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Résumé exécutif

Ce rapport synthétise les données disponibles sur les restrictions de voyage et les autres
mesures sanitaires liées aux déplacements lors d’épidémies, avec un focus particulier sur les
enseignements tirés de I'épidémie d’Ebola en Afrique de I'Ouest en 2014. Nos analyses
computationnelles réalisées pendant I'épidémie d’Ebola ont montré que les restrictions
généralisées de voyage ont fortement réduit la connectivité aérienne internationale avec les
pays affectés, avec des réductions dépassant 70% pour plusieurs pays africains et d’environ
40% pour I'Europe. Cependant, malgré ces perturbations majeures de mobilité, I'impact
épidémiologique est resté limité, ne retardant la propagation internationale que de quelques
jours a quelques semaines, dont environ 1 a 2 semaines pour I'Europe. Ces résultats ont été
observés dans le contexte de la maladie a virus Ebola, ou l'infectiosité débute aprés I'apparition
des symptdmes et ou la transmission asymptomatique n’est pas considérée comme un moteur
majeur de diffusion. D’autres mesures sanitaires liées aux déplacements, incluant le dépistage,
le suivi des voyageurs et la quarantaine, peuvent contribuer a réduire le risque d’'importation ou
a améliorer la détection précoce des cas dans certaines conditions, bien que leur efficacité
dépende des caractéristiques épidémiologiques du pathogéne et des modalités opérationnelles
de mise en ceuvre. Une limite majeure des mesures de dépistage aux frontiéres réside dans la
possibilité que des voyageurs infectés soient encore en période d’'incubation au moment du
voyage et demeurent donc indétectables lors du contrdle. Dans I'ensemble, les données
disponibles indiquent que les restrictions généralisées de voyage sont peu susceptibles
d’empécher la propagation internationale une fois qu’une transmission soutenue est établie
dans la zone affectée. Leur principal effet se limite généralement a retarder temporairement la
propagation. De tels délais peuvent étre mis a profit pour renforcer les capacités de préparation,
de surveillance et de réponse rapide ; toutefois, le maintien de la connectivité opérationnelle
nécessaire a un contrdle efficace de I'épidémie a la source, en particulier dans les pays a
revenu faible et intermédiaire, demeure essentiel.
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Executive summary

This report reviews the available evidence on travel restrictions and other travel-related public
health measures during epidemic outbreaks, with a particular focus on lessons learned from the
2014 West African Ebola epidemic. Our computational analyses conducted during the Ebola
epidemic showed that broad travel restrictions substantially reduced international air traffic
connectivity with affected countries, with reductions exceeding 70% for several African countries
and approximately 40% for Europe. However, despite these major disruptions in mobility, the
epidemiological impact was predicted to remain limited, delaying international spread only by a
few days to a few weeks, including approximately 1-2 weeks for Europe. These findings were
observed in the context of Ebola virus disease, where infectiousness occurs after symptom
onset and asymptomatic transmission is not considered a major driver of spread. Additional
travel-related public health measures, including screening, testing, traveller monitoring, and
quarantine, may contribute to reducing importation risk or improving early case detection under
specific conditions, although their effectiveness depends on the epidemiological characteristics
of the pathogen and on operational implementation. A major limitation of border screening
measures is the possibility that infected travellers may still be in their incubation period while
travelling and therefore remain undetectable at the time of screening. Overall, available
evidence indicates that broad travel restrictions are unlikely to prevent international spread once
sustained transmission is established in the affected area. In most contexts, their main effect is
therefore limited to temporarily delaying spread. Such delays may be used to strengthen
preparedness, surveillance, and rapid response capacities; however, maintaining the
operational connectivity required for effective outbreak control at the source, particularly in
LMICs, remains essential.

Introduction

International mobility can contribute to the geographical spread of emerging infectious diseases,
leading countries to consider travel-related interventions during emerging epidemic outbreaks.
These measures may include travel restrictions or bans, entry and exit screening, testing
requirements, traveller monitoring, and other public health measures implemented at borders or
points of entry (Figure 1). During recent international health emergencies, including the 2014
West African Ebola epidemic and the recent COVID-19 pandemic, several countries introduced
travel control measures in an attempt to reduce the risk of importation and international spread.

This report summarizes the available evidence on travel restrictions and other travel-related
control measures, with a particular focus on lessons learned from the 2014 West African Ebola
epidemic.

Evidence on the effect of travel restrictions: lessons from the 2014 West African Ebola
epidemic

During the 2014 West African Ebola epidemic, multiple countries and airline companies
implemented travel restrictions, including flight suspensions, border closures, and entry
limitations targeting Guinea, Liberia, and Sierra Leone (Figure 2). At the time of the outbreak,



we conducted computational analyses using the Global Epidemic and Mobility model integrating
global airline mobility data and epidemic dynamics in West Africa to quantify the impact of these
measures on the international spread of Ebola virus disease1.

The travel restrictions implemented during the 2014 West African Ebola epidemic produced
substantial reductions in air passenger traffic between the affected region and the rest of the
world. African countries experienced the largest reductions in connectivity, often exceeding
70%, while Europe experienced intermediate reductions in traffic, estimated at approximately
40% (Figure 2). The estimated overall reduction in airline passenger traffic from the affected
region was approximately 60%. Despite these major disruptions in international mobility, the
epidemiological impact remained limited. The resulting delay in international spread was
estimated to be limited to a few days to a few weeks, depending on the destination country
(Figure 3). At the continental level, delays were estimated to be around 1-2 weeks for Europe,
and at most approximately one month for Africa. Notably, these findings were obtained in the
context of Ebola virus disease, where infectiousness occurs after symptom onset and where
asymptomatic transmission is not considered a major driver of spread.

The limited effect of travel restrictions can be explained by the dynamics of epidemic growth at
the source and by the structure of global mobility networks. Once transmission is established in
the source region and the number of infections grows exponentially, even large reductions in
travel flows still allow some infected individuals to travel internationally. In highly connected
transportation systems, alternative travel routes, connections, and heterogeneous mobility
patterns further amplify the potential spread and therefore reduce the ability of restrictions to
fully interrupt spread. In previous theoretical work? we have shown that even very strong travel
reductions are generally able to delay spread only temporarily (of the order of few days to few
weeks) rather than contain the epidemic at its source or prevent importations.

The Ebola experience also highlighted the potential adverse consequences of broad travel
restrictions’. These included disruption of the transport of healthcare personnel and medical
supplies, reduced operational connectivity to affected countries, and broader economic and
humanitarian impacts. These findings underline that the public health benefits of travel
restrictions must be carefully weighed against their operational and societal costs.

Evidence on additional travel control measures
In addition to broad travel restrictions, several travel-related public health measures have been
evaluated during epidemic outbreaks. These include exit and entry screening, testing strategies,
traveller information systems, contact tracing, quarantine or self-monitoring of travellers, and
vaccination or certification requirements. Evidence synthesized in a recent Cochrane review®
indicates that these interventions may contribute to reducing importation risk or delaying local
transmission under specific conditions, although their effectiveness is variable and context
dependent:

e Symptom/exposure-based screening measures at borders on their own are likely not

effective;



e PCR testing at borders as a screening measure likely detects more cases than
symptom/exposure-based screening at borders, although if performed only upon arrival
this will also miss a meaningful proportion of cases;

e Quarantine, based on a sufficiently long quarantine period and high compliance is likely
to largely avoid further transmission from travellers. Combining quarantine with PCR
testing at borders will likely improve effectiveness.

Extremely strict border control strategies combining repeated testing, prolonged mandatory
quarantine, and near-complete suppression of international travel, as implemented by some
“zero-COVID” countries during the COVID-19 pandemic, demonstrated that importation and
local transmission can be substantially reduced under extremely controlled conditions. However,
these approaches require very high operational, societal, and economic costs and may not be
sustainable or feasible in most settings.

Overall, in most contexts travel control measures are resource-intensive and their effectiveness
depends on the epidemiological characteristics of the pathogen, including incubation period,
timing of infectiousness, and transmission routes. Even in the absence of pre-symptomatic or
asymptomatic transmission, as in Ebola virus disease, infected travellers may travel during their
incubation period, limiting the effectiveness of border screening measures.

Policy implications

Broad travel restrictions are unlikely to prevent the international spread of emerging infectious
diseases once sustained transmission is established in the affected area. Available evidence
from Ebola and other epidemics consistently indicates that their main effect is limited to delaying
spread, generally by a modest period of time (of the order of days or weeks). Such delays may
nevertheless provide operational value if they are used to strengthen preparedness capacities,
enhance surveillance, organize healthcare response, and deploy countermeasures. More
stringent border-control strategies combining repeated testing, mandatory quarantine, and
severe reductions in international mobility may substantially reduce importation risk, but require
very high operational, societal, and economic costs and may not be sustainable or feasible in
most settings.

At the same time, broad travel restrictions that reduce connectivity to the affected area may
generate important unintended consequences, including disruption of response operations,
reduced movement of healthcare workers and essential supplies, and economic and
humanitarian impacts, ultimately hindering outbreak control efforts at source. Current evidence
therefore supports prioritizing rapid outbreak control, preparedness, surveillance, and targeted
public health measures over generalized travel bans.

Conclusions

Available evidence from theoretical and computational studies, and analyses of past outbreaks,
including the 2014 West African Ebola outbreak, consistently indicates that travel control
measures alone are unlikely to prevent the international spread of emerging infectious diseases.
Their main effect is generally limited to delaying spread by a modest period of time. Such delays



may be used to strengthen preparedness, surveillance, and rapid response capacities; however,
maintaining the operational connectivity required for effective outbreak control at the source,
particularly in LMICs, remains essential.
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Countries have implemented various control measures
related to international travel.
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Figure 1. Different types of travel control measures. From Cochrane review?.
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Figure 2. Overall travel reductions per continent resulting from the travel restrictions
applied by airline companies and countries during the 2014 West African Ebola epidemic.
From Poletto et al. 2014".
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Figure 3. Estimated overall delays predicted for Ebola case importation, following the
application of the travel restrictions during the 2014 West African Ebola epidemic. Top: by

continent. The size of the discs is related to the duration of the delay. Bottom: by country. From
Poletto et al. 2014".



