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25% of the world’s mobility 
via air comes from just 

three countries

Nearly 50% of the world’s 
mobility via air comes 
from just ten countries

Global Share 
of International Km Traveled in 2016



1 London 398
2 New York 261
3 Paris 212
4 Tokyo 181
5 Bangkok 169
6 Hong Kong 162
7 Los Angeles 162
8 Seoul 156
9 Singapore 151
10 Dubai 138
11 Shanghai 131
12 Sydney 115
13 Beijing 110
14 Frankfurt 105
15 San Francisco 102
16 Amsterdam 97
17 Toronto 93
18 Taipei 91
19 Manila 90
20 Madrid 86

Billions of KM traveled on 
international flights in 2016Connected Cities

These 20 cities account for one-third of the international distance traveled worldwide in 2016



Diseases Spread Fast.
Insights Can Spread Faster.
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Figure 1: Conceptual Framework of Airport-Based Traveler Screening for Infectious Disease* 

 

* Using the H1N1 epidemic as an example, at-risk travelers refer to those who initiated travel in 

Mexico for an international destination. Low-risk travelers refer to all other international travelers, 

including those who did not initiate travel in Mexico but who made a connecting flight at a Mexican 

airport en route to another international destination. Exit-screening refers to the screening of 

travelers on international flights out of Mexico. Targeted entry-screening refers to the screening of 

travelers on international flights arriving directly from Mexico. Indiscriminate entry-screening refers 

to the screening of travelers on international flights arriving into any international airport worldwide.  
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at least in the short-term, the benefits 
of exit screening in any country with an 
epidemic would be realized entirely by 
other countries while placing additional 
strain on the source country.26 These 
realities should create incentives for 
countries that are currently unaffected 
by the pathogen producing the epi-
demic – particularly those with strong 
travel ties to the affected country – to 
offer international assistance as a means 
to protect their own vital interests. If 
epidemic source control and timely 
and effective exit screening are not at-
tainable, then targeted entry screening 
could mitigate the impact of imported 
disease, as a supplement to a robust, 
community-level response.

Based on the results of the present, 
retrospective evaluation, we developed 
a decision-support tool for national 
authorities confronted with the for-
midable challenge of making rational, 
timely and defensible decisions about 
the health screening of travellers dur-
ing future epidemics of international 
concern (Fig. 5). Importantly, this tool 
takes account of the position of the city 
in which screening is being contem-

plated, in relation to the geographical 
source of the epidemic of concern as 
well as the continuously evolving, global 
network of air travel and transportation. 
Hence, it can offer recommendations 
that are customized to individual cities 
responding to epidemic threats that 
are emerging in different geographical 
regions and at different times. If this 
tool had been used during the initial 
stages of the A(H1N1) 2009 pandemic, 
we estimate that over 90% of the public 
health benefits attainable worldwide by 
screening international travellers could 
have been realized by intervening at 
just eight international airports (i.e. by 
exit screening at Mexico’s six largest 
international airports and targeted entry 
screening at the international airports in 
Shanghai and Tokyo).

The present study has several limi-
tations. We did not address the issues 
of whether international air travellers 
should be screened at all or, if it is de-
termined that they should, of when the 
screening programmes should be initi-
ated and discontinued. We believe that 
the answers to these questions cannot be 
easily generalized but, instead, must be 

adapted to the articulated goals of any 
screening, the levels of risk tolerance 
of national health authorities, and the 
specific circumstances that arise during 
future epidemics or pandemics of infec-
tious disease. Factors that could influ-
ence the decision to screen travellers in-
clude (but are not limited to): (i) the es-
timated probability of successful source 
control and, failing that, the estimated 
probability of the international export of 
the pathogen; (ii) the estimated preva-
lences of infection and symptomatic 
disease in travellers11; (iii) the clinical 
spectrum of illness and the ability to 
detect relevant illness through direct ob-
servation, traveller health declarations, 
and/or complementary tests such as 
infrared thermography; (iv) the operat-
ing characteristics and limitations of the 
available screening methods27; (v) the 
global epidemiologic pattern of the epi-
demic disease at the time when traveller 
screening is first contemplated10; (vi) the 
opportunity costs of detecting other 
infectious diseases of lesser significance 
as a consequence of screening28; (vii) the 
perceived contagiousness and severity of 
the epidemic disease and its estimated 
domestic health and economic im-
pacts29; (viii) the availability and costs of 
any effective methods for the prevention 
or treatment of the epidemic disease; 
and (ix) the projected public health 
benefits of health screening at airports 
(relative to those that could be realized 
by intervening at other international 
and/or domestic frontiers).

The conclusions of our analysis are 
drawn from the experience of a pan-
demic emerging in Mexico, which is not 
a leading transit hub for international 
travellers. If a future pandemic were to 
emerge around a major international 
transit hub (e.g. Frankfurt), a greater 
proportion of travellers departing from 
that hub would be low-risk travellers 
who had initiated trips from areas of 
the world with little or no infectious 
disease activity and were simply pass-
ing through the hub, en route to their 
final destinations. In such instances, the 
prevalence of detectable disease – and, 
consequently, the positive predictive 
value of any screening method – would 
decline unless international transit 
travellers could easily be separated from 
other international travellers within 
the hub.

For the present evaluation, we used 
static definitions of “at-risk” and “low-
risk” travellers based on the presump-

Fig. 5. Evidence-based decision-support tool for cities at risk of the importation of a 
pathogen causing infectious disease
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Note: As a supplement to exit screening, targeted entry screening might be useful for pathogens with 
short incubation periods and travellers who have been on long, non-stop, international flights. Although 
there are no predefined thresholds for “short” incubation periods or “long” non-stop flights, the probability 
of a traveller with an undetectable latent infection at the point of departure developing potentially 
detectable active disease during the course of his or her travel increases with increasing flight times and/
or decreasing incubation periods. To maximize the efficiency of entry screening, travellers would have to 
be assessed at the arrival gates where their flights land (i.e. before travellers at risk of infection mix with 
other travellers at low risk of infection in the destination airport).
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