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Summary 
 
1. Summary description of project context and objec tives 
Healthcare-associated infections (HAI) are considered as adverse events occurring during 
care delivery in all types of healthcare settings. Among these, central line-related 
bloodstream infections (CRBSI) are particularly worrisome as they are associated with high 
morbidity and attributable mortality. During the past few years, there has been a remarkable 
proliferation of observational and interventional studies in the field of infection control 
reported in the literature. Many reports have demonstrated the benefit of (mostly) multimodal 
intervention strategies for the prevention of HAI, particularly CRBSI. Best practice guidelines 
and HAI prevention documents have been issued by a number of healthcare bodies and 
countries. As a step further, some countries have established mandatory outcome 
surveillance partially combined with public reporting. These variations are reflected in the 
results of the HELICS/HAI-Net surveillance and published data, which show marked 
differences of HAI and CRBSI rates between European countries. 
 The objective of PROHIBIT is to understand the variations of HAI prevention in 
Europe and to test the success of a CRBSI prevention strategy. The following questions are 
specifically addressed: 1) who issues and updates guidelines and recommendations on 
infection control in Europe?; 2) what infection control activities (surveillance and/or 
prevention) are accepted and established by European hospitals?; 3) what are the facilitators 
and barriers for compliance with best practice?; and 4) what is the effectiveness of a 
transnational prevention programme in a set of hospitals with different cultural, financial, and 
healthcare backgrounds?  

The project employs a mixed-methods approach within four scientific work packages 
combining the strengths of qualitative research, survey methods, and observational and 
experimental designs. Current guidelines and recommendations on HAI prevention have 
been systematically studied and a survey has been conducted among selected European 
hospitals. Factors interfering with the adoption and implementation of infection control 
practices will be determined using qualitative research among a set of hospitals participating 
in a multimodal intervention study to compare the effectiveness of hand hygiene or a strategy 
to improve the insertion and care of central venous catheters.  
 
2. Description of the work performed since the begi nning of the project and the main 

results achieved so far 
A review of guidelines with a focus on recommendations related to surgical site infections 
(SSI), catheter-related bloodstream infections (CRBSI), catheter-associated urinary tract 
infections (CAUTI), nosocomial pneumonia (VAP), and Clostridium difficile infection (CDI) 
was conducted at national and sub-national (regional) levels among all 27 European Union 
(EU) member states (UK counted as 4 countries: England, Northern Ireland, Scotland, 
Wales), Croatia, Iceland, Norway, and Switzerland. A total of 101 guidelines were included in 
the analysis. Guidelines for CRBSI, SSI, and VAP are available in 21 countries, CAUTI in 20, 
and CDI in 18. Fourteen countries reported to have guidelines on all five topics of interest. In 
some countries, it was only possible to locate current valid guidelines by contacting the 
national infection control contact point. Language problems, guidelines not publicly available, 
or confusing websites were some of the difficulties encountered. Most guidelines were 
developed or revised before the year 2000. Scope, detail, terminology, and structure of the 
guidelines varied widely. The scientific level of evidence and strength of recommendations in 
national guidelines are rated only in 56% of countries with large inconsistencies among 
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definitions. Evidence-based, national guidelines for HAI prevention still need to be developed 
in many European countries.  

Based on two questionnaires sent to the European Centre for Disease Prevention 
and Control (ECDC) HAI surveillance infection control contact point and experts in the field, 
two rounds of discussion were organized to obtain data on type, character, and accessibility 
of guidelines, as well as (public) reporting of HAI and national healthcare organization. 
Response rates were 100% and 93.9% for the two surveys. Current practices on publishing 
HAI data vary widely across Europe. Many experts support the idea of publishing HAI data 
and all representatives from the seven countries with established public reporting were in 
favour of such a practice. However, after the first discussion round, 12 experts changed their 
opinion. Although, most acknowledged the positive influence on hospitals by increasing 
competition on the basis of quality, they were hesitant about publishing infection rates as 
these can be misinterpreted by patients and need standardization and validation. European 
opinion leaders in infection control acknowledged the positive influence of public reporting on 
hospital performance and the resulting efforts to reduce infections. They were in favour of 
reporting of individual hospital data if 1) process indicators rather than outcome data are 
reported, and 2) delivery of surveillance is monitored by external audits. 
 A questionnaire for the Europe-wide survey on infection control measures and 
organization and structure of infection control was developed in collaboration with most 
partners of the PROHIBIT consortium and by consulting the ECDC national contact points. In 
April 2011, the questionnaire was piloted in three countries (Finland, Germany, and Hungary) 
and modified based on results. Online versions in English and German were created and 
paper versions in Bulgarian, Finnish, Greek, Italian, Lithuanian, Portuguese, Slovak, 
Slovenian, and Spanish were provided. The survey started in August 2011 and the last data 
were sent to the study centre in May 2012. Of the 34 countries invited to participate, 24 
(68%) submitted data from 296 hospitals with a census of 30 hospitals per country. 
Participating hospitals had a median of 418 beds (interquartile range [IQR]: 250-727), 1 full-
time equivalent (FTE) infection control nurse (IQR: 1-2.7), and 0.5 FTE infection control 
physician (IQR: 0.1-1). Most hospitals (96%) perform HAI outcome surveillance, 
predominantly CLABSI and SSI (both 85%). Alcohol-based handrub consumption (79%) and 
hand hygiene compliance (77%) were the two most commonly monitored process indicators. 
The median consumption of alcohol-based handrub in 2010 was 22 ml per patient day (IQR: 
12-43).  

European hospitals were invited to participate in a cluster-randomized, stepped 
wedge trial testing the promotion of hand hygiene or a strategy to improve insertion and care 
of central venous catheters. Finally, 14 centres were randomized and collected a substantial 
amount of data. All hospitals participated to three intervention workshops at the skills centre 
of the University Hospital of Groningen (The Netherlands). Attendees randomized to hand 
hygiene received an introduction to the material developed by the World Health Organization. 
Those randomized to the central venous catheter intervention were trained by a team from 
the University of Geneva Hospitals and received instruction in the use of the online 
PROHIBIT training tool for catheter care (www.carepractice.net). By January 2013, data 
were collected on 23,515 central venous catheters. The average baseline CRBSI incidence 
density was 2.5/1000 catheter-days, and the average incidence density after starting the 
intervention was 0.9/1000. A total of 2546 catheter insertions were observed with an average 
baseline compliance of 4.4% with predefined practice. Data were collected on 4761 hand 
hygiene observation sessions with compliance increasing from 48.6% at baseline to 60% 
upon intervention.  
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A screening questionnaire related to adoption, implementation, and sustainability of 
HAI prevention programmes was sent to the hospitals participating in the randomized 
controlled trial. Upon completion, telephone interviews were organized to verify data 
extracted from the questionnaire and to obtain additional information about infection control 
activities. Based on the results, six hospitals were selected to be site-visited. In the first 
round of site visits, 65 individuals participated in an individual one-hour interview; 9% were 
chief executive officers and 11% self-identified as an infection control physician-director. Of 
note, 15% and 17% of interviewees were intensive care unit (ICU) front-line physicians and 
nurses, respectively. The interviews used open questions and followed a grounded approach 
to identify themes playing a role in daily practice. Fifteen key themes emerged from the first 
round of interviews: resources; staff issues; education and training commitment; safety 
culture; internal policies; external policy; influential individuals/leadership; networks and 
communication; power distribution; cosmopolitanism; work attitude; disruptive events; 
previous implementation experiences; monitoring and feedback; and physical environment. 
Across the sites, “networks and communication” and “resources” were the most prevalent 
themes of all coded statements: 19% (between case range, 6.7-21.3) and 13% (4.9-16.8), 
respectively. The former theme was raised predominantly at the ICU level, while the latter 
occurred more in the context of senior hospital management.  

 
3. Description of the expected final results and th eir potential impact and use 
The review of national and sub-national guidelines has provided an overview of 
recommendations available in the language of local healthcare workers. Further analysis 
according to the identified topics will show how the evidence base is addressed in the 
guidelines, including their level of reliability and practicability.  

The Europe-wide survey among hospitals will provide valid descriptions of policies 
and practices currently followed in European hospitals. This knowledge will inform policy- 
makers and managers of healthcare organizations on the current situation and can serve as 
a starting point for recommendations. Identifying gaps or differences in care processes will 
help provide the incentive for problem-solving and for prioritizing HAI within countries or 
organizations. These data will also help researchers to generate further hypotheses about 
the relationship of publications, guidelines, and practices to infection control outcomes. They 
will help patients and patient organizations to act as better informed consumers and create 
pressure on individual organizations and countries to improve their infection control 
practices.    

The randomized controlled intervention trial is the first of its kind. It allows a practical 
test of the effectiveness of two well-established practices to prevent CRBSI. The qualitative 
research will reveal information on adoption, as well as on facilitators and barriers to 
implementation. This will provide guidance for stakeholders both within hospitals and at other 
levels of the healthcare system about key factors in hospital organization. The mixed 
methods approach between the randomized controlled trial and the qualitative “InDepth” 
study will shape elements related to success or failure in the process of implementing 
prevention practices. These data will provide policy-makers, managers, and clinicians with an 
improved understanding of the multidimensional functioning of prevention efforts and help 
them to discern the changes necessary to improve practices at the hospital management and 
front-line practitioner levels.  

PROBHIBIT not only provides an overview of what works and what does not work in 
implementing infection prevention measures in Europe, but it will reveal the multidimensional 
interplay between publication, management, structure, communication, collaboration, 
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training, and incentives – factors that make a hospital what it is: a real institution where real 
patients are treated by real healthcare workers.  

 
  


