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Introduction 

This report is the final product of a graduation internship research performed by Kirsten Raaphorst, 

Aviation Management student at the University of Applied Sciences Amsterdam (2011/2012) on be-

half of NanoServices BV Nunspeet.  

 

The report consists out of two parts; Part 1 elaborates on the background and set up of the research 

and Part 2 describes the research results. 

 

Part 1: 

NanoServices provides non-biocide, anti-bacterial and self-cleaning coatings to different industries 

and businesses. As the aviation industry connects people worldwide it could potentially do the same 

with pathogens. To assess the opportunities for Nano-coatings in the aviation industry the current 

hygienic state of aircraft is to be assessed. (1.) 

This research is set up, based on four consecutive steps. First a desk research to determine current 

legislation in the field of aircraft hygiene. The second and third step are interviewing different hy-

giene and aviation related organizations. The final step is doing a field research, to determine what 

the current hygienic state of commercial aircraft today is. (2.) 

 

Part 2: 

The desk research focuses on national and international aviation legislators as well as on health or-

ganizations, to see in what way both branches cover hygiene in aviation. Additionally, previous stud-

ies on aircraft hygiene and the way the aircraft climate affects the number of pathogenic particles 

detected, helps steer the field research into the most effective direction. (1.) 

Complementing the information found on aircraft hygiene regulations and legislators, the Dutch avia-

tion inspection body and the National public health monitoring agency are approached for additional 

information.  

Prior to the field research, to determine the need for clearness and to find out how topical hygiene is 

amongst aircraft employees, cabin attendants and the Dutch union for cabin attendants are inter-

viewed. (2.) 

From the information available and the attitude of the Dutch Airline industry it can be concluded that 

much is still unknown and that in order to learn more, a larger group of stakeholders with different 

perspectives may be required. (3.) 

Through a Workshop themed ‘How to make Hygiene in Aviation Discussable’ the final recommenda-

tions are put to discussion to obtain a new vision, different ways to approach the subject and more 

details on what steps to take in the future. (4.) 

 

The primary sources used for this research are WHO (2009)3, IATA (2008)4 and California Institute of 

Technology16. For a full overview of all sources used for this report, a bibliography is enclosed on 

page 46. The main appendices of this report are the Brainstorm (II), IATA SGHA (III) and the Cabin 

Crew Questionnaire (VI). 
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Executive Summary 
This study is performed on behalf of NanoServices BV and The University of Applied Sciences, Am-

sterdam. NanoServices provides non-biocide self-cleaning and anti-bacterial coatings to different 

types of industries. The aviation industry has been at the base of the global spreading of several dis-

eases, among which Swine flu. In order to find out what the options are for Nano-coatings on board 

aircraft, the hygienic situation of today’s commercial airline industry is assessed.  

Three hypothesis are researched to eventually answer the question: “What are the standards for 

aircraft hygiene stated by the regulatory bodies, and is it feasible for an airline to comply with these 

regulations?”. 

The research is performed following three methods. The first method is a desk research to look into 

the applicable laws and regulations concerning aircraft hygiene. The second method is to perform 

interviews with both parties from the aviation industry as well as governmental bodies. The final 

method is to have the current hygienic state of aircraft cabins measured by a specialized bureau. 
 

The desk research focused on both aviation related regulatory bodies as well as on public health in-

stitutes. From the available information, it became apparent that no specific thresholds or regula-

tions on hygiene are in use. From previously done researches on this topic, it could be concluded that 

the air quality in aircraft is high; however, there was not much information on the surface hygiene in 

aircraft cabins.  

In order to obtain more detailed information on existing legislation on aircraft cabin hygiene and 

which governmental bodies are responsible for the airlines complying with these regulations, the 

Dutch ILT and RIVM were interviewed. Through these interviews it became apparent that the avia-

tion industry is not regulated nor monitored in the field of hygiene, and the airlines themselves are 

responsible for setting up cleaning standards. 

In an interview with cabin attendants on their perception of hygiene, they generally answered that 

there was work to be done in this field. Cleaners only have little time to clean the cabin in between 

flights and some airlines have the aircraft cleaned only once a day. Several instances were recalled 

that could potentially endanger public health. 

Attempts to get permission from airlines to muster the hygienic state of general commercial aircraft 

in use, were rejected. Sources within the airlines tell that airlines are unwilling to disclose infor-

mation on this topic because they do not want to be associated with a possible outcome that could 

harm the airline’s image.  

When trying to answer the research question whether aircraft are able to comply with the regula-

tions set for aircraft hygiene, the answer is negative, as there are no standards or regulations from 

the government for the airlines to comply with. The airlines are in control of the manner in which 

and to what extend the aircraft is hygienically maintained. 

Based on statements made by the cabin crew during the interviews, aircraft cleaning as it is done 

today is insufficient. There is not enough time to properly perform the activities and the methods 

and equipment used are unhygienic. However, there is no data obtained to underpin that aircraft are 

breeding grounds for pathogens and forms a risk to public health.  

The main element answering the workshop theme is: In order to open a discussion with (commercial) 

parties the matter could best be approached in a positive way; focusing on advantages and possibili-

ties, rather than pointing out consequences. Avoid potentially uncomfortable and revealing tests by 

using successes from other industries with Nano-coatings as comparison.  

Key business words: Consciously controlling health matters and Corporate Social Responsibility (CSR).   
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CO2 Carbon dioxide 

Clb Centrum Infectieziektebestrijding; Infectious Disease Control 

CSR Corporate Social Responsibility, Maatschappelijk Verantwoord Ondernemen 

(MVO) 
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FAR Federal Aviation Regulations 

H1N1 Swine Flu, subtype of the Influenza A flu virus 

H2O Water 

HEPA High Efficiency Particulate Air filter 

HMD Hygiene monitor Deutschland 

IATA International Air Transport Association  

ICAO International Civil Aviation Organization 

IGOM IATA Ground Operating Manual 

IHR International Health Regulations 

ILT Inspectie Leefbaarheid en Transport; Inspection for Habitat and Transport  

ISO International Organization for Standardization  

IVW Inspectie Verkeer en Waterstaat; Inspection of Transport and Watermanagement 
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MRSA Meticilline-Resistant Staphylococcus Aureus 

NOx mono-Nitrogen Oxides 

RIVM Rijksinstituut voor Volksgezondheid en Milieu; National Institute for Public Health 

and Environment 

SANA Safety Assessment of National Aircraft  

SARS Severe Respiratory Syndrome 
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TB/ TBC Tuberculoses 

TiO2 Titanium dioxide 

VLR Visible Light Response  

VNC Vakbond voor Nederlands Cabinepersoneel, Union for Dutch Cabin Attendants 

VpS Veiligheidsplatform Schiphol; Safety Platform Schiphol 
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Part 1: Background and Set up 

1. Research Design 
NanoServices provides non-biocide, anti-bacterial and self-cleaning coatings, called Environ-X, to 

many different industries and businesses (1.1). The aviation industry appears to be an interesting 

market, since it connects people and possibly also pathogens, worldwide (1.2). Exploring the oppor-

tunities and possibilities for Nano-coatings in aircraft, the current state of aircraft hygiene is assessed 

(1.3). 

1.1 About NanoServices 

NanoServices currently serves five industries and is constantly working to expand its scope, which 

also means operating abroad (1.1.1). NanoServices introduced Nano-technology in the form of self-

cleaning and antibacterial coatings under the name Environ-X (1.1.2). 

1.1.1 Company Description 

Dimmen Breen, Theo Sijs and Daniel Bock founded NanoServices in 2006. Dimmen Breen and Theo 

Sijs both owned 40% of the company’s shares and Daniel Bock the remaining 20%. In January 2011, 

Dimmen and Theo both sold 2.4% of their shares to Forensic doctor and Physician Frank Dekker. 

NanoServices owns 50% of HMD Hygiene Monitor Deutschland in Tonisvorst near Krefeld. In Germa-

ny the activities will be similar to those in The Netherlands. 

 

The initial focus of the company was on the automotive industry. However, in 2007 NanoServices 

started to concentrate more on the anti-bacterial and self-cleaning coating Environ-X. NanoServices 

is currently active in five industries and branches (Table 1). 

 

Industry  Specific areas 

Healthcare Hospitals, Dental practices, Daycare centers 

Wellness Spas 

Food sector Food production and packaging facilities 

Building industry Construction fittings and the self-cleaning properties of the coating on glass, con-

crete, steal and carbon 

Office buildings Applying coatings on keyboards, computer mice and landline phones at inter alia 

Banks, Municipalities, Ministries and the University of Applied Sciences, Utrecht. 

Table 1 Five industries and branches NanoServices is serving 

 

In order to guarantee and demonstrate the effectiveness of the coatings, NanoServices set up the 

European registered BacterieMonitor, which is offered to customers in the form of a three-year plan.  

 

NanoServices actively participates in conducting research on the safety of the Nano-particles and 

techniques it uses. In addition, many tests have been performed on the effectiveness of the coating 

under various conditions and on different organic and chemical substances. 
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1.1.2 Product Description  

Environ-X is a multipurpose, water based, photo-catalyst coating. The main component is Titanium 

dioxide (TiO2) and needs UV light to operate. Environ-X is produced with the VLR (Visible Light Re-

sponse) technology; a formula that enables the coating to work for a longer time in the dark. Envi-

ron-X mineralizes Bacteria, Fungi, Algae and Virus particles. In addition, the coating is able to convert 

chemicals and harmful particles in the air, such as mono-Nitrogen Oxides (NOx), into Carbon dioxide 

(CO2), Water (H2O) and various other harmless inorganic anions.  

In this process of mineralization the TiO2 functions as a catalyst and is not consumed in the process. 

Therefore, Environ-X is according to the European Commission (98/8 EC MoD 2.3.12. Titanium diox-

ide) not considered a Biocide.1,2  

1.2 Research Objectives 

NanoServices is interested in the new possibilities the aviation industry has to offer, and vice versa 

(1.2.1). Before approaching airlines, airports and aviation associated governmental agencies, having a 

clear view on the issues and areas where progress can be made is a sensible first step (1.2.2). 

The main objective is to create a report that gives a clear and objective view on the current state of 

aircraft hygiene and the regulations behind it (1.2.3). 

1.2.1 Company Goal 

The goal of NanoServices regarding Aviation is to enter the aviation industry by demonstrating the 

need for their coatings. There are two main elements that are taken into consideration, namely: ap-

plying the coatings post fabrication and implementation of the coatings into the manufacturing or 

installation process of the aircraft components.  

 

The Dutch Aviation Industry can be divided into three sectors: Airlines, Airports and the Regulatory/ 

Governmental bodies. To demonstrate the potential of antibacterial and self-cleaning coatings for 

aircraft and airports, perhaps eventually leading to governmental awareness and support, data on 

the current situation of hygiene in aviation is needed. Therefore the process of introducing Nano-

technology can be divided into five different phases (Table 2). 

 

Phase Sector  Description 

Phase 1 General  Regulations in Aviation, concerning hygiene. 

 Gather data on the hygienic state of nonspecific commercial aircraft. 

 Consequences current CFU state compared to set standards/ limitations. 

Phase 2 Airline  Formulate risks for airlines: Financial, Reputation, Absenteeism 

 Perform tests on aircraft by coating one and comparing to non-coated one. 

 Determine strategic and financial advantages of Nano-coatings 

Phase 3 Airport  Determine need for coatings in airports (example Shanghai airport, com-

pletely coated) 

 Strategic advantages: Popularity airport, Cleaning costs and environmental 

aspects 

Phase 4 Government  Interest for Dutch economy: Aviation sector, reputation country, potential 

expenses saved by averting health crisis 

 Public safety 
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Phase 5 Manufacturers  Approach aircraft and component manufacturers: Airbus, Boeing etc. 

Table 2 General five-phased model of implementation Nano-technology in Aviation 

 

The fifth phase is not necessarily dependent on the other phases and can therefore be executed sim-

ultaneously. The first phase has priority, since it provides data that can be used to substantiate anal-

ysis made in the following phases (Appendix I). 

1.2.2 Problem Definition  

The past years the world has encountered many cases of contamination and global spreading of con-

tagious pathogens. The Aviation sector, more than any other sector, is at the basis of the rapid 

spreading of these communicable diseases. Before aviation existed, diseases were transported over-

seas by boats and ships, which could take weeks and sometimes months. Through air travel, a con-

taminated person can arrive at any destination within hours. In addition, the person may not only 

contaminate people at his destination, he is also able to infect his fellow passengers; possibly leaving 

traces, in the form of viral and bacterial units, behind in the aircraft. The entire aircraft could become 

a reproduction ground for bacteria and other colony forming units. What is the scale on which the 

aircraft are already acting in this manner today?  

This led to the following Problem definition and research questions (Table 3): 

 

Problem definition 

  

Increasing number of new communicable diseases (H1N1, TBC) 

Number of immune bacteria growing and spreading (MRSA, C-MRSA) 

Biochemical terrorism (SARS, ANTRAX) 

+ Easy and fast global spreading opportunities for communicable diseases by 

aircraft 

+ Aircraft themselves could be breeding grounds for CFUs 

Research question What are the standards for aircraft hygiene stated by the regulatory bodies, 

and is it feasible for an airline to comply with these regulations? 

Table 3 Problem definition and research question 

1.2.3 Objectives 

The objective of phase 1 is to determine whether there will be a market for NanoServices in Aviation, 

based on the regulations concerning aircraft hygiene and the awareness and interest for this subject 

by the airline industry.  

The document can be used as a tool to approach airlines, airports and the Dutch governmental agen-

cies in the future.  
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1.3 Hypotheses  

When determining the need for Nano-coatings in the Aviation industry, the starting point in phase 1 

is from a disease controlling and heath security perspective. Two additional categories that are taken 

into consideration when introducing the product to the aviation sector are: Regulations and Cash 

savings. 

 

Hypothesis 1 (H1): 

There are regulations concerning aircraft cabin hygiene. 

 

Hypothesis 2 (H2): 

Passengers can get infected during flight because of the hygienic conditions. 

 

Hypothesis 3 (H3): 

Airlines are able to comply with hygiene regulations. 

 

In order to test whether these Hypotheses are true or false multiple relating research questions are 

researched, including: 

 

- Are there any measures to prevent passengers from infecting each other during their 

stay in an aircraft cabin (by the Government, Airline or Aircraft manufacturer)? 

- What are the regulations concerning aircraft Hygiene and cleaning procedures? 

- Have there been any researches conducted on this subject? 

- What agencies are responsible for creating rules and monitoring compliance with regula-

tions concerning hygiene? 

 

- Are airlines aware of any risks of communicable diseases spreading amongst passengers? 

- Are there any signs of increasing illnesses amongst air travelers known to the authori-

ties? 

- Has there been an increase in absenteeism amongst airline (cabin) personnel? 

- Has there been an epidemic threat since the Swine Flu outbreak in 2009? 

- Is it common for multiple passengers to become sick after traveling in the same aircraft 

with a sick passenger? 

- Have there been any researches conducted on this subject? 

- What is the scale at which aircraft are serving as a breeding ground for bacteria and oth-

er CFUs today?  

- Are there consequences for the aircraft being in the state that they are in? 

 

- How does the cabin crew feel about hygiene on board commercial aircraft? 

- What is the hygienic state of commercial aircraft? 

- What are the standards for aircraft hygiene stated by the regulatory bodies, and is it fea-

sible for airlines to comply with these regulations? 

 

  

H1 

H2 

H3 
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2. Research Methodology 
Prior to the research a brainstorm session was held at the office of NanoServices in Nunspeet, to 

determine whether the research questions and Hypotheses were representative for the current situ-

ation in Aviation hygiene. Present at this brainstorm meeting were the three members from the 

board of NanoServices, a pilot a flight attendant and a physician. The likelihood of contaminations 

with pathogens through air travel (airborne particle contaminations and surface contact contamina-

tions) were discussed as well as the perception of the airline crew regarding the cleanliness of the 

aircraft pre and post flight. The results of this brainstorm session (Appendix II) indicated that the avi-

ation industry could very well be a market with great potential for improvements on Hygiene. 

 

To inquire the previously stated research questions and associated Hypotheses, the following meth-

ods are used: 

1. Desk Research 

2. Interviews Aviation Industry 

3. Interview Regulatory and Monitoring Agencies 

4. Measurements 

 

ad 1. Desk research 

This method is used for gathering information from regulatory bodies as well as media and university 

publications. Here, aircraft hygiene, air quality and cleaning methods are all taken into consideration. 

 

ad 2. Interviews Aviation Industry 

To find out how topical hygiene and health related issues are in aviation, Interviews are requested 

among cabin attendants, the Vakbond Nederlands Cabinepersoneel (VNC) and several commercial 

airlines and maintenance companies. 

 

ad 3. Interviews Regulatory and Monitoring Agencies 

Supplementing the information found during the desk research, the RIVM and ILT are contacted to 

see if there are new laws and regulations in the making and to find out how topical this subject is. 

 

ad 4. Measurements  

Complimenting the gathered data a company visit will be requested to take (swab) samples from the 

cabin interior from several randomly selected commercial aircraft. In order to do so several Commer-

cial Airlines and maintenance companies are approached. 
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Part 2: Research 

1. Hygiene Standards and Requirements 
The aviation industry is a closely monitored industry, built up out of rules and regulations. These 

regulatory bodies and their documentation concern aircraft hygiene as well, although it seems fo-

cused on damage control more than on incident and accident prevention (1.1). 

Previous researches show that the air quality in aircraft is high, because of the use of special High 

Efficiency Carbon Filters. The surface hygiene however appears to be neglected (1.2). 

Common Communicable diseases, found in public areas thrive best under certain air and moist con-

ditions. Despite the unique aircraft climate, previous studies have shown traces of these particles in 

aircraft cabins (1.3). 

From all results found in the Desk Research the definitive direction of the field research is deduced 

(1.4). 

1.1 Regulatory Bodies and Documentation Concerning Aircraft Hygiene 

The main organizations that determine international standards for regular and comprehensive air-

craft cleaning and disinfection procedures are ICAO (1.1.1), IATA (1.1.2) and the WHO - IHR. The IHR 

is aware that different views on situations by different governments may result in different ways of 

handling situations (1.1.3).3 

The national governments are responsible for ensuring compliance with regulations; modifications 

and adjustments are permitted. The RIVM is the Dutch governmental health institute, researching 

health and safety issues on national behalf (1.1.4). 

Ground handing falls under the responsibility of the airline and airport and consists of all pre depar-

ture and post landing activities around the aircraft, except for all technical and engineering activities. 

The ILT monitors the ground handling activities indirectly through audits made by the airport authori-

ties (1.1.5). Therefore, the consultation procedures concerning contractors performing the service of 

aircraft cleaning will be performed by the airport authority (1.1.6). 

1.1.1 International Civil Aviation Organization 

The International Civil Aviation Organization (ICAO) is a body of the United Nations that was estab-

lished to prevent aircraft accidents. It sets regulatory standards in order to achieve a safe, secure and 

environmentally conscious aviation sector and is respected by 191 Member States. In 2004 ICAO 

stated that the “protection of the health of passengers and crews on international flights is an inte-

gral element of safe air travel”. Therefore, it has been cooperating with the World Health Organiza-

tion (moreover in paragraph 1.1.3, WHO -IHR) in the field of hygiene in Aviation.5 

1.1.2 International Air Transport Association 

The International Air Transport Association (IATA) represents and serves the airline industry by moni-

toring the regulators and governments of airlines worldwide, to ensure that regulations stay rational. 

Through this, IATA works on improving efficiency and passenger comfort while keeping costs down. 

Globally, 240 airlines joined IATA, which equals approximately 84% of the total air traffic industry.4 

As IATA describes it:  

“IATA allows airlines to operate safely, securely, efficiently and economically under clearly defined 

rules”. 
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IATA publishes manuals and information for airlines as well as other aviation related businesses. The 

Ground Handling agencies usually make use of the Airport Handling Manual, and in particular the 

IATA Ground Operations Manual (IGOM) or the Standard Ground Handling Agreement (SGHA). In the 

field of Cabin Cleaning IATA provides a list of steps, to be taken by the cleaning crew for normal 

cleaning, deep-cleaning, as well as in case of a suspected communicable outbreak on board (Appen-

dix III). The list does not elaborate on what chemicals or detergents to use, minimal time needed for 

the services nor on the level of hygiene that is to be achieved.4 

1.1.3 World Health Organization and International Health Regulations 

The World Health Organization (WHO) promotes and conducts health research and directs and man-

ages health related issues worldwide, for its 193 member countries. Within the United Nations the 

WHO is the main body in the field of health and engages in the following health matters: 

- Shaping the health research agenda 

- Setting norms and standards 

- Articulating evidence-based policy options 

- Providing technical support to countries 

- Monitoring and assessing health trends6 

 

With the support of the WHO, International Health Regulations (IHR) was established. The legally 

binding agreement between the member states of the WHO and the IHR enhance public health 

awareness and responsiveness to health threats and outbreaks of infectious diseases. It also gives 

the WHO a clearer view on aspects that require further investigating and intervention. Airlines are 

obliged to comply with the requirements stated in the IHR (2005) as well as the specific regulations 

of the countries these airlines serve.  

 

The IHR states several basic rights and obligations for its members:  

Citation IHR (2005) 

- Documentation, notification and verification by members to the WHO in cases of certain ‘speci-

fied deceases’ and events concerning two or more of the four following criteria: 

 Seriousness of public health impact 

 Unusual or unexpected nature 

 Risk of international spread 

 Risk of interference with international trade 

- The state parties are obligated to develop a means of detecting, assessing, controlling and re-

porting public health events at airports or ground crossings. It is the duty of the ILT to ensure 

that airports and aircraft are kept free of sources of infection and contamination.7 

 

Citation WHO (2008) 

- Authorizations and limits on health/ sanitary measures that may be applied by state parties to 

international travelers. 

- Certificate/ document requirement in sanitary requirements for international air and sea traf-

fic.8 
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In association with the IHR, the WHO published the ‘Guide to Hygiene and Sanitation in Aviation, 

Third Edition (Geneva 2009). This report is divided into two parts:  

- Module 1: Water  

- Module 2: Cleaning and Disinfection of Facilities  

 

The reason for the development of this edition was the adjustment of the IHR 2005. It describes 

standard practices that are in line with those delineated in the IHR. It states that Airlines and Airport 

operators are responsible for communication and cooperation with the public health authorities in 

monitoring health aspects of international passenger transport. The group of international air travel-

ers is difficult to monitor since they are exposed to numerous sources of infection. Fellow passengers 

are the main cause of the spreading of communicable diseases and are tough to keep track of since 

upon arrival at an airport the ‘groups’ usually spread out rapidly. This is why the Airport and the air-

lines are both expected to work together on gathering public health data. 

 

Citation WHO (2009) 

“Public health surveillance, defined as the ongoing, systematic collection, analysis and interpretation 

of data (…) for use in the planning, implementation and evaluation of public health programs, must 

be implemented in the aviation sector, including airports and aircraft.”3B 

 

Within ‘Hygiene and Sanitation in Aviation’ a distinction is made between Cleaning and Disinfecting. 

Cleaning refers to cleaning up and removing visible clutter. Removing and killing Colony Forming 

Units (CFUs), bacteria and virus particles is referred to by Disinfection. This is usually done during 

periodic maintenance or when the presence of an infected passenger is suspected. 

 

The document distinguishes three different ways of contamination: trough inhalation of infected 

particles, through contact with bodily fluids and matter, and through secreted bodily fluids, particles 

and excrement through surface contact and via air ventilation systems. According to the IHR, infesta-

tions within aircraft largely depend on the extent to which the cabin air is being ventilated and by 

which patterns the air is circulated through the cabin. It also has to do with the size of the particles in 

relation to the filters. The degree of contamination of surfaces is dependent on the viability and 

quantity of the particles present, in combination with the frequency at which these surfaces are 

touched, and how often it is cleaned/ disinfected.3C
 

However, no standards concerning CFUs or basic conditions are mentioned. 

1.1.4 Rijksinstituut voor Volksgezondheid en Milieu  

The National Institute for Health and Environment, in Dutch ‘Rijksinstituut voor Volksgezondheid en 

Milieu’ (RIVM), consists of multiple divisions. These divisions are composed of laboratories, research 

teams and research centers. Through performing continuous research on subjects such as health and 

health care, food, nature and environment and disaster prevention the RIVM advices national and 

international governments on how these matters should be dealt with. The RIVM collects infor-

mation globally through surveys and the help of inspectors, scientists and policy makers. Their find-

ings are published.  

 

The RIVM has a subdivision called the Center of Infection Control, in Dutch: ‘Centrum 

Infectiebestrijding’ (Clb), which manages the prevention of infectious diseases by high vigilance and 
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fast response in case on an outbreak. Within the Clb the division Epidemiology and Surveillance (EPI) 

is appointed to identify and document the past and current situation regarding infectious diseases 

and outbreaks, focusing on outbreak frequencies, risk factors and analyzing effectiveness of interven-

tions. The Clb is inter alia in direct contact with the WHO, which is also one of the main sponsors of 

the RIVM. Other Sponsors are: 

 The European Union 

 The United Nations - WHO 

 The Dutch Ministry of Health, Welfare and Sport (VWS) 

 The Dutch Ministry of Economic Affairs, Agriculture and Innovation  

 The Dutch Ministry of Infrastructure and Environment – Inspection Habitat and Environment 

1.1.5 Inspectie Leefomgeving en Transport 

As from January 2012, the former Ministries of Housing, Spatial Planning and Environment, in Dutch: 

‘Ministeries van Volkshuisvesting, Ruimtelijke Ordening en Milieu’ (VROM), and the Inspection of 

Transport and Water Management, in Ducth: ‘Inspectie Verkeer en Waterstaat’ (IVW = CAA-NL), 

merged into Inspection Habitat and Environment, in Ducth: ‘Inspectie Leefomgeving en Transport’ 

(ILT). Instead of the IWV - Division Aviation, the ILT - Division Aviation will now be ensuring that Na-

tional law and international aviation related regulations, such as those described in EASA, are com-

plied with. 

 

The tasks of the ILT are to create yearly surveillance programs that aim to improve the safety and 

environmental protection according to previously mentioned legislation. The inspections that will be 

performed by the ILT – Division Aviation are also listed in the program. Safety Assessment of National 

Aircraft (SANA) are safety specifications that are meant for inspections of Dutch Airliners. It monitors 

for compliance with ICAO recommendations by checking the aircraft, the flight documents and the 

preparations in the fields of: 

 Operations 

 Technical Aspects 

 Passenger Safety 

 

The inspection results will be used to analyze risks and perform trend analysis; also using results ob-

tained from other researches that were done nationally and internationally.  

The results from these inspections are entered into a central database from the Joined Aviation Au-

thorities. This enables parties from member states, performing risk analysis or researching corrective 

measures, to access all data. The inspections are unannounced and are performed during technical  

handling, post landing.  

 

Since 2010, the ILT handed over the responsibility of supervising ground Handling Procedures and 

Quality in Amsterdam to Amsterdam Airport Schiphol (AAS). All ground handling agencies now com-

municate to one monitoring organization (AAS), which is subsequently monitored by the ILT through 

‘System Monitoring’ of audits and checklists.9 

 

At AAS there are multiple ground handling parties present. These companies typically outsource 

tasks such as cleaning, fueling and catering; therefore, they do not offer a complete ground handling 

package. At AAS there are three major cleaning companies active, which are all certified by the Inter-
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national Organization for Standardization (ISO) which is the world's largest developer and publisher 

of International Standards.10 In addition, all companies at AAS that are involved in aviation opera-

tions, inter alia the handling agencies and the fueling service providers, are associated with 

Schiphol’s Safety Platform ‘Veiligheidsplatform Schiphol’ (VpS). VpS takes care of quality and manag-

es safety in all areas of Schiphol.11 

 

A 2008 survey on ground handling in the Netherlands, performed by the ILT, showed that, despite 

the safety management systems that the ground handling agencies have drawn up from the ISO pub-

lications, no ‘real’ standard information appeared to be available. It was also apparent that cleaning 

companies were not part of the VpS, preventing the exchange of information between the different 

providers (Appendix IV). The trainings for the cleaners is also done independently by the cleaning 

companies.  

 

The conclusion of this survey was that, despite the independent trainings, and lack of standardization 

and intercommunication, flight safety is not affected, since the cleaning activities are not considered 

risky. In addition, the inspectors found that the cleaning companies had never been subjected to 

inspections before. The inspectors finally stated that because of the low risk activities of the cleaners 

standardization is not considered required and further inspections are unnecessary. 

1.1.6 Responsibilities of the Airport Authorities  

As mentioned in the previous paragraph, ground handling falls under the responsibility of the Airline 

and the Airport. In the case of AAS, the airport is responsible for supervising quality and safety of 

ground handling procedures and, in turn, is monitored by the ILT. 

 

The airline and airport operators are responsible for communication and cooperation with the health 

authorities and for monitoring the health aspects of international passenger transport. The infor-

mation concerning the cleaning procedures should be available upon request for those concerned. In 

addition the engineering department of the airline needs to be able to show an overview of all clean-

ing products used on board, with reference to the manufacturers recommendations. It is common 

for these detergents to be listed in the Aircraft Maintenance Manual as well.  

 

The cleaning program should contain routine cleaning procedures along with a time-scheme. The 

main criteria for this program is that it is written for properly educated cleaning personnel and listing 

harmless detergents that can be used. 

1.2 Aircraft Hygiene and Research 

In the area of air circulation aircraft manufacturers follow internationally determined minimal ratios. 

The air is filtered during these circulation processes through high efficiency filters (1.2.1). Many re-

searches have been conducted on the air quality in aircraft, testing the risks for in flight pathogenic 

contaminations (1.2.2). 

  



 

21 
 

 

 

1.2.1 Aircraft Manufacturers 

Aircraft Manufacturers provide manuals on all components and for all activities related to their air-

craft. In the Aircraft Maintenance Manual (AMM), all procedures regarding overhauling or maintain-

ing the aircraft are listed. In addition, the manual delineates the detergents that are safe to use on 

aircraft components and the interior of the cabin. The cabin is especially sensitive for cleaning prod-

ucts since they are treated with fire retardant chemicals or are made of special lightweight, refracto-

ry materials.  

 

The air quality is maintained inter alia according to minima described in the Joint Aviation Require-

ments (JAR) for Europe, the Federal Aviation Regulations (FAR) for the United States and the Airbus 

Corporate Jets (AJC) regulations. Here is stated that: 

 JAR §25.831(a): 10 Cubic Feet per Minute (CFM) per crewmember. 

 FAR §25.831(a): 0.55 lb/min per occupant (Amdt. 25-87). 

 AJC §25.831(a): 0.4 lb/min per person when one source is lost.12 

 

Outside air at cruise altitude has a general humidity level of approximately three percent, which is 

much lower than the common 50 percent on ground indoor air humidity. The humidity inside aircraft 

is solely caused by the passengers and depends on the number of passengers onboard a flight. A high 

number of passengers results in a general humidity level of fifteen percent and a low number results 

in approximately five to ten percent. According to a research conducted by Airbus, there is no physio-

logical need for humidification of air, although low air humidity can cause discomfort. Recirculation 

ensures a higher level of air humidity.  

 

The cabin air during flight is partially recycled, up to 50 percent, and mixed with compressed outside 

air that is tapped from the engines. Pathogens and other CFUs tend to spread by air through cough-

ing, sneezing and moving passengers. Special filters are installed in the cabin air circulation system. 

These High Efficiency Particulate Air (HEPA) filters have proven to be over 99 percent efficient (on 

particles with a seize of 0.3 to 0.1 μm and 100% larger particles) and are installed in nearly all mod-

ern commercial aircraft.12,13 

Airbus states that the filters: 

- Have the ability to remove odors from the filtered, re-circulated air. 

- Need to be monitored and replaced periodically. 

- Filter all air, because of absence of bypass channels. 

In addition, ventilation airflows used for galleys, toilets, cargo holds and avionics compartments are 

vented overboard via venturies or valves and are therefore not re-circulated.12,13 

 

First the air is filtered by a ‘prefilter’ to filter out the larger particles, whereupon the HEPA filter fil-

ters the airstream for remaining particles. Aircraft are not required to be equipped with HEPA filters 

in their ventilation systems; however, both Airbus and Boeing make use of these.13 

1.2.2 Previous Research on Aircraft Hygiene  

Numerous researches have been conducted over the years on the air quality within aircraft during 

the various flight phases (A). In many of these researches the role of the cabin furniture in the possi-

ble spreading of bacteria and CFUs is disregarded (B). 
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A. Cabin Air 

The circulation patterns within aircraft differ per manufacturer and per aircraft type. The air can be 

either re-circulated through the whole cabin or have a restricted range. Since the air in most cases is 

recycled for up to 50 percent during flight, it was feared that bacteria and pathogens present in the 

air would spread throughout the entire aircraft. Especially in the case of having a sick, coughing pas-

senger on board. Despite the industry wide introduction of HEPA-filters into aircraft since 1980, the 

fear of in flight contaminations with communicable diseases remained considerable. The past years, 

since 2003 SARS, Influenza and Tuberculoses (TB) have been the mainly feared airborne communica-

ble diseases, transmittable by human mucosal droplets.8 

 

The WHO researched the likelihood of TB or SARS outbreaks during long haul flights, despite the use 

of HEPA filters in the air cycle systems. The conclusion of their research is that the air quality on 

board the majority of tested aircraft is high, and oftentimes even better than the air in many ordinary 

buildings. The likelihood of TB transmissions in aircraft is similar or smaller than it is in other circum-

stances where people are gathered in limited spaces. The chances of contamination with TB or any 

other airborne contaminant are considered limited, since the efficiency of the HEPA filters is ex-

tremely high. The airline operators should take alternative measures in case of a ground delay lasting 

over 30 minutes, where the air circulation systems are not functioning. This was the case during an 

influenza outbreak in 2003, when a ground delay lasted over three hours.14 

 

Another cabin air quality research, done on behalf of the National Institute for Occupational Safety 

and Health, studied air samples taken on board 12 randomly chosen B767 aircraft. The particles and 

bacteria found in the air samples were subdivided into two different categories, skin surface bacteria 

and ordinary dust and outdoor air organisms. There were no respiratory pathogens found in the re-

covered specimen. This does not necessarily mean that they were not present at the time of the 

measurements, since it is hard to capture and culture particles that spread though droplets. In addi-

tion the other particles are larger and more likely to be captured by the filters.15 

 

However, according to a research conducted on behalf of NASA, the majority of the collected data 

contained human respiratory microbes that are most likely originating from the oral and nasal cavi-

ties, and lungs or subconsciously spread through talking, vomiting, sneezing and coughing passengers 

and flight crew. Inter-human contact and contact with frequently touched objects have a part in the 

spreading of particles as well. In addition, several colonies of bacterial pathogens derived from mites 

were found, probably originating from the cabin chair upholstery or flooring and carpet.16 

 

In a test on the air quality within various Airbus aircraft, performed by Airbus, a list of CFUs per cubic 

meter showed the following results:  

 30 - 1703 CFU/m3  in the galley 

 20 - 790  CFU/m3  in the lavatory 

 28   CFU/m3  in the cabin supply air for A340  

 76   CFU/m3  in the cabin supply air for A310 (similar for A300-600) 

 0 - 370  CFU/m3   in the cockpit during flight 

 140   CFU/m3  outside at Geneva airport (cold, dry air) 

 >104   CFU/m3  outside at Abidjan, Ivory Coast (hot air, 100% hum.)12 
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The results of similar measurement performed in hospitals, for comparison purposes, showed: 

 < 50   CFU/m3  in surgery rooms 

 < 150   CFU/m3  intensive care rooms12 

An analysis of these measurements indicated that the majority of all detected bacteria were non 

pathogenic Gram negative cocci. In lower concentrations non pathogenic aerob spore forming bacte-

ria were detected. A very low number of microcci and Gram-negative (Appendix V) bacteria were 

found as well. 

 

These numbers are averages, and the concentrations of CFUs found in the air depend on the flight 

phase in which the measurements are carried out (Figure 1).  

 

 
Figure 1 Measurement performed on A310 and A340. 

 

The measured particle concentrations show that the particle concentration in outside air is signifi-

cantly lower during flight than on ground. In addition, the particle ratio of outside air is in all cases 

higher or equal to the particle concentration in re-circulated air.  

 

The bacterial levels were generally found to be higher than the fungal levels. All consulted sources 

concur that bacteria and particles measured in the cabin air are at a peak during the process of 

boarding and disembarkation. The Institute for Occupational Safety and Health even measured an 

increase of 280 percent in CFUs in the air, from a 90th percentile base recommendation of 302 

CFU/m3 during cruise to a 90th percentile of 851 CFU/m3 during boarding and disembarking. The 

reason for the significant shift in measured particles is that the air is usually filtered more extensively 

during cruise than during descent or take off, and due to the more intensive passenger movements 

before takeoff and after landing more particles get aerosolized. This number tends to drop signifi-

cantly by the time the aircraft is halfway (in case of a long haul flight).15 

 

By the results listed in ‘A Comprehensive Assessment of Biologicals Contained Within Commercial 

Airliner Cabin Air’16 it can be concluded that the HEPA filters increase air quality in such a manner 
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that the chance of becoming ill are higher outside an aircraft than inside one. From the samples tak-

en inside the airport terminal and inside the aircraft, it is more likely for passengers to get contami-

nated with microbes and viruses inside the airport than inside the aircraft. The higher quantity of 

bacteria measured in the aircraft are most likely caused by the higher passenger density compared to 

other environments, such as office buildings. 

 

Some limiting factors within measuring the air quality in aircraft while focusing on bacterial of viral 

particles were that some measurements were conducted on a generic level, and did not contain spe-

cies identification.17 

A second factor was the difficulty of incepting and cultivating respiratory specimen from droplets.15 

Skin particles and organisms are more likely to get filtered out of the air due to their size. 

B. Aircraft Cabin Surfaces  

Apart from the earlier mentioned air samples, taken in both airport terminal and aircraft cabins, sur-

face swab data was collected as well.  

In 2000 a research was done to uncover the degree of hygiene in various means of public transporta-

tion, trains, subways, aircraft and airport terminals. Dust was recovered through a hand vacuum out 

of which the particles were sifted and analyzed for fungi, bacteria, endotoxin and cat and dust mite 

allergens. Here it was concluded that: 

 

Citation HSPA (2000) 

 “No significant differences in total fungal concentrations were noted between any transportation 

modes measured in 1997 or between concentrations in transportation environments and those from 

living room samples collected during early spring in Boston. Cat allergen was detected in most dust 

samples with the highest dust mite concentrations recovered from a train. Particle concentrations 

were highest in subways and generally higher on all ground transportation environments than on 

aircraft. VOC s associated with mobile sources were higher for ground transportation than for air-

craft as were many other VOCs. Exceptions were acetone and ethyl alcohol, which were higher on 

aircraft.”18 

 

 

Another research was done seven years later on the number of bacteria on surfaces in an airport 

terminal and aircraft cabins. The results were nearly the same in both terminal and aircraft, except 

from the Streptococcus and Micrococcus roseus that were only found inside the aircraft. The bacteria 

found in the area swabs were predominantly human commensals.15 

 

A test performed in 2006 shows that 37 percent of the recovered samples contained fungal recover-

ies, of which the majority was found in the tested aircraft cabins.14 

1.3 Common Communicable Diseases, Found in Public Areas 

The HEPA filters have turned out to be so efficient that the air during cruise is cleaner than the air in 

an average hospital surgery room and intensive care unit (28-76 CFU/m3 versus 50-150 CFU/m3).  

 

Research on surface contamination and the levels of pathogens in chairs or upholstery have been 

conducted less frequently and less extensively. From surface swabs taken in an aircraft cabin, 37 
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percent of the findings consisted out of fungal recoveries. Dust particles collected in aircraft cabins 

contained fungi, bacteria, endotoxin and cat and dust mite allergens. Within the collected air-sample 

data, several colonies of bacterial pathogens derived from mites were detected as well. 

 

Since interhuman contact and contact with frequently touched objects have a part in the spreading 

of contagious diseases and pathogens, this paragraph will list several common and less common yet 

harmful diseases associated with public places, and that were shown in the results of previous re-

searches. 

1. Fungi 

2. Mites and mite excretions 

3. Infectious diseases  

 

ad 1. Fungi 

The most commonly found indoor molds/ fungi that produce toxins fall within the Fusarium species: 

Penicillium, and Aspergillus. 

Molds are adaptable and live of dead or decomposing matter found in textiles, carpets, leather, 

wood, paper or on inorganic, damp materials in the presence of organic nutrients such as dust or soil 

particles.  

 

People suffering from autoimmune diseases, respiratory diseases such as Asthma (10-32 percent 

reacts to fungi) or are allergic to molds and fungi, the microtoxins produced by the fungi can cause 

toxin-induced skin infections, respiratory (tract) infections, wheezing, coughing, dizziness of diarrhea 

(stated by the Institute of Medicine (2004)).19 

 

All types of molds that are able to live at body temperature are able to become pathogens in people 

with immune system deficiencies (such as people with HIV/AIDS, or that are undergoing cancer 

treatments).20 

 

ad 2. Mites and mite excretions 

The most common home/ dust mites are the Dermatophagoïdes pteronyssinus and - farina. The fe-

ces of mites can cause allergic reactions in humans. When the feces become airborne, through 

movements of the carrier substance, they can trigger asthmatic attacks in allergic people. Mites live 

in respectively furniture upholstery, pillows and carpeting.21 

Mites tend to reproduces and lives in warm and humid places and mainly feed on skin flakes and skin 

grease. Mites are uncommon at sites above 1000 m.22 

In addition, cat allergens can be caused by skin flakes of cats, transported on by people in their 

clothes. 

ad 3. Common pathogens 

Influenza (Seasonal flue and Swine flu), Tuberculosis (Mycobacterium tuberculosis), SARS, Pneumo-

nia (caused by bacteria such as Streptococcus and Pseudomonas) are mainly spread through cough-

ing and sneezing, although surface contact and shared objects can result in cross infection as well. In 

addition, pathogens causing Pink eye and Impetigo spread through surface contact as well. The most 
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commonly found CFUs on surfaces in public areas are Clostridium difficile, E-coli, coliforms and 

staph-a, staphylococci.23 

Common skin and mucosal bacteria are Staphylococcus or Streptococcus and can potentially cause 

sepsis; a systemic inflammatory response and shock in people that have a reduced performance of 

the immune system. 

 

In public places such as hospitals so called Hospital bacteria have emerged. These bacteria go by the 

name Staphylococcus aureus (S. aureus) and are common nose and skin bacteria. Some variants of 

these staph bacteria however have evolved, and have become immune to common staph antibiotics. 

These are called methicillin-resistant S. aureus (MRSA).24 

The Community-acquired MRSA is a form that is found outside of hospitals. It is despite its resistance 

to the methicillin antibiotics easily treated and causes, amongst others, soft tissue inflammations.25 

1.4 Desk Research Conclusion 
The highlights of this chapter form the basis of my field research and the set up of the interviews, 

which are further described in Chapter 2. 

 Hygiene standards and requirements 

Aviation related legislative agencies on an international level are ICAO and IATA. In 2004 ICAO stated 

that the “protection of the health of passengers and crews on international flights is an integral ele-

ment of safe air travel”. IATA provides a list of multiple cleaning steps and stages. However, the list 

does not elaborate on what chemicals or detergents to use, minimal time needed for the services nor 

on the level of hygiene that needs to be achieved. 

 

The regulatory agency concerning aviation in the Netherlands is the ILT. The ILT (2010) handed re-

sponsibility for ground Handling Procedures over in Amsterdam to AAS. A Survey held by the ILT 

(2008) states that despite lack of standardization and intercommunication cleaning activities can 

cause no risk to the aircraft operation and therefore do not require future inspections or standardiza-

tion.  

 

The main agency determining health issues worldwide is the WHO, creating binding guidelines pub-

lished under the name of IHR. In association with the IHR, the WHO published the ‘Guide to Hygiene 

and Sanitation in Aviation’, concerning Cleaning and Disinfection of aircraft Facilities. This publication 

does not include direct instructions to the manner in which an aircraft has to be maintained regard-

ing the number of CFUs . 

 

Within the Netherlands the RIVM keeps track of health matters and does research in case of large 

scale threats. The RIVM collects information globally through surveys and the help of inspectors, 

scientists and policy makers.  

The Airport authorities have been granted freedom and responsibility to monitor compliance with 

the rules and regulations by all parties making use of airport facilities. The cleaning program should 

contain routine cleaning procedures along with a time-scheme. The main criteria for this program is 

that it is written for properly educated cleaning personnel and listing harmless detergents that can 

be used.  
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 Aircraft Hygiene and Research documents 

To prevent damage to the interior and upholstery of the aircraft, the aircraft manufacturers tend to 

include a list of agents that are safe to use on components in the Aircraft Maintenance Manual. 

Earlier studies on aircraft hygiene were mainly focused on the air quality and possibility of infections 

during flight through airborne pathogens. The conclusion from most of these researches is that be-

cause of the clean outside air that is added to the re-circulated air (in a ration of generally 50/50), 

which in turn is continuously filtered by the 99 percent efficiency HEPA filters, the cabin air during 

flight is often times more clean than it is in the average office building.  

No significant differences in fungal concentrations were measured between any transportation mode 

(1997). The bacteria found in the area swabs were predominantly human commensals and nearly the 

same in both terminal and aircraft, except from the Streptococcus and Micrococcus roseus that were 

only found inside the aircraft.  

A research conducted by Airbus showed that the majority of all bacteria detected were non patho-

genic Gram-negative cocci. 

 

 Common Communicable diseases, found in public areas  

Molds are adaptable and can live of dead or decomposing matter found in textiles, carpets and 

leather. They can cause itching, sneezing and other discomfort in people that are allergic or sensitive 

to it. 

The feces of mites can cause irritations and even asthmatic attacks in people with allergies when 

airborne. 

Both mites and fungi function best in warm and damp environments, below 1 000m.  

In addition, cat allergens can be found in public spaced when cat skin flakes get transported by peo-

ple in their clothes. 

Most common/ apprehensive pathogens are: 

- Airborne:  Influenza, TB, SARS and Pneumonia. 

- Surface:  Influenza, Pink eye, Impetigo, Clostridium difficile, E-coli,  

Coliforms and staph- a, Staphylococci, MRSA and CMRSA. 

 

Summarizing the main issues stated in the documents published by regulatory bodies as well as pub-

lic health agencies various remarks on the current situation in the average aircraft cabin and the level 

of vigilance and sight on this matter can be made.  

 Has the ILT added more detailed requirements for hygiene in Aviation/ Aircraft since 2008? 

 Has the RIVM done research on role of aircraft as a link in the global spreading of diseases? 

 Are sanitary standards part of this document that is composed by the Cleaning companies as 

well? 

 What is the current hygienic state of an average aircraft and could this be considered a public 

health hazard? 

 Are there fungi and mites detectable in randomly tested aircraft, since previous research 

showed their presence; However, generic sources describe the environment needed for the-

se organisms to survive and reproduce is almost opposite the environment present in air-

craft. 

These matters will be at the basis of further research in the following chapters.  
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2. Preparation and Implementations Hygiene Field Research 
In order to get a clear view on the actual hygiene in aircraft and to find out whether the cleaning 

crew can indeed comply with regulations and minima stated by governmental bodies, parties that 

stand closest to the operation are interviewed (2.1). 

Regulatory and Monitoring Agencies are questioned as well, hoping to find more detailed minima 

and limitations as well as to see how topical hygiene in the aviation industry is in 2012 (2.2). 

As stated in the Hypotheses, it is assumed that aircraft are potential breeding grounds for bacteria 

and other pathogens because of the indicated minimalistic cleaning procedures. With the purpose of 

testing this hypothesis, an onsite cabin inspection is requested (2.3). 

The desired outcome of the interviews and the field research will show whether the aviation industry 

can comply with regulations on cabin hygiene and how safe this current state is (2.4). 

2.1 Interviews Aviation Industry 

To find out how topical hygiene and health related issues are in aviation, interviews are requested 

among the Vakbond Nederlands Cabinepersoneel (VNC) (2.1.1), cabin attendants (2.1.2) and signifi-

cant Dutch commercial airlines and maintenance companies. The Commercial airlines and mainte-

nance companies proofed to be unwilling to cooperate and cabin attendants were generally not 

permitted to disclose any information regarding the daily practices of the Airlines they work for. 

2.1.1 Vakbond Nederlands Cabinepersoneel 

The main goal of a union is to serve the needs of its members and to represent and support them 

during disputes with their employers. The VNC has been a cabin crew focused Union for 65 years, 

representing cabin attendants in disagreements and offering additional services such as free legal 

advice and help from administrators and duty time experts. Currently the VNC represents cabin crew 

from KLM, KLC, transavia.com and ArkeFly.  

 

Since a union guards the working conditions of its members, the VNC seemed the most logical source 

for information on the working conditions within the cabin, in the area of hygiene, and whether the 

issue is topical altogether. If there is a substantial problem with cabin hygiene, the union should 

know about it. The primary questions that came to mind considering this are: 

 

 

What is the policy on hygiene on board and (how) is this monitored? 

 

Is there a reason to assume that new policies will be introduced on this field? 

 

The President of the ‘Vakbond voor Nederlands Cabinepersoneel’ VNC and KLM Purser with 35 years 

of experience27, was willing to look into the matter during a short phone interview.  

On the first question, regarding complaints from cabin crew on the hygienic state of the aircraft cab-

in, the answer was that after a ten hour flight for instance the cabin can be considered dirty. There is 

Have there been complaints from cabin members concerning unsanitary working conditions? 

What can the VNC tell about absenteeism among airline personnel and the link to hygiene on 

board? 
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progress to be made in this area; however, the VNC has not had a significant amount of complaints 

on this field.  

 

According to VNC there has been a notable decrease in the number of absentees over the past peri-

ods. A reason for this is thought to be the pressure from the financial crisis and the enhanced costs 

savings airlines are implementing. People fear for their jobs and are hesitant to call in sick. The ab-

senteeism amongst cabin crew can be assigned to workload. A clear link between absenteeism and 

cabin hygiene cannot be made.  

 

The aircraft is kept in a proper state by the cleaning personnel. Airlines like KLM have their cabins 

cleaned after every flight. The Cabin attendants monitor the hygienic state of the aircraft during 

flight and maintain it in a clean condition. Low cost airlines tend to do so only ones a day, which can 

cause the degree of cleanliness to decrease. 

 

In case of an accident, causing the upholstery of the pillows to be stained or soiled, they are re-

moved. Generally, regular pillows will be replaced during heavy maintenance, which is performed 

approximately once every three years.  

 

To the final question whether there is reason to assume that there will be new policies introduced in 

the field of hygiene, the answer was: unlikely. If a company such as NanoServices would want to try 

to enter the market it would cost years and millions of Euros to obtain the proper certifications; con-

cluding that this might not be the right market.  

2.1.2 Cabin attendants 

To find out to what extend hygiene in aircraft cabins is a topical subject among airlines and the cabin 

crew a questionnaire is set up, focusing on the following point: 

 

How is the level of hygiene in aircraft cabins perceived by the cabin crew? 

 

 

How often does the entire cabin get disinfected? 

 

The questionnaire (Appendix VI) was held anonymously amongst different airline cabin members. 

None of the airlines were willing to answer any questions, additionally not allowing their employees 

to participate in this research. Only a limited number of cabin members were willing to cooperate; 

therefore, the results are indicative.  

  

The results of these questionnaires were remarkably contradicting. Overall hygiene in the cabin is 

considered reasonable. This is caused in many cases by the lack of time that the cleaning crews get 

for cleaning the cabin in between flights and focusing on it appearing (optically) clean. The crew is 

often times not able to maintain the cabin in a clean state during flight because of the priority other 

activities have over, for instance, checking the restrooms. Normally, during flight the restrooms are 

checked and when needed cleaned with wet wipes and sometimes vodka. 

 

How is hygiene monitored and maintained? 
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It can be unanimously concluded that after a flight the cabin is unclean. After the cleaning crew re-

touches the cabin, its state improves; however, the cabin is far from hygienic. On account of the 

short timeframe in which the cleaning activities must take place they are not performed accurately. 

In addition, the mobs used to clean the floors and the cleaning cloths are as a rule dirty from the 

start. It has happened that the same cloth was used for the galley after it had been used to clean the 

lavatory space. 

 

Occasionally passengers complain about the vomit residues on the seats or carpet. However, it is 

expected that many passengers do not do so because of cultural customs. In addition it is not always 

possible to see the contamination.  

 

Many regular airlines have the cabins cleaned after every flight although low cost carriers tend to do 

so only once a day. The cleaning activities consist out of: 

 Emptying seat pockets 

 Cleaning toilets 

 Clean dirty fingerprints off of overhead bins 

 Cleaning armrests and tables 

 Isles  

 Seats  

The question: ,,How often is the entire cabin disinfected?” was answered either by unknown, or by 

during overhaul. When the aircraft is overhauled, all furniture is taken out and replaced. Overhauls 

can have intervals of up to five years. 

 

The carpet is cleaned with a vacuum cleaner and when the carpet is badly stained, that part is re-

placed. During flight the means for cleaning are limited; therefore, when a passenger has vomited on 

the carpet, the substance is removed with tissues and wet wipes and the odor is masked with coffee 

powder. In one questionnaire a broom was suggested clean up vomit with. 

 

In the field of absenteeism amongst cabin members, the opinions differ significantly as well. It is be-

ing said that absenteeism decreased over the past year, because of the costs savings airlines have 

been implementing and impending layoffs. It is even said that it is low. However, it is also said that 

the absenteeism is still higher than in other sectors and industries. 

Health tests are not frequently performed on the cabin crew. Once every five years the a physical 

test is done. 

Some airlines have done an internal audits on the hygiene perception of the cabin crew and some 

airlines have taken samples from the cabin and developed these in an internal laboratory. The infor-

mation on the outcomes is classified and un accessible.  

2.2 Interviews Regulatory and Monitoring Agencies 

The current situation is that there is limited information available and the existence of detailed in-

formation is questionable. How is the awareness on the risks of global bacterial spreading in aviation 

and potential outbreaks of SARS, ANTRAX, Swine flu and other possible harmful diseases? Supple-

menting the information found during the desk research, the RIVM (2.2.1) and ILT are contacted to 

see if there are new laws and regulations in the making or to find out how topical this subject is 

(2.2.2). 
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2.2.1 RIVM 

The RIVM is the official governmental research body in the field of health, linked to many national 

and international health organizations, such as the GGD and the WHO. If any organization would 

have done research on this or knows what the current cabin conditions are it is the RIVM.  

 

The main goal was to see to what extend the current situation in aircraft, concerning hygiene, is doc-

umented and being monitored and how frequently this is being done. 

  

What kind of research and monitoring requests has the RIVM received concerning aircraft cabin 

hygiene and disease transmissions? 

 

In addition, whether there has been a trend in the number of diseases found in people after air trav-

el. 

 

Have there been any signs of specific diseases occurring after passengers have traveled by Aircraft? 

 

Since the RIVM is in close contact with governmental agencies worldwide as well as with other health 

organizations, more information could be available from other perspectives; coming from other 

communities. 

 

Do the allied institutes and countries have similar visions on aircraft hygiene and who are responsi-

ble in the Netherlands? 

 

These questions were subdivided into more detailed questions of which the final interview was com-

posed (Appendix VII). This questionnaire was emailed to the general email address of the RIVM  

‘info@rivm.nl’, and was replied to by the following message (Figure 2): 

 

 

Beste Kirsten,  

 

Het RIVM heeft geen richtlijnen mbt het schoonhouden van vliegtuigen en doet daar ook geen on-

derzoek naar.  

Veel succes verder met je scriptie.  

 

Met vriendelijke groet, 

 

RIVM  

Corporate Communicatie 

Secretaresse 28 

 

03-05-2012 13:02 

 

Figure 2 Email Response RIVM 
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This email states that the RIVM does not provide guidelines for aircraft hygiene and does not re-

search this matter either. To find out what kind or research the RIVM had done in the past on relat-

ing subjects, Personal Relations was contacted29 and was able to arrange a phone interview with the 

Center for Infectious Disease Control, LCI-CIb, RIVM.30 

 

It became evident that there has not been any indication from the government that communicable 

diseases in aviation form a threat and need further research.  

In the Netherlands there is a notification requirement for 40 different diseases, defined in the Public 

Health Law: ‘Wet Publieke Gezondheid’ (Appendix VIII).26 

 

Of the diseases commonly found in and associated with public spaces, the majority is not on this list. 

Therefore Influenza is not likely to be reported and there are no statistics on its frequency in combi-

nation with air travel. The same goes for an eye infection; it is difficult to tell whether an infection 

incurred during the flight period or prior/ after the flight. 

 

This is also the reason that there has not been any further research on this topic; the disease burden 

of the diseases that are not on the list is considered low and the other diseases are not very com-

mon. The responsibility to take action rests with the government solely in the event of a cluster out-

break, or with the RIVM after receiving a research request from the government. In the mean time 

the airline is responsible for monitoring the developments and progressions of diseases. The RIVM 

did not think that through air travel pathogenic contaminations are more likely to occur than through 

traveling with public transport.  

There have been a few discussions amongst governmental parties on the topic of hygiene in Aviation; 

however, no conclusions have been made public. 

 

In addition, the RIVM has never before been approached to conduct a research on aircraft surface 

conditions and hygiene in aircraft cabins in general. It is not the responsibility of the RIVM to take 

measures or instigate actions in this field, without the government being involved.  

In case there would be a maximum number of CFUs permitted in an aircraft the airline and/or airport 

are most likely the parties who are in control of this process.  

2.2.2 ILT 

From the desk research the tasks of the ILT appeared clear on the subject of hygiene. The ILT had 

formulated that the organization’s main purpose is to monitor all aircraft in the fields of Operations, 

Technical aspects and passenger safety. Hygiene could be considered a matter concerning both pas-

senger safety as well as operations. Still specific information and regulations, on Hygiene in particu-

lar, seemed impossible to find. 

The main interview questions that came to mind concerned the lack of available guidelines and rules 

on cleaning procedures and measures, as well as on the statements made in the research document 

on the Investigation that took place at AAS. This research was conducted because all ground handling 

responsibilities were passed on to the airport operators.  

 

 

How come hygiene does not appear to be high on the agenda? 
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The ILT does random inspections on all aspects of ground handling. A survey on ground handling in 

the Netherlands (2008), performed by the ILT, showed that no ‘real’ standard information appeared 

to be available on Hygiene.  

 

To what extend does the ILT keep track of hygiene and health matters? 

 

Moreover, It was apparent that cleaning companies were not part of the airport’s safety platform, 

preventing the possibility to exchange information between the different providers. The trainings for 

the cleaners are also performed independently by the cleaning companies. 

 

Are there standards that the ILT is actively having companies live up to, now four years after this 

report was written and after pandemics started to threaten the world? 

 

The inspectors found that the cleaning companies had never been subjected to inspections before.  

 

Has this changed since 2008? 

 

The inspectors finally stated that because of the low risk activities of the cleaners, standardization is 

not considered required and further inspections are unnecessary.  

 

Is this still the case in 2012 as well? 

 

These questions were subdivided into a list of more detailed questions of which the final interview 

was composed (Appendix IX). 

When confronting the ILT with the ambiguities concerning hygiene, the ILT replied with the following 

statement (Figure 3):  

 

 

Onderwerp: tav 'SAVA-team': onderzoek naar hygiëne in vliegtuigen (cabine) en betrokkenheid 

overheid.  

Reactie Via e-mail (Inspectie Leefomgeving en Transport) 03/05/2012 01:23 NM 

 

Geachte mevrouw Raaphorst, 

Dank voor uw e-mail, deze is in goede orde ontvangen. 

 

De Inspectie ILT houdt geen controles of toezicht op de hygiëne in vliegtuigen, hier is geen re-

gelgeving voor. Wij kunnen u dan ook niet verder helpen. 

U kunt het beste contact opnemen met de grote luchtvaartmaatschappijen in Nederland, zij 

hebben hier ongetwijfeld afspraken over gemaakt met de schoonmaakbedrijven. 

 

Wij vertrouwen erop u hiermee voldoende te hebben geïnformeerd. 

 

Hoogachtend, 
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Meld- en Informatiecentrum 

ILT/Handhavingsbeleid 

Inspectie Leefomgeving en Transport 

Nieuwe Uitleg 1 | 2514 BP | Den Haag 

Postbus 16191 | 2500 BD | Den Haag 

088 489 0000 (lokaal tarief) 

www.ilent.nl 

Klant Via webformulier (Kirsten Raaphorst) 02/05/2012 04:42 NM 

 

Figure 3 Email Response ILT 

 

The response by the ILT to my interview explains the lack of information available on this topic by 

stating that in fact there are no rules and regulations in the field of hygiene; nor does the ILT monitor 

the hygienic conditions of aircraft. It is suggested to approach airlines and cleaning companies for 

information on their mutual agreements. 

2.3 Aircraft Sampling 

From the brainstorm session held prior to the commencement of this research as well as though the 

preliminary study, the best way to determine whether the aircraft is in fact a breeding ground for 

bacteria and other CFUs seemed to be the taking samples of commercial aircraft in use. This is set up 

(2.3.1) and executed as follows (2.3.2): 

2.3.1 Aircraft Sampling Setup 

The indicated poor hygiene and the large number of alternating different people making use of the 

facilities, as was stated in the research plan, indicate that bacteria and other pathogenic particles can 

nest in the upholstery, chairs and carpeting. This argument is strengthened by findings from previous 

air quality researches. An aircraft is often times considered a hostile environment for pathogens, 

because of the low relative humidity and air pressure. However, in previous researches by multiple 

international Universities and by Airbus, performed on the air within the cabin, it appeared that par-

ticles were present, such as mites and fungi/ spores, that are originating from the upholstery. An 

actual insight into the current state of an aircraft cabin can either confirm or disprove this theory.  

 

The planned tests will focus on several common bacterial and viral types as well as mites and fungi. 

In collaboration with ‘Bureau de Wit, specialized in measurements within the Food industry, Infesta-

tion prevention and Water safety, swabs will be taken from several aircraft cabin items. The main 

items that are interesting to swab are: 

 The Galley surfaces 

 Toilet door knobs 

 Armrests 

 Seats cushions and sides of the seats 

 Carpet near the front of the aircraft 

 Remote controls and vent caps  
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The airlines will be approached through email, requesting a phone call to further elaborate on the 

procedures of the tests and the settlements (Appendix X). All tests and information obtained from 

the companies and aircraft will be anonymously processed in the report. 

Some of the possible benefits for the airlines from cooperating with the tests could be a knowledge 

advantage over the competitors. I case the aircraft turn out to be badly contaminated, the airline is 

able to intervene by taking action before passengers become ill or negative publicity hits the airline 

sector. In addition, costs can be saved in the field of a reduced absenteeism amongst cabin personnel 

when dealing with the rates of contamination. 

2.3.2 Sampling Results 

The emails were never answered by any of the airlines nor by the aircraft maintenance organizations. 

Personal contacts, that work for the approached airlines, were able to consult colleagues that are 

either involved in related activities or that received the previously mentioned email, to find out why 

there has not been a response.  

The reason for their reluctance is the fear of reputational damage. In addition, the Airlines want to 

prevent any traceable information from spreading. In this case there is no guarantee that the infor-

mation that is promised to be incorporated in the research anonymously, would truly be kept name-

less. Some of the airlines are said to have their own laboratories, where, inter alia, cabin samples are 

cultured. As mentioned previously as well, the information on the outcomes is classified and un ac-

cessible for external parties as well as for non specific internal parties. 

Conclusively, one of the employees from the airlines involved mentioned that a further attempt to 

approach other airlines would be pointless, as they too most likely do not want sensitive data to be-

come public. 

2.4 Conclusions Preparation and Implementations Hygiene Field Research 
The desk research findings are tested through interviews with parties from the aviation industry that 

are closely involved in this matter, two governmental bodies and by setting up a real life test. 

 

 Interviews Aviation Industry 

A cabin Crew union is the most logical source to interview, as they represent their members in job-

related disputes. The President of the Cabin Crew Union VNC was fairly positive about the hygiene on 

board aircraft. He stated that progress can be made; however, no disproportionate number of com-

plaints have been registered. The cabins of regular airlines are cleaned after every flight, although 

low cost carriers tend to do so only once a day. Dirty, soiled seats and pillows are removed from the 

aircraft, where regular pillows are replaced approximately every three years during Major Mainte-

nance. The number of absentees went down drastically this period, this could be in conjunction with 

cost cuttings and fear of possible layoffs.  

 

Despite the anonymous set up for the survey, Airlines do not permit employees to disclose any in-

formation. A limited number of cabin attendants was found willing to cooperate. The results from 

the questionnaire show a different side: 

- Lack of time by the cabin crew during flight to keep aircraft clean 

- Dirty mobs and cloths used to clean the cabin are not uncommon 

- Vomit is during flight removed with wipes and coffee powder 
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The questionnaire indicates that an internal audit, of which the results have not been made public, 

was performed by the airline. In addition, tests have been done in the cabin; however, these results 

are classified. In the field of absenteeism, the link between hygiene and the rate of absences seems 

to not have been investigated yet. 

 

 Interviews Regulatory and Monitoring Agencies  

To learn more about the regulations and findings concerning hygiene in aircraft, the ILT and RIVM are 

approached.  

The RIVM replied to the email with the questionnaire by stating that the RIVM does not provide 

guidelines and does not research aircraft hygiene. To find out to what extent the RIVM is up to date 

on relating subjects, Public Relations was approached, which lead to an interview with the Center for 

Infectious Disease Control, LCI-CIb, RIVM. This interview lead to virtually the same outcome; there 

are: 

- no statistics on the relation between air travel and illnesses  

- no reasons to believe that air travel is riskier than traveling by public transport 

The responsibility for this topic rests with the government; the RIVM is not responsible in any way to 

take measures or instigate actions in this field. According to the RIVM the government has discussed 

the matter before, however the outcome was never published. The airlines would probably be the 

best source of information.  

 

The ILT gave a similar response to the email as the RIVM, stating that the ILT does not monitor nor 

regulate hygiene in aviation. The ILT suggests approaching major Dutch airlines for additional infor-

mation. 

 

 Aircraft Sampling 

To test the hypothesis on aircraft being possible breeding grounds for bacteria and other pathogens 

an onsite cabin examination is requested to airlines and maintenance organizations. 

The airlines however were unwilling to cooperate. Inside sources confirmed that the airlines were 

not willing to take any risks with sensitive information becoming public and possibly be traced back. 

The airlines are said to have taken samples themselves; however, this information is classified.  
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3. Conclusions and Recommendations 
Looking back on the research it can be concluded that all power, in the field of aircraft hygiene, lies 

with the airlines (3.1).  

There may be different approaches and parties needed to successfully penetrate the airline sector 

(3.2). 

3.1 Conclusions 

In this first phase of the research to determine whether there is a market for NanoServices in avia-

tion, the airline sector is studied to find out what the general hygienic state of commercial aircraft is. 

Is hygiene a topical subject amongst airlines and what is the level of awareness in the aviation indus-

try and relating fields? 

Prior to the research, disturbing statements were made by airline personnel and in addition, the in-

creasing number of communicable diseases, immune bacteria and biochemical terrorism were 

grounds to investigate the hygienic standards of modern day aviation.  

 

 The main research question for this research is: “What are the standards for aircraft hygiene 

stated by the regulatory bodies, and is it feasible for an airline to comply with these regula-

tions?” 

 

In order to answer the research question, three hypothesis were drawn to form the basis for a sys-

tematic approach of the research, namely: 

 

1. There are regulations concerning aircraft cabin hygiene. 

2. Passengers can get infected during flight because of the hygienic conditions. 

3. Airlines are able to comply with hygiene regulations. 

 

1. There are regulations concerning aircraft cabin hygiene.   FALSE 

The first hypothesis was investigated by means of a desk research; determining what governmental 

and regulatory bodies are involved and responsible for regulating the aviation industry and public 

health affairs, complemented by information from a verification interview with the ILT and RIVM. 

 

The main aviation related legislative bodies on international level are ICAO and IATA. ICAO in the 

field of hygiene works with the WHO. IATA provides a manual on cabin cleaning, however does not 

elaborate on detergents to use, time required nor the level of hygiene that needs to be achieved. 

 

The Dutch ILT in 2010 gave responsibility of ground handling activities to the airport. A survey held by 

the ILT in 2008 states cleaning activities form no risk to operations and require no further inspections 

or standardizations. When interviewed, the ILT explains that it indeed does not monitor nor regulate 

hygiene in aviation and that the Airlines can elaborate on it more. 

In the field of hygiene and public health, the Dutch national public health research body RIVM states 

that it does not regulate or monitor hygienic matters in aviation either, and recommends approach-

ing the Airlines for further information as well. 

 

The WHO has published a ‘Guide to Hygiene and Sanitation in Aviation’, based on IHR (2005) regula-

tions, describing cleaning procedures and means to control risks after a case of illness on board. 
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However, the publication does not raise awareness or mention limiting the rates of CFUs due to or-

ganic pollution on board. It is not legally binding like the IHR. 

 

Recapitulating: There are no regulations in the field or aircraft hygiene. There are international 

guidelines, compiled by the WHO in association with the IHR, ICAO and IATA. However, these do not 

elaborate on CFU minima or effective prevention of cross contamination through organic surface 

pollution. 

 

2. Passengers can get infected during flight because of the hygienic conditions. UNDECIDED 

The second hypothesis is partially investigated through desk research of previously performed tests 

on aircraft by companies and universities worldwide. In addition, interviews with the largest Dutch 

cabin crew union VNC and cabin crew are expected to provide valuable insight in actual aircraft hy-

giene. To test the hypotheses and the obtained information, airlines are approached to perform an 

anonymous cabin hygiene test. 

 

Previously performed research shows that air quality in aircraft is of high quality and that the risk of 

contamination through airborne communicable diseases is very low due to the use of HEPA filters. 

Despite the fact that these filters are commonly applied, it is not mandatory for aircraft to be 

equipped with HEPA filters. 

The additional researches show that from dust particles and swabs taken from aircraft bacteria such 

as Streptococcus and Micrococcus, mites, fungi and endotoxins were encountered.  

 

The RIVM stated during the interview that there is no direct link between air travel and illnesses and 

that it is impossible to determine whether a patient got contaminated in the flight, prior to the flight 

of shortly after the flight.  

 

From interviews with several cabin attendants it became evident that situations occur on board that 

are potentially harmful to the public health. Dirty mobs and cloths have been used to clean the air-

craft, the same cloth used for the lavatory was used for the galley as well and vomit is removed with 

wet wipes and covered with coffee powder. 

 

There is uncertainty on the rate of absenteeism. The VNC president calls it low, cabin attendants call 

it high. The reasons for the absence are also indistinct, as it is thought that the fear for job loss is 

related to this as well. 

 

The only way to get clarity on this is to research the aircraft conditions. However, the airlines and 

maintenance companies were unwilling to cooperate. Airlines were afraid of reputational damage. 

Test results from the airlines own observations are classified.  

 

Recapitulating: Contamination through cabin air can be considered highly unlikely, provided that 

HEPA filters are installed. 

Cross contamination however is not demonstrated. The RIVM considers the chance of getting infect-

ed during air travel equal to getting infected through traveling with other forms of public transport. 

Therefore, it could be possible to get cross contaminated during a flight. The cabin crew statements 

suggest that hygiene in the cabin is poor, however there are no numbers to show the consequences. 
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Airlines behave mysteriously and refuse to disclose information that could support or deny the hy-

pothesis. 

 

3. Airlines are able to comply with hygiene regulations.  UNDECIDED 

There are no regulations concerning aircraft cabin hygiene written by the international aviation regu-

lators or the Dutch government. There are no minima for thoroughness of cleaning/ disinfecting ac-

tivities and no limit values for the number of CFU in an aircraft. The hygiene perception among cabin 

members is bad and it is stated that the cleaning personnel does not have enough time to properly 

perform their tasks. 

The way aircraft are cleaned is in such a manner that they appear (optically) clean. Once every major 

overhaul which are approximately 3 to 5 years apart, the entire cabin furniture including the carpets 

are replaced. 

The airlines appear to be in charge of their own cleaning procedures, standards and hygiene supervi-

sion. Both the ILT and RIVM have referred us to the airlines for clarification on the matter. Airlines 

have subcontractors performing the actual cleaning activities.  

 

Recapitulating: Since the Airlines determine their own cleaning policies it goes without saying that 

whether they comply no longer applies. Airlines contract cleaning companies to perform cleaning 

activities in between flights or at the end/ beginning of a day.  

Airlines have shown to be cautious in providing and disclosing information on all areas. Especially 

hygiene has proofed to be a secretive subject. Therefore, based on the finding during this research it 

is impossible to tell how the airlines manage their cabin hygiene and if the cleaning companies are 

able to meet the airlines’ requirements. It can be concluded that the cabin crew feels that there is 

not enough time for the cleaning staff to properly clean the aircraft, and the cases where dirty clean-

ing equipment was used to clean the aircraft do not indicate close supervision. 

 

 The main research question for this research: “What are the standards for aircraft hygiene 

stated by the regulatory bodies, and is it feasible for an airline to comply with these regula-

tions?”  

Can be answered by: 

 There are no regulatory hygiene standards 

 Airlines make/ determine their own cleaning and hygiene policies 

 Based on the cabin crew statements the cabin cleaners are under too much time pressure to 

properly clean the cabin; in the process of cleaning, unhygienic cleaning methods and equip-

ment are used. 

3.2 Recommendations  
In the current situation it is apparent that the airlines have total control over all aspects concerning 

hygiene in their aircraft. The airlines are hesitant to release any details to third parties and prohibit 

their employees to disclose anything as well. Options for gaining information to substantiate expec-

tations and assumptions, and to get access to aviation parties can be: 

1. Approach Airport Cleaning Companies 

2. Try a Different Approach  

3. Try a Different Aviation Branch 

4. Try Getting Governmental Support 
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ad 1. Approach Airport Cleaning Companies  

The cleaning companies that are operating at Schiphol (Appendix IV) can be approached for further 

information; however, IATA states:  

 

IATA SGHA (2008) 

“2.2 Neither Party to this Agreement shall disclose any information contained in Annex(es) B to out-

side parties without the prior consent of the other Party, unless such information is specifically re-

quired by applicable law or by governmental or authorities' regulations, in which case the other Par-

ty will be notified accordingly.” 4 

 

So depending whether specific cabin cleaning activities are considered normal practice, Annex A, or 

Special Practice, Annex B, will determine whether they will disclose any details. Taking into consider-

ation that the cleaning companies most likely do not want to make their information public either. In 

addition, applying Nano-coatings could mean a direct competition for the cleaning companies.  

 

Therefore, it might be useful to prepare an overview of the consequences of a reduced need for 

cleaning will have on the cleaning companies. This overview can at the same time serve as negotia-

tion materials to the airline. 

 

ad 2. Try a Different Approach 

Because of the financial crisis and inevitable cost savings it is unlikely that the airline industry is cur-

rently susceptible for offers by NanoServices that require: 

 Investments, in times of cutbacks 

 Research, that will cost time and funds  

 Motivational force 

 

The motivational force is probably the main reason for the airlines not to be willing to do research 

and invest in Nano-coatings to improve hygiene. 

 The airlines are the only ones up to date on the hygienic state of their aircraft 

 The government does not regulate nor inspect hygiene in aviation 

 The health institutes cannot proof where contaminations and illnesses trace back to, and 

therefore have no ground to suspect aircraft over other means of transportation 

 Absenteeism rates are not accessible to public, and the root causes are unknown 

In order to get the airlines attention in the field of hygiene it may be necessary to involve the gov-

ernment on the matter as the compelling force. 

However, relationships with airlines and other aviation related businesses may be of a more friendly 

nature when the government is not immediately involved. Promoting the products using previous 

achievements in other sectors as well as combining the antibacterial properties with other, not path-

ogenic advantages. For this, NanoSevices could start making a portfolio with relevant documenta-

tion, orderly organized and providing source citations for every document and research about the 

Nano-coatings in the portfolio as well as on the website. 
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ad 3. Try a Different Aviation Branche 

As is stated in part one’s 1.2.1 Company Goal, Phase 3 suggests exploring the Airport opportunities. 

When assessing the air quality on board, it is questionable whether the airline industry is the right 

target group. The Airport could possibly offer better opportunities. However, it is best to assess 

which criteria apply to airports, and what would make them need the products NanoServices offers. 

It should also be taken into consideration that the Netherlands as a whole might not be a good target 

group. The Asian market might be much more susceptible to this type of prevention and war on 

germs, since mouth caps are a common phenomenon. The Americans are known for their fear of 

contagion and disease spreading as well as their aggressive approach.  

How can this fear of pathogens or awareness of the consequences be transferred and communicated 

to the Dutch people and their sober “common sense” perspective on this matter? 

 

ad 4. Try Getting Governmental Support 

On the subject of Hygiene in aviation there appeared to be no regulations or supervision. It could be 

worthwhile to research this question even further, before actively approaching governmental agen-

cies, to uncover why the government has not taken action after the pandemic threats of the past 

decade or now that resistant bacteria numbers and contaminations are growing. 

 Could there be a (counter) lobby on this specific theme? 

 Is the situation in fact under control, based on non public information? 

 Is this topic at the bottom of the political agenda because of other, more acute matters? 

 Is there simply no awareness of the potential gravity of the situation in The Hague? 

 

In case of this last statement, the government can be approached to explain why there is reason to 

believe that aircraft can form a public health risk and measures need to be taken. This statement 

might need additional substantiation first, which can be done through collecting more data on the 

experiences of cabin attendants (on a larger scale) and by approaching organizations such as the 

Arbeidsomstandigheden (ARBO) service, in English Labor Conditions service, concerning absentee-

ism. 

 

To determine the platform for this matter, a petition could be initiated. A citizen initiative needs a 

minimum of 40,000 signatures from people that are entitled to vote.31 

 

Summarizing, NanoServices can demonstrate the need for antibacterial and self-cleaning coatings to 

the government by adding references from all current customers and affiliated branches and ap-

proach the issue from a different angle; promoting the advantages of the coating rather than the 

potential health issues in current commercial aviation. 

The Airline industry itself can be approached from a different point of view as well, focusing on costs 

savings in the field of cleaning methods and cleaning supplies such as detergents. For this, the clean-

ing procedures of specific airlines are the main sources of information. 

 

Through a Workshop themed ‘How to make Hygiene in Aviation Discussable’ the final recommenda-

tions are put to discussion to obtain a new vision, different ways to approach the subject and more 

details on what steps to take in the future. 
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4. Workshop 
Based on the findings listed in the third chapter Conclusions from Phase two, a workshop is set up 

(4.1). During the workshop, different ways to approach the aviation industry were suggested and 

compared to the research approach (4.2). The main outcome of the workshop recommends a less 

negative and warning message, focusing on opportunities (4.3). 

4.1 Workshop Theme Definition 

Based on the indicative outcome of the interviews with cabin crewmembers, it can be concluded that 

the cleaning methods used to clean the aircraft cabin, galleys and toilets are limited to a minimum: 

 The use of dirty cleaning equipment occurs 

 The cabin is maintained to where it is optically clean, because limited time impedes a more 

thorough cleaning process.  

Despite this, there is no actual data to substantiate that aircraft form a threat to public health. How-

ever, there is no research data available to proof otherwise either. 

 

Since this subject-matter seems un-discussable there appears to be no view on the hygienic situation 

in aviation. The closeness of the approached airlines on this topic is remarkable. It is expected that in 

time the current state of affairs can pose a risk to public health.  

Innovations in the field of hygiene have lead to Nano-coatings, which have proven to be able to en-

hance the hygienic environment substantially, within amongst others public spaces. 

 

Therefore the workshop is themed ‘How to make Hygiene in Aviation Discussable’. 

4.2 Around-the-Table Discussion 

During the ‘Around-the-Table’ workshop the conversation went in different directions, where the 

subjects were supplemented by the other members of the discussion. The topics discussed can be 

subdivided into the following categories: 

1. Comparing Industries 

2. Airports versus Airlines 

3. Approaching Airlines 

4. Governmental Involvement  
 
ad 1. Comparing Industries 
The discussion commenced with the following statement:  

“Perhaps there is a reason that there are no regulations concerning hygiene in aviation. The govern-

ments were aware of the role of the aviation industry in the spreading of diseases through passenger 

air-transport as it happened (inter alia Swine Flu 2009), and still there are no measures taken today.” 

 

The RIVM had stated in the interview held for the research that it is hard to determine the Actual 

role of aircraft in the chain of contamination. The reason for this is because there is no telling wheth-

er the passenger got contaminated pre or after flight while using public transport, or whether it hap-

pened in the aircraft itself 

Aside from that, regulations tend to lag behind on incidents as well as on product developments. An 

example of this is the scandal concerning the Maasstad Hospital, where thousands of patients were 
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contaminated with the multi-resistant Klebsiella bacteria, before governmental supervision was en-

hanced. 

However, Hongkong took action soon after an outbreak in their subway system, by applying antibac-

terial silver titanium-dioxide Nano-coating on surfaces of their subways, metros, cash machines and 

more. 

During tests on the bacterial number found on surfaces after being coated showed a reduction of 90 

percent. Despite this number, it does not proof the need for the coating. It is just a number. It is hard 

to determine what the benefits and effects are in the clinical picture of the whole community; since 

that would solely be based on assumptions.  

Although on this scale it is hard to substantiate the benefits based on assumptions, significant ad-

vantages have been achieved in a different industry, namely: Children’s Daycare Centers. A Daycare 

center, encountering an overall 20 percent absenteeism rate, has tested the effects of applying 

Nano-coatings on frequently touched surfaces, such as doorknobs. The results show a significant 

drop to four percent the next year and seven percent the following year. However, this needs to be 

monitored for several more years to consider the effects demonstrated. 

 

Supermarkets have now started to implement Nano-coatings on the shopping cart handles. These 

have repeatedly been tested in the past and proof to be a true bacterial breeding ground. The choice 

of the supermarket do coat their carts has a double advantage: 

1. The carts are very hygienic, from bacterial perspective.  

This might not immediately result in a noticeable popularity enhancement. However: 

2. In case of an outbreak, the supermarket will be prepared and maybe already be known for 

their high hygiene standards and proactive attitude towards public health. 

In the United states, hygiene is already high on the agenda and supermarkets provide disinfectant 

wipes to clean the cart handles with as you enter the store. In addition, they provide hand sanitizing 

pumps in abundance. All these measures would become redundant, resulting in cost savings. 

 
ad 2. Airports versus Airlines 
This could be interesting for the Airports, since there are areas within Schiphol that are known to be 

cleaned over 17 times a day. The airport actually takes samples to determine the level of hygiene 

achieved by the cleaners. This could be a major cost saving and competitive advantage.  

Rather than to focus on the negative, potentially harmful situations that could occur in the future, 

using a more positive approach could be more promising: 

 Focus on potential competitive advantages 

 How the coatings could result in a financial profit for the airline 

 

As opposed to Schiphol, KLM for instance does not monitor or document the hygienic state of the 

cabin interior during line maintenance nor when it is being replaced during overhaul. The cleaning 

activities that are performed in-between flights or at the end of a flight day are generally for aesthet-

ic purposes only. The galley and toilets are cleaned more thoroughly; however, there are no bacterial 

studies on these areas either. 

Doing bacterial tests on board the aircraft can be done discretely and quickly; however, in essence 

his is not even necessary. Tests performed in the ICE train’s 1st class compartment showed large 

numbers of harmful pathogenic particles. This can be used to compare situations.  

  



 

44 
 

 

 

ad 3. Approaching Airlines 
If absenteeism for the airline could be decreased that could save major costs. In order to find out 

what the current scale of absentees is, the Health departments of airlines can be contacted. There 

have been mixed signals on the magnitude of absenteeism in the aviation industry and the causes so 

far have remained unclear.  

In order to see whether absenteeism will decrease can be tested by coating aircraft galleys and toi-

lets of some aircraft and comparing them to non coated aircraft absenteeism rates. This way the 

airlines can experience it themselves without them having to be subjected to hygiene tests. If neces-

sary the airline (maintenance) crew could apply the coating themselves. 

 

In these challenging economic times, every Euro counts; however, there is more than just finances. 

The airline can show how they care about the wellbeing of their employees, as well as the wellbeing 

of their passengers, while doing cost savings on cleaning and cleaning supplies. 

In other industries, for example office buildings that operate through flexible working stations, the 

keyboards are already being coated with Nano-coatings. This is done to ensure a hygienic working 

place and enhance the feeling of working at a clean spot, no matter when or where you are seated. 

Yearly thousands of keyboards are coated, even though it is unlikely that if this would not be done 

the personnel would go on strike over it.  

Why is there so much attention for Flexdesks in office buildings on ground and not for Flexplaces in 

the air? Several statements apply to Airlines that would make use of Antibacterial/self cleaning coat-

ings: 

 

 We care about our personnel’s wellbeing 

 We prevent, rather than recover 

 We improve workplaces 

 Improve working and living conditions on board 

 We believe in social responsibility 

 We as an airline are constantly innovating 

 We do everything we know to be possible to control diseases  

 We meticulously work on improving maintenance and safety 

 

Coating surfaces can be done for as little as €12,-/m2, while providing continuous effectiveness for 

several consecutive years. Galleys and toilets can be coated to increase safety and avoid conse-

quences of accidental reuse of cleaning clothes (as mentioned in 2.1.2 Cabin Attendants, Interviews). 

An additional internal inquiry can be held by the airline to determine the areas where most progress 

can be made.  

 

More practical advantages of coating for instance the complete toilet area are: 

 Lesser adhesion of waste materials to the surfaces of for instance the toilet bowl 

 Odors disappear quicker. 

o Smelly residues are less likely to form 

o Aerosolized bacteria and smelling particles are decomposed by the coatings on the 

walls 

 

Employee related 

aspects 

Business and mar-

keting aspects 
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Conclusively, it is always up to the airline to decide whether they want to go public with the use of 

Nano-coatings, or if they would prefer keeping it to themselves/ their cabin employees. 

 

ad 4. Governmental Involvement  
The use of Nano-coatings in aviation as well as in general entails a series of advantages along with it. 

The main advantage is that it is less likely for pathogenic surface contamination to occur in public 

places. Less people overall will get infected, which leads to less treatments being needed. 

The rise of resistant bacteria and the places where they are found is a hot topic. Less sick people and 

lesser treatments can slow the growing development of immune bacteria down. 

4.3 Workshop Results  

Summarizing the highlights from the workshop, the main element that answers the theme of the 

workshop is, that in order to open a discussion with (commercial) parties the matter could best be 

approached in a positive way. This means focusing on the advantages and possibilities of applying 

Nano-coatings, rather than confronting parties with the potential consequences of not doing so. 

In addition, airlines are hesitant to expose themselves by allowing tests. Since test results are not 

more than a number, alternative ways to compare and demonstrate the advantages are more likely 

to be successful. For this, successes from other industries and the use of Nano-coatings can be taken 

into account. 

Business aspects that could be attractive for airlines in particular are: 

 Consciously and continuously working on controlling health matters 

 Creating the most hygienic and livable working environment possible for employees 

 Corporate Social Responsibility (CSR) 

Airlines do not have to go public with the use of Nano-coatings and it can be an affordable way to 

test cost savings in an innovative way. 

The department within a company, that is most likely to be responsible for this, is either the depart-

ment of CSR or Marketing. In addition, the Medical/ Health department concerns the companies 

personnel and could be approached for the aspects of: 

 Cleaner working environment 

 The best possible health measures for personnel  
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Appendix I  Phase Pyramid 
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Appendix II  Brainstorm 
The main aspects that were discussed in the brainstorm are listed below. 

 

1. Wat zijn de meest kritische punten (qua bacteriën) in de cabine? 

 Pantryblad 

 Tapijt 

 Stoelleuningen 

 Stoelzittingen en zijkanten rugsteun 

 Afstandsbedieningen  

 Bagage compartimenten 

 Toilet deurgreep, doorspoelknop, kraan. 

 

2. Hoe wordt het vliegtuig van binnen tegenwoordig gereinigd en hoe vaak en waarmee? 

Een keer per vlucht, dus 2x per cycle, gedurende het turn-around proces. De nadruk ligt voorname-

lijk op optisch schoon.  

 

a. Galley  

Meestal wordt er eerst een lapje door het toilet gehaald en vervolgens indien nodig pas door de 

galley. Het pantry werkblad is niet schoon, het wordt gebruikt om tassen op te zetten, waarna hier 

het eten wordt klaargemaakt. De maaltijden zijn ge-seald, behalve de salades. Het voedsel wordt 

zonder handschoenen aan de passagiers gegeven, terwijl de stewardessen ook de toiletten reinigen 

tussendoor. Gedurende het turn-around proces van het vliegtuig wordt het vliegtuig ‘optisch’ gerei-

nigd, en wordt er eventueel snel een lapje over het pantryblad gehaald.  

 

b. Cabine 

Optische reiniging. De rugleuningen van de stoelen worden door langslopende passagier gebruikt 

om zich aan vast te houden als zij door het gangpad lopen. Deze worden bij groot onderhoud (om de 

± 3, 4 a 5 jaar) vervangen. Tot die tijd gebeurd hier niets mee. De hoofdsteun beschermers worden 

na elke cycle vervangen (na een heen en terugvlucht). De zittingen van de stoelen worden tussen-

door weggehaald wanneer iemand heeft overgegeven, of als er andere uitwerpselen op terecht zijn 

gekomen. De gordijnen die worden opgehangen in Business Class, zodat de piloten kunnen rusten, 

worden ook niet gereinigd.  

 

c. Cockpit 

Mag eigenlijk alleen door een bevoegde grondwerktuigkundige worden gereinigd, maar dit gebeurd 

niet vaak; een keer per week, alhoewel het meestal op een keer per maand aankomt. Meestal pro-

beren de piloten zelf de veel gebruikte knopjes (zo goed mogelijk) schoon te houden met een mini-

maal bevochtigde lap. De meest gebruikte instrumenten (throttle, stuur, masterswitch, brandstof-

toevoer, flaps) hebben vaak een laagje viezigheid er op zitten en de plukken stof kan je er met een 

haakje achter vandaan peuteren. 

Het is al meerdere jaren een actie punt van de Unies om de cockpit beter schoon te houden (transa-

via.com). De schoonmakers mogen alleen het vuilnisbakje in de cockpit legen, maar verder niets; 

ook niet stofzuigen. 
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d. Toilet 

Vaak wel met een doekje gereinigd door de schoonmakers, en gedurende de vlucht bijgehouden 

door de stewardessen; die tevens het eten serveren, zonder handschoenen. 

 

e. Rustplekken flight crew 

Vluchtig ‘schoongemaakt’ door de schoonmakers, maar voor het grootste deel door de piloten zelf. 

Op de bedden liggen meestal een laken en een pyama klaar, maar indien niet voorradig ontbreken 

deze items en wordt er op het kale matras geslapen. 

 

f. Tapijt in de gangpaden 

Wordt nooit gereinigd, hoogstens vervangen bij het groot onderhoud. Mensen geven er op over, 

lopen er met dezelfde schoenen op als waarmee ze ook de toiletten bezoeken en op straat lopen. 

Ook komt het weleens voor dat de toiletten overstromen. Dan stroomt dit ook over het tapijt, waar 

het vervolgens intrekt en opdroogt. Daarnaast komen er ook weleens per ongeluk (soms door ver-

schillen in cultuur m.b.t. ontlasten) uitwerpselen direct op dit tapijt terecht. Deze worden verwij-

derd en de geur wordt gemaskeerd met koffiepoeder. 

 

g. Gordijnen tussen Business Class en Economy 

Worden vervangen bij groot onderhoud, of indien het klittenband is versleten (in geval van afschei-

dingsgordijn piloten).  

 

h. Kussens en andere accessoires 

- De hoesjes van de kussens worden na een cycle weggegooid, de kussens worden dan mee-

genomen (gereinigd en soms vervangen). 

- De afstandsbedieningen worden NOOIT gereinigd. 

 

Algemene punten Cabinemedewerkster: 

 Het ziekte verzuim binnen KLM is groot; het zijn veelal jonge medewerkers, dus de verwach-

ting zou juist andersom moeten zijn. 

 Er is een relatief lage drempel voor ziekmelden bij het cabine personeel. 

 Veel darminfecties na bepaalde vluchten, zoals naar India. Onduidelijk of dit wordt veroorzaakt 

door het voedsel, waardoor er later pas symptomen worden opgemerkt; door het gebruik van 

menselijke uitwerpselen in het bemesten van tuinen en binnenplaatsen of door bacteriële 

contaminatie in het vliegtuig (door bijvoorbeeld contact oppervlakken en/of lucht).  

 De buiten en zeker de binnenkanten van de bagagecompartimenten worden nauwelijks tot 

nooit gereinigd.  

 ‘s avonds als de kist aan de grond staat vind er zogenaamde ‘deep-cleaning’ plaats, maar in de 

praktijk houdt deze schoonmaak sessie niet veel in. 
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Appendix III  IATA SGHA 2008 

3.11 Interior Cleaning 

3.11.1 Clean flight deck, if specified, under the control of a person authorized by the Carrier  

(a) empty ash trays.  

(b) dispose of litter.  

(c) clear waste from seat back stowage's and racks.  

(d) wipe crew tables.  

(e) clean seats.  

(f) mop floor.  

(g) clean flight deck inside windows.  

3.11.2 Clean passenger and crew compartments (other than flight deck)  

(a) empty ash trays  

(b) dispose of litter  

(c) clear waste from overhead stowage  

(d) wipe tables  

(e) clean and tidy seats, seat belts, seat back pockets and passenger service units  

(f) clean floors (carpets and surrounds)  

(g) empty and clean refuse bins  

(h) clean surfaces in pantries, galleys (sinks, working surfaces, ovens and surrounds) and toi-

lets (wash basins, bowls, seats, mirrors and surrounds)  

(i) remove, as necessary, any contamination caused by airsickness, spilled food or drink and 

offensive stains  

(j) clean telephones, fax machines, LCD screens and other equipment  

3.11.3 Clean cabin windows.  

3.11.4 Clean  

(a) cargo compartments.  

(b) ULDs  

3.11.5 Fold and stow blankets.  

3.11.6 Make up berths.  

3.11.7 Change  

(a) head rest covers.  

(b) pillow covers. Covers to be supplied by the Carrier. 

3.11.8 Collect and/or distribute in  

(a) cabin  

(b) toilets items provided by the Carrier.  

3.11.9 Disinfect and/or deodorize aircraft with  

(a) materials provided by Carrier  

(b) materials provided by Handling Company  

3.11.10  

(a) Remove  

(b) Destroy food and material left over from incoming flights. 

3.11.11 (a) Provide or (b) Arrange for laundering of  

1. cabin blankets  

2. linen  
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Appendix IV  AAS Ground Handling Providers 2008 
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Appendix V  Gram Negative / Gram Positive bacteria 
Types of Gram-positive and negative. Direct excerption from: 

http://www.horizonpress.com/gateway/gram-negative-bacteria.html 

 

Gram-negative bacteria Gram-positive bacteria 

Acinetobacter 

Actinobacillus 

Bordetella 

Brucella 

Campylobacter 

Cyanobacteria 

Enterobacter 

Erwinia 

Escherichia coli 

Franciscella 

Helicobacter 

Hemophilus 

Klebsiella 

Legionella 

Moraxella 

Neisseria 

Pasteurella 

Proteus 

Pseudomonas 

Salmonella 

Serratia 

Shigella 

Treponema 

Vibrio 

Yersinia *#1234 

Actinobacteria 

 Actinomyces 

 Arthrobacter 

 Bifidobacterium 

 Corynebacterium 

 Frankia 

 Micrococcus 

 Micromonospora 

 Mycobacterium 

 Nocardia 

 Propionibacterium 

 Streptomyces 

Firmicutes 

 Bacilli, order Bacillales 

 Bacillus 

 Listeria 

 Staphylococcus 

 Bacilli, order Lactobacillales 

 Enterococcus 

 Lactobacillus 

 Lactococcus 

 Leuconostoc 

 Pediococcus 

 Streptococcus 

 Clostridia 

 Acetobacterium 

 Clostridium 

 Eubacterium 

 Heliobacterium 

 Heliospirillum 

 Megasphaera 

 Pectinatus 

 Selenomonas 

 Zymophilus 

 Sporomusa 

 Mollicutes 

 Mycoplasma 

http://www.horizonpress.com/gateway/gram-negative-bacteria.html
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 Spiroplasma 

 Ureaplasma 

 Erysipelothrix 
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Appendix VI  Questionnaire Cabin Crew  
 

Deze enquête is bedoeld om een beeld te krijgen van de hygiëne in vliegtuigen. Deze enquête wordt 

bij meerdere luchtvaartmaatschappijen afgenomen. De uitkomsten van de enquêtes zullen anoniem 

in het uiteindelijke rapport worden verwerkt; er zullen dus geen namen van luchtvaartmaatschappij-

en of het cabinepersoneel worden gepubliceerd. 

De enquête bestaat uit 22 vragen en zal ongeveer 5 tot 10 minuten in beslag nemen.  

Naast de vragen zijn drie vakjes opengelaten. Graag een kruisje zetten in het vakje dat van toepassing 

is en een korte toelichting in het vak onder de vraag geven. 

Ja Nee n.v.t. Vraag:  

   1. Hoe ervaart u over het algemeen genomen de hygiëne in de cabine? 

Namelijk: 

 

   2. Hoe ervaart u de hygiëne van de cabine na een vlucht? 

Namelijk: 

 

   3. Hoe ervaart u de hygiëne nadat de schoonmakers de cabine hebben schoon-

gemaakt? 

Namelijk: 

 

   4. Hoe vaak komt het voor dat er klachten van passagiers zijn over de hygiëne 

aan boord? 

Namelijk: 

 

   5. Hoe veel tijd hebben de schoonmakers in totaal om de cabine schoon te ma-

ken? 

Namelijk: 

 

   6. Wat houden de schoonmaakprocedures in? 

Namelijk: 

 

   7. Hoe vaak gebeurt het schoonmaken van de cabine door extern personeel? 

Namelijk: 

 

   8. Hoe vaak wordt de cabine compleet bacterie vrij gemaakt? 

(stoelen, tapijt, tafels, ramen, leuningen, afstandsbediening, lucht-paneel etc.) 

Namelijk: 

 

   9. Hoe wordt dit gedaan? 

Namelijk: 
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   10. Wat is de rol van het cabinepersoneel in het schoonhouden van de cabine 

(inclusief de galley en de toiletten)? 

Namelijk: 

 

   11. Hoe wordt het tapijt schoongehouden? 

Namelijk: 

 

   12. Zijn er excessen die u zich kunt herinneren die de algemene hygiëne/ gezond-

heid van de passagiers en het cabinepersoneel in gevaar brachten? 

Namelijk: 

 

   13. Zijn er gevallen bekend waarbij de cabine niet goed genoeg is schoongemaakt 

in verhouding tot de vervuiling die is opgetreden? 

Namelijk: 

 

   14. Is het ooit voorgekomen dat “extreme gevallen” door de luchtvaartmaat-

schappij niet aan de luchtvaartautoriteiten zijn gemeld? 

Namelijk: 

 

   15. Aan wie wordt bijvoorbeeld vervuiling van de cabine (door o.a. braaksel, feces 

of andere lichamelijke (vloei)stoffen) gemeld? 

Namelijk: 

 

   16. Hoe wordt braaksel opgeruimd? 

Namelijk: 

 

   17. Hoe vaak worden er gezondheidschecks gedaan bij het cabinepersoneel? 

Namelijk: 

 

   18. Is er een hoog ziekteverzuim onder cabinemedewerkers?  

Namelijk: 

 

   19. Hoe vaak worden er metingen gedaan (monsters genomen) naar de mate van 

(organische)vervuiling van de vliegtuigstoelen, het tapijt of de overhead bins? 

Namelijk: 

 

   20. Bent u eerder ondervraagd over hygiëne aan boord door:  

   a. de luchtvaartmaatschappij zelf 

   b. een externe partij 

   c. de schoonmaak instantie 

   d. de grond afhandelaars van deze luchthaven of die van de luchtvaartmaat-

schappij 

Namelijk: 
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   21. Hoe worden de galley en toiletten schoongemaakt? 

Namelijk: 

 

   22. Worden deze gedurende de vlucht schoongehouden; zo ja, hoe?  

Namelijk: 

 

Heeft u nog opmerkingen of toevoegingen? 
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Appendix VII Questionnaire RIVM 
 

Ja Nee n.v.t. Vraag  

   1. Zijn er trends zichtbaar in het aantal aan vliegreizen gerelateerde ziektegeval-

len (in zowel Nederland als het buitenland)? 

Namelijk: 

 

   2. Hoe is de huidige situatie volgens het Clb met betrekking tot de frequentie van 

uitbraken van besmettelijke ziekten? 

Namelijk: 

 

   3. Wat zijn de risico factoren gebleken? 

Namelijk: 

 

   4. Zijn er voor het publiek toegankelijke documenten van het Clb, met daarin de 

frequentie analyse, risicofactoren en de effectiviteit van interventies? 

Namelijk: 

 

   5. Waar zijn deze te vinden? 

Namelijk: 

 

   6. Wat voor aan luchtvaart hygiëne en ziekteverspreiding gerelateerde vragen en 

onderzoeksverzoeken heeft het RIVM de afgelopen 5 jaar gekregen? 

Namelijk: 

 

   7. Met welke internationale partijen heeft het RIVM contact? 

Namelijk: 

 

   8. Hoe ligt de focus met betrekking tot de aan luchtvaart gerelateerde ziektever-

spreiding in de landen/ internationale partijen waar het RIVM contact mee 

heeft? 

Namelijk:  

 

   9. Wanneer was het laatste grootschalige onderzoek naar de hygiëne van het 

interieur van vliegtuigen (door het RIVM of andere overheidsinstantie)? 

Namelijk:  

 

   10. Klopt het dat er weinig eisen zijn gesteld aan minimale hygiëne voor vliegtui-

gen (in dit geval voor de cabine)? 

Namelijk: 

 

   11. Wat is de limiet voor de hoeveelheid organische vervuiling/ Colony Forming 

Units (CFUs) op een oppervlak in een publieke ruimte (zoals een vliegtuig ca-
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bine of toilet)? 

Namelijk: 

 

   12. Wanneer zijn hier voor het laatst monsters van genomen door het RIVM of 

andere overheidsinstelling? 

Namelijk: 

 

   13. Zijn er documenten over deze (of hieraan verwante onderwerpen) toeganke-

lijk voor het publiek? 

Namelijk: 

 

   14. Waar zijn deze te vinden? 

Namelijk: 

 

   15. Zijn er richtlijnen met betrekking tot reizen en gezondheid en dan gespecifi-

ceerd op het voorkomen van pandemieën? 

Namelijk: 

 

   16. Zo ja, welke specifieke maatregelen zijn er? 

Namelijk: 

 

   17. Door wie worden deze maatregelen opgesteld en voor wie gelden deze? 

Namelijk: 

 

   18. Is dit een permanente controle, om pandemieën en ziekteverspreiding te 

voorkomen, of wordt deze alleen in geval van een uitbraak in werking gezet? 

Namelijk: 

 

 19. Welke (overheids)instanties in Nederland gaan specifiek over hygiëne in de 

luchtvaart? 

Namelijk: 

 

   20. Wie is er wettelijk verantwoordelijk voor de controle op het naar behoren 

verlopen van schoonmaakactiviteiten in vliegtuigen/ de cabine: 

a. Luchtvaartmaatschappij 

b. Luchthaven autoriteiten  

c. Grond afhandelaars 

d. Regering 

e. Schoonmaakbedrijf 

Namelijk: 

 

   21. waar moeten deze controlerende instanties precies op letten (met betrekking 

tot internationale veiligheid en verspreiding van bacteriën)? 
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Namelijk: 

 

   22. Zijn er aanbevelingen voor het invoeren van nieuwe reglementen/ wetten 

naar aanleiding van eventuele onderzoeken? 

Namelijk: 

 

   23. Zo ja, waar hebben deze specifiek betrekking op? 

Namelijk: 

 

Heeft u nog opmerkingen of toevoegingen? 
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Appendix VIII 40 GGD Hailing Diseases 
 

List of the 40 hailing diseases, derived from: 

http://www.rivm.nl/dsresource?objectid=rivmp:10932&type=org&disposition=inline 

 

 Antrax (miltvuur)  

 Humane infectie met aviair influenzavirus  

 Bof  

 Botulisme  

 Brucellose  

 Buiktyfus (typhoid fever)  

 Cholera  

 Creutzfeldt-Jakob (klassieke en variantvorm)  

 Difterie  

 Gele koorts 

 Invasieve Haemophilus influenzae type b-

infectie 

 Hantavirusinfectie 

 Hepatitis A 

 Hepatitis B 

 Hepatitis C (recent opgelopen) 

 Kinkhoest 

 Legionellose 

 Leptospirose 

 Listeriose 

 Malaria  

 Mazelen  

 

 Meningokokkenziekte  

 MRSA-infectie (clusters buiten het zieken-

huis)  

 Paratyfus  

 Pest  

 Invasieve pneumokokkenziekte (bij kinderen 

t/m 5 jaar)  

 Pokken  

 Polio  

 Psittacose 

 Q-koorts  

 Rabiës  

 Rubella  

 Severe Acute Respiratory Syndrome (SARS) 

 Shigellose 

 STEC/enterohemorragische E. coli-infectie 

 Invasieve groep A-streptokokkeninfectie 

 Tetanus  

 Trichinose  

 Tuberculose 

 Virale hemorragische koorts  

 Voedselinfectie  

 West-Nilevirusinfectie 

  

http://www.rivm.nl/dsresource?objectid=rivmp:10932&type=org&disposition=inline
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Appendix IX   Questionnaire ILT 
 

Ja Nee n.v.t. Vraag: 

   1. Welke (overheids)instanties in Nederland gaan er over hygiëne in de lucht-

vaart? 

Namelijk: 

 

   2. Welke regelingen zijn er specifiek voor gezondheid en hygiëne in de lucht-

vaart?  

Namelijk: 

 

   3. Wie is er wettelijk verantwoordelijk voor de controle op het naar behoren 

verlopen van schoonmaakactiviteiten in de cabine: 

a. Luchtvaartmaatschappij 

b. Luchthaven autoriteiten  

c. Grond afhandelaars 

d. Regering 

e. Schoonmaakbedrijf 

Namelijk: 

 

   4. Hoe vaak worden er inspecties naar de hygiëne in vliegtuigen gehouden? 

Namelijk:  

 

   5. Door welke instanties worden deze inspecties gedaan? 

Namelijk: 

 

   6. Wat houden deze inspecties in? 

Namelijk: 

 

   7. Hoe wordt het cabinepersoneel hier bij betrokken? 

Namelijk: 

 

   8. Is het RIVM door de overheid benaderd voor het uitvoeren van inspecties 

op dit gebied? 

Namelijk: 

 

   9. Zijn er nieuwe wetten in de maak met betrekking tot verscherpt schoon-

maakbeleid in de luchtvaart? 

Namelijk:  

 

   10. Is er een limiet voor organische vervuiling/ Colony Forming Units (CFUs) op 

een oppervlak in een publieke ruimte (zoals een vliegtuig cabine of toilet)? 

Namelijk:  
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   11. Zijn er na de onderzoeken die voor de rapportage ‘Inventarisatie grondaf-

handeling Nederlandse Luchthavens’ (2008) zijn gedaan nog nieuwe bezoe-

ken aan Schiphol en de grond afhandelingdiensten gebracht? 

Namelijk:  

 

   12. Zo ja: Is daarbij ook gekeken naar de schoonmakers en de schoonmaakpro-

cedures? 

Namelijk:  

 

   13. Zo niet: Komt dat door dat er in het document ‘Inventarisatie grondafhan-

deling Nederlandse Luchthavens’ (2008) staat dat de schoonmaakactivitei-

ten zo weinig risicovol zijn dat verdere inspecties niet noodzakelijk worden 

geacht? 

Namelijk: 

 

   14. Zijn er documenten over deze (of hieraan verwante) onderwerpen? 

Namelijk: 

 

   15. Zijn deze openbaar? Zo ja, waar kunnen deze worden ingezien? 

Namelijk:  

 

Heeft u nog opmerkingen of toevoegingen? 
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Appendix X   Email Letter Airlines 

 

Geachte (…), 

 

Mijn naam is Kirsten Raaphorst. Als student aan de Hogeschool van Amsterdam, Aviation Manage-

ment ben ik bezig met mijn afstudeeronderzoek waarbij ik gevraagd ben te kijken naar de aspecten 

die meespelen bij de hygiëne van cabines van internationale, commerciële vliegtuigen. Het doel van 

het onderzoek is te verkennen of er een markt is voor producten die de hygiëne aan boord verbete-

ren en verspreiding van ziektekiemen in de cabine kunnen beheersen. Het is voor mij niet geheel 

duidelijk welke functionaris dit onderwerp beheert, vandaar dat ik u als (…) deze mail stuur in de 

hoop dat u mijn vragen kunt beantwoorden of gericht kan doorverwijzen.  

 

De eerste stap in mijn onderzoek was het verkennen van mogelijke specifieke luchtvaart gerelateer-

de regelgeving met betrekking tot hygiëne in de cabine en/of verspreiding van ziektekiemen door 

reizigers en bemanning van vliegtuigen. Volgens het ILT en het RIVM zijn er geen expliciete regels en 

wetten (in Nederland) die betrekking hebben op de hygiëne in vliegtuig cabines; met uitzondering 

van door het IHR opgestelde richtlijnen over het afhandelen van een vlucht na transport van een 

vermoedelijk besmettelijke passagier. 

 

Een volgende stap in het onderzoek is om te verkennen of het mogelijk is de huidige staat van een 

gemiddelde vliegtuig cabine in kaart te brengen. Informele gesprekken met vliegend personeel van 

diverse maatschappijen schetsen een beeld, dat ik echter graag in praktijk getest en getoetst wil 

hebben.  

Om deze reden zou ik graag, desgewenst begeleid door een erkend analysebureau “Bureau de Wit”, 

een test willen uitvoeren in de cabine van een aantal (…) vliegtuigen. Dit kan zowel wanneer deze in 

de hangar staan voor onderhoud als tijdens de schoonmaak gedurende het turn around proces. Wij 

willen bij dit onderzoek ook andere luchtvaartmaatschappijen betrekken. De uitkomsten van dit 

onderzoek kunnen wellicht ook voor de airlines relevant zijn om ziekteverzuim bij vliegend perso-

neel te analyseren.  

De verkregen informatie wordt in mijn afstudeerrapport geanonimiseerd verwerkt en ook de namen 

van de airlines en eventuele andere partijen zullen niet gepubliceerd worden. Ik ben graag bereid de 

resultanten van mijn onderzoek betreffende de (…) vliegtuigen met u te delen en eventueel toe te 

lichten.  

Ik wil hierover graag met u van gedachten wisselen en zal hiertoe contact met u opnemen om te 

zien of dit mogelijk is.  

 

Met vriendelijke groet, 

 

Kirsten Raaphorst 

Hogeschool van Amsterdam, 

Aviation Management Honours Programme 

+31 (0)6 13 92 44 31, kirsten_raaphorst@live.nl  

 

 


