
 

 

 

 

Responding to in-flight infections 
A cross-sectional study on Norwegian cabin crew members´ 

preparedness level in responding to suspected infectious disease among 

airplane passengers 

 

 

Margrethe Bjørnstad 

Supervisor: Osama Ahmed Hassan 

 

 

 

University of Oslo 

The Faculty of Medicine, Institute of Health and Society 

Department of Community Medicine 

 

Thesis submitted as a part of  

The Master of Philosophy Degree in International Community Health 

June 2020 



 II 

ACKNOWLEDGEMENTS 
 

I would like to take this opportunity to express my gratitude by sincerely thanking everyone who 

supported and encouraged me on the incredible journey of the creation of this master’s thesis.  

First and foremost, I would like to thank my wonderful supervisor, Osama Ahmed Hassan. Thank you 

for always being available, and for all the time and energy you have invested into this project. Thank 

you for your honesty, and for knowing exactly when to motivate me through kind feedbacks and 

encouragements, and when to implement reasonable and necessary pushes, keeping me on track. 

Thank you for believing in me and making me believe in myself and this project. And thank you for 

sticking by my side every step of the way, patiently guiding me on my way to get my “researchers 

driver’s license”. It has been a privilege cooperating with you and I am truly honored having gotten the 

chance to learn so much from you.  

Thank you to Parat Kabinforbund, SAS, Norwegian and Widerøe for your patience and for assisting me 

in the recruitment process, making this all possible. Thank you to the cabin crew members who kindly 

participated in this study. This project would not have been possible without your help! 

Thank you to the Department of Community Medicine for giving me this opportunity of a lifetime. 

Thank you to everyone at the department who assisted me with feedback on the questionnaire and 

advise and help in the recruitment process. Thank you, Ibrahimu Mdala, for excellent support in the 

statistical analysis.  

Thank you to my co-students for inspiration, brainstorming and sharing of ideas. This journey would 

not have been the same without you.  

To my dearest family and friends, thank you all for your support, feedback, ideas and for cheering on 

me. Thank you for always having my back and for always being there for me, through all my ups and 

downs.  

Every phase of this project, including the writing of this thesis, has been truly wonderful, challenging 

and exciting, and I could never have done this without you. Sincerely, from the bottom of my heart, 

thank you. I am forever grateful to every one of you. 

 

No source of financing was needed, as there were no costs from this project. 



 III 

ABSTRACT 
 

Title: Responding to in-flight infections - A cross-sectional study on Norwegian cabin crew members´ 

preparedness level in responding to suspected infectious diseases among airplane passengers. 

Background: Cabin crew are responsible for the safety of airplane passengers. They are expected to 

respond to in-flight situations of suspected infectious diseases among passengers by detecting, notify 

and limiting the risk of transmission through safe infection control. No previous studies exist on this 

matter, but more than two dozen cases of in-flight transmission have been documented. The recent 

public health events have highlighted the need to prepare and maintain the capacity to respond to 

public health events in the complex air travel environment 

Aim: The objectives of this study was to assess the preparedness level (knowledge, attitude and skills) 

and identify factors associated with the preparedness level of the Norwegian cabin crew members to 

deal with in-flight situations of suspected infectious diseases among airplane passengers. 

Methods: A cross-sectional study was conducted between November 2019 and March 2020 by way of 

a specific designed online questionnaire built on existing guidelines and regulations regarding 

infection control in aviation. 2449 Norwegian cabin crew members working for three Norwegian 

airlines were invited to participate. Preparedness level was calculated to determine the preparedness 

level among cabin crew members in responding to infectious diseases among airplane passengers. 

Chi-square test and ordinal regression analysis were used to determine the association between 25 

independent variables and preparedness level.  

Conclusion: Norwegian cabin crew members are adequately prepared to respond to in-flight 

infections, as 40% fell into the medium preparedness level, and 38% of the respondents fell into the 

excellent preparedness level in responding to in-flight situations of infectious disease among airplane 

passengers. However, every fifth cabin crew member are not prepared to respond safely to an in-flight 

situation of suspected infectious disease among passengers. Having regular training focusing on 

handling in-flight situations of suspected infectious diseases among passengers, and never having 

been involved in such situation are the two factors associated with increased preparedness level. 

Airline companies are recommended to prioritize regular training to increase preparedness level. 
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1.0 INTRODUCTION 
Travelling and human mobility has always been a source for transmission of infections, however, the 

speed and scope of global air travel has recently led to a global transport network for infectious 

diseases (1). More than 900 million international journeys are undertaken annually by more than 

three billion travelers (2). This exposes many people to a range of health risks (3). The scale of global 

travel increases the risk for transmission of cross-border infectious diseases, as within hours, air travel 

serves to rapidly spread newly emerging infectious diseases to new areas, and pandemics across 

country borders (4).  

Transmission of infectious diseases may happen anywhere humans are in contact with each other. It 

might happen at home, in the society or at the airport. Due to the incubation period, a person may 

develop and display symptoms during travel even if the traveler did not display symptoms before. 

Infectious diseases may thus be detected at several points during travel, from pre-travel at the point 

of origin, to the final destination (3). In-flight transmission of infectious diseases among passengers is 

therefore an important global health issue (4). The focus of this study is limited to situations when 

passengers display symptoms onboard the aircraft. Cabin crew, defined as personnel working in the 

cabin of an aircraft (3), are responsible for the safety of the passengers on board the aircraft, both ill 

and healthy. This involves detecting and responding to medical and potential public health events, 

despite the limited capacity for cabin crew to do so (3).  

The Norwegian Directorate for Civil Protection (DSB) has provided analyses of various risks and 

vulnerabilities in Norway. DSB concluded that a scenario of a pandemic was the most likely and serious 

crisis to happen in Norway within the next 100 years, with a 75% chance of occurring (5). During the 

period of this study, a Public Health Emergency of International Concern (PHEIC) occurred in the form 

of the corona virus disease 2019 (COVID-19) pandemic. March 11th, 2020 an airplane from Salzburg, 

Austria landed on Gardermoen airport in Norway with a suspected case of COVID-19 among one of 

the passengers (6). The passenger had displayed symptoms of COVID-19 and cabin crew onboard the 

aircraft responded to it. The passenger was later declared healthy. 41 minutes later, the World Health 

Organization (WHO) declared COVID-19 a pandemic. The outbreak of severe acute respiratory 

syndrome (SARS) in 2003, the influenza A H1N1 pandemic in 2009, and the recent COVID-19 pandemic 

in 2020, have illustrated the potential for a new disease to suddenly appear, spread and threaten the 

citizens´ health, economic and social life (3, 7). These recent public health events have highlighted the 

need to prepare and maintain the capacity to respond to public health events in the complex air travel 

environment (3). 
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Below are presented the most central definition of this thesis, mostly based on the definitions of the 

International Health Regulations (IHR) (8) (pp. 6-9). Infection is defined as “the entry and development 

or multiplication of an infectious agent in the body of humans and animals that may constitute a 

public health risk” (8). Disease is defined as an illness or medical condition with the potential of 

presenting significant harm to humans, regardless of source of origin (8). Contamination is defined as 

“the presence of an infectious or toxic agent or matter on a human or animal body surface, in or on a 

product prepared for consumption or on other inanimate objects, including conveyances, that may 

constitute a public health risk” (8). Affected persons “are infected or contaminated, or carry sources of 

infection or contamination, so as to constitute a public health risk” (8). Public health risk is defined by 

WHO as “a likelihood of an event that may affect adversely the health of human populations, with an 

emphasis on one which may spread internationally or may present a serious and direct danger” (8). 

WHO defines a Public Health Emergency of International Concern (PHEIC) as an extraordinary event 

that through the international spread of disease, constitutes a public health risk to other states and 

has the potential to require a coordinated international response (8). Transmission is referred to as 

the spread of pathogens from one person to another, resulting in secondary cases of infectious 

disease, further explained in chapter 1.3.1. Risk of transmission of infectious diseases related to the in-

flight environment is addressed in chapter 1.3.2. Public health response is defined as specific 

responses to medical emergencies of public health risk, mostly referred to in this thesis as “response”, 

further addressed in chapter 1.4. In-flight infection is defined as a medical event of suspected 

infectious diseases among passengers onboard an aircraft, with potential public health risk, requiring a 

(public health) response by cabin crew. Cabin crew’s response to in-flight infections through in-flight 

infection control is addressed in chapter 1.5. As will be further explained in chapter 3.6.2, 

preparedness level is defined as a measure of cabin crew members´ ability to respond to in-flight 

infections among passengers, measured through knowledge, attitude and practicing of skills regarding 

in-flight infections.   
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1.1 LITERATURE REVIEW  

To gain knowledge on the topic of in-flight infectious diseases, a literature review was conducted 

during the period of January to December 2019. The literature review was conducted mainly in 

PubMed, but also BMJ Best Practice and the Cochrane Library were used. Various search terms were 

used in combinations of “AND” and “OR”, as presented in Table 1.1.1. MeSH terms, keywords and 

references from relevant studies were used to find additional relevant search terms. In searches with 

large number of results, limitations such as article type and date of publication were used. Title and 

abstract of each article were read to narrow down the results and identify relevant articles.  

Table 1.1.1 – Strategy used in the literature review. 

Literature review 

Period January to December 2019 

Databases PubMed 

BMJ best practice 

Cochrane 

Search Terms cross border communicable disease, point of entry, entry point, land entry 
points, entry exit screening, PHEIC, airport, airport Norway, public health 
events, communicable disease management, aircraft, RAGIDA, infection, 
public health risk, aeromedical, aviation medicine, air travel, civil air travel, 
preparedness, epidemic preparedness, secondary transmission, airport 
communicable disease, airport infection, flight attendant, cabin crew, 
aircrew, KAP study, passenger, traveler 

Combinations “AND” 

 “OR” 

Limitations Article type (Systematic review) 

Publication date (10 years) 

Title and abstract (when result less than 150 articles) 

Other MeSH terms 

Keywords and reference lists in articles to find more articles 
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During the literature review, it became clear that the knowledge on in-flight infection is scarce. 

However, some articles were found on topics such as transmission and routes of in-flight infections 

(4), effect on human movement (9), virus and bacteria inside the cabin (2, 4), contact tracing (10-12), 

the health of cabin crew members (13), common medical issues associated with commercial flights 

(14, 15), preparedness among medical students to respond to in-flight medical emergencies (16), and 

overviews of previous transmissions of in-flight infections (1). These studies were relevant for the 

understanding of transmission of in-flight infectious diseases.  

115 studies were found in PubMed regarding knowledge, attitude and practice (KAP), 50 of them 

regarding infections. One KAP study was found regarding travelers perception on malaria prevention 

(17) and one KAP study was found regarding pilot and cabin crews knowledge, attitude and practices 

towards malaria infections (18). Both of the malaria KAP studies focused on how to avoid being 

infected with malaria. No studies or articles were found regarding the knowledge, attitude and skills 

among cabin crew on how to respond to in-flight situations of potential contagious diseases among 

passengers. However, the methodology of the KAP studies were useful sources of inspiration for this 

project. 

Although not directly relevant to aviation, a systematic review was found regarding disaster 

preparedness among nurses (19). The systematic review was useful for this project due to its 

similarities to the topic of this study; assessment of preparedness among one specific occupation 

(nurses in the systematic review, and cabin crew in this study) to deal with a specific happening 

(disasters in the systematic review, and in-flight infections in this study), and determining which 

factors were associated with preparedness. In addition, the methodology of the studies included in 

the systematic review were similar to the methodology of this project. Several other studies were 

identified regarding preparedness among health care workers regarding responses to major public 

health emergencies and disasters. However, none were found regarding the preparedness of cabin 

crew.  

Following the COVID-19 pandemic, infectious diseases related to aviation received a lot of attention 

globally, also within research. The newly published research on the subject were not presented in this 

study, as it reflects a different picture of the situation present at the time of this study, prior to the 

outbreak of COVID-19. Research published after January 2020 was therefore not included in this 

project.   
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1.2 REGULATIONS AND GUIDELINES REGARDING INFECTION CONTROL ASSOCIATED WITH AIR 

TRAVEL 

One of the most important results of the literature review was the identification of existing regulations 

and guidelines on infection control in air transport. In this chapter some of the most important 

international regulations and guidelines regarding infection control associated with air travel will be 

introduced as following; the International Health Regulations (IHR), the Handbook for the 

Management of Public Health Events in Air Transport developed by WHO, Risk Assessment Guidelines 

for Disease Transmitted on Aircraft (RAGIDA), and the emergency response plan developed by 

International Air Transport Association (IATA). Norwegian laws and guidelines regarding public health 

events in aviation will be introduced last in this chapter. The specific guidelines and regulations 

presented in this chapter were used as central information sources for this project 

1.2.1 INTERNATIONAL HEALTH REGULATIONS  

WHO is responsible for the management of the global regime of international spread of disease. In 

1969 the International Health Regulations (IHR) were adopted by the Health Assembly (8). Throughout 

the years, IHR has been updated several times, and the last version was adopted by the fifty-eight 

World Health Assembly in 2005. The purpose and scope of IHR is “to prevent, protect against, control 

and provide a public health response to the international spread of disease in ways that are 

commensurate with and restricted to public health risks, and which avoid unnecessary interference 

with international traffic and trade” (8) (p. 1). The regulations consist of 66 articles including 

definitions, purpose and scope, principles and responsible authorities, information and public health 

response, recommendations, public health measures, and other. Being the most central regulation for 

preventing international spread of disease, all other guidelines regarding associated with infection 

control and aviation are fundamentally built on the IHR.  

1.2.2 HANDBOOK FOR THE MANAGEMENT OF PUBLIC HEALTH EVENTS IN AIR TRANSPORT 

The Handbook for the Management of Public Health Events in Air Transport was developed by WHO in 

2015, and contains specific recommendations regarding management of public health events in air 

transport (3). The document targets “personnel responsible for event management at airports such as 

personnel working in port health, public health, medical, veterinary, environmental, customs and 

immigration, occupational health (OH) services, airport management, air traffic control provisions, as 

well as other emergency responders and aircraft operators” (3) (p. 14). The handbook provides 

chapters on disease transmission, infections, air travel, disease notification, disease outbreaks, and 

international cooperation, in addition to several useful handbooks, forms and templates (3). The 
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specificity of this document makes it extremely useful in situations of threats of potential infectious 

diseases in air travel, and the training and simulation of such events.  

1.2.3 RISK ASSESSMENT GUIDELINES FOR DISEASES TRANSMITTED ON AIRCRAFT  

The Risk Assessment Guidelines for Disease Transmitted on Aircraft (RAGIDA) was developed by the 

European Center for Disease Prevention and Control (ECDC) (7). RAGIDA consists of the 

recommendations of ECDC for infection control. The first part of the RAGIDA project came in 2007 as a 

result of a literature review and expert interviews specifically regarding influenza (20). The second part 

came in 2010, providing specific guidance on how to deal with disease transmission of several 

infectious diseases such as tuberculosis, SARS, measles, rubella, hemorrhagic fevers, and invasive 

meningococcal disease (7).  

1.2.4 INTERNATIONAL AIR TRANSPORT ASSOCIATIONS EMERGENCY RESPONSE 

The International Air Transport Association (IATA) developed an emergency response plan and action 

check list for use in public health emergencies for air carriers (21). The documents were updated in 

2017 and include guidelines for a range of staff working in aviation. The guideline for cabin crew when 

suspecting communicable disease and the response plan – a template for air carriers was identified as 

the most central guideline for this study (22). 

1.2.5 NORWEGIAN LAWS AND GUIDELINES REGARDING PUBLIC HEALTH EVENTS IN AVIATION 

Nations and airline companies may adapt and change the recommended guidelines as they see fit. IHR 

(8) was implemented in Norway, and every guideline in Norway regarding cross-border infectious 

diseases are based on this regulation. As part of the implementation of the IHR, the municipality of 

Ullensaker, Oslo, Bergen, and Tromsø were chosen to be the designated Points of Entry (PoE) in 

Norway. Smittevernloven from 1994 (23) is the law that regulates management of infectious diseases 

in Norway. Folkehelseloven from 2011 (24) regulates the public health work in Norway. The 

Norwegian Directorate of Health is leading the committee of pandemics and epidemics as an advisory 

body for the Norwegian Institute of Public Health (NIPH). NIPH has written several guidelines on how 

to handle outbreaks of infectious disease. One example is the Ebola guide and measures when Ebola is 

suspected in aircrafts (25) which contains detailed recommendations regarding responsibilities and 

measures to be implemented in the event of suspected cases of infections of Ebola virus disease (EVD) 

in Norway. Avinor is a state limited company, owning 44 airports in Norway. The company is 

responsible for the safety of 50 million passengers traveling in Norway every year (26). Avinor and the 

Civil Aviation Authority in Norway are central in the development of regulations and routines 

regarding airports, airplanes and air travel in Norway.   
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1.3 IN-FLIGHT TRANSMISSION OF INFECTIOUS DISEASES  

The literature review revealed that at least 75 flights have had documented cases of infectious 

passengers onboard, although in-flight transmission has only been documented in more than two 

dozen cases globally. These include cases of influenza, measles, meningococcal infections, norovirus, 

SARS, shigellosis, cholera, food poisoning, smallpox, viral enteritis, and multi-drug resistant 

tuberculosis (1, 2, 4, 14). In this chapter the different routes of transmission will be addressed, and the 

risk factors related to the in-flight environment will be explained. Finally, some of the most important 

infectious diseases with potential to or previous history of in-flight transmission will be presented. 

1.3.1 DISEASE TRANSMISSION ROUTES 

There are three different routes of transmission spreading pathogens among humans. These are 

airborne route, close contact route and fomite route (indirect contact). Airborne route happens 

through direct inhalation of droplets containing infectious agents into the respiratory tract (27). Close 

contact route transmits pathogens through person-to-person contact, e.g. handshaking, where 

droplets with infectious agents transmits directly from one infectious person to another person (27). 

Through the fomite route or indirect contact route, disease is transmitted by touching objects or 

surfaces contaminated with infectious pathogens (27). The understanding of these three transmission 

routes is important for the understanding of in-flight infection control. The way a disease is 

transmitted is also the cause of categorizing of the different types of infectious diseases of interest in 

this study; respiratory illness, gastrointestinal illness, and illness transmitted by direct contact with 

body fluids.  

1.3.2 RISK FACTORS FOR TRANSMISSION OF INFECTIOUS DISEASES RELATED TO THE IN-FLIGHT 

ENVIRONMENT 

Research has highlighted some of the risk factors related to in-flight transmission, and these are 

especially connected to the air travel environment (2, 4). The very nature of air travel with crowded 

places, dry air, and passengers traveling from all around the globe, increases the risk of in-flight 

transmission of infectious diseases (2). Long periods of extremely limited mobility may increase the 

risk of transmission of infectious diseases (2), due to the difficulty to avoid an ill person sitting in close 

proximity. The risk of transmission is therefore mainly restricted to person with close contact with 

contaminated persons, or those seated within two rows in any direction of the contaminated 

passenger (14). Movement of passengers and cabin crew might facilitate transmission of disease (4).  

The risk of transmission of airborne infectious diseases inside a crowded cabin has been a concern for 

many. Respiratory droplets usually have a range of transport up to 1-2 meters, while, aerosols could 
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remain in the air for several hours and be transported over great distances (28). However, the air 

handling system of modern aircrafts exchange the air inside the cabin 20-30 times per hour, with half 

of the air coming from outside the aircraft. The other half comes from air from inside the cabin, 

circulated through high efficiency particulate air (HEPA) filters (28). With air flowing from roof to 

bottom in each segment, the circulation systems with HEPA filters constantly removes air-borne 

particles, limiting the amount of time particles spend in the air of the cabin. This results in reduced risk 

of transmission of airborne infectious diseases, even in long-haul flights (29). The problem occurs 

when the air circulation systems are switched off, which often happens during boarding, before take-

off and after landing. Due to the importance of HEPA filters in reducing the risk of airborne 

transmission of infectious diseases onboard aircrafts, it is important to keep the air circulation system 

switched on in cases of suspected infectious airborne diseases among passengers, even when the 

aircraft is on the ground (3).  

To this date, there are no publicly available databases providing information regarding in-flight 

medical emergencies or deaths onboard aircrafts. This is due to economic and logistically difficulties, 

and the unlikelihood that the result would give practical benefits (30). Documentation of cases of in-

flight infections mostly happen through published research articles. Due to this, it is difficult to know 

the exact number of documented cases of suspected in-flight infectious diseases among passengers. 

One reason for lack of reporting of infectious diseases onboard aircrafts, could be the result of 

incubating periods of many infections being longer than the duration of flights (14). Despite the 

documented cases and the research conducted on the subject, the true risk of in-flight transmission is 

unknown (2). Nevertheless, the consequences of in-flight transmission of infectious diseases have the 

potential to be severe and could cause a public health emergency of international concern (PHEIC). 

For aviation to remain a safe and trusted transport mode, the minimizing of transmission of pathogens 

onboard aircrafts is important (31).  

1.3.3 IMPORTANT INFECTIOUS DISEASES WITH POTENTIAL TO OR PREVIOUS HISTORY OF IN-FLIGHT 

TRANSMISSION 

Below are presented some of the most important infectious diseases with the potential to or previous 

documented history of in-flight transmission. These diseases provide specific examples of what cabin 

crew should be concerned about when responding to suspected cases of in-flight infectious disease. In 

addition, the diseases demonstrate the impact in-flight transmission could have on the public health. 

It is also possible that less-serious outbreaks may occur, even though they have not been documented 

(14).  
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1.3.3.1 Severe acute respiratory syndrome  

Severe acute respiratory syndrome (SARS) was first recognized in China in 2002 and was recognized as 

a global threat in mid-March 2003. The chain of transmission broke in July 2003. By that time, SARS 

had resulted in 8098 cases in 23 countries and caused 774 deaths. The epidemic caused direct impact 

on the international travel industry, the health services, and a significant social and economic 

disruption in areas with sustained local transmission (32). The SARS coronavirus (SARS-CoV) caused a 

zoonotic disease after moving from animals to humans, following human-to-human transmission. 

During the SARS epidemic in 2003, “overall, 40 flights carried 37 probable SARS-CoV source cases 

during the outbreak, resulting in 29 probable onboard secondary cases” (14). Following the SARS 

epidemic in 2003, SARS was not considered a threat for the global health and could only be 

transmitted to humans in laboratories where the virus was stored (32). However, WHO stated that it 

was difficult to predict if SARS would re-emerge in a pandemic form (32). And quite right, 13 years 

later, a new SARS pandemic re-emerged.  

1.3.3.2 Corona virus disease 2019  

January 2020 WHO declared PHEIC due to a new strain of the corona virus (SARS-CoV-2) detected in 

Wuhan, China. The virus was found genetically closer to coronavirus that existed in bats. However, the 

animals sold in the market of Wuhan thought to facilitate the transmission of the virus from bats to 

humans, causing an outbreak of pneumonia (33). Despite great measures from the Chinese 

authorities, including isolation, shutting down cities, and travel restrictions, the virus quickly spreads 

to all continents. By June 8th 2020, COVID-19 had killed almost 445.000 people, and more than 8,2 

million people were confirmed infected with the disease (34). 21 days later, WHO reported almost 

500.000 deaths caused by the pandemic and more than 10 million people had been confirmed 

infected with SARS-CoV-2 (34). The scope of international travel was drastically reduced due to the 

pandemic, as borders were closed and new interventions and guidelines were implemented (31). No 

cases of in-flight transmission of COVID-19 had been reported by 20.05.20 (31). However, the global 

air travel was what caused the rapid spread of the virus, resulting in the pandemic. 

1.3.3.3 Measles 

Measles is a sever, highly contagious viral disease, killing more than 140.000 people in 2018 (35). 

Outbreaks of measles may result in epidemics causing many deaths, where unvaccinated, young 

children are most at risk (35). The symptoms are cough, coryza or conjunctivitis, fever, and 

maculopapular rash. Measles is a disease with airborne transmission (28). In-flight transmission of 

measles has been documented in 10 different flights, with 13 index cases and 23 secondary cases (28). 
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1.3.3.4 Tuberculosis  

Tuberculosis (TB) is an airborne contagious disease caused by the bacteria (Mycobacterium 

tuberculosis) and can affect all parts of the human body, but usually affects the lungs. The bacteria 

have lately been resistant towards antibiotics (MDR-TB Multidrug-resistance). In 2018 TB was one of 

the top 10 causes of deaths worldwide with 10 million new cases of infection that year (36). 66% of 

the new cases were in India, China, Indonesia, the Philippines, Pakistan, Nigeria, Bangladesh, and 

South Africa. In-flight transmission of TB has been documented in at least 21 cases (29). 

1.3.3.5 Influenza 

Influenza is a globally endemic disease responsible for annually killing millions of people, mostly 

affecting children, elderly and multimorbid persons. Every year new strains of the influenza virus 

appears. The H1N1 influenza is a strain of the virus that caused a pandemic in 2009, where a PHEIC 

was declared by WHO (37). The predicted impact of the disease was much worse than what the result 

turned out to be, however, despite uncertainties in mortality, Centers for Disease Control and 

Prevention (CDC) estimated that 151.700-575.400 people died worldwide from the H1N1 pandemic 

(38). In September 2018, an airplane was quarantined after 100 passengers developed flulike 

symptoms onboard on their way to USA (39). CDC stated that although the measures might have 

seemed scary “the reports of quarantines and medical checks are actually evidence of a complex 

health system working exactly as intended” (39).  

1.3.3.6 Ebola virus disease  

EVD is a severe, often fatal disease, causing hemorrhagic fever. It spreads between humans through 

direct contact with blood or other body fluids (vomit, feces, urine), or objects contaminated with body 

fluids (40). EVD is highly contagious with an average case fatality rate of 50%, although it has varied 

from 25% to 90% in previous epidemic outbreaks (40). EVD is considered to be zoonotic, originally 

found in bats and other wild animals in Central Africa. EVD was first discovered in 1976 and since then, 

several severe cross-border outbreaks of EVD have occurred, where the 2014-2016 outbreak in West 

Africa was the largest. In July 2014, two passengers with confirmed EVD travelled from Nigeria, 

displaying symptoms during travel (41). The two travelers were involved in a total of four flights during 

their travel. In October 2014 a health care worker from USA tested positive for EVD after traveling by 

plane (41). Contact tracing was conducted, and luckily no secondary cases of EVD were confirmed 

(41).   
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1.4 MANAGEMENT OF PUBLIC HEALTH EVENT OF INFECTIOUS DISEASES IN AIR TRANSPORT 

The examples presented above demonstrates the need for efficient management of infection control 

when suspected infectious diseases are detected in air transport. In the worst case scenario, 

inefficient infection control could lead to global spread of disease (3). The passengers exposed to 

infectious diseases during air travel will disperse into the community, spreading pathogens of the 

infectious disease to the people of the community. If no measures are implemented, the affected 

travelers will continue their travel to other countries, possibly contributing to a global spread of 

disease (3). In this chapter, the regulations and guidelines presented in chapter 1.2 will be used to 

explain the recommended management of public health events in air transport. The overall aim of 

management and prevention of infectious diseases at airports is to prevent or limit the transmission of 

pathogens into the country (3). To reduce the risk of spread of disease, a multisectoral collaboration is 

needed, where all participants have specific tasks (3). Ground control and public health authorities at 

the point of entry or airport are responsible for the coordination and implementation of  measures 

recommended by WHO (1, 3). These implementations may involve entry or exit screening, reporting 

of suspected cases, and health-alert notices. Additionally, collection and dissemination of passenger´s 

information regarding illness, symptoms, travel destination and place of origin might be an important 

measure to be implemented. Other measures are travel advisories or travel restrictions, physical 

examination and management of sick or exposed persons (3). 

1.4.1 DETECTION AND NOTIFICATION OF SUSPECTED INFECTIOUS DISEASES 

The first step in any case of infection control is detection and notification of potential health risk, or in 

this case, suspected infectious disease. According to IHR and IATA (8, 22), infectious disease is 

suspected when a person has fever with a temperature of 38°C (100°F) or greater, associated with one 

or more of the following symptoms: appearing obviously unwell, persistent coughing, impaired 

breathing, persistent diarrhea, persistent vomiting, skin rash bruising, bleeding without previous 

injury, and confusion of recent onset. According to IATA there are three possible triggers to public 

health emergency responses; at WHO level; through the national public health authorities; or at 

carrier level onboard the aircraft, where passengers and/or crew members display symptoms (21). 

WHO defines the possible points where infectious diseases may be detected during the travel (3). This 

may be at point of origin/pre-travel through surveillance system of the state party; during the 

boarding process through notification by airport health authority, competent authority or port health 

of unusual or severe illness among passengers; during flight through notification by cabin crew; during 

transit between flights or other transport; or at the final destination. As previously mentioned, the 

focus of this study is limited to situations when detection and notification happens by cabin crew, 

when passengers display symptoms of infectious disease onboard the aircraft.   
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1.5 ROLE OF CABIN CREW IN IN-FLIGHT SITUATIONS OF SUSPECTED INFECTIOUS DISEASES AMONG 

PASSENGERS 

Cabin crew are defined as personnel working inside the cabin of an aircraft (8). In 2019, 2831 cabin 

crew were working in Norway. 2159 (76,3%) of them were female, and 672 (23,7%) were male. 1694 

(60%) worked full-time, and 1137 (40%) had part-time jobs as cabin crew (42). The role of cabin crew 

members in management of in-flight infection control will be addressed in this chapter. 

Cabin crew are responsible for the safety of the passengers on board the aircraft, both ill and healthy. 

One of the tasks of the cabin crew is to reduce the risk of escalation and resolve minor problems (3). 

Cabin crew are trained to handle medical emergencies onboard the aircraft, and every aircraft should 

carry equipment to handle a variety of medical emergencies (14). Martin-Gill et al. states that the 

most common in-flight medical emergencies involve gastrointestinal, respiratory, and cardiovascular 

symptoms (15). According to Gendreau et al. (30), some of the most common, less serious medical 

emergencies cabin crew respond to are vasovagal episodes, which involves fainting, near-fainting, 

dizziness, and hyperventilation. The most serious medical emergencies cabin crew respond to are 

cardiac, neurologic, and respiratory problems (30). Even though cabin crew are used to handle events 

of medical emergencies, situations of potentially infectious disease among passengers present a 

greater public health hazard compared to other medical emergencies, due to the potential of 

spreading, in the worst case, globally (3). Regardless of cause of medical emergency, cabin crew 

should be aware of all procedures to be able to follow them when an emergency occurs onboard the 

aircraft (3).  

The aim for cabin crew when responding to in-flight situations of suspected infectious diseases, is to 

prevent transmission of the disease by implementing appropriate infection control measures. In order 

to initiate the most appropriate response, early recognition of the disease and appropriate risk 

assessment is necessary (7). Since the use of a laboratory is needed to confirm the pathogen and thus 

the disease (7), the observation of symptoms and passengers reporting symptoms are the only 

opportunities to detect infectious disease onboard the aircraft. This means that even though an 

infectious disease is suspected, one can never confirm it onboard an aircraft. Detection of threats of 

infectious disease among passengers inside aircrafts therefore relies on the awareness of the cabin 

crew members.  

When suspecting infectious disease, notifying and informing the right instances is crucial to ensure 

that appropriate measures are implemented upon arrival at the travel destination. Flight crew are 

required to notify any suspected infectious disease on board the aircraft (3). Cabin crew are 

responsible for notifying the pilot (the captain of the aircraft), who has the ultimate authority (3, 14). 
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The pilot is responsible for notifying the public health authorities at the airport through the air traffic 

control center (20). In case of a medical emergency, cabin crew may seek advice from medical service 

providers on the ground, in addition to assistance from medically trained passengers onboard the 

aircraft (3). Communication between the flight crew and the ground operators is necessary in all cases 

of medical emergencies onboard aircrafts, to ensure that all parts are aware of the situation (3). In the 

event of suspected in-flight infectious diseases happening in Norway, the air traffic control 

center/operating center that has been in contact with the aircraft, should make direct contact with 

the chief county medical officer in the municipality where the aircraft is to land or with the NIPHs on-

call infection control guard (smittevernvakt) (25).  

Infection control is important to prevent or reduce the transmission of infectious disease, by breaking 

the route of transmission. When a case of potentially infectious disease is detected, the Handbook for 

the Management of Public Health Events in Air Transport (3) recommends some standard precautions 

to be taken to reduce transmission to passengers or staff in contact with the onboard ill person. Some 

of the recommended in-flight infection control steps are presented in Table 1.5.1. In addition to a set 

of standard steps, which should be implemented regardless of type of disease, the handbook provides 

specific recommendations for different types of disease; respiratory illness, gastrointestinal illness, or 

illness transmitted by direct contact with body fluids.  

Since sitting in close proximity of an onboard ill person increases the risk of transmission, relocating 

passengers and isolating the ill passenger is recommended (3). Documenting illness is important to 

support the preliminary risk assessment for public health authorities to be able to determine which 

interventions to apply. Interventions implemented by the public health authorities could include e.g. 

meeting the ill traveler at the gate, facilitate ambulance, isolate the ill traveler, collecting further 

information from the crew, provide health information for the public or conduct contact tracing (3). 

Table 1.5.1 – Recommended precautions to prevent or reduce transmission of infectious disease, based 
on the Handbook of the Management of Public Health Events in Air Transport (3) (pp. 31-32). 

Illness/event Recommended precautions to be taken by cabin crew 

General 
considerations 

Designate one cabin crew member to look after the ill traveler, preferably the 
one that has already been in contact with this person. 

Practice hand hygiene (hand washing or hand rub). 

Use appropriate personal protective equipment (PPE) when handling blood, 
body substances, excretions and secretions. 

Handle any blankets, trays or other personal products used by the ill traveler 
carefully. 
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Practice environmental cleaning and spills-management. 

Handle all waste in accordance with regulatory requirements or guidelines. 

All potential illness must be documented in writing. 

In the event of 
respiratory illness 

An appropriate (surgical or procedure) mask should be provided to the ill 
traveler or healthy travelers adjacent to the ill traveler if the ill traveler does 
not tolerate the mask. 

In all cases, the adjacent seat(s) should be left unoccupied, if feasible. 

Ensure the flight crew maintain continuous operation of the aircraft’s air 
recirculation system. 

In the event of 
gastrointestinal 
illness 

The ill travelers should be moved to a seat near a washroom if several empty 
seats are available to avoid risk of contamination. The designated lavatory 
should be restricted to their use. If not possible, the lavatory should be 
cleaned following use by the ill travelers. 

If a public vomiting or fecal incident occurs, cabin crew must follow the 
protocols established by their airlines, including the use of appropriate 
tools/procedures to limit the contamination. 

If the flight is not full, a better solution is to move the surrounding passengers 
away from the ill passenger. 

In the event of 
illness transmitted 
by direct contact 
with body fluids 

Follow the protocols established by the aviation sector, their airline or as 
provided by WHO in the event of illness in a traveler from an affected country 
who exhibits signs or symptoms related to the specific illness. 

Isolate the ill traveler by relocating travelers in the adjacent seats, if feasible. 

Wear masks when assisting the ill travelers (cabin crew or assisting 
passengers). 

Implement universal precaution measures if cabin crew could be exposed to 
body fluids when assisting the ill traveler or when cleaning up spilled body 
fluids. 

 

1.5.1 ISSUES RELATED TO RESPONDING TO SUSPECTED IN-FLIGHT INFECTIOUS DISEASES AMONG 

PASSENGERS 

Although the guidelines and regulations provide cabin crew with a great responsibility, it is important 

to acknowledge some of the issues cabin crew are facing in relation to responding to in-flight 

infections. According to WHO (3), the time available for the risk assessment process is limited by the 

very nature of air transport. The challenges of managing public health events during air transport are 

caused by itineraries (travel routes), the departure environment, conditions during flight and great 

passenger volumes (3). There are often limited opportunities for containment of detected illness 
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onboard the aircraft, depending on the passenger load and cabin seating (3). Further, one of the main 

principles in handling emergencies in air transport is to avoid unnecessary interference with travel, 

which may have severe economic consequences (3). Avoiding unnecessary alarming the public and 

disruption of air traffic are also important priorities when passengers and/or crew members are 

exposed to a potentially infectious passenger during a flight (7). According to WHO (3) one on the 

greatest long-term issue after any unwanted happening is the risk of damage of the airline’s 

reputation. These are some of the factors cabin crew need to keep in mind at all times, and especially 

when responding to suspected infectious disease among passengers.  
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1.6 KNOWLEDGE GAP  

The existing knowledge identified through the literature review revealed that there is a knowledge gap 

regarding infection control in air transport. Globally, the research on how prepared airports are to 

handle the threat of infectious diseases with potential of becoming a public health emergency is 

scarce. There exists no research regarding infections in Norwegian airports. Research regarding 

passengers’ habits and attitudes regarding infectious diseases in air travel is scarce. There is also a 

knowledge gap in how guidelines regarding infection control onboard airplanes are followed. In 

addition, the knowledge gap includes how prepared cabin crew members are in responding to 

situations of in-flight infections among passengers. Neither does there exist knowledge regarding 

which factors are associated with increased preparedness among cabin crew in responding to 

situations of in-flight infectious disease among passengers. The knowledge gap reveals the need for 

more knowledge on this subject. 

1.7 RATIONALE OF THE STUDY 

This study was motivated by the previous documented cases of global transmission of infectious 

diseases through air travel, the likelihood of a scenario of pandemic in Norway, and the scarce 

knowledge on the subject of in-flight infection control. Cabin crew have an important role in this issue 

and deserve to know what may increase their own preparedness in this crucial work. It is important to 

have knowledge regarding preparedness and factors associated with it. This kind of knowledge 

enables stakeholders and policy makers to implement appropriate measures to increase the 

preparedness of cabin crew in situations representing an important global health concern. This study 

may contribute to fill some of that knowledge gap, as it aims to gain knowledge on the preparedness 

of Norwegian cabin crew members in responding to in-flight situations of suspected infectious 

diseases among airplane passengers.  

1.8 RESEARCH QUESTION 

Are Norwegian cabin crew members prepared to respond to in-flight situations of potential infectious 

diseases among airplane passengers? 
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2.0 OBJECTIVES 
The two objectives of this study are: 

1) To assess the preparedness level (knowledge, attitude and skills) of Norwegian cabin crew members 

to deal with in-flight situations of suspected infectious diseases among airplane passengers. 

2) To identify the factors that are associated with the preparedness level of Norwegian cabin crew 

members to deal with in-flight situations of suspected infectious diseases among airplane passengers. 
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3.0 METHODOLOGY 

3.1 STUDY SETTING 

The study was conducted among the cabin crew members working for the three Norwegian airlines 

Norwegian, Widerøe and SAS. The study was carried out between November 2019 and March 2020. 

3.2 STUDY DESIGN 

In compliance with the standard guidelines to strengthening the reporting of observational studies in 

epidemiology (STROBE) (43) a cross-sectional study was carried out to achieve the two objectives of 

the study. Norwegian cabin crew members were invited to fill out an electronically distributed 

questionnaire. The invitation letters for the study are available in Appendix A and Appendix B. 

3.2.1 DESIGNING THE QUESTIONNAIRE  

As no other studies had previously been conducted on this subject, there were no available 

questionnaires to adopt for this project. To meet the objectives of this study and assess the 

preparedness level among cabin crew, a specific online questionnaire was designed. The 

questionnaire is available in Appendix C. The guidelines and regulations on in-flight infection control 

presented in chapter 1.2, were used to create the questions of the questionnaire of this study. The 

questionnaire was designed to capture the three different aspects of knowledge, attitude, and skills, 

which together constitutes preparedness among Norwegian cabin crew on how they respond to in-

flight situations of potential infectious diseases among passengers. 

The questionnaire was divided into two parts with a total of 33 questions; 13 questions regarding 

factors possibly contributing to the preparedness level, and 20 questions making up the scores for 

preparedness level. The first part of the questionnaire included demographic data such as gender, 

age, having children, work experience, academic background, years of working as cabin crew member, 

employment status and airline company. The first part of the questionnaire also included factors such 

as fear of getting infected at work, having regular training and enough training, and having previously 

been involved in a situation of infectious disease among airplane passengers. The second part of the 

questionnaire involved questions regarding knowledge; how familiar the respondents were with 

international regulations and guidelines on in-flight infection control, and if they thought they had 

enough knowledge to safely respond to these situations. Further on, a set of questions covered 

attitude towards responding to reports of infectious disease from passengers. Finally, the last 

questions covered skills and how the respondents practiced the recommended in-flight infection 

control, provided by the guidelines and regulations presented in chapter 1.2. Prior to the recruitment 
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process, a codebook was created for the questionnaire, enabling the questions of the questionnaire to 

be processed as variables in the analysis. The codebook for the variables in the questionnaire is 

available in Appendix D. 

3.2.1.1 The rationale for inclusion of questions in the questionnaire  

As previously mentioned, no existing theories were found regarding preparedness level (knowledge, 

attitude and skills) of cabin crew to deal with potential infectious diseases among passengers. The 

rationale for inclusion of questions and variables, and likelihood of association between the exposure 

variables and preparedness level as an outcome, were therefore based on our knowledge and 

assumptions. 

Knowledge regarding the existing guidelines presented in chapter 1.2 was assumed to be an important 

factor for the preparedness level. Questions regarding whether or not the respondents were familiar 

with each of the guidelines and regulations were therefore included in the questionnaire. In addition, 

asking the participants specific questions regarding whether or not they felt that they had enough 

knowledge to safely respond to in-flight situations of suspected infectious diseases, and if they knew 

when and to whom they should report such situations, were assumed to be appropriate measures of 

knowledge. Further on, questions regarding the attitude among cabin crew towards the importance of 

responding to in-flight situations of suspected infectious disease were considered to be appropriate 

measures of attitude. Finally, practicing of skills in in-flight infection control was measured by 

including specific recommendations from the guidelines on infection control in air transport into the 

questionnaire. This was assumed to be an appropriate source of measurement of how the cabin crew 

practiced their skills in in-flight infection control. It is important to note that only some of the most 

central parts of the guidelines were included in the questionnaire. The questionnaire therefore does 

not cover all aspects of the recommended responses to suspected in-flight infections. 

Demographic characteristics such as age, gender, educational level, and employment status are often 

associated with the outcome variable in different studies. It was therefore necessary to include 

demographic characteristics when determining associations. To determine which other factors might 

have an association with preparedness level among cabin crew, assumptions were made regarding 

what could increase the awareness of symptoms of infectious diseases. One possible factor was 

identified as being a parent. The rationale for the inclusion of this factor was based on an assumption 

that people with children might be more observant of infectious diseases, because children often 

brings home infectious diseases from kindergarten or other socializations with other children. As 

caretakers, parents therefore need to be aware of symptoms of infectious diseases among their 

children.  
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Questions regarding academic background and work experience within various job sectors were 

included in the questionnaire because this kind of background was assumed to have an association 

with the preparedness level. The most likely association was that cabin crew with healthcare 

background were more observant of infectious diseases, due to the fact that they might have more 

knowledge about it. Every field of academic background and work experience were included in the 

questionnaire to gain knowledge of the background of the respondents and to determine if there 

were any associations between background and preparedness level.  

The systematic review regarding disaster preparedness among nurses published by Labrague et al. 

showed that training and previous experiences with disasters increased the preparedness among 

nurses (19). Questions regarding regular training and enough training focusing on handling in-flight 

situations of infectious disease among passengers were therefore included in the questionnaire. It was 

assumed that cabin crew who received training on how to handle situations of in-flight infections were 

more prepared to handle them in real life, and that the training increased their knowledge and feeling 

of being prepared. Questions regarding previous experience with in-flight situations of infectious 

disease among passengers were included in the questionnaire as it was assumed that these 

experiences would be associated with the preparedness level. Fear of getting infected at work were 

assumed to be relevant and therefore included in the questionnaire for two reasons. One reason was 

that fear of getting infected at work was assumed to influence the attitude and perceived seriousness 

in responding to in-flight situations of suspected infectious disease among passengers. Another reason 

was the assumption that fear of getting infected at work would increase the practicing of skills 

according to the guidelines, thus increasing the likelihood of practicing safe infection control.  

A directed acyclic graph (DAG) is a graphic model which helps visualize a set of hypotheses, by 

identifying paths, as well as testable implications in a given diagram, through a process that generates 

a set of variables of interest (44). DAGs are based on knowledge before analyzing the data and helps 

plan the analysis. The direction of the arrows between the variables define the relation/association. 

Lack of arrows is a strong statement, because it shows no possible association between variables. 

Although DAG-models are often used to systematically represent causal relationships between 

exposure and outcome variables (45), the cross-sectional study design provides only a one time 

measurement of the variables, simultaneously with the measure of the outcome. The study design is 

therefore inadequate to determine causal relationships (46). Figure 1 illustrates the theory behind 

possible associations between the exposure variables and the preparedness level, in which the arrows 

represent associations, and not causal paths. 
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Figure 1 - Directed acyclic graph (DAG) with the variable “Preparedness level” as outcome. The arrows 

show associated paths between the independent variables (exposures) and the dependent variable 

(outcome). Drawn in dagitty.com.  

3.2.1.2 Formulating the questions of the questionnaire 

The questionnaire was designed with an attempt to decrease the risk of biases, focusing on precise 

and understandable questions to limit the risks of flawed study design (47, 48). However, some of the 

questions of the questionnaire might seem vague. Phrases such as “regular”, “enough”, and “safely” 

are not quantified, therefore each of the respondents needed to define what they meant by these 

terms. It is difficult to define what “regular” and “enough” means, as it could mean different things for 

different respondents. However, the focus of this study was self-perceived preparedness, and this way 

of formulating the questions was therefore deliberately chosen. Since cabin crew are not able to 

confirm cases of infectious disease among passengers onboard the aircraft (7), the questions of the 

questionnaire are therefore asked regarding “suspected cases” and “potential threat” of infectious 

disease, not confirmed cases.  
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3.3 STUDY POPULATION AND SAMPLE SIZE 

Using cross-sectional sample size formula (49), the sample size needed (statistical power) was 

calculated to be 380. For cross-sectional study sample size (N), the formula used was (49): 

 

Z1-α/2 = is standard normal variate (at 5% type 1 error, confidence level 95%) (p < 0.05) = 1.96. P= is 

expected prevalence of the preparedness among cabin crew, since the literature was scarce, the 

prevalence was considered to be at 50% (p = 0.5). d= error or precision, was set to 5% (d = 0.05).  

N= (1.96)2
 x 0.5(1-0.5)/ (0.05)2 = 3.8X0.25/0.0025 = 380 cabin crew.  

This yields a sample size of 380 cabin crew.  

The methodology of this study was inspired by a study carried out by Omholt, Tveito & Ihlebæk (13) 

on self-reported occupational health among Norwegian aircrew. Even though the topic of these two 

projects were different, with some modifications, the method was applicable to this study. The 

method from the study by Omholt et al. (13) was used as a reference in design, population, data 

collection, and the data analysis. In the study by Omholt et al., only 21% of the 4044 invited aircrew 

members responded to the invitation, giving a sample size of 843 respondents. This was an indication 

that it might be difficult to include enough participants for the study. Considering the possibility of 

lower response of the participants, the invitation was sent to all cabin crew aiming to reach the 

sample size calculated for the study. 

3.3.1 INCLUSION AND EXCLUSION CRITERIA 

Cabin crew working with the Norwegian airlines Norwegian, SAS and Widerøe at the time of the 

recruitment process were invited to participate in the study. There was no age or gender limit. 

Exclusion criteria were other members of flight crew who did not work as cabin crew and cabin crew 

who did not work for Norwegian airlines.  
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3.4 DATA COLLECTION 

The online questionnaire was made available through Nettskjema.no, easily accessible for the study 

participants to fill out using a smartphone, computer or other devices connected to internet. 

Approximately ten minutes were required to complete the survey.  

The recruitment process was conducted in two rounds. In the first round, invitations and information 

regarding the study were sent electronically by e-mail to Norwegian cabin crew members organized in 

Parat Kabinforbund, working in the airline companies Norwegian, SAS and Widerøe (Appendix A). 

During a 6-week period from November 14th to December 26th, 2019, reminders were sent out in 

various frequencies to 999 cabin crew working in Norwegian, 400 cabin crew working in SAS, and 350 

cabin crew working in Widerøe. The next round of recruitment happened during a 4-week period from 

January 31st to March 2nd, 2020, where all of the 1100 cabin crew members working with SAS received 

information and invitations to participate in the study through one of the weekly newsletters of the 

airline company (Appendix B). A total of 2449 Norwegian cabin crew members were invited to 

participate in the study.  

The possibility of recruiting participants without relying on the cabin crew unions was discussed during 

the planning process. The risk was taken due to the possible benefits of increased participation when 

the invitation to the survey came from the familiar unions and airline companies where the cabin crew 

were employed. The rationale was the assumption that the invited cabin crew were less likely to 

participate in the study if they received invitations from a research team, they were not familiar with. 

Another reason for asking for assistance by the cabin crew unions in the recruitment process, was that 

the way the invitation emails were sent to cabin crew, made it easier to ensure confidentiality. This 

was due to the fact that the researcher did not get access to the personal information of any of the 

participants through their email address, ensuring complete anonymity.  

3.4.1 COMMUNICATION PLAN 

Airlines cabin crew are quite busy, and they spend most of their time travelling. Therefore, to ensure 

highest number of participation and reach the targeted sample size of 380 respondents, a rigorous 

communication plan was set. All communication with the cabin crew unions and airline companies 

was performed by email. Starting in August 2019, a request explaining the scope of the study and 

asking for assistance in the recruitment process was sent to two Norwegian cabin crew unions. In 

October 2019 the request was accepted. With assistance from one cabin crew union and contact 

persons in three Norwegian airlines, emails containing an explanation of the scope of the study, 

information letters and a link to the online survey were sent out to 1749 cabin crew members in 

November 2019.  
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By the end of December 2019, the response rate was not yet reached. Therefore, a new request was 

sent directly to the management of SAS, explaining the scope of the study and asking for assistance in 

the recruitment process. The request was accepted in February 2020, and 1100 cabin crew members 

working in SAS received invitations to and information about the study through the weekly newsletter 

of the airline company.  
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3.5 DATA HANDLING 

The data from the survey was downloaded from Nettskjema.no, decrypted and stored in a password 

protected platform at the University of Oslo called Service for Sensitive Data (TSD). Only the two 

members of the research team had access to the data. The decrypted data was extracted to the 

statistical program SPSS version 26.0 in TSD, where it was processed and analyzed. The codebook for 

the questionnaire (Appendix D) was downloaded to SPSS together with the decrypted data. The first 

step of the process of data handling involved creation and re-coding of the variables defined and 

created in the codebook.  

3.5.1 CREATING NEW VARIABLES AND RE-CODING INTO DIFFERENT VARIABLES  

The variables were categorized into categorical and numerical variables using the command 

“Transform – Recode into different variables”. For each continuous variable, an additional categorical 

variable was created. Both the continuous and the categorical variables were used in the statistical 

analysis. The independent variables included in the analysis of the study are presented in Table 

3.5.1.1.  

Variables made from questions in the questionnaire where multiple choices were possible, such as 

airline company, academic background, and work experience, were re-coded in different ways, 

respectively into one new variable and 26 different variables. The variable airline company consisted 

of only three categorical variables (one for each airline company) and was therefore re-coded into one 

new categorical variable. Re-coding of the airline company variable was done by summarizing the 

three into one variable, by using the command “compute variable” followed by the function “SUM 

(SAS+Norwegian+Widerøe)”. The new variable consisted of 304 cases with scores from 0 to 3, where 

(according to the codebook) 0 represented missing data, 1 represented SAS, 2 represented Norwegian 

and 3 represented Widerøe. 10 of the cases got the score 0, but only 3 were actually missing. Since 

the original dataset held the correct airline, the correct score from 1 to 3 were plotted manually in the 

7 cases where the airline company were known. The variables academic background and work 

experience each consisted of 26 different variables, one for each job sector. Due to this, the variables 

for academic background and work experience were recoded into “yes/no” (e.g. academic background 

within sales: yes/no). It was expected that the cell counts for some of the fields would be very small 

and therefore would complicate the analysis. Therefore, only the variables with more than 10%, that 

is, 30 or more respondents with background within a specific field, were made into a “yes/no” variable 

and included in the further analysis.  

Variables with few counts in some of the categories were merged to enable appropriate results from 

the analysis. The categories of the variable employment status were therefore merged into a new 
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categorical variable called full-time employee, with the options “yes” or “no”. The eight missing 

responses for this variable were categorized as “no”. 

Table 3.5.1.1 – Independent variables used in the analysis of preparedness among cabin crew. 

Variable 

Gender Female 

Male 

Age group 20-29 years 

30-39 years 

40-49 years 

50+ years 

Having children Yes 

No 

Educational level High school diploma 

College degree 

Associate degree 

Bachelor’s degree 

Master’s degree 

Professional degree 

Academic background Accountancy, banking and finance 

Business, consulting and management 

Charity and voluntary work 

Creative arts and design 

Energy and utilities 

Engineering and manufacturing 

Environment and agriculture 

Healthcare 

Hospitality and events management 

Information technology 

Law 
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Law enforcement and security 

Leisure, sport and tourism 

Marketing, advertising and public relations 

Media and internet 

Property and construction 

Public services and administration 

Recruitment and human resources 

Retail 

Sales 

Science and pharmaceuticals 

Social care 

Teacher training and education 

Transport and logistics 

Other 

None of the above 

Previous work experience 

 

Accountancy, banking and finance 

Business, consulting and management 

Charity and voluntary work 

Creative arts and design 

Energy and utilities 

Engineering and manufacturing 

Environment and agriculture 

Healthcare 

Hospitality and events management 

Information technology 

Law 

Law enforcement and security 

Leisure, sport and tourism 

Marketing, advertising and public relations 
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Media and internet 

Property and construction 

Public services and administration 

Recruitment and human resources 

Retail 

Sales 

Science and pharmaceuticals 

Social care 

Teacher training and education 

Transport and logistics 

Other 

None of the above 

Background healthcare (Academic background 
and/or work experience) 

Yes 

No 

Airline company Norwegian 

SAS 

Widerøe 

Full time employee Yes 

No 

Years working as cabin crew 0-4 years 

5-9 years 

10-14 years 

15+ years 

Afraid infections Strongly disagree 

Disagree 

Undecided/Neutral 

Agree 

Strongly agree 

Regular training Strongly disagree 
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Disagree 

Undecided/Neutral 

Agree 

Strongly agree 

Enough training Strongly disagree 

Disagree 

Undecided/Neutral 

Agree 

Strongly agree 

Previously involved (in in-flight situations of 
suspected infectious diseases among 
passengers) 

No 

Yes 
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3.6 STATISTICAL ANALYSIS 

The statistical analysis of the data will be presented in this chapter, and the handling of missing data 

will be described last in this chapter.  

3.6.1 DESCRIPTIVE ANALYSIS  

The descriptive analysis was conducted in order to map the sociodemographic characteristics of the 

participants and later to determine if there was an association between the variables as per described 

in the second objective. The command “Frequencies” was used to describe and present categorical 

variables with number and percent. By using the command “Explore”, the numerical variables were 

presented with number and percent, minimum/maximum, mean, median, standard deviation and 

interquartile range. 

3.6.2 PREPAREDNESS SCORE AND PREPAREDNESS LEVEL 

Based on the questions of the questionnaire, the categorical variables were measured on a five-point 

Likert-scale (1 = Strongly disagree, 2 = Disagree, 3 = Undecided/Neutral, 4 = Agree, and 5 = Strongly 

agree) or (1 = Never, 2 = Seldom, 3 = Sometimes, 4 = Often, 5 = Always). To achieve objective 1, the 

variable preparedness level was created. The questionnaire contained 19 questions related to 

preparedness, each defined in the three categories knowledge, attitude and skills. In SPSS the 

command “Transform – compute variable – score” was used to establish scores for each of the three 

categories knowledge, attitude and skills. Finally, the score of the three category-variables were 

added, creating the variable preparedness score. The category variable knowledge consisted of 7 

questions (scores 7-35), attitude consisted of 2 questions (scores 2-10), and skills consisted of 10 

questions (scores 10-50). The different variables in each category are presented in Table 3.6.2.1.  

Table 3.6.2.1 – 19 variables used to define preparedness score as sorted in each of the three categories 

knowledge, attitude and skills.  

Category Variables Score (%) 

Knowledge Knowledge about guidelines (IHR, IATA, WHO, 
RAGIDA) 
Enough knowledge  
Know how to report 
Know to whom to report 

7-35 (37) 

Attitude Important respond 
Respond to reports 

2-10 (10) 
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Skills Observe symptoms  
Perform hand hygiene  
Use personal protective equipment (PPE) 
Use universal precaution kit  
Move ill passenger to washroom  
Restricted lavatory to ill passenger 
Clean lavatory  
Wear masks  
Air circulation system  
Document illness 

10-50 (53) 

Preparedness score  19-95 (100) 

 

The outcome preparedness was calculated into a numeric variable for preparedness score and an 

ordinal variable for preparedness level for each of the respondents. To ensure good quality of the 

analysis when comparing the groups, the command “Frequencies” and the option “Cut points for 3 

equal groups” was used to define the groups. This resulted in three groups where each contains 

33,33% of the total dataset. Using this method, preparedness level was defined as presented in Table 

3.6.2.2, indicating low, medium or excellent preparedness level. 

Table 3.6.2.2 – Connection between preparedness score and preparedness level based on cut-off scores 

of preparedness.  

Preparedness level Preparedness score 

Low  19-59 

Medium 60-69 

Excellent 70-95 
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3.6.3 TEST OF ASSOCIATION BETWEEN INDEPENDENT VARIABLES AND PREPAREDNESS LEVEL 

To test the association between preparedness level and the categorical (independent) variables 

presented in Table 3.5.1.1, crosstabs and chi-square test were used. For cells with counts less than 5, 

the fishers’ exact test was used. A p-value of less than 0.05 was considered statistically significant. 

Categorical variables were expressed as numbers with percentages.  

3.6.4 ORDINAL REGRESSION ANALYSIS 

The outcome variable preparedness level was measured on an ordinal scale. The use of ordered 

regression analysis was therefore appropriate to understand the factors associated with the 

preparedness level. Estimates of proportional odds ratios (POR) were obtained by calculating the e–β, 

that is, the exponent of the estimate of the significant independent variables. These analyses 

contributed to achieve objective 2. The predicted probabilities from the ordinal regression model 

were obtained to show the likelihood of belonging to any of the three categories in the outcome 

variable preparedness level. 

3.6.5 INTERACTION ANALYSIS  

In order to explain the results related to the second objective of this study, additional interaction 

analyses were run. One-way ANOVA and mean plots were used to explain interactions between the 

variables regular training and age, and regular training and enough training. Crosstabs was used to 

explain interactions between the variables previously involved and skills, and the variables previously 

involved and documentation.  

3.6.6 MISSING DATA  

The preparedness level was calculated only for the respondents who answered every question in the 

survey. Missing data resulted in lack of determining of preparedness level for 37 (12%) of the 

respondents. The missing data occurred for two reasons; respondents failing to answer all questions, 

or errors occurring in the questionnaire. The errors were found when cleaning the data (through 

“Frequencies”), where it appeared that some of the variables with scores from 1 to 5 for unknown 

reasons got scores above 5 (some as high as 17 and 27).  

In order to decrease the risk of bias in an already fragile sample size, missing data in the variables 

were given scores equal to the mean value of the variable, as presented in Table 3.6.6.1. The analysis 

was run twice to investigate possible differences.  
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Table 3.6.6.1 – Variables with missing data replaced by mean value. 

Variable N (%) of missing data Mean value 

Employment status 8 (2,6) 1,24 

IHR* 5 (1,6) 2,9 

WHO handbook* 2 (0,6) 2,4 

RAGIDA* 2 (0,6) 2,6 

IATA 1 (0,3) 3,03 

Whom to report 1 (0,3) 3,68 

Passengers report 3 (1) 2,22 

Response reports 4 (1,3) 3,61 

Observe symptoms 3 (1) 0,83 

Hand hygiene 13 (4,2) 4,81 

PPE 8 (2,6) 4,6 

Document illness 5 (1,6) 3,53 

Air circulation system 20 (6,6) 3,06 

Move near washroom 7 (2,3) 4,35 

Lavatory restricted ill 3 (1) 4,26 

Lavatory cleaned 4 (1,3) 3,81 

Wear masks 9 (3) 3,17 

Universal precaution measures 6 (2) 4,07 

Total number of missing data 37 (12,17)  

*Missing value due to 1 error from the survey 

Table 3.6.6.2 provides information regarding number of missing data for each of the categories that 

constitutes the variable preparedness level, in addition to number of available data before mean 

values were added. The variables in the category skills were most commonly lacking, where 23 

responded failed to answer one or more question regarding practicing of in-flight infection control. A 

total of 25 respondents had missing data related to the preparedness variable. 
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Table 3.6.6.2 – Missing data in each of the categories in the outcome variable preparedness level. 

Category Number of missing data Number of available data 

Guidelines 5 299 

Knowledge 6 298 

Attitude 5 299 

Skills  23 269 

Preparedness (total) 25 267 

 

Although most of the missing data were replaced, as presented above, for some of the variables, 

missing data were not replaced. Table 3.6.6.3 presents missing data for 6 independent variables which 

were not replaced by mean values. For the variable previously involved, missing values were due to 

errors from the survey. Therefore, depending on the reported number of times the respondents had 

been involved in, “yes” or “no” were plotted manually into the dataset. 6 of the responses were 

changed into yes (reports of the respondent being involved at least 1 time) and 4 were changed into 

no (where respondents reported being involved 0 times). Missing values are not further presented in 

the results section.  

Table 3.6.6.3 – Missing data for independent variables not replaced by mean values. 

Variable N (%) of missing data 

Airline company 3 (1) 

Years of work experience as cabin crew 4 (1,3) 

Afraid infections 1 (0,3) 

Regular training 10 (3,2) 

Enough training 4 (1,3) 

Previously involved* 10 (3,2) 

*Missing values due to errors from the survey 
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3.7 ETHICAL CONSIDERATIONS  

This project carried out in comply with the new General Data Protection Regulation (GDPR) (50). The 

project received internal ethical clearance from the Institute of Health and Society, Faculty of 

Medicine, University of Oslo, Norway. A written informed letter was sent to the study participants. 

Consent to participate in the study was given by following the link to complete the online 

questionnaire. Participation in the study was voluntary and the data and results were anonymous and 

unidentifiable. The personal data of the participants were not displayed at any stage of the study. The 

research team were the only persons with access to the data. Only data relevant to the study 

objectives was collected. The data was not shared with any third party and will be deleted by the end 

of the project. 

The project initially obtained an external ethical clearance from the Norwegian Centre for Research 

Data (NSD). Originally a written consent form was made, intending to provide the participants with the 

possibility of withdrawing their consent at any time after completing the survey. However, no 

identifiable information would be collected from the participants, and there was no option to track 

down and remove the specific data after participants had completed the survey. Therefore, in 

consultation with NSD, some of the questions in the survey were edited. The survey was thus made 

completely anonymous. Due to these changes, written consent was no longer needed, and the 

participants were informed that consent was given by following the link to the questionnaire and 

completing the survey. The approval document from NSD proving the external ethical clearance is not 

included in this thesis, as it became redundant after the changes were made.  
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4.0 RESULTS 
Of the 2449 Norwegian cabin crew members invited to the study, 304 participants completed the 

questionnaire in the survey, giving a total response rate of 12,4%. This was equivalent to 80% of the 

calculated sample size of 380 respondents. 

4.1 DEMOGRAPHIC CHARACTERISTICS AND VARIABLES CONTRIBUTING TO PREPAREDNESS AMONG 

CABIN CREW 

The results of the questions asked in the questionnaire regarding demographic characteristics and 

other variables that contribute to the preparedness of the cabin crew will be presented in this 

chapter. The demographic characteristics of the respondents from the study are presented in Table 

4.1.1. The results showed that 229 (75,3%) of the respondents reported being female, while 75 

(24,7%) were male. The mean age of the respondents was 38,49 ±11,11 years. The results showed 

that the age groups were relatively equal. However, the largest age group was 30-39 years (30,6%), 

and the smallest age group was 50+ (21,4%). 43% of the respondents were parents. 73% of the 

respondents reported having education of college degree or higher.  

The respondents had academic background from almost every fields, as presented in Table 4.1.1. The 

most common fields of academic backgrounds were leisure, sport and tourism (16,8%), healthcare 

(14,8%), marketing, advertising and public relations (11,8%), sales (11,5%), and business, consulting 

and management (10,2%). The respondents had previous work experience from every job sector 

(Table 4.1.1). 43,7% of the respondents had work experience from sales, 28% from leisure, sport and 

tourism, 22,7% from transport and logistics, and 22% from healthcare. Other common fields of work 

experience were hospitality and events management (17,8%), retail (17,1%), teacher training and 

education (12,2%), charity and voluntary work (11,8%), and marketing, advertising and public relations 

(11,5%). Almost 1 in 4 (23,8%) reported having background within healthcare, defined as academic 

background, work experience or both.  

65% of the cabin crew members who responded to the survey reported working for the airline 

company Norwegian, 17,8% worked for Widerøe and 17,1% worked for SAS. 19,5% of the invited 

cabin crew working for Norwegian responded to the study, 15,4% of the invited cabin crew working 

for Widerøe and 4,7% of the invited cabin crew working for SAS responded to the study. The majority 

of the respondents (80%) reported being full-time employees, while 13,8% worked part-time. The 

respondents reported 0-43 years of work experience as cabin crew, with a mean of 11,26 ±9,264 

years. The largest group had 0-4 years of work experience (32,7%), although the result was quite even 

in the four different groups of years of work experience.  
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Table 4.1.1 – Demographic characteristics of cabin crew respondents (N=304). 

Characteristics  Variable N (%) 

Gender Female 229 (75,3) 

Male 75 (24,7) 

Age group 20-29 years 76 (25) 

30-39 years 93 (30,6) 

40-49 years 70 (23) 

50+ years 65 (21,4) 

Having children Yes 131 (43,1) 

No 173 (56,9) 

Educational level High school diploma 82 (27) 

College degree 71 (23,4) 

Associate degree 23 (7,6) 

Bachelor’s degree 99 (32,6) 

Master’s degree 22 (7,2) 

Professional degree 7 (2,3) 

Academic background 

 

Leisure, sport and tourism 51 (16,8) 

Healthcare 45 (14,8) 

Marketing, advertising and public relations 36 (11,8) 

Sales 35 (11,5) 

Business, consulting and management 31 (10,2) 

Teacher training and education 23 (7,6) 

Hospitality and events management 20 (6,6) 

Creative arts and design 20 (6,6) 

Transport and logistics 16 (5,3) 

Public services and administration 14 (4,6) 

Recruitment and human resources 13 (4,3) 

Accountancy, banking and finance 12 (3,9) 

Charity and voluntary work 9 (3) 
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Social care 9 (3) 

Law 6 (2) 

Science and pharmaceuticals 6 (2) 

Retail 6 (2) 

Engineering and manufacturing 5 (1,6) 

Media and internet 5 (1,6) 

Information technology 4 (1,3) 

Environment and agriculture 2 (0,7) 

Property and construction 1 (0,3) 

Law enforcement and security 1 (0,3) 

Previous work 
experience 

Sales 133 (43,7) 

Leisure, sport and tourism 85 (28) 

Transport and logistics 69 (22,7) 

Healthcare 67 (22) 

Hospitality and events management 54 (17,8) 

Retail 52 (17,1) 

Teacher training and education 37 (12,2) 

Charity and voluntary work 36 (11,8) 

Marketing, advertising and public relations 35 (11,5) 

Social care 30 (9,9) 

Creative arts and design 24 (7,9) 

Recruitment and human resources 21 (6,9) 

Public services and administration 21 (6,9) 

Accountancy, banking and finance 21 (6,9) 

Business, consulting and management 20 (6,6) 

Media and internet 10 (3,3) 

Property and construction 6 (2) 

Environment and agriculture 6 (2) 

Engineering and manufacturing 5 (1,6) 



 39 

Law enforcement and security 4 (1,3) 

Science and pharmaceuticals 3 (1) 

Law 2 (0,7) 

Information technology 2 (0,7) 

Energy and utilities 2 (0,7) 

Background healthcare Yes 70 (23,8) 

No 224 (76,2) 

Airline company Norwegian 195 (64,1) 

SAS 52 (17,1) 

Widerøe 54 (17,8) 

Employment status Full-time employee 245 (80,6) 

Part-time employee 42 (13,8) 

Employee on casual basis 1 (0,3) 

Student 6 (2) 

Unemployed 2 (0,7) 

Years of work 
experience as cabin 
crew 

0-4 years 98 (32,7) 

5-9 years 64 (21,3) 

10-14 years 58 (19,3) 

15+ years 80 (26,7) 

 

The results presented in Table 4.1.2 showed that 41% of the cabin crew were afraid of being infected 

at work. 29,3% of the cabin crew had previously been involved in an in-flight situation of threats of 

potential infectious disease among passengers. The number of times cabin crew reported having been 

involved ranged from 0 to 100 times (mean value = 8,53, median = 3). 18 (27%) of those who reported 

having previously been involved did not report a specific number of times they had been involved. 

21,7% of the respondents reported having previously been involved in situations of potential 

infectious disease among passengers with suspected illness transmitted by direct contact with body 

fluids (blood, vomit, diarrhea). 11,2% had experience with gastrointestinal illness among passengers, 

and 9,5% had been involved in an in-flight situation of suspected respiratory illness among passengers. 

The majority (70%), however, reported that they had never been involved in any in-flight situation of 

threat of potential infectious disease among passengers. 26% had regular training or simulation 
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focusing on handling a situation of threats of potential infectious disease among passengers, and 46% 

disagreed or strongly disagreed that they had regular training. 25% responded neutral to this 

question. 30% reported having enough training to safely respond to a situation of threats of potential 

infectious disease among passengers. 40% did not have enough training to safely respond to a 

situation of threats of potential infectious disease among passengers. 29% responded neutral to this 

question. According to Table 4.1.2, 10% of cabin crew said that passengers often or always report to 

them in case of symptoms of infectious disease, 27,6% said that passengers sometimes report, and 

61% of cabin crew said that passengers seldom or never report to them in case of symptoms of 

infectious disease.  

Table 4.1.2 – Responses to questions from the questionnaire regarding attitude, experience, and 

training used to assess the association with preparedness level among Norwegian cabin crew (N=304). 

Question Response N (%) 

I am afraid of being infected by an 
infectious disease at work.  

Strongly disagree 23 (7,6) 

Disagree 105 (34,5) 

Undecided/Neutral 50 (16,4) 

Agree 94 (30,9) 

Strongly agree 31 (10,2) 

I have previously been involved in an in-
flight situation of threat of potential 
infectious disease among passengers.  

No 215 (70,7)  

Yes 89 (29,3) 

If yes, how many times? N (%) 75 (24,7) 

Minimum/Maximum 0/100 

Mean 8,53 

Median 3 

Standard deviation 19,969 

Interquartile range 7 

If yes, which type of infectious diseases? Illness transmitted by direct contact 
with body fluids (blood, vomit, 

diarrhea) 

66 (21,7) 

Gastrointestinal illness 34 (11,2) 

Respiratory illness 29 (9,5) 

Other 9 (2.9) 
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I have regular training/simulation focusing 
on handling a situation of threats of 
potential infectious disease among 
passengers.  

Strongly disagree 44 (14,5) 

Disagree 96 (31,6) 

Undecided/Neutral 75 (24,7) 

Agree 66 (21,7) 

Strongly agree 13 (4,3) 

I have had enough training to safely 
respond to a situation of threats of 
potential infectious disease among 
passengers.  

Strongly disagree 28 (9,2) 

Disagree 93 (30,6) 

Undecided/Neutral 88 (28,9) 

Agree 71 (23,4) 

Strongly agree 20 (6,6) 

Passengers report to me in case of 
symptoms of infectious disease.  

Never 82 (27) 

Seldom 105 (34,5) 

Sometimes 84 (27,6) 

Often 26 (8,6) 

Always 4 (1,3) 
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4.2 ASSESSMENT OF THE PREPAREDNESS LEVEL OF NORWEGIAN CABIN CREW MEMBERS TO DEAL 

WITH IN-FLIGHT SITUATIONS OF SUSPECTED INFECTIOUS DISEASES AMONG PASSENGERS 

To answer the first objective of this study and assess the preparedness level of cabin crew, the 19 

variables constituting preparedness level will be presented in this chapter, starting with knowledge, 

followed by attitude and skills. Finally, the preparedness level of the respondents will be presented. 

4.2.1 KNOWLEDGE  

Table 4.2.1.1 presents the result of the questions asked regarding knowledge about in-flight infection 

control. When asked if being familiar with guidelines and regulation on infection control, the 

respondents reported that the IATA guidelines of infection control were most familiar, as 37% agreed 

or strongly agreed being familiar with it. 28% were familiar with the IHR, and 23% were familiar with 

RAGIDA. The least familiar guideline among the respondents was the Handbook for the Management 

of Public Health Events in Air Transport developed by WHO, where only 15% of the cabin crew 

reported being familiar.  

50% of the respondents felt confident that they had enough knowledge to safely respond to a 

situation of threats of potential infectious disease among passengers, and 26% of the respondents did 

not feel confident that they had enough knowledge to safely respond to a situation of potential 

infectious disease among passengers (Table 4.2.1.1). 24% responded neutral/undecided when asked if 

they had enough knowledge to safely respond to a situation of potential infectious disease among 

passengers. The results showed that 67% of the cabin crew members knew when to report a situation 

of threats of potential infectious disease among passengers and 68% knew to whom they should 

report in a situation of threats of potential infectious disease among passengers. 15,5% of cabin crew 

disagreed or strongly disagreed that they knew both when and to whom suspected infectious diseases 

among passenger should be reported. 

Table 4.2.1.1 – Norwegian cabin crew answer frequencies for questions asked regarding knowledge 

about in-flight infection control (N=304). 

Question Response N (%) 

I am familiar with the International Health Regulation 
(IHR).  

Strongly disagree 30 (9,9) 

Disagree 90 (29,6) 

Undecided/Neutral 93 (30,6) 

Agree 78 (25,7) 
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Strongly agree 8 (2,6) 

I am familiar with the Handbook for the Management 
of Public Health Events in Air Transport developed by 
World Health Organization in 2015.  

Strongly disagree 53 (17,4) 

Disagree 119 (39,1) 

Undecided/Neutral 85 (28) 

Agree 42 (13,8) 

Strongly agree 3 (1) 

I am familiar with the Risk Assessment Guidance for 
Infectious Diseases transmitted on Aircraft (RAGIDA).  

Strongly disagree 47 (15,5) 

Disagree 106 (34,9) 

Undecided/Neutral 80 (26,3) 

Agree 63 (20,7) 

Strongly agree 6 (2) 

I am familiar with the International Air Transport 
Association (IATA) guidelines for infection control.  

Strongly disagree 25 (8,2) 

Disagree 75 (24,7) 

Undecided/Neutral 89 (29,3) 

Agree 95 (31,3) 

Strongly agree 19 (6,3) 

I am confident that I have enough knowledge to safely 
respond to a situation of threats of potential infectious 
disease among passengers. 

Strongly disagree 15 (4,9) 

Disagree 64 (21,1) 

Undecided/Neutral 74 (24,3) 

Agree 125 (41,1) 

Strongly agree 26 (8,6) 

I know when to report a situation of threats of 
potential infectious disease among passengers.  

Strongly disagree 7 (2,3) 

Disagree 40 (13,2) 

Undecided/Neutral 52 (17,1) 

Agree 163 (53,6) 

Strongly agree 41 (13,5) 

I know to whom I should report in a situation of 
threats of potential infectious disease among 
passengers.  

Strongly disagree 13 (4,3) 

Disagree 34 (11,2) 

Undecided/Neutral 49 (16,1) 
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Agree 149 (49) 

Strongly agree 58 (19,1) 

 

4.2.2 ATTITUDE 

The importance of responding to symptoms of infectious disease among passengers was recognized 

by 93% of the cabin crew, as presented in Table 4.2.2.1. However, 27% reported seldom or never 

responding to reports of symptoms from passengers, 16% sometimes responded to reports of 

symptoms from passengers, and 55% often or always responded to reports of symptoms from 

passengers. 

Table 4.2.2.1 – Norwegian cabin crew answer frequencies for questions asked regarding attitude 

towards in-flight infection control (N=304). 

Question Response N (%) 

It is important to respond to symptoms of 
infectious disease among passengers. 

Strongly disagree 2 (0,7) 

Disagree 2 (0,7) 

Undecided/Neutral 16 (5,3) 

Agree 129 (42,4) 

Strongly agree 155 (51) 

I respond to reports of symptoms from 
passengers.  

Never 30 (9,9) 

Seldom 51 (16,8) 

Sometimes 50 (16,4) 

Often 43 (14,1) 

Always 126 (41,4) 

 

4.2.3 SKILLS 

Table 4.2.3.1 presents the results of the responses by cabin crew on questions asked regarding 

practicing of skills in in-flight infection control. The frequency of the different types of symptoms 

observed by cabin crew among passengers is presented in Table 4.2.3.1. Appearing obviously unwell 

(68%), persistent vomiting (57%), persistent coughing (52%), impaired breathing (43%), persistent 

diarrhea (37%), skin rash bruising (32%), confusion of resent onset (26%), and bleeding without 



 45 

previous injury (20%) were the most commonly observed symptoms by the cabin crew members. In 

association with fever, all of these symptoms indicate potential infectious disease (22).  

91% of cabin crew reported often or always practicing hand hygiene after contact with passengers 

with suspected infectious disease. 88% often or always used PPE when handling blood, body 

substances, excretions and secretions. In the event of illness transmitted by direct contact with body 

fluids, 43% often or always, and 39% seldom or never made sure cabin crew or other assisting 

passengers wore masks when assisting the ill traveler. In the event of risk of being exposed to body 

fluids, 71% often or always implemented universal precaution measures when assisting the ill traveler. 

In case of gastrointestinal illness, 81% often or always made sure the ill traveler was moved to a seat 

near a washroom if several empty seats were available. 77% agreed that the use of a designated 

lavatory should be restricted to the ill traveler. If restriction of designated lavatory was not possible, 

64% agreed that the lavatory should be cleaned after use by the ill traveler. 53% often or always 

reported all potential illness in writing, 19% sometimes reported potential illness in writing and 26% 

seldom or never reported potential illness in writing. 42% often or always, and 34% seldom or never 

ensured to maintain the continuous operation of the aircraft´s air circulation system. 20 (6,6%) 

respondents did not respond to this question. 

Table 4.2.3.1 – Norwegian cabin crew answer frequencies for questions asked regarding practicing of 

skills regarding in-flight infection control (N=304). 

Question Response N (%) 

I observe symptoms of infectious disease 
in passengers.  

No 70 (23) 

Yes 222 (73) 

If yes, which ones? Appearing obviously unwell 207 (68) 

Persistent vomiting 172 (56,6) 

Persistent coughing 158 (51,9) 

Impaired breathing 132 (43,4) 

Persistent diarrhea 113 (37) 

Skin rash bruising 96 (31,6) 

Confusion of recent onset 80 (26,3) 

Bleeding without previous injury 62 (20,4) 

Other 9 (3) 



 46 

None of the above 3 (1) 

I practice hand hygiene (hand wash or 
hand rub) after contact with passengers 
with suspected infectious disease.  

Never 1 (0,3) 

Seldom 5 (1,6) 

Sometimes 7 (2,3) 

Often 22 (7,2) 

Always 256 (84,2) 

I use appropriate personal protective 
equipment (PPE) when handling blood, 
body substances, excretions and 
secretions. 

Never 5 (1,6) 

Seldom 10 (3,3) 

Sometimes 14 (4,6) 

Often 40 (13,2) 

Always 227 (74,7) 

I document all potential illness in writing.  Never 31 (10,2) 

Seldom 49 (16,1) 

Sometimes 58 (19,1) 

Often 52 (17,1) 

Always 109 (35,9) 

I ensure to maintain the continuous 
operation of the aircraft´s air circulation 
system.  

Never 75 (24,7) 

Seldom 29 (9,5) 

Sometimes 53 (17,4) 

Often 58 (19,1) 

Always 69 (22,7) 

In case of gastrointestinal illness, I make 
sure the ill traveler is moved to a seat near 
a washroom if several empty seats are 
available.  

Never 7 (2,3) 

Seldom 12 (3,9) 

Sometimes 31 (10,2) 

Often 68 (22,4) 

Always 179 (58,9) 

The use of a designated lavatory should 
be restricted to the ill traveler.  

Never 10 (3,3) 

Seldom 18 (5,9) 

Sometimes 38 (12,5) 
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Often 54 (17,8) 

Always 181 (59,5) 

If not possible, the lavatory should be 
cleaned after use by the ill traveler.  

Never 47 (15,5) 

Seldom 25 (8,2) 

Sometimes 34 (11,2) 

Often 25 (8,2) 

Always 169 (55,6) 

In the event of illness transmitted by 
direct contact with body fluids, I make 
sure cabin crew or assisting passengers 
wear masks when assisting the ill traveler.  

Never 63 (20,7) 

Seldom 57 (18,8) 

Sometimes 44 (14,5) 

Often 28 (9,2) 

Always 103 (33,9) 

In the event of risk of being exposed to 
body fluids, I implement universal 
precaution measures when assisting the ill 
traveler.  

Never 13 (4,3) 

Seldom 17 (5,6) 

Sometimes 52 (17,1) 

Often 71 (23,4) 

Always 145 (47,7) 

 

The respondents were asked how many different symptoms of infectious disease they observed 

among passengers. Figure 2 illustrates the result of how many different symptoms associated with 

infectious disease cabin crew reported observing among passengers. 23% of the respondents reported 

not observing any symptoms. 77% of the cabin crew members observed more than one symptom of 

infectious disease among passengers. The mean value indicated that the average cabin crew member 

usually observed 3,43 different types of symptoms associated with suspected infectious disease 

among passengers. 11% reported observing all the eight types of symptoms associated with suspected 

infectious disease.  
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Figure 2 – Number of symptoms observed by cabin crew among airplane passenger, ranging from 0 to 

8 different types of symptoms. (N=304, mean=3,43).  

*The different types of symptoms associated with infectious disease are appearing obviously unwell, persistent 

vomiting, persistent coughing, impaired breathing, persistent diarrhea, skin rash bruising, confusion of resent 

onset, and bleeding without previous injury (8). 

 

4.2.4 PREPAREDNESS LEVEL 

The results from the study showed that the mean preparedness score was 66,04 ±9,54 among the 

respondents. The lowest preparedness score was 27, and the highest preparedness score was 89. As 

presented in Table 4.2.4.1, 22,7% of the respondents fell into the low preparedness level. 39,8% fell 

into the medium preparedness level, and 37,5% of the respondents fell into the excellent 

preparedness level in responding to in-flight situations of infectious diseases among airplane 

passengers.  

Table 4.2.4.1 – Preparedness level in responding to in-flight situations of infectious diseases among 

airline passengers (N=304, mean=66,04). 
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4.3 FACTORS ASSOCIATED WITH THE PREPAREDNESS LEVEL OF NORWEGIAN CABIN CREW MEMBERS 

TO DEAL WITH IN-FLIGHT SITUATIONS OF SUSPECTED INFECTIOUS DISEASES AMONG PASSENGERS 

The second objective of this study was to identify the factors associated with the preparedness level 

of Norwegian cabin crew members to deal with in-flight situations of suspected infectious diseases 

among passengers. In this chapter the results of the chi-square test of associations are presented, as 

well as the results of the ordinal regression model.  

According to the chi-square test (Table 4.3.1), there were associations between the independent 

variables gender, age, work experience within sales, transport, retail, education and marketing, airline 

company, years of work experience as cabin crew, regular training and enough training, and the 

outcome variable preparedness level (p-value < 0.05). No associations were found between the 

independent variables having children, level of education, academic background, work experience 

within leisure, sport and tourism, healthcare, hospitality and events management, charity and 

voluntary work, employment status, fear of getting infected at work and previously involved, and the 

outcome variable preparedness level (p-value > 0.05), according to the chi-square test (Table 4.3.1).  

According to Table 4.3.1, 38,4% of female cabin crew fell into the excellent preparedness level, 

compared to 34,7% of male cabin crew. At the same time, 34,7% of the male cabin crew fell into the 

lower preparedness level, compared to 18,8% of the female cabin crew. Both the youngest (20-29 

years) and oldest age groups (50+) were significantly more prepared than the respondents aged 30-49 

(p-value = 0.002). Of the cabin crew who reported having work experience within marketing, 

advertising and public relations, 56% fell into the excellent preparedness level. For cabin crew with 

work experience within sales, 45% fell into the excellent preparedness level. Cabin crew with work 

experience within teacher training and education were less prepared, as 40,5% fell into the lower 

preparedness level. The same results were found for cabin crew with work experience within retail, 

where 38,5% fell into the lower preparedness level, and transport and logistics, where 33,8% fell into 

the lower preparedness level. 48% of the respondents reporting 0-4 years of work experience as cabin 

crew were excellently prepared to respond to in-flight situations of suspected infectious diseases 

among passengers, while 36% who had more than 15 years of work experience were excellently 

prepared. 50% of those who agreed and 69% of those who strongly agreed having regular training fell 

into the excellent preparedness level. 52% of those who agreed and 60% of those who strongly agreed 

to having enough training fell into the excellent preparedness level. 40,9% of those who had never 

previously been involved fell into the excellent preparedness level, compared to 29,2% of those who 

had previously been involved, however, this variable was in-significant according to the chi-square 

test. 
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Table 4.3.1 – Association between independent (explanatory) variables and preparedness level among 

Norwegian cabin crew members (N=304). 

  

Variable 

Preparedness level N (%)  

Total (%) 

 

 

P-value Low  

N=69 
(22,7) 

Medium  

N=121 
(39,8) 

Excellent  

N=114 
(37,5) 

Gender Female 43 (18,8) 98 (42,8) 88 (38,4) 229 (75,3) 0.014* 

Male 26 (34,7) 23 (30,7) 26 (34,7) 75 (24,7) 

Age group 20-29 years 7 (9,2) 31 (40,8) 38 (50) 76 (25) 0.002* 

30-39 years 22 (23,7) 43 (46,2) 28 (30,1) 93 (30,6) 

40-49 years 19 (27,1) 31 (44,3) 20 (28,6) 70 (23) 

50+ years 21 (32,3) 16 (24,6) 28 (43,1) 65 (21,4) 

Having children Yes 36 (27,5) 47 (35,9) 48 (36,6) 131 (43,1) 0.196 

No 33 (19,1) 74 (42,8) 66 (38,2) 173 (56,9) 

Educational 
level 

High school diploma 21 (25,6) 37 (45,1) 24 (29,3) 82 (27) 0.359 

College degree 11 (15,5) 30 (42,3) 30 (42,3) 71 (23,4) 

Associate degree 4 (17,4) 7 (30,4) 12 (52,2) 23 (7,6) 

Bachelor’s degree 23 (23,2) 39 (39,4) 37 (37,4) 99 (32,6) 

Master’s degree 8 (36,4) 7 (31,8) 7 (31,8) 22 (7,2) 

Professional degree 2 (28,6) 1 (14,3) 4 (57,1) 7 (2,3) 

Academic 
background 

Leisure, sport and 
tourism 

10 (19,6) 24 (47,1) 17 (33,3) 51 (16,8) 0.509 

Healthcare 11 (24,4) 19 (42,2) 15 (33,3) 45 (14,8) 0.821 

Marketing, 
advertising and 
public relations 

8 (22,2) 11 (30,6) 17 (47,2) 36 (11,8) 0.385 

Sales 4 (11,4) 14 (40) 17 (48,6) 35 (11,5) 0.173 

Business, consulting 
and management 

8 (25,8) 7 (22,6) 16 (51,6) 31 (10,2) 0.103 

Sales 23 (17,3) 50 (37,6) 60 (45,1) 133 (43,8) 0.043* 
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Previous Work 
Experience 

Leisure, sport and 
tourism 

21 (24,7) 37 (43,5) 27 (31,8) 85 (28) 0.437 

Transport and 
logistics 

23 (33,8) 26 (38,2) 19 (27,9) 69 (22,7) 0.031* 

Healthcare 16 (23,9) 28 (41,8) 23 (34,3) 67 (22) 0.832 

Hospitality and 
events management 

13 (24,1) 20 (37) 21 (38,9) 54 (17,8) 0.898 

Retail 20 (38,5) 13 (25) 19 (36,5) 52 (17,1) 0.006* 

Teacher training and 
education 

15 (40,5) 12 (32,4) 10 (27) 37 (12,2) 0.021* 

Charity and 
voluntary work 

11 (30,6) 15 (41,7) 10 (27,8) 36 (11,8) 0.337 

Marketing, 
advertising and 
public relations 

7 (20,6) 8 (23,5) 19 (55,9) 34 (11,2) 0.048* 

Airline company Norwegian 34 (17,4) 86 (44,1) 75 (38,5) 195 (64,1) 0.009* 

SAS 18 (34,6) 20 (38,5) 14 (26,9) 52 (17,1) 

Widerøe 17 (31,5) 15 (27,8) 22 (40,7) 54 (17,8) 

Full-time 
employee 

Yes 55 (22,4) 99 (40,4) 91 (37,1) 245 (80,6) 0.908 

No 14 (23,7) 22 (37,3) 23 (39) 59 (19,4) 

Years of work 
experience as 
cabin crew 

0-4 years 12 (12,2) 39 (39,8) 47 (48) 98 (32,7) 0.012* 

5-9 years 15 (23,4) 27 (42,2) 22 (34,4) 64 (21,3) 

10-14 years 18 (31) 27 (46,6) 13 (22,4) 58 (19,3) 

15+ years 24 (30) 27 (33,8) 29 (36,3) 80 (26,7) 

Afraid infections Strongly disagree 7 (30,4) 11 (47,8) 5 (21,7) 23 (7,6) 0.355 

Disagree 19 (18,1) 40 (38,1) 46 (43,8) 105 (34,7) 

Undecided/Neutral 13 (26) 19 (38) 18 (36) 50 (16,5) 

Agree 20 (21,3) 42 (44,7) 32 (34) 94 (31) 

Strongly agree 10 (32,3) 8 (25,8) 13 (41,9) 31 (10,2) 

Regular training Strongly disagree 22 (50) 15 (34,1) 7 (15,9) 44 (15) 0.000* 

Disagree 26 (21,7) 44 (45,8) 26 (27,1) 96 (32,7) 

Undecided/Neutral 14 (18,7) 27 (36) 34 (45,3) 75 (25,5) 
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Agree 4 (6,1) 29 (43,9) 33 (50) 66 (22,4) 

Strongly agree 0 (0) 4 (30,8) 9 (69,2) 13 (4,4) 

Enough training Strongly disagree 14 (50) 8 (28,6) 6 (21,4) 28 (9,3) 0.000* 

Disagree 30 (32,3) 36 (38,7) 27 (29) 93 (31) 

Undecided/Neutral 14 (15,9) 45 (51,1) 29 (33) 88 (29,3) 

Agree 11 (15,5) 23 (32,4) 37 (52,1) 71 (23,7) 

Strongly agree 0 (0) 8 (40) 12 (60) 20 (6,7) 

Previously 
involved 

No 44 (20,5) 83 (38,6) 88 (40,9) 215 (70,7) 0.124 

Yes 25 (28,1) 38 (42,7) 26 (29,2) 89 (29,3) 

Data is presented as numbers (%) in relation to preparedness level. P-values were calculated by chi-
square test or Fisher’s exact test, where appropriate. 
* Significant p-value (< 0.05).  

Compared to the chi-square test (Table 4.3.1), the ordinal regression analysis revealed some changes 

in the significance of the independent variables compared to the preparedness level (Table 4.3.2). The 

variables gender, age, work experience within sales, transport, retail, education and marketing, airline 

company, years working as cabin crew, and enough training became insignificant after the variables 

were entered into the ordinal regression model (Table 4.3.2). The variable regular training remained 

significant, while the variable previously involved became significant when entered into the ordinal 

regression model.  

According to the ordinal regression model (Table 4.3.2), cabin crew who reported having regular 

training or simulation focusing on handling a situation of threats of potential infectious disease among 

passengers, were significantly more likely to fall into a higher preparedness level, compared to those 

who did not report having regular training (p-value = 0.000). The proportional odds ratio indicated 

that those who reported having regular training, were 1,83 times more likely to fall in a higher 

preparedness level, compared to those who did not have regular training. Cabin crew who reported 

never having previously been involved in an in-flight situation of threats of potential infectious disease 

among passengers, were significantly more likely to fall into a higher preparedness level, as opposed 

to a lower preparedness level, compared to cabin crew with experience with these situations (p-value 

= 0.000) (Table 4.3.2). The proportional odds ratio indicated that cabin crew were 2,59 times more 

likely to fall in a higher preparedness level if never having previously been involved in an in-flight 

situation of threats of potential infectious disease among passengers, compared to those with 

experience from in-flight situations of potential infectious diseases among passengers.  
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According to the results of the model fitness tests, the ordinal regression model in Table 4.3.2 showed 

good model fitness (Appendix E). There was a significant improvement of the Final model over the null 

model [x2(25) = 80,441, p-value = 0.000]. In the analysis of Goodness of Fit, both the Person chi-square 

test [x2(559) = 582,187, p=0.241] and the deviance test [x2(559) = 546,510, p=0,639] were 

insignificant. These results suggest good model fitness. The pseudo R2 (e.g. Nagelkerke=0,272) 

indicated that the independent variables showed 27,2% of the variation in the preparedness level. This 

suggests that more variables could be added to the model. In the results from the test of Parallel lines, 

the results were interpreted to mean that the assumption was satisfied (p-value = 0.190).  

Table 4.3.2 – Ordinal regression analysis – Identifying factors associated with preparedness level 

among Norwegian cabin crew (N=304). 

Variable Estimated Confidence Interval (95%) P-value 

Gender -0,043 (-0,651 – 0,566) 0.891 

Age -0,035 (-0,074 – 0,004) 0.077 

Having children -0,012 (-0,633 – 0,609) 0.970 

Educational level 0,163 (-0,012 – 0,338) 0.068 

Academic background leisure, sport and tourism -0,253 (-0,982 – 0,476) 0.496 

Academic background healthcare 0,431 (-0,482 – 1,344) 0.355 

Academic background marketing, advertising and 
public relations 

0,305 (-0,483 – 1,092) 0.448 

Academic background sales 0,415 (-0,400 – 1,231) 0.318 

Academic background business, consulting and 
management 

-0,108 (-0,919 – 0,704) 0.795 

Work experience sales 0,310 (-0,189 – 0,808) 0.223 

Work experience leisure, sport and tourism 0,122 (-0,492 – 0,737) 0.696 

Work experience transport and logistics -0,207 (-0,771 – 0,357) 0.473 

Work experience healthcare -0,045 (-0,140 – 0,051) 0.356 

Work experience hospitality and events 
management 

0,220 (-0,422 – 0,862) 0.502 

Work experience retail -0,021 (-0,055 – 0,012) 0.212 

Work experience teacher training and education -0,023 (-0,055 – 0,009) 0.158 

Work experience charity and voluntary work -0,192 (-0,433 – 0,050) 0.120 
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Work experience marketing, advertising and 
public relations 

0,726 (-0,120 – 1,573) 0.093 

Airline company -0,239 (-0,654 – 0,176) 0.259 

Full time employee 0,194 (-0,483 – 0,871) 0.575 

Years of work experience as cabin crew 0,009 (-0,034 – 0,052) 0.680 

Afraid infections 0,015 (-0,203 – 0,233) 0.895 

Regular training 0,605 (0,322 – 0,887) 0.000* 

Enough training 0,203 (-0,083 – 0,490) 0.165 

Previously involved -0,950 (-1,483 – 0,416) 0.000* 

* Significant p-value (< 0.05). 

In an attempt to find possible explanations for the results related to the second objective, additional 

analyses were made. Cabin crew who reported never having previously been involved, scored 

significantly higher on skills compared to those who had previously been involved (Appendix F). 43,1% 

of those who had never been involved had excellent skills, compared to 22,9% of those who had been 

involved (p-value = 0.005). Of those who reported never having been involved, 42,4% reported always 

documented potential illness in writing, compared to 18,3% among those who had been involved (p-

value = 0.004).   
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5.0 DISCUSSION 
Although insignificant according to the ordinal regression analysis, the chi-square test did show 

significant associations between previous work experience and preparedness level. The reason for this 

result is unknown. However, one explanation might be a relation between the personalities of the 

cabin crew and the fields of which they chose to obtain work-related experience. The degree of detail 

orientation could provide one example. People working within sales are known for always having to 

deal with risks. It may be that the participants with background within sales benefit from being more 

vigilant, detailed oriented, and focused on mimic and body language of people around them, 

increasing the chances of falling into a higher preparedness level. One may argue that this might be a 

part of the personality of salespersons, thus being what initially led them to choose a career with 

sales. On the other hand, these characteristics might also be a result of the training they gained after 

working within sales. Contrary to expectations, this study did not find a significant difference between 

having a background within healthcare and the preparedness level. One possible explanation for this 

could be that cabin crew with healthcare background might be more confident in situations related to 

health emergencies among passengers. A possible consequence for this might be that cabin crew with 

healthcare background are overconfidence, which might have a negative impact on the preparedness 

level.  

As previously mentioned, detection of infectious disease among passengers inside aircrafts relies on 

the awareness of cabin crew (3). However, a quarter of the cabin crew who participated in the study 

did not observe any symptoms of infectious disease among passengers, and only one in ten observed 

all symptoms associated with infectious disease among passengers. The results indicate that it was 

twice as common for cabin crew to observe zero symptoms of infectious disease among passengers, 

compared to observing all eight symptoms associated with infectious disease. This decreases the 

chances of cabin crew detecting cases of infectious disease among passengers. Cabin crew is a group 

working under high pressure with a lot of responsibility, where the aspect of time is always an issue 

(3). Combined with large passenger volumes, tight spaces and limited time (7), it is challenging to be 

on the lookout for symptoms that could be hard to catch within just a few seconds glance, or even 

invisible to cabin crew, unless passengers report to them. The four most frequently observed 

symptoms by cabin crew are visible and somewhat easy to detect, which might explain why 68% of 

cabin crew observed passengers appearing obviously unwell, while 57% observed persistent vomiting, 

52% observed persistent coughing and 43% of cabin crew observed impaired breathing among 

passengers.  
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Reports from passengers in case of symptoms of infectious disease could be of great help for cabin 

crew in detecting potential infectious disease. However, 61% of cabin crew said passengers seldom or 

never report to them in case of symptoms of infectious disease. The detection of persistent diarrhea, 

indicating gastrointestinal illness, would most likely only happen if passengers reported having these 

symptoms, which in turn might explain the low rate of cabin crew reporting to observe this symptom 

(37%). This might also be the case for skin rash bruising (31,6%), confusion of recent onset (26,3%) 

and bleeding without previous injury (20,4%), which was the most seldomly observed symptoms by 

the cabin crew who responded to the study. One possible explanation for why so few passengers 

report symptoms in case of infectious disease, might be that passengers does not find it necessary. 

However, these results have never previously been documented and should be interpreted with 

caution.  

The findings of this study show that almost every cabin crew member (93%) agreed it was important 

to respond to symptoms of infectious diseases among passengers. However, 27% of the cabin crew 

seldom or never responded to reports of symptoms from passengers. This might be explained by lack 

of knowledge on how to respond safely in a situation of infectious disease among passengers, which 

was reported by 26% of the respondents. There seems to be an inconsistency between the attitude 

towards the importance of infection control and the way cabin crew reported practicing their skills. 

The aspect of time may be one explanation for this rather contradictory result, possibly making 

responding to potential infectious disease a low priority in an already busy work schedule (3).  

Although it might appear challenging to detect cases of infectious disease among passengers, cabin 

crew reported adequate knowledge in when and to whom to report suspected cases. However, 15% 

lacked knowledge about these important issues, and every fourth cabin crew did not feel confident 

that they had enough knowledge to respond safely to a situation of threat of potential infectious 

disease among passengers. This might be explained by the lack of regular training, which was reported 

by 46% of the cabin crew members. Even though the preparedness level was overall adequate, there 

seems to be an important issue of lack of knowledge for a quarter of the cabin crew. Increased 

knowledge about guidelines on infection control could indeed increase the preparedness level. 

Nevertheless, despite low familiarity with the guidelines and regulations on infection control, cabin 

crew seemed to follow the recommendations, expressed in the way they reported practicing their 

skills of infection control.  

The Handbook of the Management of Public Health Events in Air Transport states that regardless if the 

agent, if an illness has the potential to be infectious, some immediate steps must be taken to limit 

transmission (3). Practicing of hand hygiene through hand washing or hand rub is always 
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recommended whenever a potential infectious disease is suspected. The results of this study showed 

that 91% of the respondents often or always practiced hand hygiene after being in contact with 

passengers with suspected infectious disease. Only 1,9% seldom or never practiced hand hygiene, 

while 2,3% sometimes practiced hand hygiene after being in contact with passengers with suspected 

infectious disease. Further, the Handbook of the Management of Public Health Events in Air Transport 

recommends the use of personal protective equipment (PPE) whenever blood, body substances, 

excretions and secretions are handled (3). The results of this study reveal that 88% of the respondents 

often or always used PPE when handling blood, body substances, excretions and secretions. 4,9% 

seldom or never used PPE, while 4,6% sometimes used PPE. According to WHO “Universal precaution 

measures should be implemented by the cabin crew if they could be exposed to body fluids when 

assisting the ill traveller or when cleaning up spilled body fluids” (3) (p. 32). In the event of risk of 

being exposed to body fluids, 71% of the respondents often or always implemented universal 

precaution measures when assisting the ill traveler. 17,1% sometimes, 9,9% seldom or never 

implemented universal precaution measures when assisting the ill traveler while risk of being exposed 

to body fluids was present. WHO recommends that “In the event of a gastrointestinal illness, ill 

travellers should be moved to a seat near a washroom if several empty seats are available so that 

seating arrangement can be made without increasing the risk of contamination” (3) (p.32). This 

measure reduces the risk of transmission, as it both separates the ill passenger from other passengers, 

as well as limits the movement of the ill person inside the cabin (2, 14). 81% of cabin crew in the study 

reported often or always making sure the ill traveler was moved to a seat near a washroom if several 

empty seats were available. 6,2% of the respondents seldom or never made sure the ill traveler was 

moved to a seat near a washroom. Safe and appropriate in-flight infection control ensures not only 

the safety of airline passengers, but also keeps cabin crew safe by reducing the risk of transmission of 

infectious diseases. Although not significantly related to the preparedness level, 41% of cabin crew 

were afraid of getting infected at work. This might explain the high prevalence of skills, as the most 

commonly practiced recommendations involved self-protection. Nevertheless, even though the 

percentages in discrepancy between the recommendations and the following of these recommended 

steps were low (1,9% - 6,2%), the consequences of poor following of the recommended guidelines 

could potentially be fatal.  

Unfortunately, the findings from the study indicated poor practicing of skills in some areas of in-flight 

infection control, which might potentially increase the risk of transmission of infectious disease (3). All 

potential illness should be documented in writing, as this supports the preliminary risk assessment for 

public health authorities to be able to determine which interventions to apply, including contact 

tracing (3). However, one in four respondents seldom or never documented potential illness in 
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writing. This may decrease the opportunity for the public health authorities to implement necessary 

interventions to reduce the risk of spread of the suspected infectious disease on the point of entry (3). 

Further, the Handbook of the Management of Public Health Events in Air Transport recommends 

cabin crew or assisting passengers to wear masks when assisting the ill travelers (3). The findings of 

this study, however, show that 39% of cabin crew seldom or never made sure masks were used when 

assisting ill travelers with suspected cases of illness transmitting through direct contact with body 

fluids. This could increases the risk of transmission of infectious disease to those assisting the ill 

traveler and to other travelers (3). It is recommended that the lavatory should be cleaned following 

use by the ill travelers in situations where restricted use of the lavatory in favor of the ill passenger are 

not possible (3). 23% of the respondents reported never or seldom making sure the toilet was cleaned 

after use of the ill traveler if restriction of lavatory was not possible. The discrepancy between 

recommendations and practice could potentially increase the risk of transmission to other travelers by 

using the lavatory after the ill traveler.  

This study did not address possible explanations for why infection control guidelines were not 

followed by cabin crew onboard aircrafts. Nevertheless, the results of this study indicated that cabin 

crew did find responding to symptoms of infectious disease to be important. However, WHO (3) have 

referred to the limited time available for cabin crew to act upon in-flight emergencies. It is therefore 

reasonable to assume that the issue of time limitations could provide a possible explanation for the 

somewhat poor practicing of safe infection control, despite the agreement of the importance among 

cabin crew. 

Cabin crew who reported having regular training or simulation focusing on handling a situation of 

threat of potential infectious disease among passengers were significantly more prepared to respond 

to situations of potential infectious disease among passengers. This result was in agreement with 

those obtained by Labrague et al., who found that training increased the personal preparedness of the 

respondents in their studies (19). Another significant association was found between the cabin crew 

reporting having regular training and those reporting having enough training, indicating that cabin 

crew felt that they had enough training as long as it happened regularly. Further, associations were 

found between age and number of years working as cabin crew, indicating increase in age for each 

increase in year working as cabin crew. Although age and number of years working as cabin crew was 

insignificant according to the regression model, there was a significant association between years 

working as cabin crew and having regular training (Appendix F). This indicates a decrease in the 

frequency of training by each year of work experience as cabin crew. This means that training focusing 

on handling a situation of threats of potential infectious disease among passengers happened more 

frequently early in the cabin crew members career, and more seldom throughout the years. These 
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findings support the need for regular and continuous training throughout the whole career of cabin 

crew, and not only in the beginning of their career.  

One might argue that the association between having regular training and increased preparedness 

level was expected. However, the reason for the decreased preparedness level among cabin crew who 

had previously been involved in situations of potential infectious disease among passengers was 

somewhat surprising. This finding was also contrary to previous studies which suggested strong 

positive associations between experience and increased preparedness (19). It seems like a paradox 

that training for situations, and actually experience the situations, could have the opposite effect on 

the preparedness level. This rather contradictory result may have several possible explanations, 

although this must be interpreted with caution due to lack of knowledge on the subject. It is important 

to note that cross-sectional studies are not adequate to determine causal paths between exposure 

and outcome variables (46), and thus future studies are recommended to investigate these 

associations further. The findings of this study showed an association between preparedness level and 

having previously been involved in situations of suspected infectious disease among passengers, 

although, the path is not necessarily causal. This means that even though an association was found, 

different factors than whether or not one had been involved in a situation might explain the 

differences in preparedness level. Additional possible explanation may be related to how the 

respondents defined situations of suspected infectious disease among passengers. One can assume 

that some of the cabin crew might have interpreted the question to mean number of times 

passengers have displayed symptoms of infectious disease. Others might have interpreted it to mean 

situations when they actually responded to suspected infectious diseases. One can also assume that 

some of the cabin crew may not have recognized some situation as a threat of possible infectious 

disease among passengers, and therefore reported never having been involved in such events. 

Perhaps are there factors in the personality of the cabin crew that make them able to detect cases and 

thus identify that they have in fact been involved. Again, these results must be interpreted with 

caution. Nevertheless, cabin crew need knowledge regarding infection control and how to suspect and 

detect infectious disease among passengers in order to identify whether or not they have been 

involved, and to be able to respond safely in these situations. 

Another possible explanation for the high preparedness level among those who reported never having 

been involved in an in-flight situation of suspected infectious disease among passengers might be that 

they responded to the questionnaire in a different way than those who reported having been 

involved. One interesting and rather surprising result was that twice as many of those who reported 

not having been involved scored higher on questions related to skills (43,1%), compared to those who 

had been involved (22,9%). These results support the idea that respondents responded differently to 
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the questionnaire depending on whether they had been involved or not. The results of the study also 

showed that those who reported never having been involved in in-flight situations of suspected 

infectious disease, reported often or always documenting potential illness in writing, more than twice 

as often (42,4%) as those who had been involved in in-flight situations of suspected infectious disease 

(18,3%). Cabin crew are used to respond to different kinds of medical emergencies onboard the 

aircraft, both potentially infectious diseases and other disease (14). Hence, even though some of the 

cabin crew reported never having previously been involved in in-flight situations of threat of 

suspected infectious disease, they could have been involved in other medical emergencies among 

passengers, referring to those episodes when answering the question regarding whether or not they 

always document all potential illness in writing. Although it is a possibility that this was the case, it 

seems unlikely that this explains why cabin crew who had not been involved in in-flight situation of 

potential infectious disease, reported documenting all potential illness twice as often as those who 

had been involved in such situations.  

It is possible to assume that debriefing after an in-flight situation of infectious disease among 

passengers could lead to increased preparedness level among cabin crew. However, the study did not 

address the routines of how (and if) cabin crew usually behave after having been involved in an in-

flight situation of suspected infectious disease among passengers. Thus, no information is available on 

how these experiences could be used as learning experience and to increase preparedness. Perhaps 

would cabin crew benefit from re-checking the guidelines of infection control after the situation was 

handled, in order to increase the chances of extracting valuable lessons from the experience.  

Offering opportunities to participate in training and exercises and providing education was 

recommended by several studies (19). The risk of damage to the airline company’s reputation is one 

of the greatest long-term issues for any airline company after an unwanted happening, and the 

importance of aviation to remain a safe and trusted transport mode is therefore crucial (3, 31). This 

strengthens the rationale for making training of cabin crew a priority, as this is the most important 

factor in increasing the preparedness level among cabin crew in responding to in-flight situations of 

potential infectious disease among passengers. The majority of cabin crew are young and tend to stay 

in the job as cabin crew for many years. This provides another reason to investing in the improvement 

of cabin crew´s knowledge in detecting and managing infections onboard the aircraft. Cabin crew have 

a variety of backgrounds within every field and job sectors, and the majority (75%) are far from having 

experience within healthcare, and most likely lack training in infection control. This further support 

the idea of prioritizing training in infection control for cabin crew at the beginning of their career and 

as continuous development training from time to time.   
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5.1 LIMITATIONS 

Although every precaution was taken to avoid biases when designing the study, there were some 

possible biases in the study. There are therefore some limitations to this study, which must be taken 

into account. Although 20% lower response rate compared to the calculated sample size was reached, 

cabin crew work in a type of very special industry in terms of sensitivity and business. Within the time 

frame of a thesis project, this was therefore the utmost response rate that could be reached. The risk 

of not reaching the calculated sample size was known early in the study’s planning process. Therefore, 

efforts were put in place to increase the response rate. Reaching the targeted sample size could have 

increased the generalizability of the results and decreased the risk of bias. Nevertheless, the fact that 

gender distribution in the study was very close to the gender distribution of the normal population of 

Norwegian cabin crew (75% females and 25% males), indicates that the results of the study might be 

generalizable, although the calculated sample size was not reached.  

No pilot study was conducted prior to the recruitment process, which could possibly have led to the 

questions not being considered relevant to the participants. Lack of definitions and explanations in the 

questionnaire might have caused misunderstandings when the respondents filled out the 

questionnaire. The possibility of conducting a pilot study was discussed early in the planning phase. 

Although possible response biases could have been avoided by conducting a pilot study, it was known 

all along that the response rate was expected to be low. If the pilot study had been conducted, the 

respondents to the pilot study could not have participated in the main study. Thus, the project would 

have run the risk of an even smaller response rate.  

The cabin crew received different number of reminders (0-3) depending on the airline company they 

worked for. This is reflected in the response rate of the different airline companies. This would have 

been avoided if the invitations were sent out by one person instead of four different persons from the 

unions and airline companies. However, this was considered in the planning phase of the study, and 

the risk of low response rate was considered to be higher if the invitations did not come directly from 

someone the cabin crew were familiar with, i.e. their own airline company. 

Another limitation might be the information letter, which could possibly have influenced the 

perspectives of the respondents before filling out the questionnaire. The information letter contained 

information about the importance of the study. If the respondents had never previously  reflected 

upon situations of infectious disease among passengers, the information letter could have influenced 

the responses through learning biases (47).  
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The design of this cross-sectional study provides only associations between the variables and 

preparedness level, making it difficult to provide causal explanations for the results. The nature of the 

questionnaire ensured anonymity of the participants. By letting them respond to the questionnaire 

behind a screen online, reporting bias might have been prevented. However, there is a chance that 

the respondents for different reasons might have wanted to appear more competent than they were, 

leading them to respond somewhat different when filling out the questionnaire.  

The high number of respondents with healthcare background might indicate responding bias, through 

attraction to participate in the study, more than for cabin crew with different backgrounds. One 

explanation might be that only cabin crew feeling confident and familiar with infection control 

responded to the survey. However, the results show a wide range of background within every field 

and job sector. 93% of cabin crew agreed that it was important to respond to situations of suspected 

infectious disease among passengers, which could be explained by an overall attitude among cabin 

crew. On the other hand, this could be due to an attraction towards participating in the study for 

those who found it important to respond to symptoms, thus participating in increasing the knowledge 

in this important area of research.  

When asked if having previously been involved in an in-flight situation of threats of potential 

infectious disease among passengers, 27% of the cabin crew agreed, with a mean of 8,53, indicating 

several incidences of potential infectious disease among passengers in Norwegian airlines. The fact 

that 27% of those who reported having previously been involved did not report any specific number of 

times involved, and that those who did report a specific number, mostly reported numbers like, 1, 10, 

50 or 100, could indicate a matter of recall bias. This might further indicate difficulties for cabin crew 

to recall the number of times they have been involved in these situations.  

Due to the knowledge gap on the subject, there were few relevant studies to compare the results 

with. The few studies used to compare the results in the discussion were not directly related to 

aviation or cabin crew, however the lack of information on the subject and the similarities in relation 

to preparedness and public health emergencies, focusing on a specific group of workers, were reasons 

for including them in the discussion.  
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6.0 CONCLUSION 
The aim of this study was to assess the preparedness level among cabin crew members and identify 

factors associated with preparedness level among cabin crew to respond to in-flight situations of 

suspected infectious disease among passengers. 

The results of the study suggested good overall preparedness among Norwegian cabin crew to handle 

in-flight situations of suspected infectious diseases among airline passengers, as 39,8% fell into the 

medium preparedness level, and 37,5% of the respondents fell into the excellent preparedness level. 

However, every fifth Norwegian cabin crew member was not prepared to respond safely to a situation 

of potential infectious disease among airplane passengers. The two factors associated with the 

preparedness level of Norwegian cabin crew members to deal with potentially infectious diseases 

among passengers were having regular training focusing on handling in-flight situations of potential 

infectious disease among passengers and having never previously been involved in in-flight situations 

of infectious disease among passengers. Despite the importance for the preparedness level, 46% of 

cabin crew reported not having regular training. One in four did not have enough knowledge to safely 

respond to in-flight situations of suspected infectious disease among passengers. The respondents in 

this study represents a relatively young, highly educated group of cabin crew with backgrounds from 

every field of academic background and job sectors, appreciating the importance for safely responding 

to in-flight situations of suspected infectious disease among passengers.  

  



 64 

6.1 RECOMMENDATIONS, IMPLICATIONS, AND PERSPECTIVE 

In order to decrease the risk of in-flight transmission of infectious disease, airline companies are 

recommended to provide regular training for cabin crew in handling infectious diseases among 

passengers’ onboard aircrafts. Debriefing following public health incidences might be helpful to 

increase the preparedness and is recommended to be prioritized. Increased focus on knowledge of 

guidelines on infection control in aviation and safe practicing of infection control should also be 

prioritized. Increased attention should be given to the importance of documentation of all suspected 

illness in writing is recommended. In addition, increased focus on making sure masks are used when 

assisting ill travelers is recommended. It is also recommended to focus on make sure cleaning of 

lavatories happens properly and in accordance with the recommended guidelines. 

There is a knowledge gap regarding infection control in aviation. This is an area that should get more 

focus. It is recommended that more research is conducted on this area of infection control. Further 

studies focusing on investigating causal relationships between exposure factors and the outcome 

variable preparedness level are recommended. In addition, further research regarding the habits and 

attitudes among passengers regarding infection control are recommended.  

The findings of this study will be communicated with the stakeholders and relevant policy makers in 

Norway. In addition, a manuscript will be written and published in an international peer-reviewed 

journal to ensure the results being communicated with scientific societies and the public.  

6.1.2 IMPACTS OF COVID-19 

It is important to bear in mind that this study was conducted prior to and in the very beginning of the 

outbreak of COVID-19, and that aviation infection control might never be the same as when the data 

for this study was collected. This study could therefore be seen as a baseline for the preparedness 

among Norwegian cabin crew members in a normal situation, prior to COVID-19. Although the 

recruitment of respondents happened in two rounds, one prior to and one in the very beginning of the 

outbreak of COVID-19, this did not seem to influence the response rate. There was no evidence of 

increased awareness of the importance of infection control in aviation in the second round of 

recruitment, compared to the first round. Nor did there seem to be an increased attitude of 

importance to participate in the study after the outbreak of COVID-19, based on the response rate.  

There is reason to believe that the global focus on infection control and guidelines on such might have 

increased the awareness of cabin crew after this study was conducted. However, the results from this 

study revealed that the attitude among cabin crew on the importance of responding to in-flight 

infections did not necessarily increase the preparedness level. Guidelines regarding infection control 
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in air transport existed prior to COVID-19, but there were still discrepancies in the way the 

recommended guidelines were followed. May 20th 2020 the European Union Aviation Safety Agency 

(EASA) and ECDC provided new guidelines for infection control in aviation in relation to COVID-19 (31). 

The increased focus on hand hygiene, frequent disinfection of all surfaces, and the requirement for all 

air travelers to wear facial masks at all time during travel are examples on how the current status of 

the COVID-19 pandemic has apparently affected the nature of in-flight infection control. It is for 

example unlikely that cabin crew would risk assisting travelers displaying symptoms of infectious 

diseases onboard an aircraft without the use of PPE, facial mask and sufficient hand hygiene after the 

COVID-19 pandemic. However, it might still not be the case that all potential illness will be 

documented in writing. Although the focus on infection control has been tremendously increased 

globally following the pandemic, will the guidelines be followed more appropriately after the 

pandemic? And will the experiences from the COVID-19 pandemic contribute to increased 

preparedness level among cabin crew members?  
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APPENDIX A – INVITATION LETTER 
 

 

 

Are you interested in taking part in the research project 

 “Responding to inflight infections - A cross sectional study on Norwegian cabin 
crew members´ self-perceived preparedness level in responding to infectious 

disease among airline passengers”? 

 

This is an inquiry about participation in a research project where the main purpose is to study the 

preparedness level of Norwegian cabin crew members to respond to inflight threats of potential 

contagious diseases among infectious passengers. In this letter we will give you information about the 

purpose of the project and what your participation will involve. 

Purpose of the project 

The purpose of the project is to assess the preparedness of the Norwegian cabin crew members to 

deal with contagious diseases among infectious airplane passengers. A contagious disease is “a 

disease that transmitted to other persons, either by physical contact with the person suffering the 

disease, or by casual contact with their secretions or objects touched by them or airborne route 

among other routes”. 

This is a research project for a master´s thesis.  

The Specific Objectives are: 

1) To assess the preparedness level (knowledge, attitude and skills) of the Norwegian cabin crew 

members to deal with contagious diseases among infectious airplane passengers.  

2) To identify the factors that are associated with the level of the preparedness of the Norwegian 

cabin crew members to deal with contagious diseases among infectious airplane passengers.  
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3) To determine which factors that have the most influence on the preparedness of the 

Norwegian cabin crew members to deal with contagious diseases among infectious airplane 

passengers. 

The Research question is: 

Are Norwegian cabin crew members prepared to respond to inflight potential contagious diseases 

among infectious passengers? 

Who is responsible for the research project?  

The University of Oslo.  

Expected outcome of the study  

This project will contribute to the preparedness against cross boarder threats of infectious diseases. 

World Health Organization states that inflight transmission of infectious disease is an important global 

health concern. Infection control is important to prevent or reduce the transmission of infectious 

disease. The questions in this study are built on existing guidelines on infection control. Your 

participation in this study is there for beneficial and important for you as a cabin crew member, the 

airline company you work for, and society as well.   

Why are you being asked to participate?  

Approximately a calculated sample size of 1500 Cabin crew members working with the Norwegian 

airlines are asked to participate in this study. There is no age or gender limit.  

This information letter has been sent out by the Norwegian aircrew union you are a member of on 

behalf of Margrethe Bjørnstad. 

What does participation involve for you? 

If you chose to take part in the project, this will involve that you fill in an online survey. It will take 

approximately 15 minutes. The survey includes questions about age, gender, academic background, 

employment status, and knowledge, attitude, and skills regarding suspected potential contagious 

cases of infectious disease among passengers. Your answers will be recorded electronically. 

Participation is voluntary  

Participation in the project is voluntary. All information about you will be made anonymous. There will 

be no negative consequences for you if you chose not to participate. 

Your personal privacy – how we will store and use your data  
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The survey is anonymous, and we will only use your data for the purpose(s) specified in this 

information letter. We will process your data confidentially and in accordance with data protection 

legislation (the General Data Protection Regulation and Personal Data Act).  

• In connection with the University of Oslo, only the student and supervisor of this study will 

have access to the data. 

• To ensure that no unauthorized persons are able to access the data, the data will be stored on 

an encrypted, password protected research server. 

• Nettskjema.no is an online survey provider which will be used to collect the data. The data of 

the study will be stored in a protected platform with password at University of Oslo called TSD 

(Service for Sensitive Data). The software SPSS will be used to process the data.  

As a participant, you will not be recognizable in the publication of the study. The anonymous data that 

will be published are age, gender and occupation of all participants. 

What will happen to your data at the end of the research project?  

The project is scheduled to end in November 2020 and your data will be deleted by the end of the 

time of the project. 

What gives us the right to process your data?  

We will process your data based on your consent, which is given by clicking the link and completing 

the survey.  

Based on an agreement with University of Oslo, NSD – The Norwegian Centre for Research Data AS 

has assessed that the processing of data in this project is in accordance with data protection 

legislation.  

Where can I find out more? 

If you have questions about the project, or want to exercise your rights, contact:  

• University of Oslo: 

Margrethe Bjørnstad (master’s student) by e-mail (margrethe.bjornstad@studmed.uio.no) or 

telephone +47 48 19 85 95 

Osama Ahmed (PhD) (Supervisor) by e-mail (o.a.h.ahmed@medisin.uio.no) 

• NSD – The Norwegian Centre for Research Data AS, by email: (personverntjenester@nsd.no) 

or by telephone: +47 55 58 21 17. 
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Yours sincerely, 

 

                   
Project Leader    Student  

(Researcher/supervisor)  
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APPENDIX B – INFORMATION AND INVITATION LETTER IN SAS NEWSLETTER 
 

Mitt navn er Margrethe Bjørnstad. Jeg studerer International Community Health ved Universitetet i 

Oslo. I forbindelse med min masteroppgave holder jeg på med forskningsprosjektet “Responding to 

inflight infections - A cross sectional study on Norwegian cabin crew members´ self-perceived 

preparedness level in responding to infectious disease among airline passengers”. Hensikten med 

prosjektet er å vurdere norske kabinansattes opplevelse av egen evne til å håndtere potensielt 

smittsomme sykdommer blant flypassasjerer. Det er ikke tidligere utført lignende prosjekt i Norden og 

resultatet av prosjektet forventes å kunne bistå i det nasjonale arbeidet med infeksjonskontroll av 

smittsomme sykdommer over landegrensene.  

 

Som kabinansatt er du valgt ut og bes vennligst om å fylle ut et online spørreskjema som tar omtrent 

10 minutter å fullføre. Spørreundersøkelsen inneholder spørsmål om alder, kjønn, akademisk 

bakgrunn, ansettelsesstatus, samt kunnskap, holdninger og ferdigheter knyttet til håndtering av 

potensielt smittsomme sykdommer blant flypassasjerer. Spørreundersøkelsen er anonym og ditt svar 

vil lagres elektronisk. Vennligst følg denne linken https://nettskjema.no/a/121635 for å svare på 

undersøkelsen som kan fylles ut ved hjelp av smarttelefon, PC, eller andre enheter tilknyttet 

internett. Samtykke til å delta i undersøkelsen gis ved å trykke på linken. 

 

Vi setter stor pris på din deltakelse, på forhånd takk! 
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APPENDIX C - QUESTIONNAIRE 
 

Responding to in-flight infections 

 

1. What is your gender? 

O Female 

O  Male 

O Other 

 

2. How old are you? 

Please write your age in numbers. 

 

3. Do you have children? 

O Yes 

O No 

 

4. What is the highest degree or level of school you have completed? 

If you are currently enrolled in school, please indicate the highest degree you have received. 

O  No formal education 

O  High school diploma 

O  College degree 

O  Associate degree 

O  Bachelor’s degree 

O  Master’s degree 

O  Professional degree 

O  Doctorate degree 
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5. From which sectors do you have academic background? 

     Accountancy, banking and finance 

     Business, consulting and management 

     Charity and voluntary work 

     Creative arts and design 

     Energy and utilities 

     Engineering and manufacturing 

     Environment and agriculture 

     Healthcare 

     Hospitality and events management 

     Information technology 

     Law 

     Law enforcement and security 

     Leisure, sport and tourism 

     Marketing, advertising and PR 

     Media and internet 

     Property and construction 

     Public services and administration 

     Recruitment and HR 

     Retail 

     Sales 

     Science and pharmaceuticals 

     Social care 

     Teacher training and education 

     Transport and logistics 

     Other 

     None of the above 
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5.1 If other, please specify. 

 

6. From which job sectors do you have work experience? 

     Accountancy, banking and finance 

     Business, consulting and management 

     Charity and voluntary work 

     Creative arts and design 

     Energy and utilities 

     Engineering and manufacturing 

     Environment and agriculture 

     Healthcare 

     Hospitality and events management 

     Information technology 

     Law 

     Law enforcement and security 

     Leisure, sport and tourism 

     Marketing, advertising and PR 

     Media and internet 

     Property and construction 

     Public services and administration 

     Recruitment and HR 

     Retail 

     Sales 

     Science and pharmaceuticals 

     Social care 

     Teacher training and education 
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     Transport and logistics 

     Other 

     None of the above 

 

6.1 If healthcare, for how many years? 

 

6.2 If other, please specify 

 

7. Which airline company do you currently work for? 

     SAS 

     Norwegian 

     Widerøe 

     Ryanair 

 

8. What is your employment status? 

O  Full-time employee 

O  Part-time employee 

O  Employee on casual basis 

O  Student 

O  Unemployed 

 

9. For how many years have you been working as a cabin crew member? 

Please write your answer in numbers. 

 

Please answer the following statements. 

 

10. I am familiar with the International Health Regulation guidelines (IHR). 
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O  Strongly disagree 

O  Disagree 

O  Undecided/Neutral 

O  Agree 

O  Strongly agree 

 

11. I am familiar with the Handbook for the Management of Public Health Events in Air Transport 
developed by World Health Organization in 2015. 

O  Strongly disagree 

O  Disagree 

O  Undecided/Neutral 

O  Agree 

O  Strongly agree 

 

12. I am familiar with the Risk Assessment Guidance for Infectious Diseases transmitted on Aircraft 
(RAGIDA). 

O  Strongly disagree 

O  Disagree 

O  Undecided/Neutral 

O  Agree 

O  Strongly agree 

 

13. I am familiar with the International Air Transport Association (IATA) guidelines for infection 
control. 

O  Strongly disagree 

O  Disagree 

O  Undecided/Neutral 

O  Agree 
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O  Strongly agree 

 

14. I am confident that I have enough knowledge to safely respond to a situation of threats of 
potential infectious disease among passengers. 

O  Strongly disagree 

O  Disagree 

O  Undecided/Neutral 

O  Agree 

O  Strongly agree 

 

15. I know when to report a situation of threats of potential infectious disease among passengers. 

O  Strongly disagree 

O  Disagree 

O  Undecided/Neutral 

O  Agree 

O  Strongly agree 

 

16. I know to whom I should report in a situation of threats of potential infectious disease among 
passengers. 

O  Strongly disagree 

O  Disagree 

O  Undecided/Neutral 

O  Agree 

O  Strongly agree 

 

17. It is important to respond to symptoms of infectious disease among passengers. 

O  Strongly disagree 

O  Disagree 
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O  Undecided/Neutral 

O  Agree 

O  Strongly agree 

 

18. I am afraid of being infected by an infectious disease at work. 

O  Strongly disagree 

O  Disagree 

O  Undecided/Neutral 

O  Agree 

O  Strongly agree 

 

19. I have previously been involved in an in-flight situation of threat of potential infectious disease 
among passengers. 

O  No 

O  Yes 

 

19.1 If yes, how many times? 

 

19.2 If yes, which type of infectious diseases? 

     Respiratory illness 

     Gastrointestinal illness 

     Illness transmitted by direct contact with body fluids (blood, vomit, diarrhea) 

     Other 

 

19.3 If other, please specify 

 

20. I have regular training/simulation focusing on handling a situation of threats of potential infectious 
disease among passengers. 
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O  Strongly disagree 

O  Disagree 

O  Undecided/Neutral 

O  Agree 

O  Strongly agree 

 

21. I have had enough training to safely respond to a situation of threats of potential infectious 
disease among passengers. 

O  Strongly disagree 

O  Disagree 

O  Undecided/Neutral 

O  Agree 

O  Strongly agree 

 

22. Passengers report to me in case of symptoms of infectious disease. 

O  Never 

O  Seldom 

O  Sometimes 

O  Often 

O  Always 

 

23. I respond to reports of symptoms from passengers. 

O  Never 

O  Seldom 

O  Sometimes 

O  Often 

O  Always 
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24. I observe symptoms of infectious disease in passengers. 

O  Yes 

O  No 

 

24.1 If yes, which ones? 

     Appearing obviously unwell 

     Persistent coughing 

     Impaired breathing 

     Persistent diarrhea 

     Persistent vomiting 

     Skin rash bruising 

     Bleeding without previous injury 

     Confusion of recent onset 

     None of the above 

     Other 

 

24.2 If other, please specify. 

 

25. I practice hand hygiene (hand wash or hand rub) after contact with passengers with suspected 
infectious disease. 

O  Never 

O  Seldom 

O  Sometimes 

O  Often 

O  Always 
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26. I use appropriate personal protective equipment (PPE) when handling blood, body substances, 
excretions and secretions. 

O  Never 

O  Seldom 

O  Sometimes 

O  Often 

O  Always 

 

27. I document all potential illness in writing. 

O  Never 

O  Seldom 

O  Sometimes 

O  Often 

O  Always 

 

28. I ensure to maintain the continuous operation of the aircraft´s air circulation system. 

O  Never 

O  Seldom 

O  Sometimes 

O  Often 

O  Always 

 

29. In case of gastrointestinal illness, I make sure the ill traveler is moved to a seat near a washroom if 
several empty seats are available. 

O  Never 

O  Seldom 

O  Sometimes 

O  Often 
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O  Always 

 

30. The use of a designated lavatory should be restricted to the ill traveler. 

O  Never 

O  Seldom 

O  Sometimes 

O  Often 

O  Always 

 

31. If not possible, the lavatory should be cleaned after use by the ill traveler. 

O  Never 

O  Seldom 

O  Sometimes 

O  Often 

O  Always 

 

32. In the event of illness transmitted by direct contact with body fluids, I make sure cabin crew or 
assisting passengers wear masks when assisting the ill traveler. 

O  Never 

O  Seldom 

O  Sometimes 

O  Often 

O  Always 

 

33. In the event of risk of being exposed to body fluids, I implement universal precaution measures 
when assisting the ill traveler. 

O  Never 

O  Seldom 
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O  Sometimes 

O  Often 

O  Always 
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APPENDIX D – CODEBOOK FOR QUESTIONNAIRE 
 
* Responding to inflight infections (id 121635) - 15.11.2019 12:26 
 
* Variable Label 
 
 
gender  1. What is your gender? 
 
1 Female 
2 Male 
3 Other 
 
 
age 2. How old are you? 
 
 
children 3. Do you have children? 
 
0 Yes 
1 No 
 
 
highest_degree 4. What is the highest degree or level of school you have completed? 
 
1 No formal education 
2 High school diploma 
3 College degree 
4 Associate degree 
5 Bachelor´s degree 
6 Master´s degree 
7 Professional degree 
8 Doctorate degree 
 
 
academic_background 5. From which sectors do you have academic background? 
 
1 Accountancy, banking and finance 
2 Business, consulting and management 
3 Charity and voluntary work 
4 Creative arts and design 
5 Energy and utilities 
6 Engineering and manufacturing 
7 Environment and agriculture 
8 Healthcare 
9 Hospitality and events management 
10 Information technology 
11 Law 
12 Law enforcement and security 
13 Leisure, sport and tourism 
14 Marketing, advertising and PR 
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15 Media and internet 
16 Property and construction 
17 Public services and administration 
18 Recruitment and HR 
19 Retail 
20 Sales 
21 Science and pharmaceuticals 
22 Social care 
23 Teacher training and education 
24 Transport and logistics 
25 Other 
26 None of the above 
 
 
acad_back_other 5.1 If other, please specify. 
 
 
work_exp 6. From which job sectors do you have work experience? 
 
1 Accountancy, banking and finance 
2 Business, consulting and management 
3 Charity and voluntary work 
4 Creative arts and design 
5 Energy and utilities 
6 Engineering and manufacturing 
7 Environment and agriculture 
8 Healthcare 
9 Hospitality and events management 
10 Information technology 
11 Law 
12 Law enforcement and security 
13 Leisure, sport and tourism 
14 Marketing, advertising and PR 
15 Media and internet 
16 Property and construction 
17 Public services and administration 
18 Recruitment and HR 
19 Retail 
20 Sales 
21 Science and pharmaceuticals 
22 Social care 
23 Teacher training and education 
24 Transport and logistics 
25 Other 
26 None of the above 
 
 
work_exp_health 6.1 If healthcare, for how many years? 
 
 
work_exp_other 6.2 If other, please specify. 
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airline_company 7. Which airline company do you currently work for? 
 
1 SAS 
2 Norwegian 
3 Wider√∏e 
4 Ryanair 
 
 
employment_status 8. What is your employment status? 
 
1 Full-time employee 
2 Part-time employee 
3 Employee on casual basis 
4 Student 
5 Unemployed 
 
 
work_exp_crew_yrs 9. For how many years have you been working as a cabin crew member? 
 
 
IHR 10. I am familiar with the International Health Regulation guidelines (IHR). 
 
1 Strongly disagree 
2 Disagree 
3 Undecided/Neutral 
4 Agree 
5 Strongly agree 
 
 
handbook_who 11. I am familiar with the Handbook for the Management of Public Health Events in Air 
Transport developed by World Health Organization in 2015. 
 
1 Strongly disagree 
2 Disagree 
3 Undecided/Neutral 
4 Agree 
5 Strongly agree 
 
 
ragida 12. I am familiar with the Risk Assessment Guidance for Infectious Diseases transmitted on 
Aircraft (RAGIDA). 
 
1 Strongly disagree 
2 Disagree 
3 Undecided/Neutral 
4 Agree 
5 Strongly agree 
 
 
iata 13. I am familiar with the International Air Transport Association (IATA) guidelines for infection 
control. 
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1 Strongly disagree 
2 Disagree 
3 Undecided/Neutral 
4 Agree 
5 Strongly agree 
 
 
knowledge 14. I am confident that I have enough knowledge to safely respond to a situation of 
threats of potential infectious disease among passengers. 
 
1 Strongly disagree 
2 Disagree 
3 Undecided/Neutral 
4 Agree 
5 Strongly agree 
 
 
know_when_report 15. I know when to report a situation of threats of potential infectious disease 
among passengers. 
 
1 Strongly disagree 
2 Disagree 
3 Undecided/Neutral 
4 Agree 
5 Strongly agree 
 
 
know_whom_report 16. I know to whom I should report in a situation of threats of potential 
infectious disease among passengers. 
 
1 Strongly disagree 
2 Disagree 
3 Undecided/Neutral 
4 Agree 
5 Strongly agree 
 
 
importance_response 17. It is important to respond to symptoms of infectious disease among 
passengers. 
 
1 Strongly disagree 
2 Disagree 
3 Undecided/Neutral 
4 Agree 
5 Strongly agree 
 
 
afraid_infections 18. I am afraid of being infected by an infectious disease at work. 
 
1 Strongly disagree 
2 Disagree 
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3 Undecided/Neutral 
4 Agree 
5 Strongly agree 
 
 
previously_involved 19. I have previously been involved in an in-flight situation of threat of 
potential infectious disease among passengers. 
 
0 No 
1 Yes 
 
 
previously_involved_no 19.1 If yes, how many times? 
 
 
previously_involved_types 19.2 If yes, which type of infectious diseases? 
 
1 Respiratory illness 
2 Gastrointestinal illness 
3 Illness transmitted by direct contact with body fluids (blood, vomit, diarrhoea) 
4 Other 
 
 
previously_involved_types_other 19.3 If other, please specify 
 
 
regular_training 20. I have regular training/simulation focusing on handling a situation of 
threats of potential infectious disease among passengers. 
 
1 Strongly disagree 
2 Disagree 
3 Undecided/Neutral 
4 Agree 
5 Strongly agree 
 
 
enough_training 21. I have had enough training to safely respond to a situation of threats of 
potential infectious disease among passengers. 
 
1 Strongly disagree 
2 Disagree 
3 Undecided/Neutral 
4 Agree 
5 Strongly agree 
 
 
passengers_report 22. Passengers report to me in case of symptoms of infectious disease. 
 
1 Never 
2 Seldom 
3 Sometimes 
4 Often 
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5 Always 
 
 
reponse_passengers_report 23. I respond to reports of symptoms from passengers. 
 
1 Never 
2 Seldom 
3 Sometimes 
4 Often 
5 Always 
 
 
observe_symptoms 24. I observe symptoms of infectious disease in passengers. 
 
1 Yes 
0 No 
 
 
observe_sympt_types 24.1 If yes, which ones? 
 
1 Appearing obviously unwell 
2 Persistent coughing 
3 Impaired breathing 
4 Persistent diarrhea 
5 Persistent vomiting 
6 Skin rash bruising 
7 Bleeding without previous injury 
8 Confusion of recent onset 
9 None of the above 
0 Other 
 
 
observe_sympt_types_other 24.2 If other, please specify. 
 
 
hand_hygiene 25. I practice hand hygiene (hand wash or hand rub) after contact with passengers 
with suspected infectious disease. 
 
1 Never 
2 Seldom 
3 Sometimes 
4 Often 
5 Always 
 
 
use_ppe 26. I use appropriate personal protective equipment (PPE) when handling blood, body 
substances, excretions and secretions. 
 
1 Never 
2 Seldom 
3 Sometimes 
4 Often 
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5 Always 
 
 
document_illness 27. I document all potential illness in writing. 
 
1 Never 
2 Seldom 
3 Sometimes 
4 Often 
5 Always 
 
 
air_circ_syst 28. I ensure to maintain the continuous operation of the aircraft¬¥s air circulation 
system. 
 
1 Never 
2 Seldom 
3 Sometimes 
4 Often 
5 Always 
 
 
move_seat_near_washroom 29. In case of gastrointestinal illness, I make sure the ill traveler is 
moved to a seat near a washroom if several empty seats are available. 
 
1 Never 
2 Seldom 
3 Sometimes 
4 Often 
5 Always 
 
 
lavatory_restricted_ill 30. The use of a designated lavatory should be restricted to the ill traveler. 
 
1 Never 
2 Seldom 
3 Sometimes 
4 Often 
5 Always 
 
 
lavatory_cleaned_after_use 31. If not possible, the lavatory should be cleaned after use by the ill 
traveler. 
 
1 Never 
2 Seldom 
3 Sometimes 
4 Often 
5 Always 
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wear_masks 32. In the event of illness transmitted by direct contact with body fluids, I make sure 
cabin crew or assisting passengers wear masks when assisting the ill traveler. 
 
1 Never 
2 Seldom 
3 Sometimes 
4 Often 
5 Always 
 
 
univ_precaution_measures 33. In the event of risk of being exposed to body fluids, I implement 
universal precaution measures when assisting the ill traveler. 
 
1 Never 
2 Seldom 
3 Sometimes 
4 Often 
5 Always 
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APPENDIX E – ORDINAL REGRESSION MODEL 
 

Model fitness tests for the results of the ordinal regression analysis. 
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Parameter estimates for the results of the ordinal regression analysis.  
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APPENDIX F – INTERACTION ANALYSIS  
 

Mean plots of the variable regular training and the mean score of preparedness. P-value = 0.000, One-

way ANOVA). The red lines in the model marks the low, medium and excellent levels of preparedness. 

 

Mean plots of mean years working as cabin crew and having regular training. P-value = 0.045 (One-

way ANOVA).  
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Crosstabs between the variables previously involved and document illness (p-value = 0.004). 
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Crosstabs between the variables previously involved and skills (p-value = 0.005). 

 


