11812 
((questionnaire* or RT-PCR or screen* or surveil* or test* or telethermographic* or temperature or thermal imag* or thermal scan* or 
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or exp amphibia/ or mammal/ or exp reptile/ or therian/ or placental mammals/ or exp marsupial/ or euarchontoglires/ or exp 
xenarthra/ or primate/ or exp scandentia/ or haplorhini/ or exp prosimian/ or simian/ or exp tarsiiform/ or catarrhini/ or exp platyrrhini/ 
or ape/ or exp cercopithecidae/ or hominid/ or exp hylobatidae/ or exp chimpanzee/ or exp gorilla/ or (animal or animals or pisces or 
fish or fishes or catfish or catfishes or sheatfish or silurus or arius or heteropneustes or clarias or gariepinus or fathead minnow or 
fathead minnows or pimephales or promelas or cichlidae or trout or trouts or char or chars or salvelinus or salmo or oncorhynchus or 
guppy or guppies or millionfish or poecilia or goldfish or goldfishes or carassius or auratus or mullet or mullets or mugil or curema or 
shark or sharks or cod or cods or gadus or morhua or carp or carps or cyprinus or carpio or killifish or eel or eels or anguilla or zander 
or sander or lucioperca or stizostedion or turbot or turbots or psetta or flatfish or flatfishes or plaice or pleuronectes or platessa or 
tilapia or tilapias or oreochromis or sarotherodon or common sole or dover sole or solea or zebrafish or zebrafishes or danio or rerio 
or seabass or dicentrarchus or labrax or morone or lamprey or lampreys or petromyzon or pumpkinseed or pumpkinseeds or lepomis 
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or laprine or hares or lepus or rodentia or rodent or rodents or murinae or mouse or mice or mus or musculus or murine or 
woodmouse or apodemus or rat or rats or rattus or norvegicus or 
 
guinea pig or guinea pigs or cavia or porcellus or hamster or hamsters or mesocricetus or cricetulus or cricetus or gerbil or gerbils or 
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amphibians or anura or salientia or frog or frogs or rana or toad or toads or bufo or 
xenopus or laevis or bombina or epidalea or calamita or salamander or 
salamanders or newt or newts or triturus or reptilia or reptile or reptiles or bearded 
dragon or pogona or vitticeps or iguana or iguanas or lizard or lizards or anguis 
fragilis or turtle or turtles or snakes or snake or aves or bird or birds or quail or 
quails or coturnix or bobwhite or colinus or virginianus or poultry or poultries or fowl 
or fowls or chicken or chickens or gallus or zebra finch or taeniopygia or guttata or 
canary or canaries or serinus or canaria or parakeet or parakeets or grasskeet or 
parrot or parrots or psittacine or psittacines or shelduck or tadorna or goose or 
geese or branta or leucopsis or woodlark or lullula or flycatcher or ficedula or 
hypoleuca or dove or doves or geopelia or cuneata or duck or ducks or greylag or 
graylag or anser or harrier or circus pygargus or red knot or great knot or calidris or 
canutus or godwit or limosa or lapponica or meleagris or gallopavo or jackdaw or 
corvus or monedula or ruff or philomachus or pugnax or lapwing or peewit or 
plover or vanellus or swan or cygnus or columbianus or bewickii or gull or 
chroicocephalus or ridibundus or albifrons or great tit or parus or aythya or fuligula 
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5 
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introductory journal article or laboratory manual or lecture or lecture note or letter or news or newspaper article or observational study, 
veterinary or patient education handout or personal narrative or practice guideline or randomized controlled trial, 
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or mule or mules or pig or pigs or swine or swines or hog or hogs or boar or boars or porcine or piglet or piglets or sus or scrofa or 
llama or llamas or lama or glama or deer or deers or cervus or elaphus or cow or cows or bos taurus or bos indicus or bovine or bull 
or bulls or cattle or bison or bisons or sheep or sheeps or ovis aries or ovine or lamb or lambs or mouflon or mouflons or goat or goats 
or capra or caprine or chamois or rupicapra or leporidae or lagomorpha or lagomorph or rabbit or rabbits or oryctolagus or cuniculus 
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Filters applied: 
Databases: WHO COVID, medRxiv, ELSEVIER, bioRxiv, LILACS, Grey literature, Lanzhou University/ CNKI, WPRIM (Western 
Pacific), SSRN, ProQuest Central, PREPRINT-SCIELO, PubMed, ArXiv 
Language: English 
Year: 2020-2022 
 

Cochrane COVID-19 Study Register (COVID-19.cochrane.org) 

Search performed on 5 February 2024. The register is no longer updated after 31 January 2024. Complete search linked here.  

Filters: 

New Studies from date 13 April 2022 to 5 February 2024. 

# Searches Results 

1 (border* AND (close or closed or closing or closure* or restrict*)) 179 

2 
((isolate or isolating or isolation* or quarantin*) AND (travel or traveling or travell* or airport* or 
border*)) 327 

3 

("reduced mobility" OR "reduced movement" OR "movement reduction" OR "mobility restriction" 
OR "mobility restrictions" OR "restricted mobility" OR "movement restriction" OR "movement 
restrictions" OR "restricted movement" or "travel restrictions" or "travel restriction" or "restricted 
travel" or "restricted traveling" or "retricted travelling" or "reduced travel" or "reduced traveling" 
or "reduced travelling" or "travel reduction" or "travel reductions") 

535 

4 

((questionnaire* or "RT-PCR" or screen* or surveil* or test* or telethermographic* or 
temperature or "thermal image" or "thermal imaging" or "thermal scan" or "thermal scans" or 
"thermal scanning" or thermomet* or thermograph*) AND (traveller* or "port of entry" or "ports of 
entry" or "point of entry" or "points or entry" or border* or airport*)) 470 

5 (travel AND (intervention* or NPI*)) 305 
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6. ((travel or traveling or travell*) AND (limit* or lockdown* or ban or bans or banning or banned)) 983 
7. (visa* or "border controls" OR "border control" OR "controlling borders" OR "controlling the border" or "travel measures" or 

"border measures") 116 
8. (border* AND (close or closed or closing or closure* or restrict*)) or ((isolate or isolating or isolation* or quarantin*) and (travel 

or traveling or travell* or airport* or border*)) or ("reduced mobility" OR "reduced movement" OR "movement reduction" OR 
"mobility restriction" OR "mobility restrictions" OR "restricted mobility" OR "movement restriction" OR "movement restrictions" 
OR "restricted movement" or "travel restrictions" or "travel restriction" or "restricted travel" or "restricted traveling" or "retricted 
travelling" or "reduced travel" or "reduced traveling" or "reduced travelling" or "travel reduction" or "travel reductions") or 
((questionnaire* or "RT-
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�x Ireland  
�x Italy  
�x Japan  
�x Luxembourg  
�x New Zealand  
�x Norway  
�x Poland  
�x Spain  
�x Switzerland  
�x Netherlands  
�x UK  
�x USA  

  
Other countries: 

�x Afghanistan  
�x Bahrain  
�x Brazil  
�x Burundi  
�x China  
�x Dubai  
�x French Polynesia  
�x Hong Kong  
�x India  
�x Kazakhstan  
�x Kenya  
�x Madagascar  
�x Malta  
�x Mauritius  
�x Nepal  
�x Pakistan  
�x Qatar  
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�x Russia  
�x Rwanda  
�x Singapore  
�x Sweden* 
�x South Korea  
�x South Sudan  
�x Taiwan  
�x Thailand  
�x Tunisia  
�x Uganda  
�x Vanuatu  
�x Vietnam 

 
 
* Sweden was excluded from the list of countries similar to Canada as their policy towards COVID-19 has been markedly different. 
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