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Lessons on Border Management From
Historic Disease Epidemics and Pandemics

By Ashleigh Tuite and David Fisman

Synopsis

The importance of human mobility for the spread of some communicable diseases has long been 
recognized. Cordons sanitaires, targeted or complete border closures, and screening and quarantine of 
travelers are the main tools used to manage spatial spread of infection. There is an epidemiological basis for 
limiting movement into and out of regions experiencing unusual disease activity, but the application of 
border control approaches has been met with varying levels of success in real-world outbreak settings. We 
have learned from past epidemics and pandemics that there is no ‘one size fits all’ approach to border 
management and mobility restrictions. The impact of various measures depends on the attributes of the 
pathogen, the robustness of disease surveillance systems, and the stage of the outbreak at which restrictions 
are implemented.
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The decision to implement border restrictions depends on 
the existence of a risk gradient: specifically, is there a 
difference in the rates of infection at the outbreak source 
and destination? In the absence of higher burden at the 
outbreak source than the destination, restrictions would 
not be necessary or effective. This risk calculus can also 
change over the course of an epidemic, particularly when 
initial containment efforts do not succeed. As an epidemic 
grows from an isolated geographic focal point to multiple 
locations, border management approaches will shift.

A hierarchy of tools exists to limit spatial spread. Cordons 
sanitaires aim to control an outbreak at its source, by 
restricting the movements of people into or out of a 
defined geographic region experiencing an outbreak. 
Their first documented use was during the 16th century in 
southern France to control the plague, with construction 
of a physical `plague wall’ outside Marseilles. Cordons 
sanitaires may have undesirable impacts on vulnerable 
populations, and may undermine trust needed for disease 
control. An extreme example of unintended consequences 
associated with such aggressive measures was the 
inadvertent destruction of Honolulu’s Chinatown in 1900, 
when a combination of a cordon sanitaire and burning of 
structures for plague control resulted in a widespread 
conflagration.

If control of the outbreak at the source is not possible or 
feasible, attempts to control at the destination may be 
implemented. Countries may opt to close their borders to 
travelers from specific regions (targeted closures) or to all 
travelers, regardless of country of origin. Border closures 
have a number of limitations, including difficulty 
controlling travel through third countries during targeted 
border closures and the potential for enhanced use of 
informal and unmonitored border crossings. Behavioral 
responses to proposed closures can include fleeing, which 
can paradoxically enhance geographical dispersion of 
cases. During the 2009 H1N1 influenza pandemic, 
modeling studies estimated that travel restrictions from 
Mexico, where the virus first emerged, only delayed the 
introduction of the virus to other countries by a few days 
and targeted border closures were deemed ineffective and 
costly.2 The use of traveler screening and quarantine is a 
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When the emergence of a novel coronavirus was 
recognized in Wuhan, China early in 2020, countries 
sought to rapidly assess the risk of SARS-CoV-2 
importation and to weigh the risks and benefits of border 
restrictions. These discussions were not unique to the 
COVID-19 pandemic, and frequently occur during 
communicable disease outbreaks. Many countries, 
including Canada, delayed implementing travel 
restrictions. Was this an error? The decision making 
around border restrictions was partly informed by past 
experience using such measures. Below we will briefly 
review the epidemiological and historical foundations of 
movement and border restrictions to control 
communicable disease spread.  

For a communicable disease to spread in a population, we 
need both susceptible and infectious people. Infectious 
cases are the `sparks’ that can start a fire and susceptible 
people are the fuel needed for that fire to burn out of 
control. If we limit the number of sparks, we can reduce 
the likelihood that a communicable disease will spread 
through a susceptible population. This is the 
epidemiological basis for mobility restrictions: by limiting 
travel into and out of a region experiencing unusual 
disease activity, we aim to prevent further spatial spread.  

Human mobility and trade are associated with the 
movement of pathogens to new environments and 
population groups; this was recognized long before 
humans had identified microbes as the agents of 
communicable diseases. The importance of place as a 
marker of disease risk is implicit in the practice of 
quarantine, where people arriving from elsewhere or who 
may have been exposed to a communicable disease are 
isolated for a period of time. Quarantine has been noted to 
be an effective means of slowing disease importation since 
the Middle Ages, but 20th and 21st century transportation 
networks are far larger, and transit more rapid, than in 
earlier centuries. This increased connectivity means 
increased rapidity of communicable disease spread. In the 
19th century, it took years for the second cholera 
pandemic to spread from India to the rest of the world, 
with disease spread following trade routes. In today’s 
highly interconnected world, a pathogen can reach all of 
the globe’s major cities in as little as 36 hours.1
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1Global Health Security Agenda. "News and Resources." https://ghsagenda.org/news-resources/
2 Mateus AL, Otete HE, Beck CR, Dolan GP, Nguyen-Van-Tam JS. Effectiveness of travel restrictions in the rapid containment of human influenza: a 
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lock a disease out indefinitely but may buy us time to 
build capacity and activate surveillance systems to better 
respond when cases do arrive. 

Did Canada make the correct decision by delaying the 
implementation of travel restrictions when the threat of 
COVID-19 first became apparent? With the benefit of 
hindsight, likely not. The initial emphasis on targeted 
testing in travelers from countries with reported cases 
meant that we missed travel-related cases from countries 
not yet identified as experiencing COVID-19 spread 
(e.g., Italy and the United States). With broader travel 
restrictions or widespread mandatory quarantine for all 
international travelers, we likely could have delayed the 
first wave. The recent identification of novel COVID-19 
variants with increased transmissibility presents another 
test for the country.4 Targeted flight restrictions have 
been implemented, which alone are expected to be 
insufficient to eliminate the risk of case importation. 
However, mandatory quarantine for all international 
travelers remains in place, and if properly enforced, has 
the potential to reduce the likelihood that any imported 
cases cause larger outbreaks that lead to widespread 
community spread. 
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final approach that allows borders to remain open while 
reducing the risk of undetected cases entering and 
sparking outbreaks. The effectiveness of traveler screening 
alone, either at the point of departure or entry, is 
dependent on the pathogen, but has generally been found 
to be low yield for identifying cases, since a person may be 
in the incubating stage of their infection when they pass 
through screening, and screening tools may not be 
sufficiently sensitive to identify all cases of infection. 
When implemented and enforced properly, quarantine 
can be highly effective for detection of cases in travelers, 
but as with targeted border closures, quarantine targeted 
to travelers from at-risk countries requires up to date 
intelligence on where cases are presently occurring and 
may miss cases from newly emergent disease hotspots. 

The window for border management measures being 
effective is narrow; they need to be implemented at the 
very early stages of an outbreak, which is often a period of 
limited data, particularly for novel pathogens. Targeted 
border closures rely on timely and complete infectious 
disease surveillance data; to make informed decisions, 
policymakers need to know where the disease currently is, 
rather than react to outdated information. Countries may 
be disincentivized to report if they know border controls, 
and their associated economic costs, are likely to result. 
This point has been made with reference to the 2002-2003 
SARS epidemic, where the WHO issued an advisory 
against non-essential travel to Toronto, among other 
regions experiencing transmission. This may have 
contributed to a push to prematurely declare the outbreak 
under control and a subsequent resurgence of cases.3

The application of border control approaches has been 
met with varying levels of success in real-world outbreak 
settings. We have learned from past epidemics and 
pandemics that there is no `one size fits all’ approach. The 
effectiveness of various measures depends on the 
attributes of the pathogen, the robustness of disease 
surveillance systems, and the stage of the outbreak at 
which restrictions are implemented. In theory, targeted 
approaches to border control may be more attractive, in 
terms of limiting damage, but they require complete 
information, making them less likely to be effective in 
practice, especially in today’s highly connected world. 
Ultimately, movement and border restrictions may not
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3 Commission to Investigate the Introduction and Spread of SARS in Ontario. The SARS Commission. December 2006. http://www.archives.gov.on.ca/en/e_records/sars/
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4 Volz, Erik, Swapnil Mishra, Meera Chand, et al. Transmission of SARS-CoV-2 lineage B.1.1.7 in England: insights from linking epidemiological and genetic data. Preprint, 
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