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Abstract

B A C K G R O U N D With over two billion airline passengers annually, in-flight transmission of infectious

diseases is an important global health concern. Many instances of in-flight transmission have been

documented, but the relative influence of the many factors (see below) affecting in-flight transmission

has not been quantified. Long-standing guidance by public health agencies is that the primary trans-

mission risk associated with air travel for most respiratory infectious diseases is associated with sitting

within two rows of an infectious passenger. The effect of proximity may be one of these factors.

O B J E C T I V E The aim of this study was to determine the risk of infection within and beyond the 2-row

rule given by public health guidance.

M E T H O D S We searched the literature for reports of in-flight transmission of infection which included

seat maps indicating where the infectious and infected passengers were seated.

F I N D I N G S There is a w 6% risk to passengers seated within the 2-rows of infected individual(s) and

there is w 2% risk to passengers seated beyond 2-rows from the infectious individual.

D I S C U S S I O N Contact tracing limited to passengers within 2-rows of the infectious individual(s)

could fail to detect other cases of infections. This has important consequences for assessing the spread

of infectious diseases.

C O N C L U S I O N S Infection at a distance from the index case indicates other factors, such as airflow,

movement of passenger/crew members, fomites and contacts between passengers in the departure

gate before boarding, or after deplaning, are involved.
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BACKGROUND

With more than 2 billion airline passengers annually,
in-flight transmission of infectious diseases is an
important global health concern.1,2 Many instances
of in-flight transmission have been documented,
including cases of cholera,3 influenza,4-8 measles,9,10

meningococcal infections,11 norovirus,12 severe acute
respiratory syndrome (SARS),13,14 shigellosis,15 and
tuberculosis.16-18 However, the risks of in-flight
transmission are largely unknown.14

Cabin transmission of infectious diseases can
occur through several routes. In this paper we con-
centrate on droplet transmission, which occurs via

The authors received support from The Boeing Company (HNW) by way of a subcontract to the Georgia Institute of Technology (VSH).

Both authors had access to the sources used to develop the manuscript.

From the Nell Hodgson Woodruff School of Nursing, Emory University, Atlanta, GA (VSH); and the School of Mathematics, Georgia Institute of

Technology, Atlanta, GA (HW). Address correspondence to V.S.H. (vhertzb@emory.edu).

A n n a l s o f G l o b a l H e a l t h

ª 2 0 1 6 T h e A u t h o r s . P u b l i s h e d b y E l s e v i e r I n c .

o n b e h a l f o f I c a h n S c h o o l o f M e d i c i n e a t M o u n t S i n a i

V O L . 8 2 , N O . 5 , 2 0 1 6

I S S N 2 2 1 4 - 9 9 9 6

h t t p : / / d x . d o i . o r g / 1 0 . 1 0 1 6 / j . a o g h . 2 0 1 6 . 0 6 . 0 0 3

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.aogh.2016.06.003&domain=pdf
mailto:vhertzb@emory.edu
http://dx.doi.org/10.1016/j.aogh.2016.06.003


Figure 1. The 2-row transmission zone diagram provided in the Centers for Disease Control and Prevention guidelines to public
health officers. (From Protecting travelers’ health from airport to community: investigating contagious diseases on flights. Atlanta: Centers for
Disease Control and Prevention; 2014. Available at: http://www.cdc.gov/quarantine/contact-investigation.html. Accessed 25 July, 2014.)
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