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The spread of infectious diseases is a significant worldwide health problem. Over the 

past three decades more than thirty new infectious diseases have emerged or resurged.1 

In all, human kind is subjected to over 1,400 infectious disease threats, and death from 
an infectious illness remains a common cause of mortality worldwide.1, 2 As the current 
novel Influenza A (H1N1) pandemic demonstrates, modern era pandemics and large-
scale infectious outbreaks emerge and spread quickly. Air transportation is a major 
vehicle for the rapid spread and dissemination of infectious diseases. With over 1.4 
million persons crossing international borders on air carriers every day, the risk of  
disease transmission associated with commercial aircraft has increased.3 Here we 
discuss the recent key issues. 
 
The Aircraft Cabin Environment and Infectious Disease Risk 
 
The air provided to passengers and crew on commercial jet aircraft is typically a 
combination of conditioned external (ambient) air that has been diverted to the cabin from 
the engine compressor stages, and air that is taken from the cabin, filtered and  
recirculated. The environmental control system is designed to minimize the introduction 
of harmful contaminants into the cabin and to control cabin pressure, ventilation and 
temperature. Compared with most terrestrial environments, humidity is low since ambient 
air at cruising altitude (above 30,000 feet) is very dry.4 Most commercial aircraft will  
provide 10–15 air changes per hour of the passenger cabin depending upon the aircraft 
type, as the original cabin air is  progressively diluted with incoming ambient air.4 Cabin 
airflow is principally side–to–side and compartmentalized into 4–7 seat rows within the 
passenger cabin, thereby limiting longitudinal (front–to–back and vice versa) cabin 
contamination.4, 5 However, recent evidence employing computational fluid dynamic 
modeling in a mockup full sized aircraft cabin section suggests airflow patterns are more 
complex than previously thought and are influenced by many factors including seat and 
cabin geometry, occupancy density and thermal loads of passengers and equipment.6, 7 

Background microbial contamination of cabin air aboard commercial aircraft has recently 
gained attention with the development of molecular based detection assays and an 
increasing interest in the role fomites play in the transmission of infectious diseases 
in public areas and in the transport sector. Aerobiologic compositions within the aircraft 
cabin are typically broader in nature than previously appreciated.8-10 For example, the total 
microbial burden of the cabin air in 125 samples collected from business-class sections 
of 16 commercial flights found that bacterial diversity (identified by cultivation) 
within the cabin air of sampled flights constituted only 1–10% of the total microbial 
population ultimately detected using more sensitive detection methods, with gram-
positive bacteria such as Staphylococcus and Bacillus being the predominant species. 
Cloning and sequencing the 16S rRNA gene (gold standard in bacterial identification and 
classification) directly from the samples without cultivation revealed a broader microbial 
diversity encompassing over 100 bacterial species. Some evidence suggests potentially 
harmful microbial contamination of coliform and methicillin– resistant staphylococcus 
aureus (MRSA) within passenger cabins of commercial aircraft and one unpublished 
study found sink handles and soap dispensers within aircraft restrooms to be sources of 
coliform contamination. MRSA was cultured from 60% of seat back trays on three 
randomly selected commercial flights.11 However, the clinical significance of this broad 
microbial contamination within aircraft and its impact on passenger health remains to be 



established, the biological diversity is broad in nature, most of the species rarely cause 
significant health problems to the majority of travellers. Although cabin crew have been 
recorded as having higher rates of upper respiratory infection (URI) symptoms when 
compared to the general public12, one prospective questionnaire study of air travellers 
and URI symptom rate during the winter months reported a wide variation of reported 
URI frequency, ranging from 3–20%, depending upon the reporting method.13  Air 
travellers are likely to be more aware of any upper respiratory infection they may be 
suffering, since cabin pressure changes during flight can cause sinus and middle ear 
symptoms that may not be experienced were the individual to remain on the ground, 
making comparison between air travelers and ground based control groups difficult. 
Polymerase Chain Reaction assays to study atypical bacteria and respiratory viruses in 
155 air travelers showed that not many travellers had the same viral profile and no 
association existed between any pathogen and a particular airport, suggesting that 
travellers acquired their viruses before rather than during the flight.14 Thus it appears 
other factors are contributory to reported URI symptoms in air travelers, such as travel-
related stress on the immune system, or transient responses to environmental 
conditions within the cabin such as low humidity.15, 16 Transmission of infection between 
individuals within a confined space such as an aircraft passenger cabin also appears to 
be dependent upon complex interplay between the infectiousness of the contagious 
person spreading the illness, the rate which the infectious agent is introduced into the 
environment; the health and susceptibility of the potential hosts; the degree of exposure 
(seating proximity and duration of exposure); ventilation of the space, and chance. Other 
factors unique to air travel including the mild hypobaric hypoxia, low humidity, cosmic 
radiation and ozone exposures also may have an influence, but these exposures have 
not been rigorously studied in the context of infectious disease spread.3, 17-19 
 

Commercial aircraft serving as vehicles of world–wide infection spread 
 
A growing body of evidence from modeling studies suggests that discontinuing or 
restricting commercial flights would have little effect on the spread of novel infectious 
agent epidemics or pandemics.20-22 Limiting or cancelling nonessential internal travel, 
including the limitation or closing of mass transit systems and motorways remains 
impractical, impossible, and understudied. Modeling suggests that limiting internal travel 
would have little benefit in limiting the spread of infection.23 The United Kingdom (U.K.) 
Pandemic Plan points out that even a 60% reduction in all travel, including commuting to 
work, would only result in small reductions in the order of 5–10% in the national peak 
incidence within the U.K. One study shows that imposing a 90% restriction on all air 
travel would delay the peak of a pandemic wave by no more than 1 to 2 weeks, whereas 
rapidly halting almost all air travel (99.9%) out of an affected area would delay the  
pandemic wave up to 2 months.20 Many national pandemic preparedness plans do not 
address the issue of commercial air travel. 24 Passenger screening in airports during the 
2002–2003 SARS epidemic, such as questionnaires, visual inspection and thermal  
scanning were relatively ineffective in identifying infectious individuals. 22, 25, 26 Recently, 
several countries have expanded their quarantine station programs and the U.S. 
Centers for Disease Control and Prevention has established a centralized electronic 
passenger database capability (e-manifest) to be used during infectious outbreaks for 
prompt passenger notification, but contact tracing remains resource intense and 
challenging.27 The International Civil Aviation Organization in partnership with the WHO, 
International Air Transport Association and Airports Council International, as well as other 
stakeholders, recently established guidelines for the aviation industry for operations 
during outbreaks of communicable disease, such as pandemic influenza, in order to 
minimize spread by commercial air travel. These include risk communication to the 
travelling public, command and control systems, consideration of airport screening and 
increasing airport and airline preparedness e.g. regarding in–flight illness, aircraft 
cleaning and disinfection. Close collaboration between many different stakeholders is 
clearly necessary for effective preparedness planning in the aviation sector.24, 28-31 

 
Emerging Vector–borne diseases and Air Travel 



 
The risk of the introduction of emerging and reemerging vector-borne infections into the 
northern hemisphere continues to grow, as evidenced by a narrowly avoided epidemic of 
chikungunya fever, an arboviral infection, in Europe in 2007.32 Cases of imported malaria 
and other arboviral infections continue to pose a problem to western countries. Factors 
responsible for this emerging threat include the rapid growth in global trade and air travel, 
climate change, and the growing introduction of the Asian tiger mosquito Aedes 
albopictus into the northern hemisphere. This mosquito species continues to establish 
itself in temperate climates throughout the world including the Caribbean, Europe and 
North and South America. 33, 38 Studies demonstrate that it is a competent vector for 22 
infectious diseases including west nile virus (WNV) fever, dengue, and chikungunya 
fever.38, 40 Although no UK-acquired case of WNV has been identified since the start of 
surveillance in 2002, five imported cases have been confirmed in individuals who had 
traveled to Portugal, Canada and the U.S.41 While malaria is no longer endemic in 
western countries, imported cases of malaria continue to pose a problem. A total of 1,370 
cases of imported malaria were reported in the UK in 2008 with the majority due to 
travellers returning from visiting friends and relatives in their country of origin.42 These 
travelers frequently have the perception that they are not at risk of malaria, since the 
destination abroad is familiar to them – and as a consequence they may not seek 
medical advice on malaria (or other infectious disease) prevention prior to their travels.43 

Better understanding of the behaviours of this traveling population, improved entomologic 
surveillance and mosquito control, in addition to early recognition of local transmission, 
44 remain areas of high priority in the control of vector–borne diseases. 
 
 
 
Whilst infectious diseases have affected human kind for thousands of years, the advent 
of air travel that has changed the implications of such diseases for the global community. 
Billions of air travellers each year cover longer distances, more rapidly, than ever before. 
This remarkable increase over recent decades seems set to continue. The role of 
aviation in disseminating infectious disease is being increasingly recognized and studied, 
yet at present, the options to minimize such spread appear limited. What seems clear is 
that, the science on which to base decisions concerning interventions such as airport 
screening and reduction of risk of transmission of disease at airports and on aircraft, 
needs to be further developed – and improved – before action can be taken by the global 
community to reliably reduce such risk. The U.S. Transportation Research Board of the 
National Academies of Science recently held a two day symposium in Washington D.C. 
on the transmission of disease in airports and on aircraft, to explore current research 
concerning the spread of infectious diseases by aircraft, as well as to identify gaps in 
knowledge and to inform future research projects.45 A formal publication summarizing the 
conclusions of the symposium are anticipated to be published in 2010.  
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