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Chapter 4. Main Issues 

The previous chapters have introduced the project players, provided an overview of 
research aims and detailed the procedure followed to obtain data. Now, this chapter delves 
into data analysis, focusing on primary infectious disease and, outbreak issues in the 
healthcare sector and prevalent transmissions mechanisms. Section 4.1 describes top issues 
regarding disease prevalence, such as MRSA and Legionella. Section 4.2 portrays and 
analyzes how bacteria and viruses are primarily spread in hospitals, including via hand 
contact, air, water, surfaces, linens and air travel.  

4.1 Infectious Diseases 

4.1.1 Overview 
The major issues faced by Dutch, German and Belgian hospitals are Methicillin resistant 
Staphylococcus aureus (MRSA), Extended Spectrum Beta Lactamase (ESBL)-producing 
bacteria, Clostridium difficile (27% prevalent in The Netherlands), Noro viruses, 
Vancomycin-resistant enterococcus (VRE) and multi-resistant Acinetobacter. 
4.1.2 The Netherlands 
Within The Netherlands, the primary priority is the eradication of MRSA. In particular, 
there have been two particularly problematic recent developments in MRSA strains; one 
caused by poor hygiene and attacking healthy victims, the other related to the pig farming 
community (see Appendix F for further details). Due to The Netherlands’s search and 
destroy policy, however, overall MRSA levels are relatively low in Dutch hospitals, with a 
prevalence of less than one percent, in comparison to 40% in typical United States wards 
and 60% in Intensive Care Units (ICUs).  
 
Interestingly, experts note that Extended Spectrum Beta Lactamase (ESBL)-producing 
bacteria pose a larger threat to Dutch hospitals than MRSA. ESBL, as antibiotic-resistant as 
MRSA, is found to cause different types of infections, for instance those of the pulmonary 
tract. One specific issue is Enterobacteriaceae, a gram-negative, ESBL-producing strain, 
currently being researched by microbiology expert Dr. Rob Willems in the Utrecht 
University Medical Center.  
 
Further, within The Netherlands Clostridium difficile is 27% prevalent. Noro viruses are 
particularly problematic during the winter and in cruise ships and nursing homes, where 
cases of influenza have also prevailed. In a few cases experts have mentioned Severe Acute 
Respiratory Syndrome (SARS) as an issue. There have been cases of Legionella, 
particularly in nursing homes, transmitted through hospital air or water systems. One 
Legionella outbreak occurred a couple years ago, caused by hospital flower exhibition 
which featured a fountain. 
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4.1.3 Germany 
MRSA is still the primary issue in German hospitals, with a prevalence of 20%. Germany 
and The Netherlands have collaborated to establish the Twente (MRSA-net) Project in an 
effort to share information and reduce MRSA rates in the German border region. The 
project aims to research detection and prevention of MRSA and patient treatment, and the 
European Union (EU) has provided over one million Euros of funding over three years in 
total (see Appendix G for further details). 
 
Local German health services are in the process of setting up a new project in cooperation 
with Dutch institutions to mimic the Twente (MRSA-net) project; they plan to draw up 
factors associated with MRSA and create a profile of high risk candidates, including foreign 
patients, those with catheters and those who have recently taken a holiday or stayed in a 
hospital during the previous six months.  
 
Like The Netherlands, Germany also faces problems regarding resistant virus strains rising 
due to the overuse of antibiotics, as well as Noro viruses (especially during the winter) and 
Clostridium. Further problems for Germany include gram-negative bacteria such as 
pseudomonas and Acinetobacter, Hepatitis B or C, Rotavirus II, Meningitis, K. penumoniae, 
A. baumanii and salmonella, due to the fact that hospital food comes from external caterers 
and consequently cooking cannot be regulated.  

4.1.4 Belgium 
The Belgium health care system is in many ways similar to The Netherlands and Germany, 
closer to the German infrastructure. Belgium faces issues regarding Legionella, Clostridium 
and resistant bacteria. According to Dr. Michele Gerard, a 2007 national survey produced to 
examine nosocomial infections found prevalence to be 6.2%. 

4.2 Transmission Mechanisms 

4.2.1 Overview 
The highest risk areas in Dutch, German and Belgian hospitals are ICUs, especially those 
with housing transplant patients, where in Germany the average number of infectious 
diseases can rise up to 40%. ICUs are followed by neonatology wards, hematology, 
oncology, and operating rooms, particularly those housing complex equipment such as 
electronic towers, imaging and intra-operative radiation.  
 
The number one transmission mechanism is hand contact, comprising 90% of all infectious 
disease transmission within The Netherlands hospitals. After physical contact, transmission 
takes place via instruments and surfaces within patients’ direct environments, accounting for 
five percent of total transmission. These materials include bedrails, poles, water closets, 
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television set controls, transfusion pumps, curtains, bedding and doorknobs, as well as 
instruments such as operating equipment and stethoscopes. 
 
Water plays a limited role in hospital transmission. As it is of high quality, there is typically 
no need for water treatment, although chlorination is used in some cases. One Dutch 
exception is the issue of Legionella in newly-built inpatient houses, ICUs, operating rooms 
and hotels; currently silver oxides are used for treatment. Water also poses a particular 
threat for the spread of Legionella, Pseudomonas and Acinetobacter in German hospitals; 
treatment is performed with ineffective, costly chlorodioxide machines. Overall, because of 
the rarity of such cases, experts agree that water-borne transmission is not an important 
issue for hospitals in The Netherlands and Germany. 
 
Air and linens do not play a significant role in transmission. HEPA air filters, though 
expensive, prove efficient and cost-effective in Dutch operating theatres, ICUs and 
hematology wards. Exceptions include the rare airborne transmission of MRSA or Noro 
viruses as a result of vomiting. The current disinfection process for linens in The 
Netherlands, Germany and Belgium, involving wash under high temperatures with or 
without a disinfectant, is considered cheap and effective.  

4.2.2 Hand Hygiene & Compliance 
Physical contact in Dutch hospitals breaks down to endogenous contact, accounting for 
60-70% of transmission and extremely hard to prevent, and exogenous transmission, 
through physical contact, air and droplets such as influenza. Contact entails the spread of 
bacteria and viruses through bare hands, contaminated gloves and droplets after hand 
contact. The main contributory factor is poor compliance with hand hygiene regulations, as 
low as 19.5% within The Netherlands hospitals, compared with 30% world-wide.  
 
Poor compliance in The Netherlands, Germany and Belgium is a result of negligence, lack 
of control and not enough nurses and doctors present in hospitals. Data reveals that nurses 
tend to follow hygiene procedures more consistently than doctors. Belgian hospital staff 
who contribute to the problem include surgeons, doctors, radiologists and nurses; private 
doctors and surgeons often touch patients to say hello, however do not realize that they may 
spread diseases, and thus do not comply with hygiene regulations. 
 
Hygiene regulation compliance also proves to be poor regarding daily disinfection and 
cleaning procedures. Dutch hospital hygienist Titia Hopmans stated that objects such as 
stethoscopes and television remotes are “hopefully” cleaned. Bed parts are supposed to be 
disinfected daily in ICUs, however this requirement is often overlooked in reality. A causal 
factor for poor hygiene compliance in Belgium is hospital budget; in some cases officials 
stress the high cost of alcohol, and as a result nurses use less product and the supply is not 
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refilled so as to stay within budget.  

4.2.3 Surfaces 
Dr. Ian Hall of the UK Health Protection Agency (HPA) conducted an interesting study on 
MRSA transmission dynamics in a Geneva hospital ICU, performed by a microbial risk 
assessment team interested in the threats of emerging diseases. Dr. Hall found that hand 
disinfection is 80% effective, and transmission takes place primarily skin to skin and 
healthcare worker to patient. Surfaces contaminated from skin contact, including linens 
such as hospital gowns, contributed to hospital transmission; Dr. Hall found an overall two 
percent chance per hour of contamination from a surface if a healthcare worker is in the 
setting. The study found no MRSA transmission through hospital air or water (see Appendix 
G for further details). 
 
Regarding transmission in hospital environments, according to research by Dutch 
microbiologist Dr. Rob Willems, patterns of colonization form a bulls eye shape around the 
patient; the closer objects are in proximity, the more colonized they prove to be. 
Colonization is highest on bedrails, bed poles, water closets, television set remote controls, 
transfusion pumps, and bedding. Of particular issue are computer keyboards and doorknobs, 
which employees often overlook during disinfection, and stethoscopes, which tend to touch 
many patients. Belgian experts also stress that highly-touched surfaces, such as consultation 
rooms and corridors with handrails, are particularly problematic for transmission. Dutch and 
German experts agree that floors are not an issue, as they are inevitably dirty and play no 
role in transmission. 

4.2.4 Linens 
There is a small possibility of transmission through hospital linens. There is room for 
investigation regarding transmission via physician’s uniforms, as German hospital 
employees are permitted to wear shirts with long sleeves, while hospitals in The 
Netherlands forbid this.  Another interesting area of investigation is hospital uniforms. 
While physicians are forbidden from wearing ties in The Netherlands and Germany, in the 
United States this practice is common and poses significant problems in transmission; in 
one study experts cultured American physicians’ ties were cultures and discovered 
significant amounts of bacteria colonization. Further, physicians are required to wear 
short-sleeve shirts in The Netherlands hospitals to avoid transmission via cuffs; this practice 
is not present in Germany.  

4.2.5 Air Travel 
An interesting potential transmission mechanism is air travel. Dr. Karl Schenkel of the 
Berlin Robert Koch Institute conducted a study investigating over eighty TB events taking 
place between 2001 and 2008, examined through literature (including unpublished works) 
and public health expert questionnaires. It found onboard transmission influencers to be 



 15    

quality and quantity of contact, seat proximity to index patient, patient infectivity and 
symptoms, pathogen-specific attributes (transmission mode), flight time, and onboard 
techniques such as HEPA air filtering. The study found the range of airplane seats affected 
by TB transmission to be plus or minus two rows from the index case, and the odds ratio for 
all TST-positive passengers to be 8.5. The experts recommend tracing passengers during 
flights greater or equal to eight hours, and/or otherwise exposed to frequent coughing, 
sneezing or social contact (see Appendix G for further details).  
 




