
WITH THE SUPPORT OF

Proposed Action Plan  
to combat Healthcare-Associated 
Infections



Proposed Action Plan to combat 
Healthcare-Associated Infections

In collaboration with:

This report has been an initiative by:

With the participation of: DRÄGER MEDICAL

WITH  THE SUPPORT OF



Table of contents

0. Authors.................................................................................................................. 5

1. Presentation.......................................................................................................... 7

2. Executive summary............................................................................................ 9

3. Basic concepts..................................................................................................... 19

4. �Healthcare-associated infections:  
a major public health problem...................................................................... 23

4.1. Frequency of nosocomial infections or HAIs................................................ 23
4.2. Where HAIs occur......................................................................................... 25
4.3. Micro-organisms that cause HAIs................................................................. 27
4.4. HAIs in an outpatient setting......................................................................... 28
4.5. HAIs are preventable..................................................................................... 30
4.6. International surveillance of HAIs.................................................................. 30

5. Impact of HAIs................................................................................................... 33
5.1. Health and social impact............................................................................... 33
5.2. Costs of HAIs................................................................................................ 35
5.3. �Hospital funding systems and incentives for good practices........................ 36
5.4. The “case” for preventing and controlling HAIs........................................... 41

6. �Technology’s contribution to  
preventing and controlling HAIs.................................................................. 47

6.1. Managing technological innovation in hospitals............................................ 47
6.2. �Some examples of incorporating technology to combat HAIs...................... 50

7. �Strategies to combat  
Healthcare-Associated Infections ................................................................  55

7.1. Vision............................................................................................................. 56
7.2. Designing a strategy for HAIs....................................................................... 60
7.3. Internal and process-related perspective...................................................... 62
7.4. Learning and future development perspective............................................. 81
7.5. The plan’s “road map”.................................................................................. 90

8. Concluding remarks......................................................................................... 99

9. Acronyms.......................................................................................................... 101

10. Glossary of terms........................................................................................... 103

11. Bibliography................................................................................................... 109



5

Authors 

Panel of experts

 � Francisco Álvarez Lerma, Head of the Intensive Care Unit of Hospital del Mar in 
Barcelona. 

 � Joaquín Álvarez Rodríguez, Head of the Intensive Care Unit of Fuenlabrada Universi-
ty Hospital in Madrid. 

 � Jesús Mª Aranaz Andrés, Head of the Preventive Medicine and Quality Healthcare 
Department of San Juan University Hospital in Alicante.

 � Carlos Alberto Arenas Díaz, Specialist in Public Health and Preventive Medicine and 
a member of the Board of the Sociedad Española de Directivos de la Salud (Spanish 
Society of Healthcare Managers).

 � Juan Alfonso Ayala Serrano, Research scientist in CBMSO-CSIC (Severo Ochoa Centre 
for Molecular Biology-Spanish National Research Council) and a member of SEM (Spa-
nish Society of Microbiology).

 � Emilio Bouza Santiago, Head of the Microbiology and Infectious Diseases Department 
of Gregorio Marañón General University Hospital in Madrid. 

 � Esther Calbo Sebastián, Department of Infectious Diseases and Internal Medicine De-
partment of Mutua de Terrassa Hospital (Barcelona).

  �José Mª Calvo Vecino, Head of the Anaesthesiology and Resuscitation Department 
at Infanta Leonor University Hospital in Madrid. 

 � Víctor Miguel del Campo Pérez, Head of the Preventive Medicine and Occupational 
Risk Prevention Department of Meixoeiro XXI Hospital in Vigo. 

 � Ramón Cisterna Cáncer, Head of the Clinical Microbiology and Infection Control De-
partment of Basurto Hospital in Bilbao.

 � Joaquín Estévez Lucas, President of SEDISA (Spanish Society of Healthcare Managers). 
 � Ángel Luis Fernández González, Cardiac Surgery Department of Santiago University 
Hospital and President of SECTCV (Spanish Society of Thoracic-Cardiovascular Sur-
gery). 

 � Mª Teresa Gea Velázquez de Castro, Preventive Medicine and Quality Healthcare 
Department of San Juan University Hospital in Alicante. 

 � Juan Pablo Horcajada Gallego, Head of the Infectious Disease Department of Hos-
pital del Mar, Barcelona.

 � Melchor Hoyos García, Managing Director of La Fe Polytechnic University Hospital 
in Valencia.

 � Ramón Limón Ramírez, Head of the Preventive Medicine and Quality Healthcare 
Department of Hospital de la Plana in Castellón.

 � Joaquín Martínez Hernáncez, Managing Director of La Luz Clinic in Madrid.
 � Emilio Maseda Garrido, Medical Specialist from the Anaesthesiology and Resuscita-
tion Unit of La Paz Hospital in Madrid.

 � Vicente Monge Jódar, Director emeritus of the Preventive Medicine Department of 
Ramón y Cajal University Hospital in Madrid. 

 � Mercedes Palomar Martínez, Head of the Preventive Medicine Department of Arn-
au de Vilanova University Hospital in Lleida and scientific coordinator of the Patient 
Safety Strategy.



6

proposed plan to combat healthcare-associated infections

 � César Pascual Fernández, Managing Director of Marqués de Valdecilla University 
Hospital in Santander. 

 � Enrique Peiró Callizo, Head of the Osakidetza Corporate Service Public Health and 
Patient Safety Programmes.

 � Tomás Quirós Morato, Director of Healthcare Organisation and Quality in Ribera de 
Alzira University Hospital. 

 � José María Ruiz Ortega, Head of the Quality Assurance, Services and Liaison De-
partment of Murcia Autonomous Community. 

 � Miguel Salavert Lletí, Infectious Disease Unit and Clinical Medicine Department of 
La Fe Polytechnic University Hospital, Valencia.

 � Cristina Sanz Sebastián, Medical Specialist in Preventive Medicine from La Princesa 
University Hospital in Madrid. 

 � Antoni Trilla García, Head of the Preventive Medicine and Epidemiology Department 
and Director of Quality and Clinical Safety of the Clínic Hospital in Barcelona. 

 � Berta María Uriel Latorre, Head of the Preventive Medicine Department of Ourense 
University Hospital Complex.

Scientific societies

  AEGRIS, Spanish Association of Health Risk Management. 
 � Hospital Infection Study Group (GEIH) of the Spanish Society of Infectious Diseases 
and Clinical Microbiology (SEIMC). 

  SEDAR, Spanish Society of Anaesthesiology, Resuscitation and Pain Therapy. 
  SECTCV, Spanish Society of Thoracic-Cardiovascular Surgery. 
 � SEMICYUC, Spanish Society of Intensive and Critical Care Medicine and Coronary 
Units. 

  SEMPSPH, Spanish Society of Preventive Medicine, Public Health and Hygiene. 
  SEDISA, Spanish Society of Healthcare Managers. 
  SEM, Spanish Society of Microbiology. 

Coordination and drafting

  Víctor Cañellas, Antares Consulting.
  Esteban Carrillo, Antares Consulting.
  Adela Cervantes, Antares Consulting.
  Eduard Portella, Antares Consulting.
  Bernardo Ubago, Antares Consulting.

Companies backing the initiative

  3M España, S.A.
  Becton Dickinson, S.A. 
  Laboratorios Hartmman, S.A.
  Hospira Productos Farmacéuticos y Hospitalarios, S.L.
  Izasa Hospital, S.L.



7

1. Presentation 
For over 35 years, Fenin has brought together health technology companies in the Spa-
nish market, with the goal of protecting their interests and representing and promoting 
health technology at all levels. As a large intersectoral group, we have a wide variety of 
diverse members in all medical and health technology subsectors.

The Federation would not be able to fulfil its mission and main objective if it was not 
equally committed, determined and rigorous in fulfilling its obligation to identify and 
make society aware of those areas of healthcare which may present a risk to citizens 
or result in a loss of quality in healthcare processes and the provision of care.

The main aim of the Fundación Tecnología y Salud (Technology and Health Foundation) 
is to help to improve the health and quality of life of citizens by disseminating the be-
nefits that health technology offers society. Its strong focus on innovation, knowledge 
exchange and commitment to patients has also given rise to a commitment to transform 
medical practice, by making innovative health technologies accessible and guaranteeing 
the best possible care and service to patients.

All of the companies that are part of Fenin and the Fundación Tecnología y Salud feel 
a commitment to and are aware of our key role in improving the quality of our health 
system by providing products and services with high technology content that improve 
the quality of life of people and help to prolong the time for which it remains good.

It would not be responsible or consistent with our mission, or with the key role that 
we perform in the value chain of healthcare services, to do nothing in the face of pos-
sible preventable adverse events of which we are well aware when we can provide our 
experience and expertise. We are a critical part of the solution, but it also requires the 
participation of many other, equally important actors: from regulators, patients, funders 
and clinical staff to the managers and directors of our hospitals.

In the case of this Proposed Plan to Combat Healthcare-Associated Infections (HAIs), 
six companies that are members of Fenin: 3M, Becton Dickinson, Dräger, Hartman, 
Hospira Izasa, and Izasa Hospital, have decided to highlight the negative impact of 
infections on our health system and our society and to provide valuable guidelines to 
combat them. 

The scale of this problem is enormous and, among other things, it has a highly signifi-
cant negative impact, including a higher mortality rate, certain medical complications 
and a lack of quality in the care provided. This all occurs during the treatment and 
healing process for a previous condition and at the time when the health system is 
“especially and actively caring” for the person who becomes infected. These circum-
stances result in additional psychological damage and a situation that patients and 
their relatives find emotionally difficult to overcome. HAIs also result in an additional 
financial cost for healthcare, which no health system can afford not to contain. 

We do not want to focus on the special difficulties in funding the health services in our 
country, nor do we want to concentrate on potential savings. In economic terms, we 
propose an opportunity to minimise HAIs and their negative financial impact, offering 
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the chance to use those wasted resources to provide a greater number of health ser-
vices of a higher quality, thus making it possible to achieve better health outcomes. 

By drawing up this Plan, we aim to provide a new approach for the rational use of 
resources and to avoid any waste or inappropriate use of scarce resources in such a 
sensitive area as health.

With this in mind, at Fenin we would like to thank the six companies that are backing 
this project for their initiative, and for their efforts in preparing this document which 
proposes guidelines and initiatives to implement at different levels of responsibility in 
our health system and we would also like to give our explicit endorsement of its publi-
cation and dissemination.

We would also like to especially thank the cooperation and selfless work of the 29 
expert authors, without whose specific knowledge, dedication and sense of respon-
sibility, it would have been impossible to carry out this project. We would also like 
to extend our thanks to the scientific societies and organisations that have provided 
some of their resources and institutional power for it.

We hope that this Proposed Plan to Combat Healthcare-Associated Infections will be a 
crucial step towards developing policies that are designed to improve safety in healthca-
re and the implementation of specific measures to reduce nosocomial infection by up to 
30% after they have been implemented.

From this moment on, we at Fenin have you, the reader of this document, as another 
ally, involved in and committed to this objective.

Margarita Alfonsel
General Secretary of Fenin

Secretary of the Board of Trustees of the Fundación Tecnología y Salud 
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2. Executive Summary 
The companies promoting this study are showing their willingness to accept the res-
ponsibility of raising awareness of the scale of the problem posed by Healthcare-Asso-
ciated Infections (HAIs), but above all to provide guidelines and tools that can help to 
minimise their incidence and impact, increasing the quality of care and the well-being 
of citizens in Spain.

The document is meant to be distributed widely and to serve as a clarion call regarding a 
situation which is both worrying and costly in health and financial terms. It is aimed at all 
the players connected with the prevention, control and management of these infections, 
as well as the patients affected by them and all citizens as a whole.

This is not intended to be a document only for health professionals or health system 
managers, nor is it a guide for patients. This proposed Plan has a global focus and will 
be accessible to any reader who is interested in this issue from any perspective.

1 in every 15 patients hospitalised in Spain  
acquires a Healthcare-Associated Infection

After some major national initiatives, it is time for a comprehensive Action Plan to combat HAIs

Between 30% and 70% of HAIs are preventable

It is possible to achieve a reduction of 30% in the most harmful HAIs in a few years

It can be estimated that more than 3,000 deaths  
are caused by HAIs in Spain every year.  

This is higher than the number of deaths caused by 
traffic accidents

Additional hospital stays due to HAIs in Spain repre-
sent a cost of €700 million: €1 million per year for a 

large hospital

Countries such as the UK, USA, 
Holland and Norway have achieved  
reductions in the incidence of HAIs

Health technology is a powerful ally  
in the prevention and control of HAIs

1

2 2

3

4 4

5

6
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Healthcare-Associated Infections: a major public health problem

These terms refer to infections that patients acquire in the course of receiving medi-
cal treatment for other health problems. Throughout the paper we will refer to them 
interchangeably, also using the acronyms HAIs (Healthcare-Associated Infections) and 
NI (Nosocomial Infection).

These infections affect between 5% and 15% of patients in developed countries such 
as Spain. In this sense, it is a nuclear problem in patient safety and its influence in lea-
ding to higher morbidity and mortality rates and higher costs within the health system 
means that taking it on must be essential for any professional or manager within the 
healthcare system.

The data regarding the incidence, effects and cost are tremendously powerful in them-
selves and eliminate the basis for any debate over the accuracy of the data or the need 
for more proof when implementing effective measures in this area.

1.  �Between 5% and 15% of patients admitted to hospital end up with a nosocomial 
infection related to the care that they have been given.

2.  �30% of patients admitted to an ICU acquire an NI.
3.  �The World Health Organisation reminds us that in Europe, 4.5 million HAIs occur 

every year, leading to 37,000 deaths and 16 million additional hospital stays.
     �In Spain, the latest EPINE (Study on the Prevalence of Nosocomial Infections in 

Spain) shows a prevalence of 5.61%. Although this figure has improved from pre-
vious years, according to data from the EPINE-EPPS 2012 study, the prevalence is 
more than 2 points above the European average.

4.  �NI and medication-related problems are the two most common adverse events 
in hospitals.

We have the advantage of knowing with high accuracy where HAIs occur, thereby 
facilitating the fight against their occurrence and associated effects. The NI is closely 
linked to the most complex and critical invasive procedures and surgical services. The 
complexity of the procedures and the highly specialised and technically equipped envi-
ronments where HAIs occur suggest that addressing the problem needs to be approa-
ched from a multidisciplinary perspective in which technical advances and technology 
are a key element.

Their social impact is very high from any perspective that is analysed, mainly because 
their effects are multidimensional, affecting the health of patients, the conditions in 
which the professionals do their work, the family members of both groups, global 
healthcare costs, the inefficient use of health resources, limited investment capacity 
and limited improvement in medical centres, the impossibility of an optimal allocation 
of public and private health budgets, and finally, because they have a more or less di-
rect economic impact on all citizens. Furthermore, the burden of disease and suffering 
resulting from NI is substantial both in terms of frequency and severity, as well as due 
to the fact that they are derived from the medical intervention.

A patient having HAI multiplies the risk of death between 5 and 10 times, although 
estimates are conditioned by the difficulties arising from the influence of the previous 
state of the patient before being infected. Furthermore, intangible costs such as the 
suffering of patients, pain, disability and a reduced quality of life, not to mention the 
psychological damage caused to the patient, which also has an impact on family mem-
bers and people who are close to the patient, as well as indirectly affecting society as a 
whole. Some estimates place the number of deaths attributable to HAIs in Spain each 
year at 3,200, a higher figure, for example, than deaths from traffic accidents, which 
amount to 2,500 per year.

1 in every  
15 patients 

hospitalised in 
Spain acquires 

a Healthcare-
Associated 

Infection 
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In any case, additional consequences are derived including liability and, at different 
levels, the following: the individual liability of health professionals, of the institution 
which contains the healthcare professionals and managers, and the liability of health 
institutions whose mission is to care for and improve the health of the population.

How much do Healthcare-Associated Infections cost? 

The costs are so remarkable and significant in any developed country that the most 
conservative assumptions reveal an economic impact of such magnitude that it de-
mands urgent intervention. In Spain, where most care is provided through public fun-
ding and with the main economic indicators at their current levels (unemployment 
rate, negative or nominal economic growth), failing to take this seriously is irresponsi-
ble and, in any event, implies an inadequate and inefficient management of resources 
which we cannot afford.

Each year, the direct cost of HAIs in Spain is estimated at over €700 million and in 
every large hospital it is €1 million. It is understood that there are no managers or su-
pervisors from any healthcare system, whether public or private, who are developing 
and adopting the measures and investments needed to address this situation from 
this starting point.

 
Additional 
hospital stays 
due to HAIs in 
Spain represent 
a cost of €700 
million. €1 
million per 
year for a large 
hospital

The number of deaths caused  
by HAIs in Spain every year  

can be estimated at over 

3,000 
annual deaths caused

by HAIs in Spain.

Traffic accidents 
claim the lives of 

2,500
victims every year.

3,000

RIP
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A large proportion of these infections can be prevented through a set of 
prevention and control measures

Between 30% and 70% of the various nosocomial infections could be prevented 
through the rigorous application of prevention and control measures, according to se-
veral studies. 

The results of these studies have been corroborated by the experiences of comba-
ting HAIs in our environment. Since the SENIC (Study of the Efficacy of Nosocomial 
Infection Control) in 1985, there has been a long tradition of local schemes in specific 
hospitals, regional initiatives such as VINCAT (Surveillance of Nosocomial Infections 
in hospitals in Catalonia) in Catalonia and INOZ (Surveillance of Nosocomial Infections 
in the Basque Country) and also national initiatives such as the Bacteraemia Zero and 
Pneumonia Zero projects that have shown there is ample room for improvement of 
this worrying situation.

The efficacy of a number of prevention and control measures has been demonstrated 
and these are well known and have been widely disseminated at home and abroad.

In addition to local experiences, there are international experiences of implementing 
HAI control programmes that have managed to extend these initiatives widely and 
achieve overall results well above initial expectations.

Along with others, the experiences from national programmes in the UK, USA, Nether-
lands, Norway and other countries have demonstrated the possibility of extending the 
achievement of good results. 

Health technology in the prevention and control of HAIs

In general, in line with its characteristics of intrinsic complexity, the health system con-
centrates a high intensity of technology use and constant innovation. Health technology 
offers a very broad field of cooperation in the fight against nosocomial infection, with 
contributions being especially significant in: 

 � Screening of carriers and rapid diagnosis of the infection: through quick techniques 
for the early detection of MRSA and other resistant organisms.

 � Increased protection during procedures through devices which are safer due to their 
degree of simplicity and availability of barrier mechanisms, as well as other effective 
innovations such as closed integrated systems.

 � Protection of insertion points for central catheters using chlorhexidine-impregnated 
dressings.

 � Non-woven surgical drapes and surgical attire.
 � Reduction of contamination in critical care by protecting equipment against infection.
 � Monitoring of disinfection and sterilisation processes.
 � Monitoring of cleaning in the hospital through the use of innovative technologies 
such as adenosine triphosphate (ATP).

Special attention must be paid to the management of technological aspects in practice 
because it is a broad area which is complex and constantly evolving, with a distribution 
which is sometimes insufficient and often involves specific training needs for profes-
sionals.

It is presented as a crucial challenge for organisations to optimise investment policies 
based on the added value of the technology which, in the case of HAIs, is decisive.

Health 
technology 

is a powerful 
ally in the 

prevention 
and control of 

HAIs

A  
technology 

management 
model  

is being 
promoted based 

on cost-benefit 
criteria

Between 30  
and 70% of  

HAIs are 
preventable
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Proposal of a Plan for the Control of Healthcare-Associated Infections

The impact of the problem and the conviction that it is possible to reverse the situa-
tion led the Health Technology Sector to propose that it was necessary to develop an 
Action Plan to combat HAIs.

This Plan is being implemented at a beneficial moment when it seems that the major 
successes in specific hospitals are starting to spark a national downward trend in 
HAIs, as observed in recent prevalence studies.

It is necessary to start with the known difficulties for implementing an effective model 
for the prevention and control of HAIs.

Vision

By 2020 the Spanish healthcare system will have proactively implemented a set of 
strategies for prevention and control of Healthcare-Associated Infections that will 
achieve a 30% reduction in the incidence of the main infections.

Implications

 � The Plan will have been implemented as a health policy at each level of responsibility 
of the administration and the private sector.

 � Each area of ​​responsibility and service will have identified specific goals.
 � A system will have been created for monitoring and control.

It is likely that we will find ourselves in a scenario in which cost reduction will also be 
around 30%, much like the reduction in the incidence outlined in the vision, by redu-
cing the need for certain hospital resources such as the number of beds or the size 
of the centres or the cost of drugs and other medical devices used in treating HAIs.

What is required for a successful start-up

The success of this approach involves a commitment to the vision of a variety of pla-
yers in the system:

 � Major institutional leadership by health authorities and the management of medical 
centres with the participation of professional companies.

 � Diverse efforts in awareness-raising, training, motivation and monitoring of profes-
sionals and patients.

 � Continuous monitoring of the results achieved.
 �The practice of comparison (benchmarking), including in some cases creating speci-
fic incentives for professionals and/or medical centres and preparing tables, with or 
without these being published.

RECEPTION

RECEPTION

After some 
major national 
initiatives, it 
is time for a 
comprehensive 
Action Plan to 
combat HAIs

It is possible 
to achieve a 
reduction of 
30% in the 
most harmful 
HAIs in a few 
years
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Strategy for HAIs

The design of the strategy and action plan on HAIs should consider all the main players 
and the specific role played by each of them: patients, financiers and system mana-
gers. Health professionals have been explicitly excluded, as we prioritise considering 
them as executors of the Plan and the most highly relevant actors.

A four-pillar approach to the Plan has been addressed. These pillars are: the measu-
rement of HAIs; the definition of clear, achievable and effective goals; the alignment 
of the whole health system around these objectives and the development of strategy 
while taking into account the necessary support elements.

Following the methodological approach of the Balanced Scorecard, there are specific 
objectives for each of the balanced scorecard’s perspectives. Consequently, the speci-
fic targets for results and patients will be given for each area of responsibility and for 
action where they are operational.

In relation to our Plan, which is global and promotes policies and measures, we will be 
focusing on the objectives of the process and on the future prospects/development 
that could occur in any of the settings where action is taken to reduce nosocomial 
infections and which are generally valid..

 
Classification of core strategies and objectives

Internal and Process-Related Perspective

Perspective of Learning and Future Development

Monitor HAIs
         �Encourage the 

participation 
 of patients

       �Apply  
Best Practices

       �Incentivise the 
fight against 
HAIs

Monitor HAIs in hospitals 
and territories

Incentivise best  
practices and results  

among hospitals

Maintenance of a strict prac-
tice of hand hygiene

Develop national  
awareness-raising cam-

paigns

Produce comparative  
information between hos-

pitals

Enter HAI objectives in 
MBO

 Implement HAI  
Control Programmes 

Standardise training  
of patients and carers

1 3 5 7

2 4 6 8

A B DC

     �Implement a  
safety culture

      �Selective incorporation 
of  
support technology

      �Standardise HAI 
practices

Systematically raise awareness  
among professionals

Include manuals of best practices  
in the professional routine

 Spread awareness about the  
contribution of technology to HAIs

On-the-job training for  
professionals 

Incorporate HAIs into decision-
making  

support systems

Standardise the assessment and  
expedite the implementation of  
technologies, equipment and 

devices with clear evidence of their 
value in reducing HAIs

9 11 13

10 12 14

FE F   G   



proposed plan to combat healthcare-associated infections

15

The Plan elaborates on each of the core strategies and objectives of these two 
perspectives, exploring their meaning, proposing specific actions in each area and 
highlighting best practices to incorporate from different settings, as well as exam-
ples of indicators for their monitoring and control.

For the creation and development of this Plan, the focus is on: the strategic ob-
jectives, the proposed actions, learning, pilot schemes and best practices identi-
fied at home and abroad.

Finally, a proposal is outlined regarding assuming responsibilities in the imple-
mentation of the Plan and its monitoring at the three main levels of capacity and 
responsibility for the implementation of effective policies and measures to com-
bat HAIs, such as the following: the central and regional health administrations 
and, in particular, the directors and managers of health centres.

The direct manager at each hospital or health centre is the one who will have the 
opportunity to provide specific value solutions and also to check the benefits and 
social and economic profitability of doing so in a more direct way.

The 7 core strategies of the Plan

Each core strategy is broken down into two strategic objectives, meaning that 
there is a total of 14 goals and 46 initiatives. For illustrative purposes, each stra-
tegic objective includes the following, as a contribution to the future implemen-
tation of the Plan: a basic monitoring indicator, a responsible competence level 
(ministerial, regional or management) and benchmark best practices to be used 
as a guide.

Action Plan  
against HAIs

A 
Monitor 

HAIs
B 

Incentivise the  
fight against  

HAIs

C 
Apply Best 
Practices

D 
Encourage the 
participation of 

patients

E 
Implement  

a safety culture

F 
Establish official 

HAI practices

G 
Selective 

incorporation of 
technology



proposed plan to combat healthcare-associated infections

16

The development of the seven core strategies

Objectives Initiatives

A1 
� Monitor HAIs in 

hospitals and 
territories

 Decision-making at the national level on mandatory rules regarding monitoring
 Technical preparation of measuring and classification instruments
 Standardisation of national indicators
 Quality audits
 Introduction of support mechanisms in clinical information systems

A2 

Produce 
comparative 
information 

between hospitals

 Definition of common indicators
 Implementation of mandatory reporting
 Information to hospitals on their relative position
 Use of comparative information for management

B3 

Encourage best 
practices and 
results among 

hospitals

 Selection of monitoring indicators
 Design of the system of goal-setting and evaluation of the degree of compliance
 Development of a financial incentive fund
 Establishing and implementing non-financial incentive systems

B4 Enter HAI objectives 
in MBO

 Development of a system of financial incentives to reward professionals
 Introduction to MBO systems of HAI indicators
 Definition of the amounts and distribution systems
 Standardisation of the use of the measurement system for performance evaluation

C5 
Maintenance of 
strict practice of 

hand hygiene

 Strengthen existing policies on hand hygiene
 Standardisation of direct observation of hand hygiene
 Placing dispensers at the point of patient care

C6 Implement HAI 
Control Programmes

 Maintenance of existing programmes of Bacteraemia Zero and Pneumonia Zero in ICU
 �Creation of other surgical site infection and urinary infection programmes, PROA 
(Optimised Rationalisation of Antibiotic Therapy Policy) and Multi-resistance 
programmes, the rational use of antimicrobials, the screening of patients with MRSA, 
etc.

 Strengthening of infection control teams in all hospitals

D7 
Develop national 

awareness-raising 
campaigns

 Design and implementation of a communication strategy aimed at the patient
� Regular scheduling of information campaigns

D8 
Standardise training 

of patients and 
carers

 Review the practices involving information and training of patients
 Updating of audiovisual material for training of patients 
 Standardisation of training of patients at hospitals

E9 
Systematically raise 
awareness among 

professionals

 �Development of a communication plan for communicating, training and monitoring health 
professionals on issues of HAIs.

� Combination of communication and training activities for all groups and units

E10 
On-the-job training 
of professionals in 

risk areas

 �Definition of detailed training objectives
� Get spaces for on-the-job training
� Promote a training-oriented attitude among managers and leaders
� Ensure initial training for new service professionals
 Assess the level of impact achieved in the training of professionals
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F11 
Include manuals of 

best practices in the 
professional routine

 Selection and adaptation of textbooks and recommendations
 Make available documentation of clinical practice
� Introduce best practices into systems to support decision-making

F12 

Incorporate HAIs 
into systems to 

support decision-
making

 Learn the best practices and instruments in this field
� Identify activities for processes to support decision-making with room for improvement
 Incorporate efficient systems to support decision-making in clinical IS

G13 

Spread awareness 
about the 

contribution of 
technology to HAIs

 �Proactive dissemination by health authorities of knowledge about the evidence of the 
role of technology in the prevention and control of HAIs
 �Keep knowledge up-to-date in hospitals and incorporate it into the decision-making 
process, as well as its integration with technology procurement policies

G14 

Standardise the 
assessment of 
technologies, 

equipment and 
devices with clear 
evidence of their 
value in reducing 

HAIs

 �Equipment of the Spanish Network of Agencies for Technology Assessment with a unit 
that has specific responsibility for the technological analysis and assessment of the 
contribution to HAIs
 �Perform an analysis of the technology assessment to enable the rapid integration of 
technologies that are shown to be cost effective
 �Introduce the cost-benefit analysis and the overall impact in the centre in authorisations 
to deploy new technologies
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3. Basic concepts 
Nosocomial infection is a long-known phenomenon. In 1846, Ignaz Philipp Semme-
lweis, noting the high rate of puerperal infections and their distribution, decided to es-
tablish the practice of washing hands prior to delivery care. The drastic improvements 
achieved in puerperal sepsis rates were the first historical success in the fight against 
nosocomial infection1.

When a patient is admitted to hospital, an adverse event can occur quite often. A 
specific type of these adverse events is the Healthcare-Associated Infection (HAI), 
traditionally known as a nosocomial infection (NI). An NI puts the patient’s health at risk 
and is therefore a threat to the quality of care that must be prevented.

These infections currently affect between 5% and 15% of patients in developed cou-
ntries and 15-25% in countries with scarce economic resources. They result in high 
morbidity and mortality and increased costs to the health system, making them one 
of the main threats to patient safety and a concern from the perspective of healthcare 
management.

The word nosocomial comes from the Latin nosocomīum (hospital), and the concept 
of nosocomial infections has been extended to those that are spread through hospitals 
or healthcare. 

From the many definitions of the term, below we have included those established by 
the WHO and the CDC, which describe them as follows:

�World Health Organisation (WHO): “An infection acquired in the hospital by a patient 
who was admitted for a reason other than that infection (1). An infection occurring in a 
patient in a hospital or other healthcare facility in whom the infection was not present 
or incubating at the time of admission. This includes infections acquired in the hospi-
tal but appearing after discharge, and also occupational infections among staff of the 
facility (2)”2.

�Center for Disease Control (CDC): “Healthcare-associated infections (HAIs) are in-
fections that patients acquire after being admitted into a healthcare setting for other 
conditions”3.

Other concepts of interest associated with HAIs are:

Catheter-Related Bacteraemia, CRB): Catheter-related infections are defined as tho-
se where the patient has one or more blood cultures that are positive for the same 
germ isolated in the catheter. There are two terms that describe systemic intravascular 
catheter-related infections4:

• �Central-Line Associated Bloodstream Infection, CLABSI). This is a primary bloods-
tream infection, with no apparent infection at another site, which develops in a pa-
tient with a central catheter in place within the 48-hour period before onset of the 
bloodstream infection. 

• �Catheter-Related Bloodstream Infection, CRBSI). Bacteraemia or fungemia in a 
patient with a vascular catheter, with at least one positive blood culture obtained 
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from peripheral venous sites, in a patient with an intravascular catheter with clinical 
signs of infection (fever, chills and/or hypotension) without any apparent source of 
infection other than the catheter. For CRBSI, specific confirmation of clinical signs 
and laboratory confirmation are required to confirm that the catheter is the source 
of the bloodstream infection, with the same micro-organism being isolated in the 
bloodstream and the catheter segment.

�Adverse Event, AE): Unexpected situation or event associated with the healthcare 
received by the patient, which has or may have negative consequences for him/her 
and which is not associated with the natural course of the disease.

�Surgical Site Infection, SSI): SSI is a surgical site infection which occurs after surgery in the 
part of the body where the operation was performed. It develops within thirty days of the 
surgical procedure, or up to a year later if prosthetic material causes complications5.

There are considered to be three types:

• �Infection of a superficial incisional surgical wound, either superficial or deep.
• �Infection of a deep surgical wound, which occurs within 30 days of the procedure 

if no implant is left in place or within a year if an implant is left in place.
• �Organ or space infection, which occurs within 30 days of the procedure if no im-

plant is left in place or within a year if an implant is left in place, and the infection 
appears to be associated with the surgery and involves part of the anatomy (organs 
or spaces between them) other than where the incision was made.

�Catheter Associated Urinary Tract Infection, CAUTI): Defined as the presence of 
pathogenic bacteria in the urine due to an infection of the urethra, bladder, kidney or 
prostate. The symptoms that accompany a urinary infection are made up of voiding 
symptoms6:

• �Fever and other urinary symptoms (tenesmus, pollakiuria, dysuria, suprapubic ten-
derness etc.) and a positive urine culture with > 100,000 cfu.

• �Fever and other urinary symptoms(tenesmus, pollakiuria, dysuria, suprapubic ten-
derness etc.) and any of the following: dipstick +, leukocyturia or antibiotic treatment 
prescribed.

• �Patients with urinary catheters do not have local symptoms. The general criteria are 
fever and pyuria +/- positive urine culture (the urine culture may be negative if the 
patient is being treated with antibiotics).

From a microbiological point of view, it is identified when a growth of 10,000 colony 
forming units per millilitre (cfu/ml) is detected in a suitably collected urine sample7. 
Asymptomatic bacteriuria in patients with urinary catheters who have a positive urine 
culture should not be included if there is no fever or pyuria.
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�Clostridium Difficile Infection, CDI): This is when there is uncontrolled growth of 
Clostridium Difficile (CD) in the gastrointestinal tract due to an imbalance. CD starts 
to grow uncontrollably and release toxins that attack the lining of the gastrointestinal 
tract8. It is defined as a patient with diarrhoea (defined as >3 unformed stools in 24 
consecutive hours or less) or toxic megacolon without any other known aetiology, 
which meets one or more of the following criteria:

1. �A stool sample that has tested positive for CD toxin A or B, or isolation of toxin-
producing strain in stools.

2. �Endoscopic, surgical or histological examination that confirms the diagnosis of 
pseudomembranous colitis.

�Ventilator Associated Pneumonia, VAP): This is a subtype of Hospital Acquired 
Pneumonia (HAP) in people who are receiving mechanical ventilation. VAP is not cha-
racterised by the agents that cause it, but is limited to patients who develop pneumo-
nia while receiving assisted ventilation in hospital9. VAP was defined as the presence 
of a persistent and emerging pulmonary infiltrate in a thoracic x-ray that is not directly 
attributable to other causes, accompanied by at least two of the following: fever >38º, 
white blood cell count >10,000/ml, purulent secretions, >15% decrease in PaO2/FiO2 
in the last 48 hours that is not attributable to other causes10,11.

Multidrug Resistant, MDR): A bacterium that carries several resistant genes is called 
multi-resistant. Resistance is determined through the antimicrobial susceptibility re-
ports provided by the microbiology laboratory for each period.

Only isolated non-duplicate strains will be included for each period. A duplicate strain 
is defined as isolating the same species of bacterium, with the same antibiotic sus-
ceptibility pattern, in the same patient, irrespective of where the sample was obtained.

Methicillin Resistant Staphylococcus Aureus, MRSA): This is a strain of the bacte-
rium Staphylococcus aureus which has become resistant to several antibiotics, firstly 
penicillin in 1947 and then methicillin. It was originally discovered in the United King-
dom in 1961 and it is now widespread4. 
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4. Healthcare-associated infections:  
a major public health problem 

4.1. Frequency of nosocomial infections or HAIs

Nosocomial infections (NIs) or Healthcare-Associated Infections (HAIs) represent an ex-
tremely serious problem due to their clinical significance and their epidemiology, becau-
se they affect morbidity and mortality rates and result in longer hospital stays, surgical 
procedures, additional treatments, damage the patient’s health and their longevity and 
increase costs.

Current healthcare has become more invasive and, consequently, it is associated with an 
increased risk of complications from infection. An ageing population, the AIDS epidemic, 
the growth in chemotherapy options for treating cancer and a growth in the number of 
transplant recipients have resulted in a rise in the population at increased risk of infection 
due to their interaction with the health system2.

The WHO13 has presented alarming figures showing that, of every 100 hospitalised 
patients, 7 in developed and 10 in developing countries will acquire at least one health-
care-associated infection. In high-income countries, approximately 30% of patients in 
intensive care units are affected by at least one HAI.

According to figures published by the WHO, there are at least 4.5 million cases of HAIs 
in Europe every year, with 37,000 deaths per year being attributable to HAIs, which 
contribute to a further 110,000 deaths per year. In Europe, HAIs result in around 16 
million additional days of hospital stays.

These figures are consistent with the European data of prevalence (ECDC-EPPS)14, 
which stands at between 1.4% and 10%, depending on the country.

Figure 1: Prevalence of nosocomial infections in Europe (2012)

Source: figures from ECDC-EPPS 2011-2012.
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Furthermore, the Spanish figures from the 2012 EPINE-EPPS study10 puts the preva-
lence of nosocomial infections at 5.61%.

Table 1: Prevalence by type of infection (2012)

Origin of nosocomial infections
No. of 

infections

No. of 
patients 

with 
infections

%

Prevalence 
of patients 

with 
infections%

Nosocomial infections imported or present on admission 1,081 1,035 25.26 1.92
… acquired during a previous admission 689 659 16.08 1.22
… acquired in another hospital 320 305 7.44 0.57
… of unknown origin 72 71 1.73 0.13
Nosocomial infection of unknown origin 88 88 2.15 0.16
Nosocomial infection acquired during the current ad-
mission

3,367 3,018 73.66 5.61

Source: figures from the 2012 EPINE-EPPS report.

The EPINE report studies the point prevalence of HAIs, whether they have originated 
in the hospital itself or have been imported from earlier admissions to other hospitals. 

The prevalence trend of infections in Spain shows a significant decline in recent 
years in the long array of the EPINE study. Although it is difficult to prove scienti-
fically, we cannot help but think that this is most likely associated with the wide 
range of initiatives to combat nosocomial infections.

Figure 2: Prevalence of patients with NIs acquired during the current admission in the 
centre (2012)

 

Source: figures from the 2012 EPINE-EPPS report.

Nosocomial infections are also the second most common adverse events resul-
ting from healthcare after medication-related problems.

Table 2: Incidence of adverse events by type (Spain 2005)

Types of adverse events (no. cases)% of total % Preventable
Medication-related (245) 37.4% 34.80%
Associated with nosocomial infections (166) 25.34% 56.60%
Associated with a procedure (164) 25.04% 31.70%
Associated with care (50) 7.63% 56.00%
Associated with the diagnosis (18) 2.75% 84.20%
Others (12) 1.83% 33.40%
Total (655) 100% 42.60%

Source: figures from the National Study on adverse effects associated with hospitalisation. Eneas 2005.
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4.2. Where HAIs occur

Although HAIs can occur anywhere in the health system, their incidence increases 
with the level of invasiveness of the procedures performed in hospitals and in cases 
where there are special characteristics. 

There are significantly high prevalences in:

 � Larger hospitals and facilities always present higher NI rates..
 � The highest rates are concentrated in critical care units and surgery departments. 

Figure 3: Prevalence by size of hospital (2012)

>500 beds

201-500 beds

<200 beds

6.69%

5.21%

3.69%

% prevalence among patients current admission, by size of hospital 

Source: figures from the 2012 EPINE-EPPS report.

All published studies have found a link between the size of the hospital and the preva-
lence of NIs. Hence, the prevalence has been linked to case studies15 and in hospitals 
with over 300 beds, the prevalence of HAIs can reach 11%, while in smaller hospitals 
(less than 150 beds) the prevalence is approximately 6%. 

In the case of Spain, in the 2012 EPINE study, infections acquired in the centre itself 
range from 3.89% in hospitals with less than 200 beds to 6.89% in those with more 
than 500.

By type of service, the figures show a clear distribution with markedly higher prevalen-
ces in critical care services and surgery services.

Table 3: Prevalence of NIs by area of care (2012)

Area of care Prevalence NIs%
Intensive Care 26.8
Rehabilitation 7.14
Surgical Specialties 6.62
Geriatrics 5.69
Medical Specialities 4.59
Paediatrics 4.58
Obstetrics/Gynaecology 0.96
Psychiatry 0.89

Source: figures from the 2012 EPINE-EPPS report.
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Figure 4: Distribution by care area (2012) 

 

Source: figures from the 201 EPINE-EPPS report.

The other major source of NIs is surgical site infection, with prevalences ranging from 
2.49% in cases of clean surgery to 11.15% in cases of contaminated surgery.

Table 4: Level of contamination by procedure and prevalence of patients with surgical in-
fections (2012)

Operated patients Patients with SI* Prevalence
Level of contamination N % N % PPSI%
Clean 7,392 50.56 184 27.02 2.49
Clean-contaminated 4,383 29.98 229 33.63 5.22
Contaminated 1,336 9.14 149 21.88 11.15
Dirty or infected 1,391 9.52 111 16.3 7.98
Unknown 117 0.8 8 1.17 6.84
Total 14.619 100 681 100 4.66

*Surgical infections acquired during the current admission.
PPSI% Prevalence of patients with surgical infections.
%: Percentage of total.

Source: figures from the 2012 EPINE-EPPS report.

Generally, the more invasive procedures and practices increase the risk of acquiring 
HAIs. Therefore, the main extrinsic risk factors are: the presence of intubation, central 
venous catheter, urinary catheter, surgical procedure or peripheral catheter.

Table 5: Prevalence of NIs by extrinsic risk factor (2012)

Extrinsic factor Prevalence of NIs%
Central venous catheter 25.7
Peripheral venous catheter 7.47
Urinary catheter 15.33
Intubation 35.42

Source: figures from the 2012 EPINE-EPPS report.

Each of these procedures is performed on very different numbers of hospitalised pa-
tients, leading to an overall distribution as shown in figure 5.
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Figure 5: Distribution by extrinsic risk factor

 

 

Source: figures from the 2012 EPINE-EPPS report.

The patient’s clinical condition is also strongly linked to the NI, with the presence of 
pressure ulcers, coma, hypoalbuminemia, neoplasias, diabetes, CRF and immune de-
ficiency standing out as situations associated with NIs.

Table 6: Distribution by intrinsic factor and prevalence of NIs (2012)

Intrinsic factor Prevalence of NIs%
Coma 19.96
Pressure ulcer 16.73
Neutropaenia 15.58
Hypoalbuminemia 14.37
Immune deficiency 11.17
Neoplasia 9.29
Cirrhosis 9.28
CRI 9.15
Diabetes 7.51
COPD 7.24

Source: figures from the 2011 EPINE report.

4.3. Micro-organisms that cause HAIs

Enterobacteria and gram + cocci currently account for over 70% of the bacteria that 
cause NIs, with Escherichia coli, Staphylococcus aureus and Pseudomona aeruginosa 
being the main agents of NIs. 

Figure 6: Distribution of micro-organisms isolated from infections by groups% (2012)
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Virus

35.40%
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Source: figures from the 2012 EPINE-EPPS report.
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Figure 7: The ten most prevalent pathogens in NIs (2012)

Source: figures from the 2012 EPINE-EPPS report.

Figure 8: Changes in the resistance of Staphylococcus aureus to Methicillin in NIs.

Source: figures from the 2012 EPINE-EPPS report.

One phenomenon with a particular impact is the multi-resistance of bacteria to antibio-
tics. Infections by multiresistant bacteria represent between 15% and 20% of all HAIs 
but morbidity and mortality are increased by between three and five times, depending 
on the bacteria. This affects the hospital in three ways16:

 � It makes it necessary for the hospital to have HAI surveillance systems and program-
mes, specifically looking for those pathogens which are most multiresistant and 
which can be transmitted between patients.

 � An antibiotic policy programme has to be designed and implemented throughout the 
hospital, because the misuse of antibiotics is one of the causes of the occurrence 
and persistence of multi-drug resistant micro-organisms (MDRM).

 � It is compulsory to isolate patients who have infections or have been colonised by 
MDRM and, therefore, this requires higher bed occupancy, architectural modifica-
tions, the consumption of material resources and an increase in staff to care for 
these patients, with the resulting financial implications and discomfort for patients.

4.4. HAIs in an outpatient setting

It is a known fact that most HAIs occur and are treated in hospitals. But it is also im-
portant to stress the importance of infections associated with care in any healthcare 
setting, especially when this occurs continuously in different settings (acute care hos-
pital, chronic care and long-stay hospitals, primary care, different forms of outpatient 
care etc.).
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The APEAS (Study on Patient Safety in Primary Health Care) 17 shows that the pre-
valence of AEs in Primary Care is 18.63‰ (CI 95%: 17.78-19.49). 6.7% of patients 
accumulate more than one AE. 54.7% are considered minor, 38% moderate and 7.3% 
serious.

When considering the consequences (effect) of AEs, it finds that 8.4% of AEs are 
related to care-associated infections of some kind.

Although the APEAS study shows that health practices in Primary Care are reasonably 
safe (the frequency of AEs per consultation is low, and they are also predominantly 
minor), the safety of the patient is important in primary care settings, in particular in 
relation to infections, due to the high use of primary care facilities.

Indeed, if we generalise the results to the entire population, an average of 7 out of 
every 100 people could be affected every year. Preventing AEs in primary care is emer-
ging as a priority strategy because 70% of AEs are preventable and the more serious 
they are, the more preventable they are (up to 80%). This information paves the way to 
increasing clinical safety, despite the good results obtained in this study.

Consequently, care-associated infections are not unique to the hospital setting. When 
developing control and surveillance strategies, they must also include other settings 
where significant opportunities for improvement are detected. For example, the high 
incidence of urinary tract infections in patients with catheters means that it is advisa-
ble to disseminate clinical information about the safest ways to insert and maintain 
catheters. 

Hospital settings for chronic and long-stay patients are also important. The stu-
dies conducted in some long-stay hospitals estimate that the incidence of pa-
tients with healthcare-associated AEs in this setting is 3.3% (CI 95%, 2.6-4%) 
and the incidence of patients with care-associated AEs with a moderate to high 
probability is 5.8% (CI 95%, 3.7-7.9%).

Table 7: Causes of adverse events in long-stay hospitals (2010)

Causes of adverse events69 Incidence study
Cross-sectional 

study

Medication-related 50.0% 32.3%

Nosocomial infections 20.2% 22.6%

Technical problems during procedures / care 6.0% 35.5%

Others 23.8% 9.6

Source: Care-associated adverse events for patients with multimorbidity admitted to chronic care hospitals, 2010.

Table 8: Level of severity of adverse events in long-stay hospitals (2010)

Level of severity of adverse events69 Cohort study Cross-sectional 
study

Minor 25.3% 83.9%

Moderate 68.7% 12.9%

Serious 6% 3.2%

Source: Care-associated adverse events for patients with multimorbidity admitted to chronic care hospitals, 2010.

Therefore, when developing current strategies to combat nosocomial infections, we 
consider extending the control of HAIs to other hospital settings to be of paramount 
importance18.

 In primary 
care, 8.4% 
of adverse 
events that 
occur are 
due to HAIs 
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4.5. HAIs are preventable 

Some studies argue that approximately 20%-30% of Healthcare-Associated Infections 
could be prevented through more intensive hygiene and control programmes19. 

One review paper20 estimates that 75% of infections associated with venous and uri-
nary catheters could be considered preventable, as could 65% of cases of ventilator-
associated pneumonia and surgical site infections. The experience of companies with 
the best results in the fight against NIs also suggests that the above prevention po-
tential estimates are probably conservative. As noted in the RAND report, in Europe 
“there is strong potential for a great return on investment in improving patient safety, 
but the evidence base is under-developed”18.

In Spain, in the results of the 2005 National Study on Healthcare-Associated Adverse 
Events (ENEAS)38, 525 patients with hospital infections who accumulated 655 ad-
verse events were analysed. 42.6% of them were considered preventable.

This means that almost half of the NIs were potentially preventable. The results achie-
ved in some countries suggest that there is probably even greater scope than this18.

4.6. International surveillance of HAIs 

A logical consequence of the obvious importance of NIs is that it has led to a good range 
of initiatives to study its epidemiology and trends. Some of these initiatives have had a 
special impact on time and the participation of hospitals and countries.

In invasive procedures performed it is implicit that there is an unavoidable risk, while 
at the same time this is considered to be an area which could most readily be ad-
dressed. The implemented NI prevention programmes could prevent around 65% of 
bacteraemia and urinary tract infections and 55% of cases of pneumonia and surgical 
infections22. 

NI surveillance and control programmes have been developed across the world. One 
of the first was developed in the United States by the Centers for Disease Control and 
Prevention and was called the Study on the Efficacy of Nosocomial Infection Control 
(SENIC) and it sought to improve the control of NIs. In a sample of American hospitals, 
the establishing of surveillance and comprehensive control between 1970 and 1976 
was linked to a significant fall in NI rates16. Subsequently, the National Nosocomial 
Infection Surveillance (NNIS) system was developed in this country. This is a voluntary 
and confidential system in which monthly reports are written on over 300 hospitals 
and its data are extremely useful for detecting changes in patterns of incidence, resis-
tance to antibiotics, sources, prognosis and risk factors for infection.

The National Healthcare Safety Network (NHSN) was established in 2005 to integrate 
and supersede the three legacy surveillance systems in the centres that generate 
data for the CDC: the NNIS system, the Dialysis Surveillance Network (DSN) and the 
National Surveillance System for Healthcare Workers (NaSH). Similar to the NNIS sys-
tem, the facilities belonging or linked to the NHSN voluntarily report their healthcare-
associated infection (HAI) surveillance data so that a single national database can be 
established for the following purposes23:

 � Estimating the scale of HAIs.
 � Identifying HAI trends.
 � Facilitating interfacility and intrafacility comparisons with risk-adjusted data that can 
be used for local quality improvement activities.

 � Assistance to centres in developing surveillance and analysis methods that enable 
the timely recognition of patient safety problems and prompt intervention with ap-
propriate measures.

Almost half 
of nosocomial 
infections are 

preventable
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In the 1990s, they started to create different national infection surveillance networks 
in Europe.

In June 2009 the European Council adopted a recommendation on patient safety 
and, in particular, on preventing and fighting against Healthcare-Associated Infections 
(2009/C 151/01). This recommendation, which specifically stressed the need for the 
surveillance of HAIs and the comparison of data, was later evaluated, monitoring the 
degree of compliance with the recommendations in each country24. 

European Surveillance of Hospital Infections (HELICS) established the European NI 
surveillance network, both nationally and regionally, in 1994. It was funded by the 
European Commission and is the European equivalent of the CDC’s NNIS in the USA. 
The objectives of HELICS include:

 �To gather surveillance data.
 � To analyse and report the NI surveillance data.
 � To provide hospitals with risk-adjusted data on NIs so that they can be used for com-
parisons.

 �To help hospitals to develop surveillance and analysis methods.
 �To perform multi-centre research studies.

In Europe, a number of parallel systems were developed, whose information was 
centralised in the European HELICS project for a time. Of these projects16 the most 
important are the Krankenhaus Infektions Surveillance System (KISS) from Germany, 
the Preventievan Ziekenhuisinfecties door Surveillance (PREZIES) from Holland and 
the Reseau Alerte Investigation Surveillance desInfections (RAISIN) from France.

In Spain, the leading national study is the aforementioned EPINE Study (Study on the 
Prevalence of Nosocomial Infections in Spain), promoted by the Sociedad Española de 
Medicina Preventiva Salud Pública e Higiene (Spanish Society of Preventive Medicine, 
Public Health and Hygiene), which, for 22 years, with the voluntary participation of hos-
pitals, has monitored the prevalence of HAIs and their characteristics. Other regional 
programmes not included here, such as those in Catalonia (VINCAT), Andalusia and the 
Basque Country (INOZ) have introduced incidence monitoring systems.

Acronym
COUN-

TRY
Study / Programme

ENVIN Spain

Programme for the surveillance of NIs acquired in ICUs since 1994. With the collabora-
tion of SEMICYUC (Spanish Society of Intensive and Critical Care Medicine and Coro-
nary Units) and the Spanish Ministry of Health and Consumer Affairs’ Quality Agency. 
Currently in line with HELICS standards

EPINE Spain
Study on the prevalence of NIs in Spain. They have been conducting this study for 22 
years and its latest report is standardised with the ECDC’s EPPS.

KISS Germany
Krankenhaus Infektions Surveillance System, set up in 1996 by Nationales Referenzzen-
trum für Surveillance von nosokomialen Infktionen

HELICS Europe
European Surveillance of Hospital Infections has been the European NI surveillance 
network, both nationally and regionally, since 1994. It is funded by the European Com-
mission

NNIS USA National Nosocomial Infection Surveillance, set up in the 1970s

PREZIES Holland
Preventievan Ziekenhuisinfecties door Surveillance is a collaboration between the par-
ticipating health institutions and the National Institute of Public Health and the Envi-
ronment

RAISIN France
Reseau Alerte Investigation Surveillance des Infections is a network that is run by the 
Health Institute and five centres that coordinate the fight against NIs throughout the 
country

SENIC USA Study on the Efficacy of Nosocomial Infection Control set up in the 1970s
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The creation of the European Centre for Disease Control (ECDC) was a major step 
forward in NI surveillance. The ECDC coordinates a number of areas of work on HAI 
across Europe:

 � Point prevalence survey (EPPS) in 23 countries, into which the Spanish EPINE has 
been incorporated.

 � Incidence of surgical infections in relation to surgical procedures.
 � Incidence of infections in Intensive Care Units.
 � Studies on the prevalence of HAIs and the use of antimicrobials in long-stay centres.

These, and many other initiatives, have provided a substantial body of knowledge and 
comprehensive information about the reality of HAIs in the hospital setting.   
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5. Impact of HAIs 

5.1. Health and social impact

The burden of the disease and the suffering caused by Healthcare-Associated Infections 
(HAIs) are significant both because of their frequency and severity, and due to the fact 
that they are the result of health intervention.

In this chapter we briefly discuss the main effects of HAIs in terms of mortality, morbi-
dity and financial liability. 

Estimating mortality attributable to HAIs presents difficulties when performing calcula-
tions as they are associated with confounding variables such as the patient’s previous 
condition and the high proportion of patients with previous serious conditions. In any 
event, it is estimated that the risk of the patient dying is 5 to 10 times greater if they 
acquire an HAI25.

A review paper from 1994 on the risk of mortality caused by HAIs26 made the following 
findings:

 � The risk is high in cases of pneumonia, doubtful for cases of bacteraemia and uncer-
tain for urinary infections.

 � The risk increases when the stay in the ICU is extended.
 �The bacterial aetiology determines the risk.
 � The effect is greater in less severe patients because the severity of the basal disease 
is the most important factor.

Direct links can be made between mechanical ventilator-associated pneumonia (MVAP) 
and mortality in three circumstances16:

 � Unsuitable initial empirical antibiotic treatment.
 � The aetiology of the MVAP.
 �The time of the onset of the MVAP, due to its significant impact on mortality the later 
the infections occur.

In the case of bacteraemia-related HAIs, the factors with the biggest impact on mortality are:

 � The aetiology of the bacteraemia.
 � The source (primary bacteraemia, catheter-related or from other sources). 
 � The severity of the patients.

Approximately 99,000 deaths were attributed to healthcare-associated infections 
in the United States in 200213. The average mortality in Belgium was 11.7%, with 
32.1% of the patients having been admitted to an ICU. Furthermore, mortality attri-
buted to catheter-associated primary bacteraemia is 9.4% in Spain (ENVIN-HELICS, 
2009).

When analysing the impact on morbidity, the clearest way of viewing it is how it pro-
longs the length of hospital stays, and there is a wealth of literature on this. In Europe, it 
leads to an additional three to ten days stay for patients who acquire HAIs. 

 
NIs increase 
the risk of a 
patient dying 
between five 
and ten-fold
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Figure 9: Estimate of average stay for hospital admissions plus the days resulting from NIs 
(2012)

Source: figures from the Point prevalence survey of healthcare-associated infections and antimicrobial use in 
European acute hospitals 2011-2012.

In the case of Spain, acquiring a nosocomial infection means that the average stay 
increases from 6.6 days to 11.7 days. 

Another important factor is the financial liability that may be derived from patients 
affected by HAIs for health professionals or authorities.

Keep in mind that there is an iatrogenic component to nosocomial infections, so it is 
important to carry out a medico-legal analysis of the public liability that may be derived 
from any health intervention per se, and/or any action justified with adverse events.

• Days stay
• Days resulting from NIs

Austria

Belgium

Bulgaria

 Croatia

Cyprus

Czech Republic

Denmark

Estonia

Finland

France

Germany

Greece

Hungary

Iceland

Ireland

Italy

Latvia

Lithuania

Luxembourg

Malta

The Netherlands

Norway

Poland

Portugal

Romania

Slovakia

Slovenia

Spain

Sweden

GB-England

GB-N.Ireland

GB-Scotland

GB-Wales

Europe

6.0

7.6
5.7

6.9

4.6

3.8
7.1

4.3
5.8

6.2
3.9

6.9

7.8

5.5
6.2
6.7

7.2

7.0
5.1

2.5

5.3

6.9
6.4
6.5

5.6

4.1
2.7

4.7
5.2

5.1
5.7 5.4

6.7

7.5
6.7

6.5
2.7

6.6
5.3

5.1

2.4
8.0

4.9

4.4

8.0
6.8

5.4
5.2

6.2
6.6
7.6

6.3

3.0

3.0
7.4

6.4

5.8
5.5

4.8
3.9

7.0

2.3
5.7

2.6

5.9

3.6
1.7

 

 

The impact on stays 
in Spain means that 

almost 6% of the 
beds in a hospital are 

occupied due to NIs

In Spain, NIs result 
in an additional 5.1 

days stay per patient, 
with the average 

stay increasing from 
6.6 to 11.7 days.



proposed plan to combat healthcare-associated infections

35

In this regard, there are three different types28 of liability:

 � The liability of the physician. On an individual basis, where the professional is res-
ponsible for his/her professional performance.

 � The liability of the institution. This includes the individual medical liability of the 
professional or team and the general liability of the health institution which falls upon 
the directors, representatives and management team, as they are responsible for 
the running of the institution.

 � The liability of the health authorities. This type of liability will fall upon the direc-
tors of the health authority because their duties include caring for and improving pu-
blic health by approving the appropriate regulations and ensuring proper compliance 
with the model that has been implemented.

Healthcare-Associated Infections resulting from malpractice are difficult to accurately 
identify and attribute because they rarely have a single cause per se, but are linked to 
and aggravated by other adverse events or a prior lack of appropriate health criteria that 
should have been embedded into routine health practice28.

5.2. Costs of HAIs

The costs of HAIs are considerable everywhere, although they vary greatly between coun-
tries due to the different health systems and methods used to measure them.

 � United States: The Direct Medical Costs of Healthcare-Associated Infections in U.S 
report. Hospitals and Benefits of Prevention29 uses the results of the medical and 
economic literature published to provide an estimate of the direct cost of treating 
HAIs for the health system in the United States. The total direct costs per year of 
nosocomial infections in hospitals in the USA ranges from 35,700-45,000 million do-
llars for inpatient services. The study specifies that between 20% and 70% of these 
direct costs could be avoided, which would reduce the health costs of treating HAIs 
by between 7,100 and 31,500 million dollars. In an environment with prospective 
payment systems based on Diagnosis-Related Groups, hospitals lose between $583 
and $4,886 for each case30 of NIs. 

 � Europe: The annual economic impact of HAIs is around 7,000 million euros per year 
and 16 million days of extended hospital stays30.

 � England: The cost of NIs was estimated at 1,000 million pounds per year. This means 
an extra cost of between 4,000 and 10,000 pounds per patient99.

 � Belgium: The average cost established is €39,196 (€700/day) for stays that include 
ICU and €22,339 (€496/day) for stays without ICU. An average cost of €47/day was 
estimated for pharmaceutical products82. 

  �Mexico: The annual cost is estimated at 1,500 million dollars, with the total average 
cost per case of HAI being estimated at $12,155.27.25

An estimate of the cost of adverse events, commissioned by the Spanish Ministry of 
Health, quantified the costs of some of the most common NIs.

Table 9: Costs associated with NIs (2008)

Costs associated with nosocomial infections in euros

Type of nosocomial infection Cost in €/infected patient

Bacteraemia 37,398

Infection by MRSA 37,398

Nosocomial infection of the surgical site 24,685

Nosocomial pneumonia 18,681

Mechanical ventilator-associated pneumonia 9,633-15,293

Venous catheter-related bacteraemia 8,372-13,587

 

 

In Europe, 
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Urinary catheter-related bacteraemia 3,957

Nosocomial infection of the urinary tract 930-972

Venous catheter-related local infection 558

Source: figures from the literature review of papers about the costs of Patient Safety Failings. Reports, studies 
and research 2008. Antares Consulting and the Ministry of Health and Consumer Affairs.

Table 10: Overall cost associated with nosocomial infections (2008)

Type of nosocomial infection % Patients (preventable) Overall cost Spanish NHS

Nosocomial infection of the surgical site 0.477 €417,261,735

Bacteraemia 0.181 €240,225,449

Nosocomial pneumonia 0.269 €91,759,891-€177,945,865

Device-related bacteraemia* 0.124 €36,794,084-€59,713,475

Nosocomial infection of the urinary tract 0.429 €14,148,190-14,787,140

*Reference value of venous catheter-related bacteraemia
Source: literature review of papers about the costs of Patient Safety Failings. Reports, studies and research 
2008. Ministry of Health and Consumer Affairs.

Furthermore, there are intangible costs which are not only worth considering but which 
should be the main motive for trying to improve the quality of healthcare. They include 
patient suffering, pain and disabilities that reduce the quality of life.

On a human level, physical and psychological harm to the patient are the consequen-
ces of HAIs.

From a social perspective, they include the personal impact and the impact on the 
patient’s relatives (financial, psychological and social), and the expenditure diverted 
from society for the treatment of this patient, legal processes, the reputation of the 
healthcare provider (individual and institutional) etc.

So-called adverse events, which include HAIs, cause untold damage to the lives of 
patients and they harm the image of healthcare teams, hospitals and health systems 
in general. 

The combination of all of these facts has an impact on the country’s economic situation, all 
the more so because these effects are derived from the health system.

5.3. Hospital funding systems and incentives for good practices

Given the significant impact of HAIs on hospital costs, it is advisable to include a sec-
tion on the ways in which hospitals are funded.

The interest lies in the extent to which the funding systems generate incentives for 
specific practices, whether they relate to production, efficiency or the quality of the 
results.

Hospital funding systems have undergone significant changes in recent decades. 
These changes have led to funding models being established that take into accou-
nt different cost components to determine prices: the most traditional model takes 
into account the actual costs of the centres’ different expense items (staff, procu-
rement…); the more advanced models consider the standard cost of producing the 
different intermediate outputs (consultations., stays…) or average costs or case-mix 
weighted costs; and the most advanced model determines the prices on the basis of 
the average overall cost of healthcare for an individual. 
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Figure 10: Evolution of resource distribution and service procurement systems in hospitals

 

Source: Antares Consulting 2005.
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the year-on-year adjustment. The system itself has little capacity to incentivise, but 
it is possible to introduce financial incentives for best practices based on pre-set 
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2. �Activity-based funding. The hospital is funded on the basis of its “interme-
diate products” (events or processes). The system is based on establishing a 
pricing system, with varying levels of detail, for each type of event or procedu-
re and the hospital receives funding based on the activity carried out for each 
type of price. These prices may be based on the event (for example, the day 
of the stay), or on the process (for example, the discharge from hospital). This 
is the system traditionally used by insurance companies or for private patients 
in private hospitals and by the public sector for activities coordinated with the 
private sector. Given that the system tends to stimulate additional activity, 
many systems introduce caps, penalising additional billing once certain activity 
thresholds are exceeded. This system was the basis of public hospital funding 
in Catalonia in the 1980s and at the start of the 1990s. When implemented 
with very detailed specifications for activities that are eligible for funding, the 
system enables a wide range of incentives and disincentives for specific types 
of activities and practices, setting prices above or below cost, or even linking 
the price to performance indicators.

3. �Case-mix-based funding. This system was developed in the United States fo-
llowing the emergence of the classification of patients into homogeneous cost 
pools in the 1980s. Diagnosis-Related Groups (DRG) were the first classifica-
tion of this kind to be widely used. The system classifies patients according to 
an algorithm which essentially contains the diagnosis and major procedures, 
adjusted for other variables such as comorbidity and complications. It com-
prises an entire process (the full hospital admission process) which is funded 
according to the “weight” of each group within the classification, with weight 
no. 1 being the average cost of a patient on the database and all other groups 
being weighted according to their average cost. This system offered a special 
incentive to improve the efficiency of hospitals as it established a standard 
cost for each type of patient and the financial risk of inefficiency in the hos-
pitalisation process fell upon the hospital. The DRG classification system has 
become widely-used across the world, with national variations, and there are 
many health systems that base all or part of their funding for hospitalisation on 
this classification. In Spain it is the basis of the funding system in Catalonia for 
hospitals in the Public Hospital Network (public hospitals or subsidised private 
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hospitals). The system based on DRGs particularly incentivises efficiency in 
the hospitalisation process, without specifically considering its results. Even 
so, funding penalty systems have recently been developed for identifiable ca-
ses of certain practices, such as readmissions or diagnoses involving an adver-
se event. The Center for Medicare and Medicaid Services (CMS) in the United 
States has implemented a policy to disincentivise these types of events (see 
chapter 7 of this document). Above all, this system has been used for funding 
acute hospitalisation, although there are important experiences in the funding 
of other facilities such as long-stay centres (Resource Utilisation Groups clas-
sification group Version III or RUG III) and for ambulatory activity or population 
classification systems (Clinical Risk Groups).

4. �Risk-adjusted capitation systems. This system is based on setting a price per 
resident covered (per capita), which is calculated on the basis of the average 
healthcare cost of residents in a specific health system, with risk-adjustments 
(e.g. for age). The service provider (normally a health organisation that inclu-
des all of the healthcare services as well as hospitalisation) must bear all of 
the costs for all of the services that the covered patient needs (in a scheme 
similar to insurance) while having a significant degree of freedom as to how 
it organises them. The referral of patients to outside its network is funded by 
the healthcare provider, which also receives additional funding for the patients 
it treats that are not covered by it. Much like the case-mix funding system 
incentivises efficiency in hospitalisation processes, this system is based on 
incentivising efficiency in all healthcare and it is a powerful incentive for inte-
gration between different levels of care and prevention. It is also assumed that 
the system itself is an incentive to good practices given that producing poor 
results and substandard practices results in a future financial penalty due to 
the additional use of services that this could entail. This is some evidence of 
results improving in integrated care systems in fields such as chronic patient 
management that support this assumption. The system is closely linked to 
the trend to promote the development of so-called Integrated Healthcare Or-
ganisations (IHO), and there are risk-sharing schemes for the savings that are 
generated, such as the Medicare Shared Savings Programme (MSSP), set up 
for Accountable Care Organisations in the United States88. This type of system 
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was introduced in Spain and initially linked to the procurement of healthcare 
services through administrative concessions, based on the Alzira model, in 
the Autonomous Community of Valencia (five health services covered by this 
system) and Madrid (four with the forthcoming opening of the Collado-Villalba 
Hospital). The system has also been used in public health areas in Valencia (all 
health areas using a profit and loss account on a capitation basis), in Catalonia 
with pilot schemes of capitation-based funding and in the Basque Country 
(three pilot schemes). It is still rare for specific adjustments to be made for the 
quality of the results in this system, although the financiers normally include 
specific targets and indicators to measure this. 

5. �Although it is not a funding system per se, it is worth mentioning here the English 
experience of purchasing services based on their value (value-based purcha-
sing) developed by Monitor, the authority responsible for regulating English public 
service providers and setting prices in the English National Health Service. This 
system was established in 2003 for elective treatments and it has gone on to 
cover the emergency services, mental health and primary care and now covers 
a third of the services in the health system. This supports the “Commissioning” 
system (the purchasing of healthcare services from districts) which is aimed at 
ensuring that better clinical judgement is used when purchasing services. The 
system is designed in a way that enables incentivisation of good practices.

Actually, it is rare for each of these systems to be implemented for the hospital as a 
whole; it is more common for there to be varying degrees of overlap between several 
of them in the same system.

With regards to this document, our interest in hospital funding systems lies in the 
incentives that they offer to combat HAIs. Generally, the greater the “shared risk” bet-
ween the financier and the provider, the greater the incentive to avoid practices that 
lead to additional costs, as is the case with HAIs. 

In the case of funding systems, it is clear that, irrespective of the intrinsic incen-
tives for good practices contained in them, any funding system can be combined 
with a series of incentives for good practices and the performance of the profes-
sionals. However, what matters here is that the system itself contains a financial 
incentive for good organisational and professional practices. Consequently, these 
systems have evolved in such a way that they financially penalise those practices 
that result in the increased use of services, such as HAIs. The introduction of 
DRGs already meant that the provider would incur a penalty and bear any costs 
above the price set for each DRG from the patient’s additional stays. Even so, 
certain elements of this system, such as funding readmissions as if they were 
new processes or allowing certain complications resulting from malpractice to 
mean that the patient was classified in a DRG with a higher weight, made certain 
perverse incentives possible. The capitation-based funding system is, in itself, 
an incentive for good practices throughout the healthcare process, as they mean 
that the provider incurs the costs from any additional care resulting from HAIs, 
whether it is inpatient or outpatient care. 
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5.4. The “case” for preventing and controlling HAIs

In order to estimate the current impact of HAIs on the National Health System, we 
have performed the following simulation using the 2011 EPINE report and the aggrega-
te data on hospital activity in Spain that was published by the Ministry of Health, Social 
Policy and Equality in the same year.

Firstly, so that it is possible to understand the scale of the problem that HAIs repre-
sent for the Spanish health system, we have estimated the total number of patients 
who have acquired an HAI during hospitalisation, with a result of between 204,981 
and 228,596 patients, a prevalence of 5.6-6.28%.

If we consider the number of patients who have acquired an NI for each hospital 
service, we can highlight the services that pose the greatest risk of patients develo-
ping an HAI during their hospital stay (services with a prevalence above the average 
of 6.28%).

Figure 11: Estimated percentage of patients with HAIs by discharge service
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Source: 2011 EPINE Study. Ministry of Health, Social Policy and Equality, Government of Spain.

Furthermore, if we consider the total number of patients who have acquired at least 
one NI during their hospital stay, we can estimate the total number of preventable 
stays and the potential savings that could be made for the Spanish health system (5.1 
days of additional stays for each admission with NIs).

For a total of 217,977 patients who have acquired an NI during hospitalisation, the total 
number of preventable hospital stays across the entire Spanish health system is over 
1.1 million stays which, with an average cost per stay of €657 based on our cost analy-
ses, we estimate to be an additional cost of 739 million euros per year.

With regards to average costs per hospital, the centres with the highest number of 
beds could potentially make the most cost savings by reducing the number of pa-
tients that acquire nosocomial infection(s), largely because these centres generally 
have more complex medical and surgical services and more invasive procedures, with 
a higher prevalence of NIs.

 
In the health 
system as 
a whole, 
preventable 
hospital stays 
cost more than 
730 million 
euros per year



proposed plan to combat healthcare-associated infections

42

Table 11: Cost of nosocomial infections for the National Health System by size of hospital	

2011 Figures National 
Health System

Estimate 2011 EPINE Costs 2011

Hospitals Discharges Stays Patients* Preventa-
ble stays**

Cost of the 
preventable 

stays***

Average 
cost

Small (less than 
200 beds) 614,436 3,815,648 27,852 142,046 €93,324,507 €166,354

Medium (between 
200 and 500 beds) 1,180,100 7,647,048 66,405 338,667 €222,504,235 €1,483,362

Large (over  
500 beds) 1,845,528 14,126,954 123,719 630,968 €414,546,173 €5,314,695

Total 3,640,064 25,589,650 217,977 1,111,682 €730,374,915

(*) Number of patients estimated from the prevalence of nosocomial infections for each hospital service publis-
hed in the 2011 EPINE report.

(**) Number of preventable stays calculated from the days of hospital stays resulting from nosocomial infec-
tions, published in the Point prevalence survey of healthcare-associated infections and antimicrobial use in 
European acute hospitals 2011-2012.
(***) Cost of preventable stays calculated by applying a cost per hospital stay of €657 / day. Antares Consulting 
Database.

Source: 2011 figures for discharges and stays. Ministry of Health, Social Services and Equality. Institute for 
Health Information. Record of discharges – Minimum Basic Data Set

With these estimated figures, if we examine the health budgets of the Autonomous 
Communities, we can say that the 730 million euros calculated to be the cost of additio-
nal stays by patients who develop a nosocomial infection could cover almost the entire 
health budget of a region such as Cantabria or 10% of the health budget of the Commu-
nity of Madrid. 

Figure 12: Health Budget of the Autonomous Communities (2013)
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Source: financial resources of the National Health System 2013. Ministry of Health, Social Policy and Equality.

If we complete this analysis and distribute the 730 million euros among the diffe-
rent Autonomous Communities in proportion to their number of hospitals (small, 
medium and large) and we evaluate the potential savings that could be made for 
their 2013 budgets, we observe that in the cases where it would have the smallest 
impact it would be around 1% of the budget (Basque Country and Navarra) and it 
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would be above 1.5% in the Communities with the highest potential (La Rioja, Ex-
tremadura and Catalonia).

Figure 13: Cost of preventable hospital stays resulting from NIs by Autonomous Com-
munity.
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Source: analysis of the cost of preventable hospital stays resulting from nosocomial infections, produced by 
Antares Consulting. Financial resources of the National Health System 2013. Ministry of Health, Social Policy 
and Equality.

We can also make a comparison with the budget of one of the hospitals classified as 
large (over 500 beds). Using La Fe University Hospital in Valencia, whose 2012 annual 
budget was around 536.5 million euros,  as a benchmark, if the National Health Sys-
tem saved 730 million euros it would cover that budget 1.3 fold or, in other words, you 
could fund the budget of a large hospital and 30% of a second hospital.

Taking the analysis further, bearing in mind that in practical terms it is not possible 
to eliminate all cases of NIs in hospitals, we have estimated what the actual impact 
would be if we managed to reduce the prevalence of nosocomial infections develo-
ped during hospitalisation by one percentage point (from 6.28% to 5.28%). The result 
obtained from this simulation is a potential actual saving of 124.1 million euros for the 
entire National Health System.

Figure 14: Reduction in the costs of hospital stays resulting from NIs when their prevalence 
is reduced by one percentage point
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Source: simulation of the reduction in the costs of hospital stays resulting from nosocomial infections when 
their prevalence is reduced by one percentage point, produced by Antares Consulting.
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If we distribute the 124.1 million euros between the different Autonomous Commu-
nities, also in proportion to the number of hospitals in each community, Catalonia, 
Andalusia, Madrid and the Valencia Community would make the biggest savings. 

Figure 15: Distribution of potential savings resulting from the reduction in hospital stays 
when the prevalence of NIs acquired is reduced by one percentage point
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If we examine it further, we can analyse the average potential savings for each hos-
pital, which would total €28,228 in centres with less than 200 beds and would reach 
€903,498 in the largest hospitals with at least 500 beds installed.

Table 12: Potential savings by size of hospital

Cost 2011 Potential savings

Hospitals
Cost of the  

preventable  
stays***

Average cost 
per hospital

Potential savings 
NHS

Average poten-
tial savings per 

hospital

Small  
(less than 200 beds) €93,324,507 €166,354 €15,865,166 €28,280

Medium  
(between 200 and 500 
beds)

€222,504,235 €1,483,362 €37,825,720 €252,171

Large  
(over 500 beds) €414,546,173 €5,314,695 €70,472,849 €903,498

Total €730,374,915 €124,163,736

Case study for a hospital with 300 beds

Additionally, we can carry out a practical exercise to show the impact that reducing 
hospital stays resulting from NIs would have on an average Spanish hospital.

Assuming that we are evaluating a hospital with 300 beds, with occupancy levels of 
85% and an average stay of 6.6 days per admission (ECDC 2012), we can estimate a 
flow of 14,102 patients hospitalised per year.

If we apply the prevalence of NIs published in the 2012 EPINE Study for hospitals with 
between 200 and 500 beds, which stands at 5.21%, this means that 735 patients have 
acquired an HAI during their hospital stay.

Assuming that between 30% and 50% of the cases where patients develop an NI are 
preventable, this would mean a reduction of between 220 and 367 patients.
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Taking into account the figures published in the survey on European Acute Hospitals 
2011-2012, which estimates that the average additional stay for patients who acquire 
an NI in Spain is 5.1 days, the hospital stays would be reduced by between 1,124 and 
1,874 days.

If we apply an average cost of €657 per day of stay in Spanish public hospitals, the 
fall in hospital stays due to the reduction in the number of patients who acquire an NI 
would result in potential savings of between €738,500 and €1,231,000.

If we apply the potential resulting savings to their equivalent in the hospital’s workforce, 
we obtain the following results:

  Assumptions used for the estimate:

• �The estimated wage for a specialist attending physician with 10 years of experien-
ce in a Madrid hospital is €43,610/year.

• �The average wage of a staff nurse with 10 years of experience and a rotating shift 
in Madrid is €26,800/year.

  Results:

• �The reduction in nosocomial infections would mean an decrease in costs that 
would make it possible to fund a team of physicians of between 15 and 26 full-time 
professionals.

• �The reduction in nosocomial infections would mean an decrease in costs that would 
make it possible to fund a team of nurses of between 25 and 42 professionals.

At times of cost containment, these figures show that preventing and controlling HAIs 
is a high priority: in terms of alternative costs, the current NI rates in Spain mean that 
in an average hospital it is possible to fund a team of between 15 and 26 physicians or 
between 25 and 42 nurses.   
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6. Technology’s contribution to pre-
venting and controlling HAIs 

The health system is where the highest concentration of technology use and on-
going innovation are found. This includes aspects such as the design and construc-
tion of centres, the medical equipment and the devices and consumables used in 
healthcare.

Despite this, the management of technology and technological innovation do not 
tend to be a strong point in many of our hospitals and it is common for inves-
tment and procurement policies to be poorly informed or have little basis on existing 
knowledge.

6.1. Managing technological innovation in hospitals

The management of technological aspects in the running of healthcare organisations 
is especially challenging because it is:

 �� A particularly broad topic that is complex and constantly evolving. 
 � An aspect that in many cases is not within the area of expertise of health workers 
and the dissemination of knowledge about the existing evidence is not as common 
as in other aspects of healthcare.

 � A field in which, often, the cost-utility of each measure differs according to the level 
of risk in each case and, therefore, it is more useful when used specifically on a 
case-by-case basis rather than generally recommended.

 � In many cases, the fact that the costs and potential benefits pertain to the budgets 
of different units or centres makes it difficult to achieve a reasonable technology pro-
curement process. For example, this is the case for microbiology laboratories, which 
sometimes have budget problems that make it difficult to incorporate molecular 
diagnostic techniques which, if applied, would have proven benefits in the detection 
and early control of micro-organisms. 

 � Often, to optimise the benefits provided by technology, the professionals must be 
given additional training on how to use them.

In terms of the system as a whole, the technological innovation policy should benefit 
from a broad dissemination of the existing evidence which facilitates the decision-
making of centres and professionals regarding what technology to incorporate and the 
cost-benefit balance of the available technology.

Regarding technology that may offer benefits in the fight against HAIs, here we have 
shown that there is a lack of:

–  �Initiatives for the systematic dissemination of the existing evidence on technological 
devices with proven benefits and a positive cost-benefit balance. 

–  �Promotion of studies assessing the effectiveness and cost-effectiveness of techno-
logical innovations in a field that is constantly evolving.
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Therefore, we believe that in this field a global vision, based on the evidence from the 
cost-benefit analysis, and greater flexibility in evaluating the constant stream of tech-
nological innovations are imperative.

This need to address the technological aspects of HAIs, and those aspects that 
have an environmental impact, are considered to be so important by many experts 
that the health authorities and companies have advocated the allocation of a speci-
fic unit of the Spanish Network of Agencies for Health Technology Assessment to 
tackle this issue.

However, technological assessments do have a weakness: assessing new technologies 
and publishing the systematic studies is a relatively slow process and certainly happens 
far more slowly than the emergence of new products on the market.

This often makes it necessary to make decisions on technological elements that 
have not yet been rigorously scientifically assessed. This uncertainty cannot be com-
pletely eradicated, but a set of guidelines can be established on how to approach 
buying technology, and these can help greatly in rational decision-making in order to 
reduce HAIs:

1.  �Generally, medical equipment has incorporated major innovations that facilita-
te the prevention, control and dissemination of NIs, in particular in areas of critical 
care. Many of these technical advances have not yet been assessed by medical 
science as they have only recently emerged. Monitoring systems and detection 
software have been integrated and they generate alerts to facilitate the detection of 
the early stages of NIs, thus facilitating early treatment. Let us consider a number 
of general recommendations in this regard:
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• �Generally, it is necessary to consider your approach to purchasing the equipment 
and technology included in your specific strategic designs, for example, equip-
ment which are shaped in a way that prevents bends which are conducive to the 
proliferation of colonies, or equipment designed with bacteriostatic materials, sur-
faces that dissipate heat without air movement, special plastics, rounded corners 
and edges, equipment without cooling turbines etc.

• �When deciding what technology to incorporate, you should favour technology that 
minimises the cleaning required and prevents contamination through use. In this 
sense, the wireless transmission of information, as opposed to the current ca-
bling, is sure to provide good results in the immediate future. 

• �There are applications (management and geolocation software, with flow 
analysis) that include algorithms that allow you to cross-reference informa-
tion from different monitoring systems, share inter-departmental information 
and cross-reference these data with the geolocation of equipment, materials 
and people. This information allows you to locate patients and/or professio-
nals through the creation of algorithms, and to analyse flows in the creation 
of HAIs within a hospital. 

• �The interoperability of this software with the information systems and its full in-
tegration with the hospital’s HIS makes it possible to gather relevant information 
about the patient and their condition, which may be useful for establishing strate-
gies to combat NIs. 

• �The automation of processes (automatic mechanical ventilation systems, automa-
tic infusion pumps etc.) through technology makes it possible to make real-time 
decisions, so that you can adapt to any changes in the patient. 

• �A comprehensive set of equipment (beds, intensive-care ventilators, anaesthesia 
etc.) which allows you to deploy systems to stimulate spontaneous breathing as a 
means of reducing cases of mechanical ventilation-associated pneumonia, and the 
deployment of active and passive physiotherapy, kinetic, vibration and percussion 
systems which have been shown to be successful on countless occasions. In both 
cases, they facilitate physiotherapy and the mobilisation of secretions. 

• �With regards to anaesthetic equipment, ventilators and monitors of every kind, we 
are experiencing a transition towards using tools and new ways of interpreting the 
complex medical information in a more cognitive-friendly way. This will facilitate 
sound and more rational decision-making which is stronger because of our better 
understanding.

2.  �With regards to hospital facilities, you must be aware of the problem and en-
courage the design and development of facilities that are geared to tackling HAIs 
from the first moment of developing the functional and design specifications in the 
architectural drawing. The hospital construction teams must be involved in the fight 
against HAIs from the start of the project.

Consequently, it must be approached bearing in mind the need to create facilities 
that take workflows into account and, therefore, the contaminated material and its 
flow paths, especially in the hospital’s more sensitive departments, such as critical 
care areas.

Furthermore, HAIs must be taken into consideration during the process of creating 
or refurbishing the building itself, as well as the water, air conditioning and heating 
installations etc., as must how the airflows, people and materials move around all of 
the different hospital environments, especially those which are particularly sensitive 
such as ICUs and operating rooms. 

It is currently vital to consider using materials that prevent the proliferation of micro-
organisms when constructing hospital wards and numerous products and solutions 
are being created and sold for walls, ceilings and all surfaces, such as ion-impregna-
ted materials, active silver ion, etc. 
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It is highly recommended to analyse the suspended structures (columns, head-
boards on hospital beds, etc.) present in key units and in particular in those areas 
where HAIs are more prevalent and costly. These structures also have an impact 
on how the professionals carry out their work. Bear in mind that structures that 
deliver gases, information, light etc. have been designed to create environments 
that are clean and dirty, damp and dry, protected or unprotected, which either faci-
litates or hinders strategies to combat HAIs. What you select and install should be 
based on these strategies and the available space, so that they do not significantly 
increase HAIs. 

These general guidelines must be introduced within the framework of a technolo-
gy management model that sets the objective of providing the best cost-benefit 
balance throughout the life cycle of any medical technology. This requires tools for 
strategic modelling (technological model and the contribution of technology to the 
hospital’s strategy), the governance of technology (joint health and technology com-
mittee, technology managers etc.), equipment management (inventorying, geolo-
cation, preventive and remedial maintenance), and for evaluating and anticipating 
obsolescence.

Furthermore, all actors concerned must have a proactive and favourable attitude 
towards the innovations that are emerging and will emerge in the future and which, 
although they are yet to be evaluated and their effectiveness confirmed, are aimed 
at improving the prevention of HAIs, in addition to the other functions for which they 
were designed.

6.2. Some examples of incorporating technology to combat HAIs

It is necessary to evaluate and rate the contribution of a whole range of technological 
solutions that facilitate the prevention and control of HAIs. Technology creates signifi-
cant scope for collaboration in the fight against nosocomial infections32. Without being 
exhaustive and, by way of examples, we have identified several areas which appear to 
be of particular relevance to the application of technology:

1.  Screening of carriers and rapid diagnosis of the infection.
2.  Safer equipment for performing procedures.
3.  �Protection of insertion points for central catheters using chlorhexidine-im-

pregnated dressings.
4.  Non-woven surgical drapes and surgical attire.
5.  Reduction of contamination in critical care.
6.  Control of disinfection and sterilisation processes.
7.  Monitoring of cleaning in the hospital.

1.  �Screening of carriers and rapid diagnosis of the infection. Numerous studies 
have been conducted to assess procedures for the early detection of MRSA and 
other micro-organisms that cause infections, using fast and accurate techniques. 
Review papers highlight the importance of analysing this strategy within a local 
context. The benefits of this initiative, in terms of effectiveness and the cost-benefit 
balance, are greater where the prevalence is higher33 and when this screening is 
used to implement early isolation practices (the cost benefits are mostly associated 
with preventing cross-infection through very early isolation)34, 35, 36. 

Thanks to new molecular technologies, most nosocomial infections can now be 
diagnosed accurately and quickly (in hours rather than days). Preventionists, infec-
tions control managers and clinicians can now implement suitable preventive mea-
sures and antibiotic treatments quickly if the laboratory has these technologies. 
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Among other things, this makes it possible to reduce the use of antibiotics, reduce 
infections and their associated costs and also to prevent an increase in antibiotic 
resistance. Good technology provides clinical and financial benefits to the entire 
hospital. 

2.  �Increased protection during procedures through safer devices. Catheter-tip co-
lonisation and the resulting intraluminal contamination due to the frequent opening 
and handling of the intravenous systems have been shown to be the cause of many 
catheter-related bloodstream infections (CRBSI). The use of needle-less closed sys-
tems has been shown to reduce the incidence of the colonisation of catheter tips 
and the skin and to eliminate accidental punctures, when compared to conventional 
open systems37. When using needle-less systems, the international guidelines re-
commend insertion with a safety valve, technology that has been shown to assist 
in contamination reduction practices38. Closed systems are also used to administer 
cytostatic drugs39, 40.

In the same vein, there are other infection risk-reducing systems such as pre-fi-
lled syringes41, the use of peripherally inserted central catheters42, 43 (PICC), closed 
blood collection systems44 and the lines to patient transfer systems with anti-reflux 
mechanisms for the contrast media45.

3.  �Protection of insertion points for central catheters using chlorhexidine-im-
pregnated dressings. In critical care units, up to 80% of patients have one or 
more central catheters, and the insertion and handling of this presents a high risk of 
infection. The most common catheter-related route of infection is the extraluminal 
colonisation of the catheter by micro-organisms from the surface of the skin46. The 
use of chlorhexidine-impregnated transparent dressings has shown a significant 
reduction in catheter-related infections47, so its use can be considered an additional 
measure to training measures, the deployment of bundles and continuous impro-
vement programs such as Bacteraemia Zero.
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4.  �Non-woven surgical drapes and surgical attire. Improving the barrier effect of 
surgical drapes reduces microbial penetration and, consequently, increases the sa-
fety of the surgery area48, 49. Surgical drapes perform the important function of 
minimising a surgical wound’s risk of infection50. Surgical drapes have traditionally 
been made from cotton; however, cotton does not provide an effective barrier51, 52, 
especially in damp conditions53, or after successive washes and re-sterilisations. 
This lack of safety has led to a move away from cotton and towards single-use 
non-woven drapes. Non-woven drapes offer maximum barrier protection, optimal 
absorption and fluid control and include accessories for greater convenience (co-
llection bags, grommets, velcro fasteners etc.) and they come folded so that they 
can be quickly prepared and prevent possible contamination during the placement 
of the field.

5.  �Reduction of contamination in critical care. In Intensive Care, intubated patients 
are especially vulnerable to pulmonary contamination by bacteria, whether it is 
endogenous in origin or exogenous. This contamination often leads to NIs being 
developed, such as Mechanical Ventilation-Associated Pneumonia. This disease is 
multifactorial in origin, so it is necessary to focus on several points to fight it. Some 
of these points are scientifically proven, like washing your hands and the proper 
use of gloves, but they should not preclude other measures for which there is less 
evidence, such as oral hygiene54, preventing the routine instillation of physiological 
saline through the endotracheal tube (ETT) before the aspiration of bronchial secre-
tions or devices that prevent silent microaspiration55.

6.  �Disinfection and sterilisation processes. The sterilisation process, from the mo-
ment the material arrives at the plant from hospital services until the final point 
when it is released for use as sterile material, must be comprehensively and 
strictly controlled. Any stage of the process that is not controlled or controlled 
in a negligent manner may result in the patient being infected. The workload in 
operating rooms makes it necessary for the sterilisation plant to adapt to any 
scheduling changes, emergencies, etc. Therefore, it is necessary to have quicker, 
more efficient and more objective control systems so that the sterile loads can be 
released completely safely. 

7.  �Monitoring of cleaning in the hospital. Numerous studies show that the sur-
faces in the immediate area of the patient during each healthcare process may 
be contaminated with multidrug resistant micro-organisms. Shortcomings in the 
cleaning process can present a serious risk of transmission of infectious agents. 
The visual inspections hitherto used as a control method have been shown to be 
ineffective56, 57.

Given the large part of the budget allocated to hospital cleaning, it is necessary to 
implement an objective monitoring system that makes it possible to establish co-
rrective measures and more effective cleaning protocols58.

ATP (adenosine-triphosphate) technology-based control has been shown to be a 
stringent measure for implementing an ideal cleaning protocol59, 60, 61.

These examples, like others that could have been included, show that technological in-
novations can make a major contribution to the fight against HAIs and provide support 
for infection control strategies. 

Therefore, the evidence-based technology incorporation policies also have a role to play 
in helping to reduce the incidence of HAIs and facilitate its control.
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Best Practices

Recommendations of this type have been adapted by some agencies in Spain, such 
as Osakidetza (Basque Health Service)62. We highlight this initiative from the INOZ (Sur-
veillance of Nosocomial Infections) Plan in the Basque Country, for the dissemination of 
information about healthcare facilities.

BEST PRACTICES
Spain: recommendations for minimising microbiological risks associated with the 
hospital infrastructures of Osakidetza.

This initiative is the result of a multidisciplinary collaboration which brings together the expertise and 
priorities of such diverse areas as Epidemiology, Microbiology, Environmental Health, Architecture, En-
gineering, Preventive Medicine and Infrastructure maintenance. This collaboration has made it possible 
to develop a guide to action for the group of professionals involved in any aspect relating to preventing 
and controlling NIs. The set of measures has a positive impact, not only because of the increased micro-
biological safety, but also because they raise awareness regarding infection control among the people 
responsible for maintaining and managing health facilities.

The aim of this initiative is to provide all of the professionals involved in preventing and controlling NIs 
in the Autonomous Community of the Basque Country with a set of guidelines designed to minimise the 
microbiological risks associated with hospital infrastructures themselves, based on learning prompted by 
certain epidemic outbreaks that have occurred in hospital settings. These guidelines have been reflected 
in a series of specific maintenance measures aimed at minimising the likelihood of nosocomial epidemic 
outbreaks associated with structural factors.

Thanks to the work of the multidisciplinary team, in 1998 the first edition of the Guidelines for minimising 
microbiological risks associated with Osakidetza hospital infrastructures was published. In it, they exa-
mine the problems caused by those micro-organisms that present the greatest microbiological risks from 
an environmental perspective, primarily in terms of mortality and morbidity, in addition to a list of the 
critical issues identified in the hospital. Furthermore, a number of guidelines are established in relation 
to the nature and frequency of maintenance procedures and the taking of any samples deemed neces-
sary. Finally, the recommendations include a series of management procedures that make it possible to 
continually verify that there is proper compliance with these guidelines and they must appear in a record 
book designed for that purpose.

These guidelines cover a wide area, from the air change conditions in isolation rooms or operating rooms 
to precautions to prevent contagion, from water systems to the conditions for preventing the spreading 
of germs resulting from building work on the hospital grounds… The document sets out the operating 
conditions of air conditioning equipment (positive pressure, number of cycles necessary per minute etc.), 
and the procedures to follow to guarantee an environmental setting that prevents HAIs.

Implementing the guidelines has required a significant effort in terms of investments made (in in-
frastructures or other areas) to enable compliance, with the impact clearly being positive in terms of 
the increased safety of the patients who are treated in Osakidetza hospitals. In the year 2009, the 
guidelines were reviewed and updated. Following that update, the degree of compliance with the 
recommendations contained in the guidelines was evaluated in all of the Osakidetza hospitals, in an 
effort to monitor them with the active collaboration and participation of professionals from the various 
departments involved, assess their actual implementation and obtain the information necessary to 
enable a review of each of their components, as part of a process of continuous improvement.

Osakidetza. “Recommendations for minimising microbiological risks associated with the hospital infrastruc-
tures of Osakidetza”. Coordination of Public Health Programmes and Patient Safety. Healthcare Department. 
Vitoria. 2009.
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7. Strategies to combat Healthcare-
Associated Infections 

The evidence of the impact and costs of HAIs have been well known for many years, 
as has the capacity to prevent them by implementing a set of best practices. It is the-
refore clear that the barriers to preventing and combating them are significant. 

Figure 16. Illustrative example of the cause-effect diagram for HAIs

Source: Ishikawa diagram produced by Antares Consulting.
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Combating HAIs means tackling a complex and multidimensional issue where there 
is no single approach or pre-established formula: “one size does not fit all”, and this is 
mainly due to the difficulty in implementing robust systems to prevent HAIs”. 

This difficulty becomes evident if we try to represent the most frequently-cited causes 
of higher HAI rates in an Ishikawa diagram. Without being exhaustive, such an exercise 
would provide us with a picture similar to that which appears in Figure 16. 

Such a complex diagram shows that the barriers to preventing and combating HAIs 
are significant. These and many other factors cited as helping to prevent HAIs are a 
framework of causes that require a comprehensive approach and a sustained effort 
over time.

However, despite the difficulties, there have been numerous successful initiatives 
both internationally and locally, showing that the effort gets results and that they are 
worthwhile.

This has led to us proposing this Plan to Combat Healthcare-Associated Infections 
which is based on the vision and establishes a road map with which it can be achieved, 
to the extent that this is possible for the health system.

7.1. Vision

The Plan’s vision was formulated on the basis of the knowledge that a significant pro-
portion of HAIs are preventable and that a national policy may contribute significantly 
to the success of this objective:

By 2020 the Spanish healthcare system will have proactively implemented a set of strategies for preven-
tion and control of Healthcare-Associated Infections that will achieve a 30% reduction in the incidence 
of the main infections.

This vision involves:

• �An incidence monitoring system having been created for these types of HAIs.
• �Specific objectives having been set to reduce Healthcare-Associated Infections in the major hospital 

processes and for the main types of infections.
• �The Plan to Combat Healthcare-Associated Infections, its tools and the specific plans for each kind of 

infection in the different hospital processes having been implemented as health policies by the Mi-
nistry of Health, the Autonomous Communities and the Hospitals and Services of the National Health 
Service and the private sector.

• �By the end of 2020, the results from the national health service as a whole presenting incidence rates of HAIs 
that have fallen by 30%, using the base year 2012 as a benchmark.

• �The additional costs associated with Healthcare-Associated Infections having also been reduced by 
a similar percentage or even more, specifically in the areas of hospital stays and drug treatments for 
HAIs.

The objective of reducing the main HAIs by 30% is based on the knowledge that the 
proportion of infections that could be prevented by implementing prevention and con-
trol policies, and the experience of similar strategies such as those implemented in 
the United Kingdom, Holland or the USA, which have achieved reductions of between 
30% and 50%, and in numerous local experiences. 

It is also hoped that this percentage reduction reduces preventable costs by more 
than 30%. This impact has been calculated on the basis of the policy to fight HAIs 
focusing on those infections with the biggest impact and highest costs and, con-
sequently when reduced, the impact on costs would be greater than the average 
cost of all HAIs. 
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In terms of economic outcomes, the financiers should expect the Plan to Combat 
Healthcare-Associated Infections to contribute significantly to reducing HAIs and, con-
sequently, to reducing additional hospital stays caused by them and other costs such 
as drug treatments for HAIs.

This contribution would make it possible to:

 �� Free up resources (hospital beds) to tackle other problems.
 �� In certain contexts where the use of hospitalisation is already being reduced, the fall 
in stays would lead to the size of hospitals decreasing, which would have a direct 
impact on cost reductions.

 �� Additionally, reducing HAIs helps to decrease the cost of drugs and other medical 
devices used to treat them.

This vision has been formulated in terms that can be easily measured using indicators that 
make it possible to monitor and evaluate compliance with the Plan. Therefore, the primary 
objectives set for the Plan are: its final outcomes and the impact on patients.

It is therefore really an objective whose results can be measured using indicators rela-
ting to the incidence of HAIs and HAI-associated hospital stays.

Best Practices

There have been strong international and domestic experiences that have achieved 
significant reductions in HAI rates. These landmark projects have the following in com-
mon:

 �� Continuous monitoring of the results achieved.
 �� Major institutional leadership by health authorities and the management of medical 
centres. This leadership is particularly beneficial when professional societies partici-
pate directly and are involved.

 �� Diverse efforts in awareness-raising, training, motivation and monitoring of profes-
sionals and patients.

 �� The practice of comparison (benchmarking), including in some cases creating speci-
fic incentives for professionals and/or medical centres and preparing tables, with or 
without this being published.

The English National Health Service has managed to reduce HAIs caused by MRSA by 
more than 57% and those caused by Clostridium by 30%, as the result of a highly ac-
tive policy which included making it compulsory to report these infections, the setting 
of national and local targets, widely-implemented awareness-raising measures and te-
chnical support from the NICE and other institutions, systematic measures to improve 
sterilisation and hospital procedures and incentives for hospitals based on their results 
(Payment by Results system).

BEST PRACTICES
United Kingdom: Nosocomial infection control policy

At the end of the 1990s, a series of reports1 set off alarm bells in the United Kingdom regarding the 
seriousness of the NI problem and its impact on costs. 

Consequently, the British National Health Service implemented a series of policies aimed at controlling 
them, based on:

• The leadership and commitment of the highest national and local authorities.
• �Full implementation of control standards in hospitals and extending them to Primary Care.
• Guaranteed sterilisation of equipment and practices to reduce cross infection. 
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In the United States, the implementation of the National Action Plan to Prevent Health-
Care Associated Infections is currently in its second stage. One of its most interesting 
components is the Partnership for Patients.

• �Comprehensive development of HAI surveillance systems.
• �Making infection control policies a focal point for all local organisations in the NHS.

They resulted2 in a 57% reduction in MRSA infections and a 30% drop in Clostridium difficile infec-
tions (2,3).

These results, which were far better than initially anticipated and the targets that had been set, are an 
excellent practical demonstration of the possibility of implementing successful policies to tackle HAIs.

(1) �National Audit Office. The Management and control of Hospital Acquired Infection in NHS Trusts in England.
(2) Health Protection Agency. Surveillance of Healthcare Associated Infections Report 2008.
(3) �Haustein et al. Use of benchmarking and public reporting for infection control in four high-income countries. 

Lancet Infect Dis 2011; 11:471-81. 

BEST PRACTICES
  United States: Partnership for patients

In 2008 a Steering Committee for the Prevention of HealthCare Associated Infections was created in the United 
States. This committee was responsible for designing a national plan for HAIs, called the HHS Action Plan to 
Prevent Healthcare Associated Infections, which was implemented from 2009. Phase 1, aimed at hospitals, 
included recommending clinical practices, a schedule for priority research, an information systems-integrated 
strategy, funding policy options with quality incentives and disincentives and a communication plan to raise 
awareness about HAIs among the public.

In 2011, the public-private Partnership for Patients was launched. Together with the Centers for Medica-
re & Medicaid Services (CMS) they have been given a commitment by 3,700 hospitals to reduce acquired 
infections by up to 40% and the number of resulting readmissions by 20%. All within a period of 2.5 
years, which ends at the end of 2013.

The objectives established for the Partnership for Patients can be summarised as: 

• �Safer patient care: 1.8 million fewer patients harmed as a result of their healthcare, and a 20% reduction 
in readmissions resulting from poor care. 

• �Preventing complications: 1.6 million more patients recovering without suffering preventable compli-
cations (within 30 days of discharge).
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Holland is one of the countries that has most actively supported strategies to com-
bat nosocomial infections. The success of its strategies has enabled it to have some 
of the best HAI rates in the world, at around 1%. One of its specific strategies is an 
aggressive approach to localising and eliminating infections by Methicillin-Resistant 
Staphylococcus Aureus.

BEST PRACTICES
Holland: Search and Destroy Policy

The aim of Search and Destroy is to prevent the spread of MRSA in hospitals through the following strategies:

1. �An intervention strategy when the presence of MRSA is detected through screening, including a policy to 
identify carriers and isolate the patient and identify him/her on the hospital’s information systems. Patients 
who may have been in contact with it (in the room or in the unit) are also isolated and cultures are taken to 
determine whether MRSA is present. Cultures are also taken from the professionals in the unit.

2. �When it is confirmed that MRSA has been transmitted to other patients or workers, steps are taken to iso-
late the unit (stopping new admissions, forbidding staff from going outside the unit unless they are wearing 
isolation clothing) and disinfecting the room and equipment.

The Dutch Search and Destroy policy requires a major effort from the health workers and is associated with 
high costs. Although it is likely that every part of this strategy is necessary to maintain the low NI rates, no 
studies have been carried out that demonstrate this. 

The costs associated with the Search and Destroy strategy include the costs for consumables (gloves, gowns, 
caps and masks), microbiological cultures (identifying and monitoring patients who are carriers and the health 
staff in contact with them), closing of wards (loss of inpatient days and surgical procedures), cleaning and 
decontamination treatments to eradicate MRSA, a higher workload for health workers and a temporary sus-
pension of work when the health workers are colonised with MRSA. Furthermore, there are other fixed costs, 
for example those incurred for building isolation rooms.

To date, three studies have been performed that calculate the cost of the Search and Destroy policies in Dutch 
hospitals (two in university hospitals and one in a conventional hospital), but none of the studies takes into 
account all of the costs. In any event, they are a good approximation to quantify the cost to Spanish hospitals 
of implementing such a policy in their facilities.

• �UMC Hospital Utrecht, the cost of implementing Search and Destroy has been estimated at 270,000 euros/year 
(the additional costs of isolation days, including fixed costs, were not taken into account in this study).

• �Maastricht University Hospital estimates the cost of implementing Search and Destroy at 161,574 euros/
years.

• �Amphia Hospital Breda estimated the cost of implementing Search and Destroy at 215,550 euros/years.

If we consider that the annual cost savings associated with the Search and Destroy policies to prevent and 
control MRSA bacteraemias in Amphia Hospital Breda totalled €427,356, this means an estimated margin of 
211,797 euros/years.

The success achieved by these countries is a clear demonstration of the effectiveness 
of combating HAIs, which reinforces the approach in this document, which is to esta-
blish a national initiative to prevent and combat HAIs.

The results observed in the initial years showed a 33% reduction in central line-associated infections, an 
18% reduction in MRSA infections, a 10% reduction in surgical site infections and a 7% fall in urinary 
tract infections. 

National Action Plan to Prevent Healthcare-Associated Infections. Roadmap to Elimination. April 2012. 
Part 1. Executive Summary65. 

Adverse events in hospitals: national incidence among Medicare beneficiaries66.
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7.2. Designing a strategy for HAIs

Based on all of the knowledge and experience gained and on the success of some 
previous national initiatives, the authors of this document believe that today is 
the moment to establish a National Plan to Fight against Healthcare-Associated 
Infection. 

Identifying the cornerstones of the strategy

We believe that the Proposed Plan to Combat HAIs must be based on four essential 
cornerstones and that these are the basis for developing the strategy and a vital ele-
ment in the development of the plan.

1.  �Measuring HAIs. Measuring HAIs with strong and reliable data is the basis for setting 
objectives and monitoring the fulfilment thereof. Currently, in Spain we have information 
on overall prevalence and the incidence has only been measured in Autonomous Com-
munities and specific centres. The systematic approach to HAIs requires an information 
system that makes it possible to measure HAIs using standardised methods across the 
whole country.

2.  �Setting clear, achievable and effective objectives. The first step to getting results is for 
the whole health system to clearly identify the result being sought. The process of setting 
objectives involves selecting priorities that enable the centres and health professionals to 
clearly identify the targets to meet.
These objectives must focus on the major (most prevalent) problems with Health-
care-Associated Infections in our environment. We propose setting objectives and 
targets with clear results (incidence of NIs), without forgetting that process objec-
tives must be important, especially at the start of the plan.

3.  �Aligning the whole health system with these objectives. The plan must include 
an effort to align the daily efforts of professionals and the management of the cen-
tres with the strategy. Here we believe that a key part of the plan is establishing 
incentives and penalties based on results. This approach should combine financial 
and non-financial incentives (for example, publishing the tables for each type of 
centre). And it must cover the Autonomous Communities, the hospitals, the servi-
ces, the units and the professionals.

4.  �Implementing the strategy to fight against HAIs by creating a suitable cultu-
re. The development of the strategy includes a broad set of support elements as 
shown by the successful examples of the National Health Service or of the Ame-
rican model examined above, ranging from research to educating patients, which 
must be incorporated into creating a culture of “No HAIs” among all members of 
the health system:

a. �Patients. Developing awareness-raising campaigns and training strategies.
b. �Directors and institutions. Systems that establish objectives and incentives 

which make HAIs one of the primary objectives of the health system.
c. �Professionals. Raising awareness and training are the core strategy. They requi-

re a set of initiatives that provide professionals with information about HAIs and 
best practices and the facilitate their implementation in daily practice. The key 
here is to form multidisciplinary infection control teams and provide them with 
human and technical resources to develop the plans and adapt them to the logi-
cal progression of the epidemiology.

d. �Researchers. There is currently particular interest in disseminating information 
about technologies to be used in the fight against HAIs and reviewing the eviden-
ce on new technological contributions.

Implementing a policy to combat HAIs across a hospital requires the proactive involvement 
of all of the health departments and units. This involvement must be facilitated through 
clinical governance methods, with the participation of medical services and professionals 
and nurses and the support of technical personnel specifically trained and qualified for this 
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task (infection control teams, preventive medicine services, infectious diseases services 
and microbiology services).

We consider management leadership to be essential for these programmes, from corporate 
health authorities to the hospital’s management, directors and middle managers. HAI-related 
activities should be geared towards a global health risk management strategy. The manage-
ment performs two crucial roles:

 � The support or creation, where none exist, of structures to govern the fight against 
Healthcare-Associated Infections.

 � Creating an overall culture of risk prevention and management in the hospital.

The leadership and proactivity of the management must be accompanied by the inter-
disciplinary participation of different levels, departments and units. Especially, but not 
only, those with a higher risk for the patient.

The result of this leadership should be associated with the existence of a health organisation 
with a safety culture that is reflected in healthcare processes that prevent and control HAIs 
and elements of corporate governance to combat them. The specific committees for infec-
tions and antibiotic policies are an excellent place to exchange and share initiatives to fight 
against HAIs.

If we represented the goals that are to be achieved on a strategy map, using the Balanced 
Scorecard67 method, assuming that the Customer and Result-based objectives are already 
included in the Vision’s definition, we would have the proposal in Figure 17.

Figure 17. Strategy map of the Plan to Combat HAIs
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Subsequently, following analysis from the other two perspectives (process and lear-
ning) the different core strategies, their respective objectives, the specific initiatives 
proposed and the success stories that have already occurred in this field in different 
countries will be developed in further detail.

7.3. Internal and process-related perspective

Set out below, sorted by each of the core strategies, are the process objectives iden-
tified in this proposal.

CORE STRATEGY A: Monitoring nosocomial infections
 

Monitor HAIs in hospitals 
and territories

1
Produce comparative  

information between hospitals

2
     Monitor  

HAIsA

Monitor HAIs in hospitals and territories

The objective requires the health authorities to decide to monitor HAIs.

This decision requires significant technical development to implement this measure, 
so that it is comparable between hospitals and health centres, and to ensure that a 
harmonised notification and reporting system is in place in all health centres.

The first step in controlling the problem is to measure it. The overall information availa-
ble comes from point prevalence studies, which are also voluntary, such as the EPINE, 
which has a long history of measuring prevalence. However, the systematic monito-
ring of Healthcare-Associated Infections requires systematic and up-to-date informa-
tion regarding the incidence and how this has changed. In Spain, we do not have a 
national information standard or an information system that continually collects data 
on the incidence of HAIs in hospitals to aid in this monitoring task.

Monitoring the incidence of Healthcare-Associated Infections therefore requires suita-
ble incidence information systems to be developed. Developing them entails all of the 
usual difficulties encountered when measuring the product and the results of health 
services, because measuring and monitoring the progression of Healthcare-Associa-
ted Infections has a certain level of complexity due to the various existing situations 
for each type of infection.

Most of the information on HAIs that is currently managed in a hospital is collec-
ted through self-declarations and involves a high proportion of manual work, even in 
hospitals with a strong tradition of fighting NIs. In most cases, this information is, at 
best, recorded and managed on departmental systems (preventive medicine, micro-
biology…) with little interconnection with the information system of the hospital as a 
whole68. Some studies69 have demonstrated that automating information on HAIs is 
both viable and reduces workloads.

This objective involves the systematic use of balanced scorecards to control HAIs 
and using them to provide feedback to the services and gain knowledge of the re-
sults of the clinical practice in each of the hospital’s units. In addition to data capture 
and feedback, the information system particularly requires deviation alarms to be 
designed. 

This makes it necessary to have tools that facilitate data capture from the places whe-
re HAIs occur. The major changes that are occurring in information technologies un-

1
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doubtedly enable a more integrated approach, to facilitate the production, distribution 
and use of information on HAIs. The automation of services (microbiology, clinical ser-
vices, preventive medicine etc.) and the implementation of electronic medical records 
offer additional options for the direct extraction of a significant part of the information 
which until recently was highly manual in nature. Developing interfaces between cli-
nical systems and the information system will save significant time and work when 
creating balanced scorecards for HAIs.

Initiatives

The implementation of an information system that enables the harmonised monitoring 
of HAIs requires the following initiatives:

1.  �Decision-making at a national level regarding the need and obligation to continuously 
monitor HAIs.

2. ��The technical development of a set of tools such as:

a. Technical criteria for the definition and operational classification of HAIs.
b. Systems to assess the quality of reporting.

3.  ��Standardisation of a set of national indicators for monitoring HAIs. Creating and 
using balanced scorecards for monitoring helps to promote a culture of fighting 
against HAIs and improving results.

4. �The implementation of systems to audit the quality of the information recorded. It is 
known that the recording and reporting of adverse events decreases as a result of mo-
nitoring policies, in particular when they are associated with major incentives. Any infor-
mation system that is largely based on self-declared information requires a system to 
continuously improve the quality of recording through external audits. Carrying out audits 
is an essential practice to guarantee the quality and completeness of reporting, and the 
National Health Service is an excellent example of this.

5.  �Introducing support mechanisms for decision-making and collecting information in clinical 
information systems (electronic medical records and departmental information systems) 
facilitates the task of identifying and reporting for clinicians. 

Best Practices

Certain best practices, both at home and abroad, have guided the focus and tasks 
contained in this objective: 

BEST PRACTICES
United Kingdom: HAI reporting system in the National Health Service

It has been considered compulsory to report HAIs since 2011 (reporting MRSA infections) in the British 
National Health Service. They are monitored weekly by the Health Protection Agency which publishes the 
data regularly. The notification system is largely based on microbiological identification reporting and is the 
basis for the HAI control policies.

Following several reports presented by the National Audit Office1 to parliament about the importance 
of and little progress made in controlling HAIs, the British Department of Health set out its strategy to 
reduce MRSA infections by 50% and Clostridium infections by 30%2.

The proposed weight in the policy to prevent and combat HAIs in the United Kingdom is based on a set 
of relatively complex tools:

1. �The Health and Social Care Act from 2008, and its implementing regulations, obliges health centres 
(hospital and non-hospital) to make quality requirements and improve the patient experience.

2. �The Quality of Outcomes Framework establishes quality indicators for the health system.
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3. �The NICE, as a source of clinical guidance, establishes guidelines for HAI policies3.
4. �The (Commissioning) system sets detailed objectives for the funding of services for 2/3 of hospital 

activities through a price-setting system that is regulated by an independent authority (Monitor for 
England). The Commissioning for Quality and Innovation (CQUIN) system typically sets around 22-30 
objectives for each hospital or primary care team, with additional funding if the targets that have been 
set are met, which can amount to 15% of the budget for purchasing services. 

5. �The Care Quality Commission4 performs an inspectorate role and has a direct impact on breaches of 
quality standards and the law through unannounced inspections. This independent authority has signi-
ficant powers to report breaches, impose penalties, withdraw operating licences and legally prosecute 
serious breaches.

This has meant that the target-setting policies in the 2006 strategy against HAIs have been implemen-
ted in an environment where there is a wealth of information available and where the hospitals can be 
directly inspected. 

Failing to monitor the targets set for HAIs may result not only in the loss of target-based financial incen-
tives, but in the case of serious breaches, the suspension of patient admissions, financial penalties being 
imposed or even the withdrawal of a hospital’s licence. For example, a penalty that was imposed on a 
hospital “Foundation Trust” for the amount of 4.55 million pounds, for failing to contain a Clostridium 
difficile infection was publicly announced.

The combination of the above makes it possible to obtain quality information, with audits to verify it, and 
this is a major incentive in the fight against HAIs.

(1) ��National Audit Office. Reducing Hospital Associated Infections in Hospitals in England. Report by the Comptroller 
and Auditor General. 12 June 2009.

(2) ��Department of Health. Code of Practice for the Prevention and Control of Healthcare Associated Infection. 
(3) ���National Institute for Clinical Excellence. Prevention and control of healthcare-associated infections Quality im-

provement guide Issued: November 2011 NICE public health guidance 36. At: guidance.nice.org.uk/ph36
(4) ��Care Quality Commission. Enforcement Policy. June 2013.

BEST PRACTICES
United States: The HHS Action Plan to Prevent Healthcare Associated Infections Information 
Systems Initiative

The 1st stage of the plan includes specific objectives for information systems which can be summarised 
in five priority approaches:

1. �Making the best use of the health data in electronic format, combining the existing information from 
laboratories and other sources with suitable algorithms for processing them.

2. �Building bridges between existing information systems to control HAIs and the mechanisms for the 
prevention and control of infections, quality improvement and patient safety. This requires the public 
reporting of data or for the data to be used to identify trends and risks.

3. �Joining forces with other agencies and organisations, making sure that the data are available on time, 
that they are reliable and as comprehensive as possible for all actors concerned.

4. �Using information systems and technology to tie together information for the entire incident, including 
information from other centres.

5. �Using new technological tools to implement the prevention of HAIs. Using the available systems 
to include reminders of context-sensitive HAIs on medical records or taking advantage of clinical 
decision-making support systems that are integrated into electronic medical records for that purpose.

The National Health Care Safety Network of the Centers for Disease Control provides a framework for 
reporting data on HAIs and this is subsequently used by the Center for Medicare and Medicaid Services 
for its policy of defunding in the event of NIs. 
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BEST PRACTICES
Galicia/Ourense University Hospital Complex: Intelligent system for the detection and classifica-
tion of cases of nosocomial infections (InNoCBR)

As a result of a collaboration between Ourense University Hospital Complex and Vigo University, an intelligent 
system has been developed that is designed to improve the surveillance of HAIs, standardise the search inten-
sity and criteria among hospitals so that comparable information can be produced and to reduce the workload 
of staff responsible for collecting and processing the information by 70%.

For this purpose, an intelligent system has been developed that is capable of detecting potential cases of 
HAIs and applying algorithms so that they can be automatically diagnosed and classified.

The system automates the collection of data from different hospital information systems and creates a clinical 
database of patients with HAIs.

 

SCHEDULED TASK

Microbiology Laboratory

Electronic medical 
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Pharmacy Clinic

Nursing

User interface Databases
Expert in  

Preventive Medicine

MBDS

It uses CBR (case-based-reasoning) and NLP (natural language processing) systems to develop the rules and 
collect data from the nursing notes. It also combines rules established by experts of the following type:
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The accuracy analysis yielded sensitivity and specificity percentages of between 85% and 99.84% for the 
different types of infections and concordance between the automatic diagnosis and that of the expert of 
0.64+/- 0.19 with a Kappa test. 

Source: Berta Uriel. InNoCBR. Intelligent system for the detection and classification of cases of nosocomial in-
fections. Report to the 17th National Congress - 6th International Congress of the Spanish Society of Preventive 
Medicine, Public Health and Hygiene.
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BEST PRACTICES
Basque Country: INOZ Study

In the Autonomous Community of the Basque Country, the INOZ surveillance system has been developed 
and implemented and has now been running for a number of years. It was launched in 1990, when the 
first study on the incidence of nosocomial infections was conducted in the Autonomous Community of 
the Basque Country: the INOZ Study. Based on the results of this study, reducing nosocomial infections in 
Osakidetza hospitals was established as a priority objective. A central Nosocomial Infection Surveillance 
and Control Unit was subsequently set up.

Nosocomial infections are currently monitored through incidence and prevalence studies. It is carried out 
by all of the hospitals from the Osakidetza network, except for the ones belonging to the Mental Health 
networks. To do this they have a software tool that was developed for this purpose. In addition to the 
studies that are conducted, each of the hospitals has a Nosocomial Infection Surveillance, Prevention 
and Control Plan (PVPCIN). 

The procedures that are to be monitored and the standards to achieve are determined every year by 
the INOZ Committee (which contains medical and nursing professionals who are responsible for the 
PVPCINs, in addition to professionals from the Healthcare Department). Normally, at least one surgical 
procedure that is considered clean is monitored, along with another surgical procedure that is conside-
red to be clean-contaminated. The nosocomial infection indicators used to evaluate the Public Service 
Contract, which is agreed annually by the Regional Offices of the Basque Government’s Department of 
Health and Osakidetza’s service organisations, are proposed by the INOZ Committee to the Department 
of Health which ultimately decides what indicators to include.

In acute care hospitals they are currently monitoring elective surgery of the colon (since 2001), hip repla-
cement surgery and hip prosthesis replacement surgery (since 2005) and knee replacement surgery and 
knee prosthesis replacement surgery (since 2011). In medium-long stay hospitals nosocomial infection 
incidence studies are performed in the medical area of the hospital. 

In addition to the aforementioned corporative studies, over the course of the year, each hospital conducts 
various nosocomial infection incidence studies, according to what interests them: on another type of 
procedure, such as cardiac surgery, or on a specific service, such as resuscitation, or relating to a specific 
device.

Regarding prevalence studies, the EPINE study has been conducted every year since 1990. The Osakidet-
za hospitals were added to this study in the initial years. Currently, all of the acute care and medium-long 
stay hospitals in the network participate in it. 

Regarding the PVPCINs, they were created in 1999 at the initiative of the INOZ Committee and they will 
be implemented as a set of technical requirements that relate to healthcare-associated infection preven-
tion, surveillance and control activities and are designed to minimise the impact of hospital infections 
on the safety of patients. Since 2000 they have been evaluated regularly on the basis of the different 
criteria listed in them.
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Some other examples in Spain are the standardisation of information which has occu-
rred in certain Autonomous Communities such as Andalusia, Catalonia and Madrid.		
	

Elective surgery of the colon
Cumulative incidence of surgical wound infections (%) 2007-2012

Hip replacement surgery
Cumulative incidence of surgical wound infections (%) 2007-2012

  

Sources:

Osakidetza, Department of Health, Basque Government, INOZ Committee. White paper on nosocomial infections. 1997.

INOZ Committee. Osakidetza-Basque Health Service. INOZ Programme: Computer software for the epidemiological survei-
llance of nosocomial infections. 1997.

Osakidetza-Basque Health Service. Nosocomial Infection Surveillance, Prevention and Control Plan for Acute Care Hospi-
tals (PVPCIN). 1999
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One initiative we include here is a proposal for indicators to monitor HAIs in surgical 
areas: 

BEST PRACTICES
Catalonia: VINcat Programme

In 2006, the Nosocomial Infections Surveillance Programme was launched in Catalonia (VINCat 
Programme) with the main objective of reducing infection rates through a process of active sur-
veillance. The programme had 9 objectives, including the surveillance of infections in critical care, 
the annual prevalence of HAIs in each hospital, the incidence of surgical wound infections in clean 
surgery (orthopaedic surgery) and in surgery of the colon, catheter related bacteraemia outside 
ICUs, surveillance of multiresistant bacteria (MRSA and C. Difficile), the use of antibiotics and 
nosocomial infections.

The study period began in 2008 (with 21 hospitals), reaching a total of 60 participating centres in 2011. 
Each participating hospital had to have an infection control team with at least one doctor, an infection 
surveillance nurse and a microbiology laboratory. The hospitals were classed into three groups, accor-
ding to their size. Central catheter-related infections, bloodstream infections (CRBSI) and mechanical 
ventilator-associated pneumonia (MVAP) were chosen as the device-associated infections to be analy-
sed. 

The incidence rates of device-associated infections were calculated by dividing the total number of 
devices associated with the infection (VAP or CVC-BSI) by the total number of days for which the 
respective device was used. During the 2008-2011 period, the incidence of mechanical ventilator-
associated pneumonia (MVAP) fell from 8.3% to 4.5%. The incidence density of Methicillin-resistant 
Staphylococcus aureus (MRSA) fell from 0.69 to 0.65 cases per 1,000 stays in the same period. 

Sources: 
Vincat Programme. 2012 Report. http://www20.gencat.cat /docs/canalsalut/Minisite/ VINCat/Documents/In-
formes/Informe2012agutsv1.pdf
Vallès J, Limón E, Díaz E, Fernández I, Palomar M. Central de resultats: Benchmarking i declaració pública de 
les infeccions nosocomials: l’experiència del programa VINCat. Generalitat de Catalunya. Agència de Qualitat i 
Avaluació Sanitàries de Catalunya, 2013.

BEST PRACTICES
Madrid/Ramón y Cajal Hospital: Infection indicators in surgical services

Management indicators:

• Number of patients studied..
• Total average stay.
• Average preoperative stay.
• Average postoperative stay.
• Average stay of patients without surgical wound infections.
• Average preoperative stay without surgical wound infections.
• Average postoperative stay without surgical wound infections.
• Average stay of patients with surgical wound infections.
• Average preoperative stay with surgical wound infections.
• Average postoperative stay with surgical wound infections.
• Average stay of patients without surgical wound infections by procedure and NNIS risk index.
• Average preoperative stay without surgical wound infections by procedure and NNIS risk index.
• Average postoperative stay without surgical wound infections by procedure and NNIS risk index.
• Average stay of patients with surgical wound infections by procedure and NNIS risk index.
• Average preoperative stay with surgical wound infections by procedure and NNIS risk index.
• Average postoperative stay with surgical wound infections by procedure and NNIS risk index.
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Produce regular comparative information between hospital HAI results

Following the standardisation of measurement indicators, the objective seeks to 
create a national system for comparing result indicators between hospitals.

One of the elements that make up these institutional policies is benchmarking, carried 
out by comparing similar hospitals.

The literature shows that this is a powerful incentive for improving the quality of the worst-
positioned practices. It is highly doubtful that the open publication of quality indicators to 
guide patients’ decisions will be easily understood by them or that it plays an important role 
in the centre’s decision. But there is no doubt that this type of initiative does have a very 
important effect as it leads to improvements in professional practices.

Initiatives

This involves undertaking the following initiatives: 

1.  �Selecting a set of indicators that are common to all health centres involved, available 
at pre-established intervals. This involves selecting the indicators from those that are 
the purpose of “objective 1” which, due to their relevance and reliability, make it pos-
sible to compare results between hospitals.

2. �Implementing the collection of information and reporting it to a central institution 
(normally by declaring that reporting is compulsory).

3. �Informing the participating hospitals of their position in relation to the average and the 
best practices. The difficulty in making comparisons is due to the different structural 
complexity and case mixes of the hospitals. In addition to establishing and standardi-
sing indicators, the system requires hospitals and health centres to be classified into 
homogeneous groups and for a reporting system to be established which provides 
comparative information to the hospitals regarding their situation (place on the table, 
average, benchmark).

Process indicators:

• Total patients undergoing surgery.
• �Total patients undergoing surgery by category of procedure (clean, clean-contaminated, contaminated, 

dirty and all globally).
• Total patients undergoing surgery by surgical procedure.
• Number of patients undergoing surgery who receive preoperative antibiotic prophylaxis.
• Percentage of patients who receive adequate and inadequate preoperative prophylaxis.
• Distribution of causes of inadequacy of preoperative prophylaxis.
• Percentage of patients who do not receive preoperative prophylaxis despite it being appropriate.
• Percentage of patients who receive adequate preoperative preparation.
• Distribution of causes of inadequate preoperative preparation.

Result indicators:

• Overall mortality rate.
• Perioperative mortality rate.
• Readmission rates due to infections/complications.
• Reoperation rate.
• Reoperation rate due to infections.
• Incidence rate of surgical wound infections.
• Incidence rate of superficial surgical wound infections. 
• Incidence rate of deep surgical wound infections.
• Incidence rate of organ/space surgical wound infections.
• Incidence rate of surgical wound infections by procedure and NNIS risk index.

2
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4. �Using the comparative information. One of the possible applications of this sys-
tem is the publishing of comparative information between hospitals. In terms of the 
public information given to citizens, we believe that it would at least be advisable to 
publish comparative information as a whole (for example, of Autonomous Commu-
nities, groups of hospitals etc.), as an exercise in transparency and as a start to the 
culture of public disclosure. The public disclosure of these data is likely to make a 
significant contribution to the strategy as a whole, as a non-financial incentive.

Best Practices

We have also found some experiences of good practices here:

An important driver of the institutional commitment to fight HAIs is obviously the 
burden they cause, especially in terms of costs. Undoubtedly, the “business case” 
for the majority of the HAI prevention initiatives is that they have good results for 
the institution’s accounts. They are practically all cost effective. However, this re-
sult is not obvious during day-to-day management. Therefore, we are interested in 
initiatives that aim to make it apparent that this is the case. One we have selected 
here by way of an example is the initiative by Leapfrog Group to help hospitals 
calculate the hidden surcharges of HAIs.

BEST PRACTICES
United States: The Leapfrog Group: The hidden surcharge for poor quality

The Leapfrog Group is a non-profit organisation aimed at raising awareness and alerting the American 
healthcare industry of the significant costs of poor quality and all types of adverse events and medical 
errors.

This organisation provides hospitals with a simple tool to calculate the costs associated with NIs so that 
they can see the cost burden that lies behind their NI prevalence rates.

BEST PRACTICES
France: Benchmarking of hospitals

In France, an important part of the legislation on patients was the amendment to the public health code 
(article L.1142-1) in March 2002 whereby hospitals became liable for any damages arising from Noso-
comial Infections. This means that patients who have suffered an NI can claim compensation without 
being obliged to demonstrate that the institution was to blame, which used to be the case. Unless the 
institution can demonstrate that the source of the infection was outside the institution it will be liable 
for the compensation.

As part of this policy, since 2007 the French Ministry of Health has been monitoring a series of in-
dicators which are not limited to infection rates but which also measure the practices introduced to 
combat them. These indicators allow all of the hospitals to share their results with one another. The 
benchmark is currently one of the most important tools in the policy to fight against HAIs.

OR, Zeynep. “Benchmarking quality to fight hospital infections”. Health Policy Monitor, April 2006. http://www.hpm.
org/en/Surveys/IRDES_-_France/07/Benchmarking _quality_to_fight_hospital_infections.html
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Putting aside the more or less anecdotal nature of this example, we believe that one of 
the objectives of the fight against Healthcare-Associated Infections must be to make 
the hidden costs of HAIs apparent to directors and health authorities. 

		
CORE STRATEGY B: Encourage the fight against HAIs

 
       �Incentivise the 

fight against  
HAIs

B
Incentivise Best  

Practices and Results  
among hospitals

3
Enter HAI objectives in MBO
4

Recently, professionals have been paying close attention to performance-related pay sche-
mes and the role that creating tables can play.

This type of initiative has been widely discussed in the literature71,72, and there is cu-
rrently insufficient evidence regarding the relationship between incentives and quality 
and they may even have damaging effects.

However, including initiatives to reduce HAIs in the institution’s core objectives and evalua-
ting them does seem to play a clear communication role.

Certain key aspects of offering incentives to professionals are particularly difficult73,74:

 �The need to have accurate and reliable measuring systems that are comparable, individua-
lly and between units, or hospitals that make it possible to ensure that incentives lead to 
best practices and not the “massaging” of the indicator figures or the under-reporting of 
HAIs.

 � The methods for setting the targets that must be met so that they are acceptable 
and reward good results that have already been achieved by the best-ranked hospi-
tals as well as the efforts by the worst-ranked hospitals to achieve them.

 �The inclusion of process or result indicators. Most systems choose to combine both 
methods due to the methodological and operational biases entailed by many of the 
result indicators.

Source: The Leapfrog Group. The Hidden Surcharge Americans Pay for Hospital Errors. July 25, 2013. http://www.
leapfroggroup.org
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 � The balance between individual and group incentives. We must be aware that a large 
part of hospital work is teamwork. It is therefore advisable, at least at the start, for 
there to be a careful balance between incentives for group results (for hospitals and 
units) and individual results.

We therefore believe that objectives for the improvement of HAI results should be 
carefully introduced into the management by objectives systems of the institutions, 
services and professionals. Consequently, professionals should participate in the per-
formance-based pay differentiation systems.

Therefore, we are clearly in favour of creating a system of incentives and penalties based 
on the results achieved in the plan. This system, registered in what is called the “value-
based purchasing of services”, should make it possible to provide financial incentives for 
best practices and penalise the worst results. We propose an incentives system whereby 
incentives are offered to the Autonomous Communities based on their results, as well 
as to centres, services, units and professionals (performance-based payment). All Auto-
nomous Communities have some form of public service contract framework with health 
centres and these objectives could be included as part of them. Offering professionals 
incentives for results is a more complicated area in the public sector, but it is still possible 
and there have been experiences of this. Something which is a subject of further discus-
sion and should be left to the discretion of each organisation is the extent to which group 
(services, units) and individual efforts should be rewarded. The other areas which require 
further discussion are the methods for setting targets and carrying out the evaluation and 
the method for guaranteeing reliable measuring systems that respond to best practices. In 
any event, the system should promote incentives for best practices based on standardised 
and reliable information.

This core strategy includes:

Incentivise good practices and results hospital-wide

The aim is to make the fight against HAIs one of the main objectives of Spanish hos-
pitals. For this purpose, the health authorities have to create an incentive system for 
hospitals, units and professionals which is based on accurate information. 

A very important component that is often included in institutional programmes is the 
incentivisation (or penalisation) of the participating hospitals. Although these financial 
incentives offer limited sums of money, they tend to lead to the board of directors 
focusing their management on achieving the results set in the programme as a way of 
maximising the hospital’s financial revenues.

These incentivisation models may include:

 � Financial incentives for centres based on meeting objectives.
 � Financial incentives for boards of directors.
 � Promoting directors in their professional careers.

3
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Similarly, the penalties may include components such as:

 � Financial penalties to the hospital.
 � Penalties in the professional careers of the board of directors, or dismissals in serious 
cases, with suspensions of licences even being possible in severe cases.

We believe that the funding agencies (Government, Autonomous Communities and 
private hospital chains) should establish incentives for best practices and HAI results, 
as stringently as necessary. These could be financial (specific funding based on results 
and penalties for HAIs) or non-financial (tables, awards and technical support) incenti-
ves for the proven best practices. 

Initiatives

Implementing this objective requires:

1.  �A set of indicators to have been established that reliably measure the results and 
efforts made to meet targets and which respond to relevant and reliable informa-
tion, as we saw in objective 1.

2. �There to be a fair and reasonable system for setting targets and evaluating the de-
gree to which the results have been achieved.

3. �There to be a fund to provide financial incentives for results.
4. �There to also be non-financial incentives (rankings, awards etc.) for the results. The-

se systems should clearly highlight the best practices.

BEST PRACTICES
United States: Nosocomial Infection-related financial penalties

In 2008 the Center for Medicare and Medicaid Services decided to exclude a list of 10 types of diagnosis 
that were defined as adverse healthcare events from funding. 

These exclusions include: 

• Infusion-related infections (injections, vaccinations and transfusions).
• Catheter-associated urinary tract infections.
• Infections after orthopaedic surgery
• Infections after bariatric surgery

Although the actual amount of funding that is restricted with these measures is small, these types of 
measures are a vital incentive to make improvements in the policy to fight against NIs.

Sources: McNair PD, Luft HS. Enhancing Medicare’s Hospital Acquired Infections.

These incentives have and do play an important role in the policies of the NHS and 
they also offer a significant incentive, in the form of penalties, for the public program-
mes (Medicare and Medicaid) that introduce penalties (defunding) in certain cases or 
for certain processes such as readmissions due to HAIs or other causes. This program-
me includes several of the most important aspects of NIs:

Therefore, the existence of positive or negative (penalties) incentives seems to be an 
important element. Although their results and possible collateral effects are still a mat-
ter of academic discussion, it does seem that creating incentives in this field is one of 
the best communication tools for bringing hospitals, services and professionals in line 
with a strategy to combat HAIs.
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Introducing HAI objectives into management by objectives systems (MBO) and 
incentivising professionals

Almost all public and private Spanish hospitals work with a management by objectives 
system (MBO) in one way or another, for example with public service contracts etc. 
In many cases there are incentive schemes for professionals, especially in the private 
sector, but also in the public sector in many Autonomous Communities.

The objective aims to make the fight against HAIs a core element of professional 
practice.

Our proposal is to recommend the inclusion of MBO objectives for best practices and 
HAI results in these systems and to make serious inroads into these results becoming 
financial and non-financial incentives and penalties.

There is a broad range of issues to be resolved in these systems, such as the extent 
to which individual and group results are combined, the models for setting targets and 
evaluating results with possible combinations including the extent to which targets 
have been met, progress made since the previous situation and based on the previous 
starting point.

Initiatives

Implementing this objective requires:

1. �There to be a payment system that creates financial incentives for professionals.
2. �The introduction into MBO systems of incentives directly linked to efforts and re-

sults in controlling HAIs.
3. The distribution amounts and methods to be established.
4.  �A reliable information system to be used to offer incentives for professional perfor-

mance in efforts to combat HAIs.

		
CORE STRATEGY C: Apply Best Practices
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ce of hand hygiene

5

 Implement HAI Control 
Programmes 
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       �Apply Best Prac-

ticesC

The body of knowledge about combating HAIs is well established, as is the effective-
ness of the best practices in this context. 

The great difficulty that has been identified in studies are the numerous barriers that 
tend to hinder best practices. These include:

a. �Problems with institutional leadership in the fight against Healthcare-Associated 
Infections.

b. �A lack of awareness, a lack of motivation or little involvement among groups or profes-
sionals.

c. �A lack of training.
d. �Excessive workloads.
e. �A lack of standardised documents on best practices which are suitable and readily 

available for use in each centre.
f. �Insufficient monitoring of professional practices.
g. �Little feedback to professionals regarding the situation with HAIs in their areas of 

work.

4
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Maintenance of a strict practice of hand hygiene
The Ministry of Health’s initiative on Hand Hygiene has managed to raise aware-
ness and implement standardised hygiene procedures in most hospitals. 

Hand hygiene is accepted as being the practice that offers the best balance of cost-
effectiveness in the fight against HAIs. A great many publications have described the 
characteristics of this.

Although there have been great efforts to increase hand hygiene compliance, Spain 
still has a relatively low degree of compliance (estimated at 25-35%). All actors in 
the health sector should uphold their commitment to hand hygiene to ensure that 
hygiene habits improve every year. More specifically, we recommend establishing 
hand hygiene action plans throughout health centres, with multidisciplinary teams 
with a clear focus on generating a change of culture in the organisation. Furthermo-
re, the systematic direct observation of the activity of health professionals should 
be redoubled, following the guidelines and methods of the WHO. According to the 
evidence that has been published, systematic direct observation with immediate 
feedback significantly increases the level of hand hygiene compliance. While in-
volving the patient and relatives may generate some debate among the scientific 
community, this is an area which is sure to play a highly important role in the near 
future. We believe that it is necessary to maintain and further strengthen this ini-
tiative by extending its focus to aspects such as “Clean hands, free of jewellery”: 
add awareness-raising to the usual training material to prevent the use of jewellery 
or accessories that may hinder or restrict hand hygiene in the workplace.

Initiatives

The objective involves continuing, broadening and strengthening the rigorous practi-
ce of hand hygiene in all health centres to reduce cross infection.

Best Practices

In this regard, there are a number of national projects in Spain that are worth highlighting, 
such as the Ministry of Health’s Hand Hygiene initiative. There are elements of this pro-
ject, which has been running since 2006, that are essential, such as the Autonomous 
Communities reaching a consensus, small financial incentives being offered to them 
to implement the project and the fact that it is regularly assessed. 

BEST PRACTICES
Spain: Save lives: clean your hands, MSPSI

Once again, this year, the Ministry of Health, Social Policy and Equality (MSPSI) is supporting Global Hand 
Hygiene Day which is held on 5th May and has been promoted by the WHO since 2009 with the motto (SAVE 
LIVES: Clean Your Hands).

With the aim of promoting global hand hygiene at the point of patient care, countries and health centres 
are urged to support this initiative by planning their own activities, creating messages to remind profes-
sionals and the public of the importance of hand hygiene.

Since 2006, when Spain officially joined the WHO’s global challenge: “Clean care is safer care”, the 
MSPSI’s Quality Agency has been funding the Autonomous Communities’ specific measures to promote 
hand hygiene in NHS hospitals. Furthermore, through
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Implement HAI Control Programmes

The variety of aspects and procedures involved in HAIs means that, in practice, 
implementing programmes to fight against HAIs requires a focus on specific HAI 
programmes, in specific processes or organisations.

The concept of HAIs actually means a series of infections that occur in different pro-
cesses. Preventing and controlling them requires a set of specific programmes to be 
undertaken in a planned way.

Hospital-wide infection control programmes are based on multidisciplinary HAI con-
trol teams. In many hospitals, these teams are trained by professionals from diffe-
rent specialties (preventive medicine, infectious diseases, microbiology and infection 
control nurses and other clinical services) who bring their experience and vision of 
the problem with these infections to ensure a more effective approach. They perform 
operational, coordinating and facilitating roles. These teams report to the Infections 
Committee, which in turn is the hospital management’s advisory body on this issue. 
The importance of these types of teams means that it is advisable to extend their 
deployment to all hospitals.

In terms of national programmes, in Spain certain national initiatives promoted by 
scientific societies and the Ministry of Health have been a major success. Through 
the sponsorship of scientific societies, the Bacteraemia Zero and Pneumonia Zero 
projects have led to most critical care units in Spain implementing standardised proce-
dures and a system for measuring and evaluating results.

Both the hand hygiene implementation strategy and the Bacteraemia Zero and 
Pneumonia Zero strategies, led by professional societies, have demonstrated 
that there is potential to significantly reduce HAIs.

Initiatives

These two programmes have been limited to critical care units. So that they can be 
extended to all activities in healthcare facilities, we propose extending this type of 
programme to other areas of the hospital and to other types of processes, such as:

 � Zero surgical site infections, currently being prepared. 
 � Zero urinary infections, given their prevalence and the fact that they affect nu-
merous services and specialties that are yet to participate in programmes of this 
kind.

 � Zero resistance. Also started in ICU settings and should be extended to the whole 
hospital.

the coordinating team of the NHS Hand Hygiene Programme (created in 2008 and comprised of technical 
representatives from all of the Autonomous Communities and INGESA (the Spanish National Institute 
of Health Management) basic measures to be implemented in hospitals and indicators to evaluate them 
are approved. According to the most recent figures from 2013: 507 hospitals have joined the programme 
and they carry out training programmes on hand hygiene for professionals; and at least 40% of these 
hospitals have assessed compliance with hand hygiene through observations.

Of the countries that have joined the WHO campaign, Spain ranks third in Europe, with 456 hospitals 
registered.

The campaign activities were agreed with the Autonomous Communities, through the coordinating team 
of the NHS Hand Hygiene Programme. 

Source: http://www.seguridaddelpaciente.es/es/proyectos/financiacion-estudios/programa-higiene-manos/ 
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 � Intravenous therapy in other situations not covered by Bacteraemia Zero.
 � PROA programmes (Optimised Rationalisation of Antibiotic Therapy Policy): or pro-
grammes for the rational and optimal use of antimicrobials which, when imple-
mented daily in the monitoring, assessment and control of the management and 
prescription of antibiotic therapies, has been shown to increase the safety of pa-
tients, prevent unnecessary exposure to antibiotics, reduce the number of antibio-
tics and the duration of treatment, reduce drug interactions, toxicities and adverse 
side effects, facilitate sequential therapy, enable earlier hospital discharges (HCU 
teams, Outpatient Care) and, ultimately, significantly reduce costs. Indirectly, they 
make it possible to mitigate the spread of bacterial and fungal resistance and re-
duce the collateral effects such as the emergence of cases and episodes of Clos-
tridium Difficile infections, which are still making patients’ procedures more com-
plex, require isolation and new treatments and delay hospital discharges. PROAs 
consist of multidisciplinary teams with in-depth knowledge of infectious diseases 
and antimicrobials, such as the hospital’s pharmacist, the specialist in infectious 
diseases and the microbiologist, although other actors could be included: preven-
tionists, intensivists, paediatricians and other specialties.

 � Screening of high-risk patients and elimination. Already implemented in some Euro-
pean countries (Search and Destroy strategy in Holland) but for which experiences 
are almost unheard of in our country.

BEST PRACTICES
Spain/Ministry of Health, Social Services and Equality: Bacteraemia Zero

Central venous catheter-related bacteraemia was one of the most common device-related infections in 
Spanish ICUs, with rates higher than those in other European countries which provide data to the HELICS 
surveillance programme. According to a case-control study in our country, CRB acquired in ICUs has an 
associated mortality of 9 days and lengthens hospital stays by 12 days.

Following the prevention model pioneered by Pronovost in the State of Michigan, in conjunction 
with the Ministry of Health and Consumer Affairs (MSC), a pilot study was conducted in 17 ICUs 
in 3 Autonomous Communities, to verify the viability of this programme in our country. The results 
showed a reduction in the incidence density of CRB of around 50%. Subsequently, together with the 
MSC and WHO, they developed a final project, which was implemented in 16 of the 17 autonomous 
communities between January 2009 and July 2010.

The main objective of the project was to reduce the ID of CRB to less than four episodes per 1,000 days 
of CVC. The secondary objectives consisted of documenting all episodes of bacteraemia, including se-
condary bacteraemia from other sources, and their aetiology and the characteristics of the patients who 
develop them: 

• �By creating a task force with leadership capacity which can follow prevention programmes for other 
NIs. 

• By reinforcing the safety culture in the management of critical patients.

The programme, which started in 2008, has followed two lines of action: 

STOP CRB, with specific and standardised measures relating to the insertion and handling of the central 
venous catheter (CVC):

• Adequate hand hygiene.
• Disinfection of skin with chlorhexidine.
• Total barrier measures during insertion.
• Preference for subclavian placement.
• Removal of unnecessary CVCs.
• Hygienic handling of catheters.



proposed plan to combat healthcare-associated infections

78

Comprehensive safety plan with measures aimed at promoting the safety culture in daily work:

• Evaluate the safety culture.
• Educate the patient on safety.
• Identify mistakes in normal practice.
• Establish partnerships with management.
• Learn from mistakes.

The indicators monitored were bacteraemia rates, the availability of chlorhexidine and the insertion of 
CVCs.

The interim analyses showed that the main objective had been met, because the overall ID of CRB in that 
period was less than 3 episodes/1,000 days of CVC. An ID of 4 episodes/1,000 days of CVC was only 
exceeded in one Autonomous Community.

184 ICUs provided data regularly, 171 belonged to public hospitals, 150 to teaching hospitals and 85 to 
university hospitals.

The 1,463 cases of primary and secondary catheter-related bacteraemia that were diagnosed gave a rate 
of 2.8 episodes/1,000 days of CVC, which meant that it had fallen from the initial rate of 42%, meaning 
that 1,092 cases of CRB, 98 deaths and 13,104 stays in ICUs were prevented and €26,208,000 were 
saved.

The number of patients who have acquired an infection in the ICU fell gradually from 15.51% in 2009 to 
11.30% in 2010, 10.98% in 2011 and 10.24% in 2012. Only 6.16% of patients admitted in 2012 suffered 
a complication due to pneumonia, a urinary infection or bacteraemia, the device-related infections being 
monitored by ENVIN.

An analysis of the indicators shows that the comprehensive safety plan (PSI) had a lower level of complian-
ce than STOP-CRB.

Furthermore, according to the results of the 2009 ENVIN study, a significant fall was observed in the rate 
of mechanical ventilator-associated pneumonia, which could be attributed to the PSI.

A preliminary analysis of this project indicates that implementing the preventive strategy from Mi-
chigan can be successfully transferred to our country. It had a greater than expected impact on 
reducing CRB, it had a positive impact on other infections and the programme can easily be extended 
to them. The introduction of the comprehensive safety plan has been achieved, but more work is 
needed at this point .

BEST PRACTICES
Spain/Ministry of Health, Social Services and Equality: Pneumonia Zero

The Pneumonia Zero project (NZ) is a proposed multifactorial intervention based on the simul-
taneous implementation of a series of measures to prevent mechanical ventilation-associated 
pneumonia (MVAP), with the aim of reducing this infectious complication throughout the country. 

The project is sponsored by the Quality Agency of the Ministry of Health, Social Policy and 
Equality (MSPSI) with the collaboration of the Spanish Society of Intensive Nursing and Coronary 
Units (SEEIUC) and the Spanish Society of Intensive and Critical Care Medicine and Coronary 
Units (SEMICYUC). Also participating: the Health Departments of the various Autonomous Com-
munities and the hospital managers. 

The goal of the NZ project is to reduce the national MVAP rate to less than 9 episodes per 1,000 
days of mechanical ventilation, representing a reduction of 40% from previous rates (2000-2008) 
and a 25% fall from the rates in the years 2009 and 2010. 

For that purpose seven compulsory measures were established and another three that are highly 
advisable but not compulsory.
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The different indicators are introduced through the ENVIN-ICU register and they make it possible to see 
how the project is progressing on an on-going basis in each participating ICU, as well as in each Auto-
nomous Community and nationally.

According to the data from the ENVIN, during the 2011/2012 period, the rates of ventilation-associated 
pneumonia fell from 11.5 to 6.8%, meaning a drop of 40 percent; with attributable mortality of 12% and 
hospital stays in ICUs being lengthened by 18.5 days. These figures show that hospital stays have been 
reduced be more than 43,000 days and 140 million euros have been saved.

In total, 242 ICUs participated in the project from April 2011 to December 2012. The set of measures that 
were implemented reduced the rates significantly; from the 17.1 MVAP per thousand days of mechanical 
ventilation in 2000 and the 11 at the start of the project, at the beginning of 2011, it was reduced to 6.56 
MVAP, far exceeding the objective of achieving a rate of 9. 

It is estimated that the project has prevented 341 deaths and saved 163 million euros.

Pneumonia Zero Protocol for the prevention of mechanical ventilation-associated pneumonia in Spanish ICUs. Spa-
nish Ministry of Health, Social Policy and Equality. 2011. Last date reviewed: September 2013. http://seeiuc.org/
attachments/article/160/protocolo_nzero.pdf

Pneumonia Zero Project. Spanish Society of Intensive and Critical Care Medicine and Coronary Units (SEMICYUC). 
Last date reviewed: September 2013. http://www.semicyuc.org/node/941



proposed plan to combat healthcare-associated infections

80

Programmes of this kind, in which critical care units have led the fight against NIs, 
could be extended to all of the hospital’s services.

We believe that the results achieved make it advisable to continue with them and ex-
tend them to hospitals that have not yet participated.

		
CORE STRATEGY D: Encourage the participation of patients

 
         �Encourage the  

participation of 
patients

Develop national  
awareness-raising campaigns

Standardise training of 
patients and carers

7 8

D 

Enabling the patient to become a key player is an objective that is largely overlooked in 
programmes to fight against Healthcare-Associated Infections.

According to the contributions made to this project, enabling them is viable in two 
ways:

a) �As a participant in care, by educating them on precautionary measures during hos-
pitalisation and the dressing of wounds and other procedures following discharge.

b) �In their relationship with the health professional, informing them that they expect 
them to follow the guidelines during their treatment process. 

Develop national awareness-raising campaigns for patients

The objective seeks to have an impact on patients to raise their awareness of the 
risk of HAIs.

Involving patients is a sensitive objective. It is necessary to maintain a careful balance 
between trying to involve the patient in the quality of their care and not alarming them 
unnecessarily. General awareness-raising campaigns should be conducted with great 
care in this situation.

Initiatives

Implementing this objective requires:

1.  �A detailed design of a communication strategy targeting patients to raise awareness 
about the importance of HAIs, with a careful balance between the need to inform 
patients and the risk of worrying patients who are seeking healthcare.

2.  Regular scheduling of information campaigns.

Perform systematic training of patients

Educating patients about practices associated with their process and the treatments 
and procedures to be performed. 

Patient education is normally an area that is largely overlooked in our health system 
and is often left to the discretion of the professionals. 

The objective of educating patients is a specific area of responsibility of nursing staff. 
This group often develops specific skills in health education and it is a vital link in the 
prevention and control of HAIs, but these members of staff also spend the most time 
with the patient and assess their needs from a more global perspective.

 
It is necessary 

to maintain  
a careful 
balance 

between trying 
to involve the 
patient in the 

quality of their 
care and not 

alarming them 
unnecessarily.

7

8
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Initiatives

The objective involves:

1.  �Reviewing patient training and education practices in hospitals in different risk situa-
tions (surgery, catheters and lines etc.).

2.  �Updating the audiovisual material and methods for training patients. 
3. �The systemisation of patient education and training in hospitals.

This is why we also selected a patient education initiative.

7.4. Perspective of learning and future development

CORE STRATEGY E: Implement a safety culture

 

Systematically raise awareness  
among professionals

On-the-job training for  
professionals 

     �Implement a safety 
culture

9 10

E 
 

	

As discussed above, achieving compliance with best HAI practices is a long and com-
plex process of managing changing habits.

There is evidence that educational interventions with health professionals in relation to 
HAI are effective in getting results75.

From a management perspective, this core strategy involves a continuous process 
of raising awareness, education, monitoring and evaluating the implementation of 
best practices. Leadership plays a special role in this, whether it is institutional (the 
professional views it as a strategic issue for the institution) or professionalism (crea-
ting “champions” from among the professional leaders who disseminate the safety 
culture and best practices).

This core strategy includes:

Systematically raise awareness of Healthcare-Associated Infections among pro-
fessionals

Educating and raising awareness among professionals is one of the great hobby hor-
ses in the field of HAIs. The objective is to guarantee that all health professionals 

BEST PRACTICES
Galicia/Meixoeiro XXI Hospital: Teaching patients to care for surgical wounds

The Cardiac Surgery Service, a leading regional service at Meixoeiro XXI Hospital in Vigo, carries 
out training activities for patients undergoing surgery and their main carers prior to discharge, 
in which they learn about caring for the wound, the carer’s hand hygiene, the recommended an-
tiseptics and suitable precautions.

The results are measured by evaluating superficial infections on surgical wounds which are diag-
nosed in a specialist clinic/primary care during the six months while the programme is running, in 
comparison with the 6 previous months (adjusted for patient severity).

9
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understand the risks of HAIs, that they know the recommended practices to prevent 
them and that they acquire the necessary habits.

All of the professionals who in one way or another come into contact with the patient 
must be considered here. Obviously, medical and nursing staff (staff are key to contro-
lling HAIs) should receive systematic awareness inputs; but other, non-medical staff 
who come into direct contract with the patient or their environment should also be 
considered.

There is a wide range of training initiatives designed to provide access to professio-
nals, from online packages to short-session classroom modules that are held in de-
partments and units.

This objective stems directly from the practice of institutional leadership which should 
be implemented by organisations (Autonomous Communities, multi-hospital groups 
etc.) and the directors of health centres. 

Raising awareness includes:

1.  �The practice of raising awareness by reviewing HAI indicators and the procedures 
to be implemented in relation to them.

2.  Proactive widespread and individual communication.
3.  Creating an environment that demands responsibility from hospitals and units.

Initiatives

In practice, the objective involves:

1.  �Drawing up a communication plan for health authorities and the directors of health 
centres which includes communication, training and monitoring activities and uses 
different channels to instil a safety culture among the different professional groups 
and units.

2.  �The combination of specific communication and awareness activities integrated 
into the policy to combat NIs.

Best Practices

The Zero Tolerance programme is an example of a hospital-wide initiative with an in-
ternal organisational model for the involvement required and tasks to perform to tackle 
the problem of HAIs.
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BEST PRACTICES
Cantabria/Marqués de Valdecilla University Hospital: Zero Tolerance

The Marqués de Valdecilla University Hospital in Santander has been implementing an HAI prevention 
and control policy called Zero Tolerance for a number of years.

The governance system of this policy is as follows: 

In this system, the participation of services and units is ensured by the Infections, Prophylaxes and An-
tibiotic Policy Committee, while the operational life of the project is assured by a task force that reports 
to the Preventive Medicine Service. 

Among other tasks, this programme actively disseminates good professional practices which take the 
form of the following guidelines:

Hand hygiene
• �During care, avoid unnecessarily touching any surface near to the patient.
• �When your hands are visibly soiled and when they are not but have been in contact with blood, bodily 

fluids, mucous membranes, non-intact skin or dressings etc., wash them with soap and water. Once 
dry, apply a hydroalcoholic solution.

• �If your hands are visibly clean you can apply a hydroalcoholic solution straight away.
• �Hand hygiene always before and after using gloves.

Urinary infections
• �Only people familiar with the catheter-insertion technique should perform it.
• �Installation of the urinary catheter is necessary.
• �Use the aseptic technique and sterile material when inserting the catheter.
• �Keep the drainage system closed and sterile.

Surgical infections
• �Do not remove hair from the surgical site if it does not hinder the surgical procedure.
• �The staff in the surgical area should report any signs or symptoms of infectious and contagious disea-

ses they present.
• �Maintain positive-pressure ventilation in the operating room with respect to corridors and adjacent areas.
• �Clean and disinfect your hands before and after you change a dressing or handle a wound.
• �Only administer antibiotic prophylaxis when it is appropriate.

Respiratory infections
From pneumonia:
• �Educate the medical staff about measures to prevent and control nosocomial pneumonia.
• �Only use sterile liquids for nebulisation and administer aseptically.

Hospital Management

Guarantees the control system

Head of the Preventive Medicine Department

Coordinates the implementation and management of the system

Infections, prophylaxes and antibiotic policy committee

Advises the management Encourages the participation of 
health professionals

Infection prevention and control team

Infection surveillance, prevention  
and control

Monitoring of the measures 
established in the action plans
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Keep on-the-job training up-to-date 

For all healthcare professionals and those who provide direct care to the patient and his/
her environment.

The professional training and the capacity for interdisciplinary work of the aforementio-
ned Nosocomial Infection Control Teams (ECIN) means that the daily surveillance and 
prevention of HAIs are assured.

In addition to including HAIs as a key aspect of undergraduate studies, ongoing trai-
ning activities are required for professionals:

 � At the start, when they join the health centre’s team of professionals.
 � Through constant reminders that are closely linked to the development of the policy 
to combat HAIs. 

When we refer to “on-the-job training” we do not mean general training activities, but 
activities which are carried out that are associated with the daily work of professionals 
and are accompanied by the monitoring of professional practice. In this regard, many 
hospitals have developed refresher activities and regular reminders for the professio-
nals in formats that enable them to take place during working hours (short sessions, 
repeated over time) and which are integrated into the teamwork dynamics of the pro-
fessionals (review meetings, clinical sessions etc.). On-the-job training also means 
that monitoring the actual implementation of best practices to combat HAIs is an 
essential part of the training. 

This training is especially designed for health professionals, but we must not forget 
the importance of using modules to adapt it for the on-the-job training of senior staff. 
Whether they are senior staff from the healthcare area or the management, or they are 
from different areas (economic and financial departments and general services) who-
se involvement at certain times (procurement policy and maintenance of the facilities) 
is key to the overall outcome. 

• �Wash your hands before and after you come into contact with a patient who has an endotracheal tube 
or a tracheotomy.

• �Staff must change their gloves and wash their hands between patients, after handling respiratory se-
cretions or objects contaminated with secretions and before coming into contact with another patient, 
object or environmental surface.

Bacteraemia
From intravascular device-related infections:
• �Only qualified personnel should insert and maintain the catheters.
• �Do not take routine cultures from the catheters.
• �Do not use antibiotic ointment on the catheter insertion site.
• �Quickly remove any catheter that is not essential.
• �Disinfect the injection ports with 70% alcohol and with an iodophor before accessing the system.

Isolating patients:
• �Preventing the transmission of infectious agents is a priority for the health centre.
• �Monitor the incidence of major epidemiological outbreaks of micro-organisms.
• �In addition to the standard precautions, implement transmission-based precautions.
• �Specific contact transmissions apply in patients who have been colonised or infected by multiresistant 

agents.
• �When possible, patients in contact isolation should be in individual rooms.

10
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Initiatives 

Therefore, this objective goes far further than including courses in voluntary training 
programmes, involving:

 � Setting detailed objectives to make all relevant professionals participate in initial and 
refresher training activities.

 � Finding gaps within the healthcare routine and developing short sessions of training, 
that are held repeatedly.

 � Promoting a training-oriented attitude among managers and leaders.
 � Guaranteeing initial training for newly-joined professionals.
 � Assessing the level of impact achieved by the training.

CORE STRATEGY F: Normalise practices regarding HAIs

 

Include manuals of best practi-
ces in the professional routine

Incorporate HAIs into 
systems to support decision-

making

      �Standardise  
HAI practicesF  

11 12

 

In all successful programmes, vital importance has been given to created evidence-based 
material on best practices that is widely disseminated and readily available for the profes-
sionals. Developing information systems also makes it possible to include decision-making 
support systems in order to establish alerts and recommend online procedures when the 
risk of HAIs is suspected. 

Since April 2013, it has been possible to certify the HAI surveillance, prevention and 
control systems in our country in accordance with the new UNE standard: 179006:2013. 
System for the surveillance, prevention and control of Healthcare-Associated Infec-
tions in hospitals. This standard establishes the requirements for implementing these 
high-quality and efficient systems in hospitals. In addition to involving and communica-
ting with the whole organisation, the standard prescribes leadership from the manage-
ment and establishing policies, plans and objectives, resources being made available 
and the minimum procedures that are necessary. This possibility reinforces the need 
to standardise a significant amount of clinical practice documentation relating to HAIs.

BEST PRACTICES
Galicia/Meixoeiro XXI Hospital: Initial training of residents on HAI

The Meixoeiro XXI Hospital in Vigo, with specialist health training, provides training to residents at the 
start of its programme. A preliminary course is held when the new residents join and includes healthcare 
activities (cardiopulmonary resuscitation etc.) and other types of activities (the hospital’s documents, civil 
and criminal liability etc.).

This training, which is given to residents of all specialties, includes two specific sections on measures 
to prevent and control NIs: training on hand hygiene in healthcare, with practical lessons included, and 
training on preventing accidents involving biohazards (sharp cutting instruments, splatter and waste 
management).

One of the benefits of this initiative is that it reaches the group that is hardest to enrol in NI training 
activities (doctors and other physicians), at a time when training is especially critical. 

The results are measured through a satisfaction survey relating to the training activity. The medium to 
long-term results are hard to assess, but it is assumed that professionals whose awareness has been 
raised at the start of their training will be more inclined to implement best practices in this field.

 
It is possible to 
certify the HAI 
surveillance, 
prevention and 
control systems 
in our country 
in accordance 
with the new 
UNE standard: 
179006:2013
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Introduce manuals of best practices into the professional routine 

Prepare the manuals for best practices and include them in the daily routine of the 
professionals, making them readily available.

There is a wealth of documentation. The most important effort here is probably not so 
much in developing quality documentation, but above all in contextualising it within the 
daily routine and ensuring it is accessible and used. 

The middle managers’ role in this task (service and unit heads) is key to ensuring that 
this documentation is up-to-date and accessible and that it is used in practice by pro-
fessionals.

Initiatives 

The objective involves: 

1.  �Selecting clinical guidelines and instructions for best practices for each centre and 
adapting them to their practice.

2.  Deciding how to make this documentation accessible to staff.
3.  Introducing best practices into systems to support decision-making.

Implement decision-making support systems 

Implement decision-making support systems in applications for everyday use.

Information technologies play an exceptional facilitating role in the dissemination of 
best practices. The implementation of electronic medical records and other techno-
logical tools offer significant opportunities to provide access to the documentation, 
create alerts for high-risk situations, record procedures etc. Using and improving these 
technologies intelligently can help significantly with the awareness and training of the 
professionals.

Initiatives

The objective involves:

1.  �Identifying best practices and the information system tools in this area. 
2.  �Reviewing the information systems, identifying the activities in each process whe-

re decision-making support systems can offer the professional additional support 
to combat HAIs.

3.  �In the information systems, implementing effective decision-making support me-
chanisms for preventing and controlling HAIs.

11

12
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CORE STRATEGY G: Selective incorporation of support technology

 
11

 Promote awareness about 
the contribution of technolo-

gy to all HAIs

13

G

Standardise the assessment and 
expedite the implementation of  

technologies, equipment and devi-
ces with clear evidence of  

their value in reducing HAIs

14

     �Selective  
incorporation of  
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G  
 

The field of innovation in new materials, devices and equipment is constantly evolving. 
Like in any other area, the contribution that could potentially be made by technological 
innovations is hindered by the barrier to the dissemination of knowledge on technolo-
gical and environmental aspects that effectively facilitate the fight against HAIs.

Both the architectural structure of the hospital and the technical equipment and devi-
ces used for patient care play a role that either facilitates or hinders the prevention of 
HAIs.

Promote awareness about the contribution of technology to all HAIs

The major importance played by habits in professional practice in the prevention and 
control of HAIs can sometimes make us forget that there are technological contribu-
tions that can provide major benefits that have been proven by the existing evidence.

The main difficulties encountered when using added-value technologies are two-fold:

1.  �The dissemination of knowledge. The rapid development of technology makes 
it difficult for knowledge gained on proven experiences of technology that sup-
ports the fight against Healthcare-Associated Infections to be disseminated 
effectively to all of the health professionals and managers of the hospitals.

2. �Training the professionals to use new technologies. Experts have also observed that 
often the potential of a new technology is not fully harnessed because of a shortage 
of training among the professionals who use it.

Initiatives

Implementing this objective involves:

1.  �For health authorities, a proactive role in disseminating the existing knowledge on 
technology that has been shown to be effective in preventing and/or controlling 
HAIs.

2.  �For hospitals, keeping this knowledge up-to-date and implementing it in practi-
ce by interlinking it with technology procurement policies.

Best Practices

We highlight this initiative from the INOZ (Surveillance of Nosocomial Infections) 
Plan in the Basque Country, for the dissemination of information about healthcare 
facilities.

13



proposed plan to combat healthcare-associated infections

88

The emergence of new technologies presents new challenges. One good example of 
this is the widespread use of mobile telephones and other communication devices, 
which are new ways of spreading germs and, as such, they present a new challenge. 

BEST PRACTICES
Basque Country: Recommendations for minimising microbiological risks associated with the 
Osakidetza hospital infrastructures.

 

This initiative is the result of a multidisciplinary collaboration which brings together the expertise 
and priorities of such diverse areas as Epidemiology, Microbiology, Environmental Health, Architec-
ture, Engineering, Preventive Medicine and Infrastructure maintenance. This collaboration has made 
it possible to develop a guide to action for the group of professionals involved in any aspect relating 
to preventing and controlling NIs. The set of measures has a positive impact, not only because of the 
increased microbiological safety, but also because they raise awareness regarding infection control 
among the people responsible for maintaining and managing health facilities.

The aim of this initiative is to provide all of the professionals involved in preventing and contro-
lling NIs in the Autonomous Community of the Basque Country with a set of guidelines designed 
to minimise the microbiological risks associated with hospital infrastructures themselves, based 
on learning prompted by certain epidemic outbreaks that have occurred in hospital settings. These 
guidelines have been reflected in a series of specific maintenance measures aimed at minimising the 
likelihood of nosocomial epidemic outbreaks associated with structural factors.

Thanks to the work of the multidisciplinary team, in 1998 the first edition of the “Guidelines for mi-
nimising microbiological risks associated with Osakidetza hospital infrastructures” was published. 
In it, they examine the problems caused by those micro-organisms that present the greatest micro-
biological risks from an environmental perspective, primarily in terms of mortality and morbidity, in 
addition to a list of the critical issues identified in the hospital. Furthermore, a number of guidelines 
are established in relation to the nature and frequency of maintenance procedures and the taking 
of any samples deemed necessary. Finally, the recommendations include a series of management 
procedures that make it possible to continually verify that there is proper compliance with these 
guidelines and they must appear in a record book designed for that purpose.

Implementing the guidelines has required a significant effort in terms of investments made (in in-
frastructures or other areas) to enable compliance, with the impact clearly being positive in terms 
of the increased safety of the patients who are treated in Osakidetza hospitals. In the year 2009 
the guidelines were reviewed and updated. Following that update, the degree of compliance with 
the recommendations contained in the guidelines was evaluated in all of the Osakidetza hospitals, 
in an effort to monitor them with the active collaboration and participation of professionals from 
the various departments involved, assess their actual implementation and obtain the information 
necessary to enable a review of each of their components, as part of a process of continuous 
improvement.

Osakidetza. “Recommendations for minimising microbiological risks associated with the hospital infrastructures 
of Osakidetza”. Coordination of Public Health Programmes and Patient Safety. Healthcare Department. Vitoria. 
2009.

BEST PRACTICES
Valencia Autonomous Community/La Ribera Hospital: Proposed training on NIs for the use of 
electronic devices

The use of electronic devices such as mobile telephones, computer keyboards and the mouse is increasin-
gly common in medical practice. However, they present a risk which we often do not consider when we 
use them. An article published in the Annals of Clinical Microbiology and Antimicrobials (2009) indicates
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A best practice we have selected in this area is a proposal by La Ribera Hospital:

Standardise the assessment of technologies, equipment and devices

Undertake special research efforts to assess the contribution of innovative te-
chnology to the fight against HAIs so that it can be implemented more quickly.

The speed of technological development means that often you consider whether or 
not to make a purchase before evidence of its real value is actually available.

In this regard, we believe that it is essential for the assessment agencies to expe-
dite the assessment processes and the dissemination of information when new te-
chnologies emerge that are believed to represent a breakthrough in the prevention 
of HAIs.

Today, technologies that are evaluated and for which there is clear evidence of their 
value in reducing HAIs are implemented inconsistently due to a failure, at times, 
to use a cost-benefit criterion for purchases and investments in our health system. 
Another reason is the existence of departmental budgets which may not properly 
take into account the positive effect of an investment of this kind for the whole 
hospital. For this objective we believe that it is of the utmost importance that the as-
sessment agencies (Technology Assessment Agencies and similar) have a proactive 
role in disseminating knowledge on existing evidence regarding the use of technolo-
gies and their contribution to the fight against HAIs. 

This role may ultimately make it necessary to create a specific technology assessment 
mechanism for aspects relating to HAIs within the Spanish Technology Assessment 
Network. 

that in a study conducted with the mobile telephones of 200 workers, 94.5% showed evidence of 
contamination with pathogenic bacteria. As these devices are becoming more widely used, both 
among hospitals and among professionals and patients, it is evident that mobile telephones and 
any electronic device could become a major route of transmission.

The proposal consists of a strategy whereby basic precautionary and hygiene measures are taken with 
technological devices among professionals and patients.

The aim of this initiative is to reduce NIs transmitted through the surfaces of mobile and electronic 
devices. For that purpose, it will be necessary to promote training and, above all, awareness-raising 
among healthcare professionals on using these devices and using hydroalcoholic solutions before and 
after their use.

Sources:

Occurrence of bacteria and biochemical markers on public surfaces. Kelly A. Reynolds; Pamela M. Watt; Stephanie 
A. Boone; Charles P. Gerba. International Journal of Environmental Health Research, 1369-1619, Volume 15, Issue 
3, 2005, Pages 225-234.

Are we aware how contaminated our mobile phones with nosocomial pathogens? Fatma Ulger1*, Sabin Esen2, 
Ahmet Dilek1, Keramettin Yanik3, Murat Gunaydin3 and Hakan Leblebicioglu2. Annals of Clinical Microbiology and 
Antimicrobials 2009, 8:7.

Computer keyboards and faucet handles as reservoirs of nosocomial pathogens in the intensive care unit. 
Bures S, Fishbain JT, Uyehara CF, Parker JM, Berg BW. Am J Infect Control 2000, 28:465-471.

Is your phone bugged? The incidence of bacteria known to cause nosocomial infection on healthcare workers’ mobile 
phones. Brady RR, Wasson A, Stirling I, McAllister C, Damani NN: J Hosp Infect 2006, 62:123-125.

14
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7.5. The plan’s “road map”	

In order for this proposal to become an effective plan, it is necessary for the health authorities 
to adopt it, establishing it at all levels (national and regional), most especially including hospital 
managers, and standardising the measurement indicators.

This does not mean that, as a guideline, we cannot present our opinion here about the 
different areas that would be responsible for each objective and the possible measure-
ment indicators, by way of examples.

Fighting against HAIs is everyone’s responsibility. Consequently, the responsibilities that 
we attribute for each objective at different levels seeks to identify the institution that 
should take the lead for each objective, but obviously this does not mean that the other 
levels do not have a direct involvement in each and every one of them.

Therefore, establishing specific responsibilities and indicators should be achieved by the 
health authorities formally adopting an initiative of this kind and the specific plan adopted 
by each level of the organisation with executive capacity.

An additional aspect of this are the initiatives or activities resulting from the plan. In 
the following figures there is a summary table which identifies the activities or ini-
tiatives included in each objective, as well as identifying the benchmark experiences 
which have been discussed above and which can illustrate the development of each 
objective.

The seven core strategies, their objectives and initiatives, and the areas that are res-
ponsible for them are summarised in the road map which, if we follow it, will allow us 
to be in a position to achieve the vision set out in this plan.

The 7 core strategies of the plan

Each strategic line is broken down into two strategic objectives, representing a total of 
14 goals and 43 initiatives. For illustrative purposes, each strategic objective includes 
the following, as a contribution to the future implementation of the Plan: a basic moni-
toring indicator, a responsible competence level (ministerial, regional or management) 
and benchmark best practices to be used as a guide.
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The development of the seven core strategies 

A

Objective A1 Initiatives Code of Best Practices

Monitor NIs 
in hospitals and 

territories  

�� �Decision-making nationwide on mandatory 
rules regarding monitoring
� �Technical preparation of measurement 
and classification tools
�� �Standardisation of national indicators
� �Quality audits
�� �Introduction of support mechanisms  
in clinical information systems

� �UK / NHS / HAI Reporting System
�� �USA / Information Systems in the Action Plan
�� �Spain / University Hospital of Ourense / 
InNoCBR

�� �Catalonia - VINCat
�� �Madrid / Ramón y Cajal Hospital / Surgical Site 
Infection Indicators

�� �Spain / EPINE Study / SEMPSPH
�� �Spain / Basque Country / INOZ Plan

In charge

Governmental / 
Regional 

Core Indicator

% medical centres 
reporting current 

data

Objective A2 Initiatives Code of Best Practices

Produce 
comparative 
information 

between  
hospitals   

� �Definition of common indicators
� �Implementation of mandatory reporting
�� �Information to hospitals on their relative 
position
�� �Use of comparative information for 
management

�� �France / Benchmarking of Hospitals
�� �USA / The Leapfrog Group

In charge

Regional

Core Indicator

% medical centres 
with up-to-date 
benchmarking

  Monitor HAIs
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  Incentivise the fight against HAIs

 

B

Objective B3 Initiatives Code of Best Practices

Encourage best 
practices and 
results among 

hospitals  

� �Selection of monitoring indicators
�� �Design of target-setting system and  
evaluation of the degree of compliance

�� �Development of a financial incentive fund
�� �Definition and implementation  
of non-financial incentive systems

�� �USA / Medicare and Medicaid / Financial 
penalties for CMS for HAIs

In charge

Regional 

Core Indicator

% hospital budget 
linked to incentives

Objective B4 Initiatives Code of Best Practices

Enter NI objectives  
into the MBO  

�� �Development of a system of financial 
incentives to reward professionals

 ���Introduction to MBO systems of HAI indicators
 ��Definition of the amounts and distribution 
systems.

�� �Standardisation of the use of the measurement 
system for performance evaluation

�� �UK / Nosocomial infection control policy

In charge  

Regional

Core Indicator

% professionals 
with financial 

incentives
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  Apply Best PracticesC

Objective C5 Initiatives Code of Best Practices

Maintenance of 
strict practice of 
hand hygiene  

 �Strengthening of existing hand hygiene policies
 �Standardisation of direct observation  
of hand hygiene

 �Location of dispensers at the point of patient 
care

 ��Spain / MSSSI (Ministry of Health, Social 
Services and Equality) / Save lives: clean your 
hands

In charge

Managers

Core Indicator

% compliance in 
hand hygiene

Objective C6 Initiatives Code of Best Practices

Implement 
NI Control 

Programmes   

 �Deploy multidisciplinary infection prevention 
and control teams (IPCT)

 ��Maintenance of existing Bacteraemia  
Zero and Pneumonia Zero programmes in ICU

 ��Implement PROA programmes for the rational 
use of antibiotics 

 �Extend to programmes regarding surgical 
site infection, urinary tract infection, zero 
resistance, rational antimicrobial use, 
screening of patients with MRSA, etc

 �Spain / MSSSI / Bacteraemia Zero
 �Holland / Health Council of The Netherlands / 
Search and Destroy

In charge

Regional

Core Indicator

% programmes 
with annual 
evaluation
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  Enable the participation of patients

 

Objective D7 Initiatives Code of Best Practices

Develop national 
awareness-raising 

campaigns  

 �Design and implementation of a communication 
strategy aimed at the patient

 �Regular scheduling of information campaigns

 �USA / Partnership for Patients

In charge

Governmental

Core Indicator

Number of 
campaigns 
conducted

Objective D8 Initiatives Code of Best Practices

Standardise 
training of patients 

and carers  

 �Review the patient information and training 
practices

 �Updating of audiovisual material for training of 
patients

 �Standardisation of training of patients at 
hospitals

 ��Spain / Meixoeiro Hospital / Educating patients 
about surgical wounds

In charge

Regional

Core Indicator

No. of patients 
trained compared 
to those expected

 

D
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  Implement a safety culture

 

 

Objective E9 Initiatives Code of Best Practices

Systematically 
raise awareness 

among 
professionals  

� �Development of a communication plan for 
communicating, training and monitoring health 
professionals on issues of HAIs.
� �Combination of communication and training 
activities for all groups and units

� �Spain / Marqués de Valdecillas Hospital / Zero 
Tolerance

In charge

Managers

Core Indicator

No. of 
communication  

interventions

Objective E10 Initiatives Code of Best Practices

On-the-job training 
of professionals in 

risk areas  

�� �Definition of detailed training objectives
�� �Get spaces for on-the-job training
�� �Promote a training-oriented attitude among 
managers and leaders
� �Ensure initial training for new service 
professionals
 ��Assess the degree of impact achieved in the 
training of professionals

��� �Spain / Meixoeiro Hospital / Initial training for 
residents

In charge

Managers

Core Indicator

% of target 
professionals who 

have completed the 
training

 

E
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  Standardise practices regarding HAIs

Objective F11 Initiatives Code of Best Practices

Include manuals 
of best practices 

in the professional 
routine  

 �Selection and adaptation of manuals and 
guidelines

�� �Make available documentation of clinical practice
 ��Introduce best practices into decision-making 
support systems

 �MSSSI (Ministry of Health, Social Services 
and Equality) / Save lives: clean your hands

 �Spain / MSSSI / Bacteraemia Zero
 �Spain / MSSSI / Pneumonia Zero

In charge

Managers

Core Indicator

% of professionals 
who know about 
the standardised 
documentation

Objective F12 Initiatives Code of Best Practices

Incorporate NI into 
systems to support 
decision-making  

 �Learn the best practices and tools in this field
 ��Identify activities for processes with room for 
improvement to support decision-making

 �Implement efficient systems to support decision-
making in clinical IS

 �Spain / Ourense Hospital Complex / InfoCRB

In charge

Regional

Core Indicator

Number of 
processes with 

useful information 
and built-in aid

 

F
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  Selective incorporation of support technology

Objective G13 Initiatives Code of Best Practices

Promote 
awareness about 
the contribution of 
technology to NI  

 �Proactive dissemination by health authorities 
of knowledge about the evidence of the role of 
technology in the prevention and control of HAIs
�� �Keep knowledge up-to-date in hospitals 
and incorporate it into the decision-making 
process, as well as its integration with 
technology procurement policies

 �Spain / Basque Country / INOZ Plan / 
Recommendations to minimise microbiological 
risks

In charge

Governmental

Core Indicator

Number of public 
access documents 

on evidence 
incorporated 

online

Objective G14 Initiatives

Standardise the 
assessment of 
technologies, 

equipment and 
devices  

�� �Equipment of the Spanish Network of Agencies 
for Technology Assessment with a unit that has 
specific responsibility for technological analysis 
and assessment of the contribution to HAIs
�� �Generation of technological analysis and 
assessment of new devices and equipment 
with potential contribution

In charge

Governmental

Core Indicator

Number of revisions 
performed

 

G
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8. Final considerations
Having drafted this paper, all that remains for us to do is to promote and disseminate its 
contents. We want to confirm the existence of the problem, highlight its importance and 
impact so that it can be rectified.

Therefore, through these strategies, at every level of responsibility, we request that you 
assess the impact that HAIs have in your specific area and the role that you could play 
in controlling and minimising them, and that you assess the implementation of all of the 
measures that fall within your area of responsibility and capabilities. 

It is up to everyone to take advantage of this wake-up call and proposed action, to de-
velop an individual plan, draw a road map for each organisation and every individual over 
the next three years and establish a firm commitment to ensure that Spain reduces the 
incidence of nosocomial infections by at least 30% in the next reported figures.

We are aware of the problem and its magnitude, the undesired impact and the 
associated costs. We also have examples of best practices that have worked and the 
measures that are to be implemented. There is a path which has already been mapped 
out, which we can help our administrations, hospitals and directors to take. 

To do this, Fenin and Fundación Tecnología y Salud (Technology and Health Foun-
dation) hope to continue being strategic partners whose objective is to guarantee the 
maximum safety of patients and health professionals alike. 
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9.	 Acronyms

 � AE: Adverse Event.
 � BZ: Bacteraemia Zero.
 � CDC: Center for Disease Control.
 � CDI: Clostridium Difficile Infection.
 � CINPA: Infections and Antibiotic Policy Committees.
 � CLABSI: Central-Line Associated Bloodstream Infection.
 � COPD: Chronic Obstructive Pulmonary Disease
 � CRB: Catheter-Related Bacteraemia.
 � CRI: Catheter-Related Infection.
 � CVC: Central Venous Catheter.
 � ECDC: European CDC.
 � ENEAS: National Study on Healthcare-Associated Adverse Events.
 � EPINE: Study on the prevalence of Nosocomial Infections in Spain.
 � EPPS: European Point Prevalence Study.
 � EVIN-UCI: National Surveillance Study of Nosocomial Infections in Intensive Care Units.
 � HAI: Hospital Associated Infection/Healthcare-Associated Infection.
 � HAIs: Healthcare-Associated Infections.
 � HELICS: Hospitals in Europe Link for Infection Control through Surveillance.
 � InNoCBR: Intelligent software for the detection and classification of HAIs.
 � IPCT: Infection Prevention and Control Teams.
 � KISS: Krankenhaus Infektions Surveillance System.
 � MBO: Management by Objectives.
 � MDRM: Multi-Drug Resistant micro-organisms.
 � MRSA: Methicillin-Resistant Staphylococcus Aureus.
 � MSPSI: Spanish Ministry of Health, Social Policy and Equality.
 � MVAP: Mechanical Ventilator-Associated Pneumonia
 � MVAP: Mechanical Ventilator-Associated Pneumonia.
 � NHS: National Health Service. 
 � NHSN: National Healthcare Safety Network.
 � NI: Nosocomial Infection.
 � NICE: National Institute for Clinical Excellence.
 � NNIS: National Nosocomial Infection Surveillance. 
 � NZ: Pneumonia Zero.
 � PREZIES: Preventievan Ziekenhuisinfecties door Surveillance. 
 � PROA: Optimised Rationalisation of Antibiotic Therapy Policy.
 � RAISIN: Reseau Alerte Investigation Surveillance des Infections.
 � SEEIUC: Spanish Society of Intensive Nursing and Coronary Units.
 � SEMICYUC: Spanish Society of Intensive and Critical Care Medicine and Coronary Units.
 � SEMPSPH: Spanish Society of Preventive Medicine, Public Health and Hygiene. 
 � SENIC: Study on the Efficacy of Nosocomial Infection Control.
 � SSI: Surgical Site Infection.
 � UTI: Urinary Tract Infection.
 � VAP: Ventilator-Associated Pneumonia. 
 � WHO: World Health Organisation.
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10. Glossary of terms 

We have selected several terms of relevance31 in the literature reviewed and included 
them in this section to provide any clarifications that may be required.

 � Accidental host: When the parasite arrives accidentally and plays no part in the pro-
pagation or transmission of an infectious agent.

 � Adverse event: Unexpected situation or event associated with the healthcare recei-
ved by the patient, which has or may have negative consequences for him/her and 
which is not associated with the natural course of the disease. 

 � Aetiological agent: A biological organism (virus, bacterium, fungus or parasite) that 
is capable of causing disease, either directly or through toxins.

 � Asymptomatic infection: Infection without obvious clinical signs or symptoms.
 � Attack rate: This is the number of people who acquire the disease in proportion to 
the entire group exposed to that disease. It is expressed as a percentage.

 � Autochthonous case: In the epidemiology of infectious disease, this is a case that 
originated locally. Literally, an infection acquired locally.

 � Bacteraemia: The presence of pathogenic bacteria in the blood.
 � Carrier: A person or animal that harbours a specific infectious agent, without any 
apparent medical disease, and which may act as a source of contagion. The carrier 
state may last for a short or long period (temporary, transient or chronic).

 � Case: In epidemiology this refers to a person from a population or a study group which 
has a particular disease, health disorder or a condition that is under investigation.

 � Case definition: Is the set of diagnostic criteria that must be met in order for a per-
son to be identified as a case of a specific disease. The definition may be based on 
clinical criteria, laboratory criteria, or both, or may take the form of a scoring system 
for each criterion of the disease’s clinical picture.

 � Chain of infection: Sequence by which the infection is transmitted. It consists of the 
aetiological agent, the reservoir, the portal of exit, the method of transmission, the 
portal of entry and the susceptible host.

 � Chemoprophylaxis: The administration of a chemical substance, including antibio-
tics, to prevent the development or progression of an infection or clinical disease.

 � Clinical service: An organised set of material and human resources, intended to 
provide specialist care for patients as outpatients, inpatients or in emergency care, 
by implementing the appropriate diagnostic and therapeutic procedures for their 
specific area.

 � Common source epidemic: When a human or animal or specific vehicle has been 
the primary means of transmission of the agent to the other identified cases.

 � Communicable disease: Any disease caused by a specific infectious agent or its 
toxic products, that arises through transmission of that agent or its products, from 
an infected person or animal or from an inanimate reservoir or a susceptible host. 
Transmission can be direct or indirect, through an intermediate host (plant or animal) 
or by a vector or an inanimate agent.

 � Communicable or contagious period: The interval during which an infectious agent 
can be directly or indirectly transmitted from one person to another, or from an in-
fected animal to a human being or from an infected person to an animal, including 
arthropods.
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 � Contact: Any person or animal whose association with an infected individual or ani-
mal, or with a contaminated environment, has made it possible for the infection to 
be acquired.

 � Contamination: Presence of an infectious or toxic agent, on the surface of the body, 
clothing, bed linen, toys, surgical instruments, dressings or other inanimate objects 
or substances, including water and food. 

 � Contingency plan: Official document by the healthcare provider, issued by the re-
levant department, which establishes the alternative organisational and functional 
structure that will be used in the event of an unexpected disruption to the provision 
of basic services that are necessary to continue caring for patients. 

 � Coverage: Percentage of the programmed population that received or is receiving 
specific care or an actual service.

 � Critical Patient Unit (CPU): A building that contains a facility’s Intensive Care Unit 
(ICU) and Intermediate Care Unit (ICU).

 � Culture: Propagation of micro-organisms or living cells in environments that enable 
them to develop.

 � Dangerous bodily fluids: This refers to secretions, biological, physiological or patho-
logical fluids that are produced in the body and which are a source of infection from 
agents that are transmitted by blood.

 � Definitive host: The host in which the parasite reaches maturity or spends its sexual 
stage.

 � Demographic transition: This is the transition from high fertility and mortality 
rates to low rates. It is generally associated with technological changes and in-
dustrialisation.

 � Disinfection: A process that eliminates vegetative forms of micro-organisms on ina-
nimate objects but does not ensure the elimination of spores. 

 � Disinfestation: Any physical or chemical process performed to destroy or eliminate 
small, undesirable animals, in particular rodents or arthropods that are found on a 
person’s body or clothing.

 � Drill: A mock exercise in which the people who would be involved in an emergency 
use their knowledge and execute the techniques and strategies assigned to them 
in response to a fictional scenario that is staged to make it possible to foresee what 
situations and problems will arise while an event occurs. 

 � Efficacy: Degree to which a specific intervention, procedure, regimen or service 
produces a positive result.

 � Emergency or urgency: Health condition or clinical picture which involves a risk to 
life or a risk of severe functional impairment for the person, unless immediate and 
urgent medical attention is given. 

 � Emergency plan: Official document by the healthcare provider, issued by the rele-
vant department, which establishes the organisational and functional structure of the 
authorities and the agencies that are asked to intervene in an accident or disaster. It 
also makes it possible to establish mechanisms to coordinate and manage resources. 

 � Endemic: The constant presence of a disease or infectious agent in a specific geo-
graphical area. It can also refer to the usual prevalence of a specific disease in that 
area.

 � Epidemic: The emergence of cases of a disease (or an outbreak) in a community or 
region, with a frequency clearly in excess of the normal incidence expected.

 � Epidemiological stratification: Continuous process of the identification (diagnosis), 
intervention and evaluation of the different risks of developing a condition, dying or 
transmitting the disease in a population; they are classified in similar risk levels so 
that the most appropriate interventions can be selected and implemented in order 
to reduce or eliminate the most significant risk factors.

 � Fumigation: Any procedure that uses gaseous substances to eliminate animals, 
especially arthropods and rodents.

 � Germicide: A chemical agent that destroys micro-organisms that are found on inani-
mate objects or living tissue.
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 � Haemodynamic monitoring equipment: Equipment that makes it possible to con-
tinually monitor the haemodynamic parameters of a patient, either invasively or non-
invasively. 

 � Hazardous substances: All substances which, by their nature, cause or can cause 
temporary or permanent damage to human, animal or plant health or to property 
and/or the environment.

 � High-Level Disinfection (HLD): Complete elimination of micro-organisms, including 
resistant viruses and Mycobacterium tuberculosis.

 � Hospital infection (HI): Localised or systemic infection acquired by a patient when 
they stay at or attend a health facility. 

 � Host: Living person or animal, including birds and arthropods, which under natural 
(as opposed to experimental) circumstances affords subsistence or lodgement to an 
infectious agent.

 � Hyperendemic: A term that describes a disease that is constantly present and has 
a high incidence

 � Immune deficiency: Inability to produce antibodies in response to an antigen (fore-
ign substance).

 � Immunity: This is the state of resistance, generally associated with the presence of 
antibodies, which has a specific action on the agent responsible for a specific infec-
tious disease or on its toxins.

 � Imported case: In the epidemiology of an infectious disease, a case that has entered 
a region by land, sea or air, as opposed to one acquired locally.

 � Incidence: This is the number of new cases that emerge in a specific period of time 
in a known population.

 � Incidence rate: This is the rate of new events in a population. The numerator is the 
number of new events that occur in a specific period and the denominator is the 
population at risk of presenting the risk in question during that period.

 � Incubation period: The interval between the initial exposure to an infectious agent 
and the appearance of symptoms of the disease produced by that agent.

 � Index case: This is the first case of a disease in a family or defined group which has 
come to the attention of the researcher.

 � Indicator: Mathematical expression of an evaluation criterion. 
 � Infection: The entry and multiplication or development of an infectious agent in the 
body of a human or animal.

 � Infectious disease: See communicable disease.
 � Infestation: Colonisation, development and reproduction of arthropods in the body, 
on clothing, on bed linen etc. The infested objects, including properties, play host to 
the animals, in particular arthropods (insects, mites, ticks) and rodents.

 � Insecticide: Those pesticides (chemical compounds) used by people to reduce or eli-
minate populations of harmful insects. In public health they combat insect vectors of 
diseases that affect humans.

 � Intermediate host: A host in which the parasite is at its larval stage.
 � Invasive procedure: A procedure that involves a solution of continuity of the 
skin and/or mucous membranes or whereby instruments enter the body’s natural 
pathways or canals. 

 � Isolation: This is the separation of infected people or animals from others during 
the communicable period, in places and under conditions that prevent or restrict the 
direct or indirect transmission of the infectious agent to people who are susceptible 
to infection or who may transmit the disease to others.

 � Lethality: Number of deaths that occur in a group affected by a specific problem. 
 � Lethality rate The proportion of cases of a specific disease which result in death in 
a specific period of time.

 � Life support equipment: Medical equipment necessary to maintain and/or restore 
a patient’s vital functions.

 � Maintenance programme of plan: Official document by the healthcare provider 
which details the resources and tools necessary to carry out a set of activities that 
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make it possible to run the building and operate its facilities and equipment conti-
nuously, reliably and safely. 

 � Medication error: Any preventable event that may harm the patient or result in the 
inappropriate use of drugs, while the medication is under the control of the health 
professionals or the patient. 

 � Monitoring programme: A set of activities aimed at monitoring the compliance of 
the planned activities and established procedures. The programme should be issued 
by the appropriate department and establish objectives, monitoring guidelines used, 
how it is implemented and who is responsible for doing it. 

 � Morbidity: Any change in the state of physical or mental well-being It can be expres-
sed in terms of sick people.

 � Morbidity rate: This is the frequency (incidence or prevalence) of the disease or 
damage in a population.

 � Mortality: Deaths that occur in the (healthy and sick) population, in a specific period 
and place.

 � Mortality rate: Proportion of a population that dies during a specific period. The nu-
merator is the number of people who die in this period and the denominator is the 
size of the population.

 � Non-invasive procedure: A procedure that does not involve a solution of continuity 
of the skin and/or mucous membranes and whereby instruments do not enter the 
body’s natural cavities or canals. 

 � Nosocomial infection: An infection that develops in a patient who has been ad-
mitted to a hospital or other healthcare service and which was not present in the 
infected person and was not incubating at the time of admission. It also includes 
infections acquired in the hospital, but which appear after the patient has been dis-
charged, and those recorded among the hospital’s staff and visitors.

 � Opportunistic infection: An infection with micro-organisms which is normally inno-
cuous (e.g. commensal bacteria in humans), but which become pathogenic when 
the body’s immune system is compromised.

 � Outbreak: A localised epidemic or a localised increase in the incidence of disease in 
a town, village or a closed institution.

 � Pandemic: An epidemic that occurs worldwide or affects a very large area; crossing 
international boundaries and affecting a large number of people.

 � Pathogenicity: The property of an organism that determines the degree of severity 
of a disease in an infected population. It also refers to the power of an organism to 
produce disease.

 � Periodic evaluation: The result of applying the evaluation criteria, at specified inter-
vals (monthly, quarterly, six-monthly, annually). 

 � Population: All of the inhabitants of a specific area or country, taken as a whole. 
The number of inhabitants from a country or area. In sampling, it refers to the total 
collection of units from which the sample can be drawn and it does not necessarily 
refer to a population of people. The units may be institutions, registers or events.

 � Population of risk: The group of inhabitants from a country or specific area with 
personal, social and/or environmental factors that cause or make it more likely for 
them to acquire one or more diseases.

 � Prevalence: Number of cases in a specific population at a specific moment in time.
 � Primary case: The individual who introduces the disease to the family or group 
that is being studied. It is not necessarily the first diagnosed case in the family or 
group.

 � Programme: Official document by the healthcare provider, issued by the relevant 
department, which details an ordered set of activities designed to meet a speci-
fic healthcare objective, in which activities, targets and a standard compliance as-
sessment are outlined. 

 � Propagated source epidemic: When infections are transmitted from person to per-
son or from animal to animal, meaning that the identified cases cannot be attributed 
to the agent transmitted from a common source.
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 � Protocol: Official document by the healthcare provider, issued by the relevant de-
partment, which details an ordered and sequential set of standardised procedures 
or activities that are necessary to successfully perform specific healthcare activities.

 � Quality control: Operational activities and techniques to verify that quality require-
ments are being met.

 � Quarantine: Restriction on the activities of healthy people or animals who/which 
have been exposed to a case of a communicable disease during the communicable 
or contagious period (such as contact), in order to prevent the disease from sprea-
ding during the incubation period if there has been an infection.

 � Rate: This is a measure of the frequency with which an event occurs in a specific 
population, either a specific moment or during a particular period of time.

 � Records: Set of data that are organised and interrelated according to a specific 
healthcare objective. 

 � Report of disease: Official report, to the relevant authority, of the occurrence of a 
communicable or other disease in human beings and animals.

 � Reservoir: Any person, animal, plant, inorganic matter, substance or combination 
of these, in which an infectious agent lives, multiplies and on which it depends to 
survive and reproduce so that it can be transmitted to a susceptible host.

 � Risk: Probability of an event happening, for example, of an individual becoming sick 
or dying, within a specific period of time or at a specific age.

 � Risk factor: Personal behaviour, environmental exposure or characteristics that are 
associated with health-related processes and whose appearance it is very important 
to prevent. 

 � Sensitivity: This is the proportion of people with a disease, in a population that has 
been screened, and which have been classified as such in that test.

 � Sentinel event: An unanticipated event that causes the death or serious physical or 
psychological injury, or the potential risk of this occurring.

 � Serotyping: Characterising a micro-organism by identifying the antigens it has. It is 
used to distinguish between different strains of the same species.

 � Simulation: Experimenting with a system model in order to understand how it be-
haves or assess strategies, before it is actually implemented. 

 � Source of infection: Person, animal, object or substance from which the infectious 
agent passes to the host.

 � Specificity: This is the proportion of truly non-diseased people who are classified as 
such through a screening test.

 � Support service: An organised set of material and human resources, intended to 
assist with and supplement the care that a facility has to provide, in its specific field. 

 � Surveillance system: Continuous, systematic, timely and reliable collection of re-
levant and necessary information on certain health conditions, whose analysis and 
interpretation should serve as the basis for planning actions. 

 � Susceptible: Any person or animal that does not have sufficient resistance against 
a specific pathogenic agent to protect them against the disease in the event of co-
ming into contact with that agent.

 � Symptomatic infection: The presence of clinical signs or symptoms. They establish 
the presence of the disease..

 � Syndrome: A set of signs and symptoms that characterise a specific disease. A 
syndrome may be due to a number of aetiologies which share various physiopatho-
logical mechanisms.

 � Time trend: Changes occurring during a prolonged period of time, generally in years 
or decades.

 � Toxoid: A modified bacterial toxin that lost its toxicity but still has the capacity to 
stimulate the formation of antitoxins.

 � Training programme: Official document by the healthcare provider, issued by the 
relevant department, which establishes a set of on-going, coordinated and syste-
matic activities aimed at ensuring that the staff develop, supplement, improve and 
update the necessary knowledge and skills to perform their duties effectively. 
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 � Transmission: The transmission of infectious agents. This refers to any mechanism 
by which an infectious agent is spread from a source or reservoir to a person. There 
can be two types of transmission: 
- �Direct. This is direct transfer through touching, kissing or spraying droplets onto 
the conjunctiva, or other mucous membranes, when sneezing, coughing, talking, 
shouting etc..

- �Indirect. This is transfer through vehicles of various materials or contaminated 
objects called fomites (toys, handkerchiefs, clothing etc.). It also refers to vector-
borne transmission.

 � Usable coverage: Coverage which reduces the number of susceptible subjects to 
a minimum to stop the disease from spreading. The term is used in the field of 
vaccine-preventable diseases.

 � Vaccination: A suspension of live attenuated or killed micro-organisms (bacteria, vi-
ruses or rickettsia), or fractions of them, which are administered to induce immunity 
and, therefore, prevent an infectious disease.

 � Vector: A carrier that transfers an infectious agent from one host to another. They are 
mainly animals (generally arthropods).

 � Vehicle: Object or substance which acts as a source of infection or intoxication. For 
example: water.

 � Vital parameters equipment: Medical equipment that measures vital signs such as 
blood pressure, heart rate, respiration and/or oxygen saturation. 

 � Zoonosis: An infection or disease which, under natural conditions, is communicable 
from vertebrates to human beings.
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