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Explaining the changes in the partial update 

This guidance partially updates and replaces NICE clinical guideline CG2, Infection control, prevention 
of healthcare-associated infection in primary and community care (published June 2003). 

New and updated recommendations have been included on infection prevention and control in 
primary and community care. 

Recommendations are marked to indicate the year of the last evidence review: [2003] if the evidence 
has not been updated since the original guideline, [2003, amended 2012] if the evidence has not 
been updated since the original guideline, but changes have been made that alter the meaning of the 
recommendation, [2012] if the evidence has been reviewed but no change has been made to the 
recommendation and [new 2012] if the evidence has been reviewed and the recommendation has 
been added or updated. 

NŜǿ ŀƴŘ ǳǇŘŀǘŜŘ ŜǾƛŘŜƴŎŜ ǊŜǾƛŜǿǎ ŀƴŘ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŀǊŜ ǎƘŀŘŜŘ Ǉƛƴƪ ǿƛǘƘ Ψ¦ǇŘŀǘŜ нлмнΩ ƛƴ ǘƘŜ 
right hand margin.  

Appendix D.10 contains recommendations from the 2003 guideline that have been consulted on for 
deletion from this 2012 update. Details of any replacement recommendations are included. The 
original NICE guideline and supporting documents are available from www.nice.org.uk/guidance/CG2 

 

http://www.nice.org.uk/guidance/CG
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1 Introduction  

1.1 Introduction (2012) 

Clinical context 

A wide variety of healthcare is delivered in primary and community care settings. Healthcare-
associated infections arise across a wide range of clinical conditions and can affect patients of all 
ages. Healthcare workers, family members and carers are also at risk of acquiring infections when 
caring for patients. 

HCAI can occur in otherwise healthy individuals, especially if invasive procedures or devices are used. 
For example: indwelling urinary catheters are the most common cause of urinary tract infections and 
bloodstream infections are associated with vascular access devices. 

HCAI are caused by a wide range of microorganisms. These are often carried by the patients 
themselves, and have taken advantage of a route into the body provided by an invasive device or 
procedure. HCAI can exacerbate existing or underlying conditions, delay recovery and adversely 
affect quality of life.  

Patient safety has become a cornerstone of care and preventing HCAI remains a priority. It is 
estimated that 300,000 patients a year in England acquire a HCAI as a result of care within the 
NHS180. In 2007, meticillin-resistant Staphylococcus aureus (MRSA) bloodstream infections and 
Clostridium difficile infections were recorded as the underlying cause of, or a contributory factor in, 
approximately 9000 deaths in hospital and primary care in England.  

HCAI are estimated to cost the NHS approximately £1 billion a year, and; £56 million of this is 
estimated to be incurred after patients are discharged from hospital180. In addition to increased 
costs, each one of these infections means additional use of NHS resources, greater patient 
discomfort and a decrease in patient safety. A no tolerance attitude is now prevalent in relation to 
avoidable HCAI. 

Rationale for the update 

Since the publication of the NICE clinical guideline on the prevention of HCAI in primary and 
community care in 2003, many changes have occurred within the NHS that place the patient firmly at 
the centre of all activities. First, the NHS Constitution for England69 defines the rights and pledges 
that every patient can expect regarding their care. To support this, the Care Quality Commission 
(CQC), the independent regulator of all health and adult social care in England, ensures that health 
and social care is safe, and monitors how providers comply with established standards. In addition, 
the legal framework that underpins the guidance has changed since 2003.  

New guidance is needed to reflect the fact that, as a result of the rapid turnover of patients in acute 
care settings, complex care is increasingly being delivered in the community. New standards for the 
care of patients and the management of devices to prevent related healthcare-associated infections 
are needed that will also reinforce the principles of asepsis. 

¢Ƙƛǎ ŎƭƛƴƛŎŀƭ ƎǳƛŘŜƭƛƴŜ ƛǎ ŀ ǇŀǊǘƛŀƭ ǳǇŘŀǘŜ ƻŦ ΨLƴŦŜŎǘƛƻƴ ŎƻƴǘǊƻƭΥ ǇǊŜǾŜƴǘƛƻƴ ƻŦ ƘŜŀƭǘƘŎŀǊŜ-associated 
ƛƴŦŜŎǘƛƻƴ ƛƴ ǇǊƛƳŀǊȅ ŀƴŘ ŎƻƳƳǳƴƛǘȅ ŎŀǊŜΩ όbL/9 ŎƭƛƴƛŎŀƭ ƎǳƛŘŜƭƛƴŜ нΤ нллоύΣ ŀƴŘ ŀŘŘǊŜǎǎŜǎ ŀǊŜŀǎ ƛƴ 
which clinical practice for preventing HCAI in primary and community care has changed, where the 
risk of HCAI is greatest or where the evidence has changed. The Guideline Development Group (GDG) 
recognise the important contribution that surveillance makes to monitoring infection, but it is not 
within the scope of this guideline to make specific recommendations about this subject. Where high-
quality evidence is lacking, the GDG has highlighted areas for further research. 
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Audience 

The population covered in this guideline is all adults and children receiving healthcare where 
standard infection control precautions apply in primary and community care. This guideline is 
commissioned by the NHS, but people providing healthcare in other settings, such as private settings, 
may also find the guidance relevant. 

This guideline applies to all healthcare workers employed in primary care and community care 
settings including ambulance services and will ensure safe practice if applied consistently. Much care 
is also delivered by informal carers and family members and these guidelines are equally applicable 
to them.  

Healthcare settings covered by this guideline are: 

¶ Primary care settings, such as general practices, dental clinics, health centres and polyclinics. This 
also includes care delivered by the ambulance service. 

¶ Community care settings (such as residential homes, nursing homes, patient's own home, schools 
and prisons) where NHS healthcare is provided or commissioned. 

Style 

The GDG recognised that there is a legal duty to implement some of the recommendations in this 
guideline in order to comply with legislation. ¢ƘŜ ǿƻǊŘ ΨƳǳǎǘΩ ƛǎ ǳǎŜŘ ƛƴ ǘƘŜǎŜ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŀƴŘ 
details of the relevant legislation are given in footnotes to the recommendations. 

The GDG was also aware that the consequences of not implementing some other recommendations 
on patient safety would be very serious ς that is, there would be a greatly increased risk of adverse 
events, including death. The GDG therefore concluded that that the use of the word ΨƳǳǎǘΩ ƛƴ ǘƘŜǎŜ 
ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ƛǎ ƧǳǎǘƛŦƛŜŘΣ ƛƴ ƭƛƴŜ ǿƛǘƘ ǘƘŜ ƎǳƛŘŀƴŎŜ ƛƴ ŎƘŀǇǘŜǊ ф ƻŦ Ψ¢ƘŜ ƎǳƛŘŜƭƛƴŜǎ Ƴŀƴǳŀƭ 
όнллфύΩΦFor ease, the GDG have added details of the applicable legislation as footnotes to the 
ǊŜƭŜǾŀƴǘ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎΦ !ƭƭ ƻǘƘŜǊ ƛƴǎǘŀƴŎŜǎ ƻŦ ΨƳǳǎǘΩ ƛƴ ŀ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴ ǎƘƻǳƭŘ ōŜ ŎƻƴǎƛŘŜǊŜŘ 
related to patient safety and the high risk of adverse events to patients if they are not implemented. 

Medical Device Regulations169 implement the EC Medical Devices Directives into UK law. They place 
obligations on manufacturers to ensure that their devices (including medical gloves, needles and 
other devices discussed in this guideline) are safe and fit for their intended purpose before they are 
CE marked and placed on the market in any EC member state. Guidance168 on the MHRA's adverse 
incident reporting system is available for reporting adverse incidents involving medical devices. 

This update is integrated with the original recommendations and evidence from the 2003 guideline. 
Changes in methodology and processes since 2003 have resulted in a different presentation of the 
evidence that has informed the Guideline Development Group discussions in 2012. The 
recommendations made in this update are clearly marked as New 2012 or Amended 2012. The 
original recommendations for which the evidence has not been reviewed or updated are marked 
2003. The 2003 recommendations that have not been deleted or replaced as part of this update 
remain current and applicable to the NHS and are enhanced by the revisions made in this update. 
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1.2 Introduction (2003) 

These guidelines were directly funded by the Department of Health (England) with additional funding 
from The National Institute for Clinical Excellence (NICE). 

NICE commissioned the development of these guidelines from Thames Valley University under the 
auspices of the National Collaborating Centre for Nursing and Supportive Care. The full guidelines for 
preventing healthcare-associated infections in community and primary care are published by Thames 
Valley University and are available on its website <www.richardwellsresearch.com>, the NICE 
website <www.nice.org.uk> and on the website of the National Electronic Library for Health 
<www.nelh.nhs.uk>. 

These guidelines were developed by a multidisciplinary Guideline Development Group (GDG) that 
represented all key stakeholders and included a patient representative. 

Due to the breadth of the guideline, several members were appointed for their specialist knowledge 
of a particular medical device. 

Conflicts of interest were formally monitored throughout the guideline development period and 
none was noted. 

The aim of the group was to develop recommendations for practice based on the available evidence 
and knowledge of the practicalities of clinical practice. 

The group met at approximately monthly intervals and followed the working procedures outlined by 
NICE. 

During the scoping exercise, patient groups were contacted for their advice and visits made to 
specialist centres to discuss issues with patients ŀƴŘ ǎǘŀŦŦΦ !ǊǊŀƴƎŜƳŜƴǘǎ ǿŜǊŜ ƳŀŘŜ ǿƛǘƘ ŀ ǇŀǘƛŜƴǘǎΩ 
organization to give extra support to the patient representative to be able to comment on all devices. 
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2 Development of the guideline 

2.1 What is a NICE clinical guideline? 

NICE clinical guidelines are recommendations for the care of individuals in specific clinical conditions 
or circumstances within the NHS ς from prevention and self-care through primary and secondary 
care to more specialised services. We base our clinical guidelines on the best available research 
evidence, with the aim of improving the quality of health care. We use predetermined and 
systematic methods to identify and evaluate the evidence relating to specific review questions. 

NICE clinical guidelines can: 

¶ provide recommendations for the treatment and care of people by healthcare workers 

¶ be used to develop standards to assess the clinical practice of individual healthcare workers 

¶ be used in the education and training of healthcare workers 

¶ help patients to make informed decisions 

¶ improve communication between patient and healthcare worker. 

While guidelines assist the practice of healthcare professionals, they do not replace their knowledge 
and skills. 

We produce our guidelines using the following steps: 

¶ the guideline topic is referred to NICE from the Department of Health 

¶ stakeholders register an interest in the guideline and are consulted throughout the development 
process 

¶ the scope is prepared by the National Clinical Guideline Centre (NCGC) 

¶ the NCGC establishes a guideline development group 

¶ a draft guideline is produced after the group assesses the available evidence and makes 
recommendations 

¶ there is a consultation on the draft guideline 

¶ the final guideline is produced. 

The NCGC and NICE produce a number of versions of this guideline: 

¶ the full guideline contains all the recommendations, plus details of the methods used and the 
underpinning evidence 

¶ the NICE guideline lists the recommendations  

¶ the NICE pathway is an online tool brings together all related NICE guidance and associated 
products in a set of interactive topic-based diagrams 

¶ ƛƴŦƻǊƳŀǘƛƻƴ ŦƻǊ ǘƘŜ ǇǳōƭƛŎ όΨǳƴŘŜǊǎǘŀƴŘƛƴƎ bL/9 ƎǳƛŘŀƴŎŜΩ ƻǊ ¦bDύ ƛǎ ǿǊƛǘǘŜƴ ǳǎƛƴƎ ǎǳƛǘŀōƭŜ 
language for people without specialist medical knowledge. 

This version is the full version. The other versions can be downloaded from NICE at www.nice.org.uk   

2.2 Remit 

NICE received the remit for this guideline from the Department of Health. They commissioned the 
NCGC to produce the guideline.  

The original guideline was referred from the Department of Health (DH) in July 2001 with the 
following remit:  

http://www.nice.org.uk/
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We would like NICE to produce a guideline on infection control in primary and community care. This 
guideline will be expected to address a standard approach to preventing and controlling healthcare-
associated infections in primary and community care and additional guidance for selected healthcare 
interventions with a potential risk for infection. 

NICE has commissioned the National Clinical Guidelines Centre for Acute and Chronic Conditions to 
ǇŀǊǘƛŀƭƭȅ ǳǇŘŀǘŜ ΨLƴŦŜŎǘƛƻƴ ŎƻƴǘǊƻƭΥ ǇǊŜǾŜƴǘƛƻƴ ƻŦ ƘŜŀƭǘƘŎŀǊŜ-associated infection in primary and 
commuƴƛǘȅ ŎŀǊŜΩΣ bL/9 ŎƭƛƴƛŎŀƭ ƎǳƛŘŜƭƛƴŜ нΦ 

2.3 Who developed this guideline? 

A multidisciplinary Guideline Development Group (GDG) comprising professional group members and 
consumer representatives of the main stakeholders developed this guideline (see section on 
Guideline Development Group Membership and acknowledgements). 

The National Institute for Health and Clinical Excellence funds the National Clinical Guideline Centre 
(NCGC) and thus supported the development of this guideline. The GDG was convened by the NCGC 
and chaired by Carol Pellowe in accordance with guidance from the National Institute for Health and 
Clinical Excellence (NICE). 

The group met every 4 to 6 weeks during the development of the guideline. At the start of the 
guideline development process all GDG members declared interests including consultancies, fee-paid 
work, share-holdings, fellowships and support from the healthcare industry. At all subsequent GDG 
meetings, members declared arising conflicts of interest, which were also recorded. Members were 
either required to withdraw completely or for part of the discussion if their declared interest made it 
appropriate. The details of declared interests and the actions taken are shown in Appendix B. 

Staff from the NCGC provided methodological support and guidance for the development process. 
The team working on the guideline included a project manager, systematic reviewers, health 
economists and information scientists. They undertook systematic searches of the literature, 
appraised the evidence, conducted meta analysis and cost effectiveness analysis where appropriate 
and drafted the guideline in collaboration with the GDG. 

2.4 What this guideline update covers  

This guideline covers the following populations: 

All adults and children receiving healthcare where standard infection control precautions apply in 
primary and community care. Healthcare workers, family members and carers who provide 
healthcare in primary and community settings. Guideline developers will pay particular attention to 
the needs of different age groups, different genders, people with disabilities and minority ethnic 
groups. 

This guideline covers the following healthcare settings: 

Primary care settings, such as general practices, dental clinics, health centres and polyclinics. This 
also includes care delivered by the ambulance service. Community care settings (such as care homes, 
patient's own home, schools and prisons) where NHS healthcare is provided or commissioned. This 
guideline is commissioned for the NHS, but people providing healthcare in other settings, such as 
private settings, may find the guidance relevant. 

This guideline covers the following clinical issues: 

Hand decontamination including when to decontaminate hands, the choice of hand cleaning 
preparation and the most effective hand decontamination technique. 
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Personal protective equipment (PPE) including the safe disposal of personal protective equipment in 
line with European Union (EU) legislation, the appropriate use of plastic aprons and fluid-repellent 
gowns and which gloves provide the best protection against infections. 

The safe use and disposal of sharps including the choice of sharps equipment and safe disposal of 
sharp instruments and needles in line with current EU legislation. 

Long-term urinary catheters (more than 28 days) including the use of antibiotics when changing 
indwelling urinary catheters, the use of bladder irrigation, instillations and washouts, types of 
catheters to use and aseptic technique. 

Percutaneous gastrostomy feeding including the use of syringes in enteral feeding systems. 

Vascular access devices (VADs), including types of dressings, decontamination of ports, hubs and skin 
and aseptic technique. 

Information and support for healthcare workers, patients and carers: 

For further details please refer to the scope in Appendix A and review protocols in Appendix E. 

2.5 What this guideline update does not cover 

This guideline covers does not cover: 

¶ people receiving healthcare in secondary care settings,  

¶ advice on the diagnosis, treatment or management of specific infections,  

¶ advice on the procedures of insertion of urinary catheters, percutaneous gastrostomies or 
vascular access devices, 

¶ infection prevention measures for invasive procedures carried out by paramedic services, such as 
at a major trauma, other than in the clinical areas listed section 2.4,  

¶ decontamination or cleaning of the healthcare environment and equipment, other than the 
clinical devices listed in 2.4. 

2.6 Structure of the updated guideline 

All updated text, including evidence reviews and recommendations are marked by a shaded pink box 
ǿƛǘƘ Ψ¦ǇŘŀǘŜ нлмнΩ ƛƴ ǘƘŜ ǊƛƎƘǘ ƘŀƴŘ ƳŀǊƎƛƴΦ 

2.6.1 Chapters 

The structure of the updated guideline has been kept as close to the original guideline as possible:  

¶ Standard principles general recommendations (including education of patients, carers and their 
healthcare workers) 

¶ Standard principles for hand decontamination 

¶ Standard principles for the use of personal protective equipment 

¶ Standard principles for the safe use and disposal of sharps 

¶ Waste disposal (including general recommendation about disposal of healthcare waste) 

¶ Long-term urinary catheterisation 

¶ Enteral feeding 

¶ Vascular access devices (VADs). 
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2.6.2 Methodology 

The methodology of writing NICE guidelines has changed substantially since the previous guideline, 
therefore the updated sections are in a very different style and clearly present evidence tables, 
evidence statements and linking evidence to recommendation sections, detailed in the methodology 
chapter, which are not present in the sections that have not been reviewed in this update. The 
presentation of evidence remains the same as in the original 2003 guideline for recommendations 
not updated. 

2.6.3 Recommendations 

Recommendations made in the original 2003 guideline that were not within the scope of the partial 
update were reviewed to check for accuracy and consistency in light of the new recommendations 
made. These recommendations are marked as [2003] and yellow shading in these recommendations 
indicates where wording changes have been made for the purposes of clarification only.  

Recommendations are marked [2003, amended 2012] if the evidence has not been updated since the 
original guideline, but changes have been made that change the meaning of the recommendation, 
such as incorporated guidance being updated or equality issues. Appendix D.10 contains these 
changes. 

Recommendations are marked as [2012] if the evidence has been reviewed but no change has been 
made to the recommendation or [new 2012] if the evidence has been reviewed and the 
recommendation has been added or updated. All updated text and recommendations are in a 
ǎƘŀŘŜŘ Ǉƛƴƪ ōƻȄ ǿƛǘƘ Ψ¦ǇŘŀǘŜ нлмнΩ in the right hand margin. 

Appendix D.10 contains recommendations from the 2003 guideline that have been deleted or 
amended in the 2012 update. This is because the evidence has been reviewed and the 
recommendation has been updated or because NICE has updated other relevant guidance and has 
replaced the original recommendations. Where there is no replacement recommendation, an 
explanation for the proposed deletion is given.  

2.6.4 Appendices 

The appendices of the 2003 guideline have been moved to sit at the end of the guideline rather than 
at the end of each chapter to improve the flow of the guideline. This includes the AGREE scores, 
systematic review process, evidence tables and reference lists.  

2.7 Relationships between the guideline and other NICE guidance 

Related NICE Clinical Guidelines: 

¶ Tuberculosis. NICE clinical guideline 117 (2011). Available from www.nice.org.uk/guidance/CG117 

¶ Lower urinary tract symptoms. NICE clinical guideline 97 (2010). Available from 
www.nice.org.uk/guidance/CG97 

¶ Needle and syringe programmes. NICE public health guidance 18 (2009). Available from 
www.nice.org.uk/guidance/PH18 

¶ Surgical site infection. NICE clinical guideline 74 (2008). Available from 
www.nice.org.uk/guidance/CG74 

¶ Prophylaxis against infective endocarditis. NICE clinical guideline 64 (2008). Available from 
http://www.nice.org.uk/guidance/CG64  

¶ Urinary tract infection in children. NICE clinical guideline 54 (2007). Available from 
www.nice.org.uk/guidance/CG54 

http://www.nice.org.uk/guidance/CG97
file:///C:/Documents%20and%20Settings/SarahRiley/Local%20Settings/Temporary%20Internet%20Files/Content.IE5/ORXLAAD9/www.nice.org.uk/guidance/PH18
file:///C:/Documents%20and%20Settings/SarahRiley/Local%20Settings/Temporary%20Internet%20Files/Content.IE5/ORXLAAD9/www.nice.org.uk/guidance/CG74
http://www.nice.org.uk/guidance/CG64
http://www.nice.org.uk/guidance/CG54
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¶ Urinary incontinence. NICE clinical guideline 40 (2006). Available from 
www.nice.org.uk/guidance/CG40  

¶ Nutrition support in adults. NICE clinical guideline 32 (2006). Available from 
www.nice.org.uk/guidance/CG32 

NICE Related Guidance currently in development:  

¶ Intravenous fluid therapy in adults in hospital. NICE clinical guideline. Publication expected June 
2013. 

¶ Urinary incontinence in neurological disease. NICE clinical guideline. Publication expected: 
October 2012.  

¶ Stroke rehabilitation. NICE clinical guideline. Publication expected: April 2012. 

¶ Healthcare-associated infections in secondary care settings. NICE advice. Publication expected: 
November 2011. 

2.8 Background and context to the Guidelines (2003) 

The prevalence of healthcare-associated infections in patients in primary and community care 
settings in the United Kingdom is not known. Many infections in these patients may have been 
acquired in hospital and only identified following early discharge into the community. The risk of 
infection will also be influenced by the use of various medical devices, such as urinary and central 
venous catheters and enteral feeding systems. 

Incorporating evidence-based infection prevention and control advice into routine clinical care 
activities is believed to be important in reducing the incidence of preventable healthcare-associated 
infections111. Consequently, guidelines for preventing healthcare-associated infections in caring for 
patients in primary and community care settings were commissioned. 

2.9 Scope and Purpose of the Guidelines (2003) 

The scope of these guidelines was established at the start of the guideline process, following a period 
of consultation, including a survey and focus group discussions with community and primary care 
practitioners. This consultation process has been previously described199 and the full scoping exercise 
is available from the NICE website <www.nice.org.uk> (Appendix D.2). 

These guidelines were developed to help prevent healthcare-associated infections (HAI) in 
community and primary care. They provide guidance for standard infection control precautions that 
may be applied by all healthcare workers to the care of all patients in community and primary care 
settings. They also provide guidance to non-professional carers, patients and their families. 

These guidelines are intended to be broad principles of best practice which need to be incorporated 
into local practice guidelines. Four sets of guidelines have been developed: 

¶ Standard Principles for preventing healthcare-associated infections in community and primary 
care; 

¶ Guidelines for preventing infections associated with the use of long-term urinary catheters; 

¶ Guidelines for preventing infections associated with the use of enteral feeding systems; 

¶ Guidelines for preventing infections associated with the use of long-term central venous 
catheters. 

http://www.nice.org.uk/guidance/CG32
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3 Methods 

3.1 Methods (2012) 

This guidance was developed in accordance with the methods outlined in the NICE Guidelines 
Manual 2009.182 

3.1.1 Amendments to 2003 text 

All text and recommendations from the previous guideline that have not been updated (therefore 
review questions have not been generated and evidence has not been searched for) have been left 
unchanged. Amendments to recommendations are detailed in Appendix D.10.  

Exceptions include: 

Text in previous guideline Change made and reason for change 

Must Should or ensure. Must is only used if there is a legal duty to apply 
the recommendation, or the consequences of not following a 
recommendation are so serious (for example, there is a high risk that 
ǘƘŜ ǇŀǘƛŜƴǘ ŎƻǳƭŘ ŘƛŜύ ǘƘŀǘ ǳǎƛƴƎ ΨƳǳǎǘΩ όƻǊ ΨƳǳǎǘ ƴƻǘΩύ ƛǎ ƧǳǎǘƛŦƛŜŘΦ 

Healthcare personnel Healthcare worker. This is for consistency with other NICE guidelines 
and is considered a more suitable term. The GDG considered the 
ǘŜǊƳ ΨƘŜŀƭǘƘŎŀǊŜ ǿƻǊƪŜǊǎΩ ǘƻ ƛƴŎƭǳŘŜ ŀ ǿƛŘŜǊ ƎǊƻǳǇ ƻŦ ǇŜƻǇƭŜ ǘƘŀƴ 
healthcare professionals, which they considered only those staff with 
professional qualifications. 

Community and primary or 
community staff 

Removed as all recommendations refer to primary and community 
settings. 

Central venous catheters Vascular access devices. The updated scope includes peripheral 
venous catheters and therefore some text is expanded to include all 
types of vascular access devices where appropriate. 

Prostatomegaly Prostatic enlargement. The GDG considered that the term 
prostatomegaly is an out-of-date term and that prostatic 
enlargement is plain language terminology. 

Healthcare-associated infection 
(HAI) 

Changed to healthcare-associated infection (HCAI). Abbreviation 
updated to avoid confusion as HAI may be read hospital acquired 
infection and not the broader healthcare-associated infection.  

Methicillin resistant Staphylococcus 
aureus 

Changed to Meticillin-resistant Staphylococcus aureus to be 
consistent with current Department of Health terminology and the 
British National Formulary. 

3.1.2 Developing the review questions and outcomes 

Review questions were developed in a PICO framework (patient, intervention, comparison and 
outcome) for intervention reviews. For qualitative reviews the SPICE framework (setting, population, 
intervention, comparison and evaluation methods) was used. This was to guide the literature 
searching process and to facilitate the development of recommendations by the guideline 
development group (GDG). They were drafted by the NCGC technical team and refined and validated 
by the GDG. The questions were based on the key clinical areas identified in the scope (Appendix A). 
Further information on the outcome measures is shown below and detailed in the review protocols 
(Appendix E).  



 

 

Infection Prevention and Control 
Methods 

Partial Update of NICE Clinical Guideline 2 
22 

U
p

d
a
te

 2
0

1
2 

 

 

Chapter Review questions Outcomes 

Standard 
principles  

What information do healthcare professionals, 
patients and carers require to prevent healthcare-
associated infections in primary and community 
care settings?  

 

Information and evidence about 
what type of information should 
be provided to patients regarding 
hand decontamination to prevent 
healthcare-associated infections. 

Hand 
decontamination 

What is the clinical and cost effectiveness of when 
to decontaminate hands, including after the 
removal of gloves, on hand decontamination 
compliance, MRSA and C. diff reduction or cross 
infection, colony forming units and removal of 
physical contamination? 

Colony forming units, hand 
decontamination compliance, 
MRSA and C. diff reduction and 
cross infection and removal of 
physical contamination. 

Hand 
decontamination 

What is the clinical and cost effectiveness of 
cleaning preparations (soap and water, alcohol 
based rubs, non-alcohol products and wipes) for 
healthcare worker hand decontamination, on hand 
decontamination compliance, MRSA and C. diff 
reduction or cross infection, colony forming units 
and removal of physical contamination? 

Colony forming units, hand 
decontamination compliance, 
MRSA and C. diff reduction and 
cross infection and removal of 
physical contamination. 

Hand 
decontamination 

What is the clinical and cost effectiveness of 
healthcare workers decontaminating wrists vs. not 
decontaminating wrists or usual practice on MRSA 
and C. diff reduction or cross infection, colony 
forming units and removal of physical 
contamination and transient organisms? 

Colony forming units, hand 
decontamination compliance, 
MRSA and C. diff reduction and 
cross infection and removal of 
physical contamination and 
transient organisms. 

Hand 
decontamination 

What is the clinical and cost effectiveness of 
healthcare workers following bare below the 
elbow policies (short sleeves or rolled up sleeves) 
vs. no bare below the elbow policy (long sleeves, 
not rolled up or no specific restrictions) on MRSA 
and C. diff reduction or cross infection, colony 
forming units and removal of physical 
contamination and transient organisms? 

Colony forming units, hand 
decontamination compliance, 
MRSA and C. diff reduction and 
cross infection and removal of 
physical contamination and 
transient organisms. 

Personal 
protective 
equipment 

What is the clinical and cost effectiveness of 
healthcare workers wearing vinyl, latex or nitrile 
gloves on user preference and reduction of 
hypersensitivity, blood borne infections, glove 
porosity and tears? 

Ability to perform task, blood 
borne infections, bodily fluid 
contamination, glove porosity, 
holes or tears, hypersensitivity 
and user preference. 

Personal 
protective 
equipment 

What is the clinical and cost effectiveness of 
healthcare workers wearing plastic aprons or fluid 
repellent gowns vs. no aprons or gowns, gloves 
only or standard uniform on the reduction of blood 
and bodily fluid and pathogenic microorganism 
contamination? 

Blood borne viruses and bodily 
fluid contamination. 

Sharps What is the clinical and cost effectiveness of 
healthcare workers using safety needle cannulae 
vs. standard cannulae on compliance and user 
preference, infection related mortality and 
morbidity and sharps injuries? 

Blood borne infection, 
compliance, infection related 
mortality and morbidity, sharps 
injuries and user preference. 

Sharps What is the clinical and cost effectiveness of 
healthcare workers using safety needle devices 
(needle free, retractable needles, safety 

Blood borne infection, 
compliance, infection related 
mortality and morbidity, sharps 
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Chapter Review questions Outcomes 

resheathing devices) vs. standard needles on 
compliance and user preference, infection related 
mortality and morbidity and sharps injuries? 

injuries and user preference. 

Waste Disposal Are there any changes in the legislations which 
affect the disposal of personal protective 
equipments in relation to patient care in the 
primary and community care settings? 

Updated based on legislation. 

Waste Disposal Are there any changes in the legislations which 
affect the disposal of sharp instruments and 
needles in relation to patient care in the primary 
and community care settings? 

Updated based on legislation. 

Long-term urinary 
catheters 

What is the clinical and cost effectiveness of 
different types of long-term indwelling urinary 
catheters (non-coated silicone, hydrophilic coated, 
or silver or antimicrobial coated/impregnated) on 
urinary tract infections, bacteraemia, frequency of 
catheter change, encrustations and blockages, 
mortality, and patient preference? 

Symptomatic UTIs, bacteraemia, 
frequency of catheter change, 
encrustations and blockages, 
mortality, patient preference and 
comfort. 

Long-term urinary 
catheters 

What is the clinical and cost effectiveness of 
different types of long-term intermittent urinary 
catheters (non-coated, hydrophilic or gel reservoir) 
on symptomatic urinary tract infections, 
bacteraemia, mortality, and patient preference? 

Symptomatic UTIs, bacteraemia, 
mortality, patient preference and 
comfort. 

Long-term urinary 
catheters 

In patients performing intermittent 
catheterisation, what is the clinical and cost 
effectiveness of non-coated catheters reused 
multiple times compared to single-use on urinary 
tract infections, bacteraemia, mortality, and 
patient preference? 

Symptomatic UTIs, bacteraemia, 
mortality, patient preference and 
comfort. 

Long-term urinary 
catheters 

What is the clinical and cost effectiveness of 
bladder instillations or washouts on reduction of 
catheter associated symptomatic urinary tract 
infections and encrustations and blockages?  

 

Symptomatic UTIs, bacteraemia, 
frequency of catheter change, 
encrustations and blockages, 
mortality, patient preference and 
comfort. 

Long-term urinary 
catheters 

In patients with long-term urinary catheters (more 
than 28 days), what is the clinical and cost 
effectiveness of prophylactic antibiotics (single 
dose or short course) use during catheter change 
on reduction of urinary tract infections? 

Antibiotic resistance, 
bacteraemia, mortality, patient 
preference, symptomatic UTIs, 
upper UTIs. 

Enteral feeding  What is the clinical and cost effectiveness of single 
vs. reusable syringes used to flush percutaneous 
endoscopic gastrostomy (PEG) tubes on reduction 
of tube blockages, diarrhoea, fungal colonisation, 
gastrostomy site infection, peritonitis and 
vomiting? 

Blockages or tube occlusion, 
diarrhoea, vomiting, fungal 
colonisation, gastrostomy site 
infection and peritonitis. 

Vascular access 
devices 

What is the most clinical and cost effective product 
or solution for decontamination of the skin prior to 
insertion of peripherally inserted VAD on catheter 
tip colonisation, infection related mortality, 
frequency of line removal, septicaemia, 
bacteraemia and phlebitis? 

Catheter tip colonisation, 
infection related mortality, 
septicaemia, VAD line removal, 
VAD related bacteraemia, VAD 
related phlebitis and VAD related 
soft tissue infection. 

Vascular access 
devices 

What is the clinical and cost effectiveness of 
dressings (transparent semipermeable, 

Catheter tip colonisation, 
frequency of dressing change, 
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Chapter Review questions Outcomes 

impregnated or gauze and tape) covering 
peripherally or centrally inserted vascular access 
device insertion sites, including those that are 
bleeding or oozing, on catheter tip colonisation, 
frequency of dressing change, infection related 
mortality, septicaemia, bacteraemia and phlebitis? 

infection related mortality, 
septicaemia, VAD related 
bacteraemia and VAD related 
phlebitis. 

Vascular access 
devices 

What is the clinical and cost effectiveness of 
frequency of dressing change (from daily up to 7 
days) on catheter tip colonisation, frequency of 
dressing change, infection related mortality, 
septicaemia, bacteraemia and phlebitis? 

Catheter tip colonisation, 
frequency of dressing change, 
infection related mortality, 
septicaemia, VAD related 
bacteraemia, VAD related 
phlebitis. 

Vascular access 
devices 

What is the most clinical and cost effective product 
or solution for skin decontamination when 
changing VAD dressings on catheter tip 
colonisation, infection related mortality, frequency 
of line removal, septicaemia, bacteraemia and 
phlebitis? 

Catheter tip colonisation, 
infection related mortality, 
septicaemia, VAD line removal, 
VAD related bacteraemia, VAD 
related phlebitis and VAD related 
soft tissue infection. 

Vascular access 
devices 

What is the most clinical and cost effective 
duration of application of decontamination 
product/solution to the skin prior to insertion of 
peripherally inserted VAD on catheter tip 
colonisation, infection related mortality, frequency 
of line removal, septicaemia, bacteraemia and 
phlebitis? 

Catheter tip colonisation, 
infection related mortality, 
septicaemia, VAD line removal, 
VAD related bacteraemia, VAD 
related phlebitis and VAD related 
soft tissue infection. 

Vascular access 
devices 

What is the most clinical and cost effective product 
or solution for decontaminating VAD ports and 
hubs prior to access on catheter tip colonisation, 
infection related mortality, septicaemia, 
bacteraemia and frequency of line removal? 

 

Catheter tip colonisation, 
infection related mortality, 
septicaemia, VAD line removal, 
VAD related bacteraemia, VAD 
related phlebitis and VAD related 
soft tissue infection. 

Vascular access 
devices 

What is the clinical and cost effectiveness of multi 
dose vials vs. single-use vials for administrating 
infusions or drugs on preventing contamination of 
the infusate and healthcare-associated infection? 

Catheter tip colonisation, 
infection related mortality, 
septicaemia, VAD line removal, 
VAD related bacteraemia, VAD 
related phlebitis and VAD related 
soft tissue infection. 

Asepsis (Long-
term urinary 
catheters) 

What is the most clinically and cost effective 
technique (such as aseptic technique, non-touch 
technique, aseptic non-touch technique or a clean 
technique) when handling long-term urinary 
catheters to reduce colony forming units, urinary 
tract infections, compliance, MRSA or C. diff 
reduction and mortality? 

UTIs, infection related mortality, 
septicaemia, bacteraemia, 
phlebitis, compliance and MRSA 
or C. diff reduction. 

Asepsis (Enteral 
feeding) 

What is the most clinically and cost effective 
technique (such as aseptic technique, non-touch 
technique, aseptic non-touch technique or a clean 
technique) when handling PEGs to reduce 
healthcare-associated infections? 

Infection related bacteraemia, 
infection related mortality, 
compliance and MRSA or C. diff 
reduction. 

Asepsis (Vascular 
access devices) 

What is the most clinically and cost effective 
technique (such as aseptic technique, non-touch 
technique, aseptic non-touch technique or a clean 
technique) when handling vascular access devices 
to reduce infection related bacteraemia, phlebitis, 

Catheter tip colonisation,  

Infection related mortality, 
septicaemia, VAD related 
bacteraemia, VAD related 
phlebitis, compliance and MRSA 
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Chapter Review questions Outcomes 

compliance, MRSA or C. diff reduction and 
mortality? 

or C. diff reduction. 

3.1.3 Searching for evidence 

3.1.3.1 Clinical literature search  

Systematic literature searches were undertaken to identify evidence within published literature in 
order to answer the review questions as per The Guidelines Manual [2009]182. Clinical databases 
were searched using relevant medical subject headings, free-text terms and study type filters where 
appropriate. Studies published in languages other than English were not reviewed. Where possible, 
searches were restricted to articles published in English language. All searches were conducted on 
core databases, MEDLINE, Embase, CINAHL and The Cochrane Library. The additional subject specific 
database PsychInfo was used for the patient information questions. All searches were updated on 
18th April 2011. No papers after this date were considered.  

Search strategies were checked by looking at reference lists of relevant key papers, checking search 
strategies in other systematic reviews and asking the GDG for known studies. The questions, the 
study types applied, the databases searched and the years covered can be found in Appendix F.  

During the scoping stage, a search was conducted for guidelines and reports on the websites listed 
below and on organisations relevant to the topic. Searching for grey literature or unpublished 
literature was not undertaken. All references sent by stakeholders were considered. 

¶ Guidelines International Network database (www.g-i-n.net) 

¶ National Guideline Clearing House (www.guideline.gov) 

¶ National Institute for Health and Clinical Excellence (NICE) (www.nice.org.uk) 

¶ National Institutes of Health Consensus Development Program (consensus.nih.gov) 

¶ National Library for Health (www.library.nhs.uk) 

3.1.3.2 Health economic literature search  

Systematic literature searches were also undertaken to identify health economic evidence within 
published literature relevant to the review questions. The evidence was identified by conducting a 
broad search relating to the five key areas in the guideline: long-term urinary catheters, vascular 
access devices, hand decontamination, sharps and personal protective equipment, in the NHS 
economic evaluation database (NHS EED), the Health Economic Evaluations Database (HEED) and 
health technology assessment (HTA) databases with no date restrictions. Additionally, the search was 
run on MEDLINE and Embase, with a specific economic filter, to ensure publications that had not yet 
been indexed by these databases were identified. This was supplemented by additional searches that 
looked for economic and quality of life papers specifically relating to asepsis, urinary tract infections 
and catheter-related bloodstream infections the same databases as it became apparent that some 
papers in this area were not being identified through the first search. Studies published in languages 
other than English were not reviewed. Where possible, searches were restricted to articles published 
in English language. 

The search strategies for health economics are included in Appendix F. All searches were updated on 
18th April 2011. No papers published after this date were considered. 

3.1.3.3 Evidence synthesis 

The Research Fellow: 
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¶ Identified potentially relevant studies for each review question from the relevant search results 
by reviewing titles and abstracts ς full papers were then obtained. 

¶ Reviewed full papers against pre-specified inclusion / exclusion criteria to identify studies that 
addressed the review question in the appropriate population and reported on outcomes of 
interest (review protocols are included in Appendix E). 

¶ Critically appraised relevant studies using the appropriate checklist as specified in The Guidelines 
Manual.182  

¶ 9ȄǘǊŀŎǘŜŘ ƪŜȅ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ ǎǘǳŘȅΩǎ ƳŜǘƘƻŘǎ ŀƴŘ ǊŜǎǳƭǘǎ into evidence tables (evidence 
tables are included in Appendix G). 

¶ Generated summaries of the evidence by outcome (included in the relevant chapter write-ups): 

o Randomised studies: meta-analysed, where appropriate and reported in GRADE (Grading of 
Recommendations Assessment, Development and Evaluation) profiles for clinical studies ς see 
section 3.1.3.6 for details. 

o Observational studies: data presented as a range of values in GRADE profiles. 

o Qualitative studies: each study summarised in a table (available in Appendix G) where possible, 
and the quality of included studies assessed against the NICE quality checklists for qualitative 
studies 182. Key common themes between studies which were relevant to the review question 
were summarised and presented with a comment of the quality of studies contributing to the 
themes in the main guideline document. GRADE does not have a system for rating the quality 
of evidence for qualitative studies or surveys, and therefore there are no GRADE quality ratings 
for the themes identified. 

3.1.3.4 Inclusion/exclusion 

The inclusion and exclusion criteria were considered according to the PICO used in the protocols, see 
Appendix F for full details.  

A major consideration in determining the inclusion and exclusion criteria in the protocol was the 
applicability of the evidence to the guideline population. The GDG decided to exclude certain settings 
and populations that could not be extrapolated to community settings, these are detailed per review 
ǉǳŜǎǘƛƻƴ ƛƴ ǘƘŜ ǇǊƻǘƻŎƻƭǎΦ {ŜŜ άLƴŘƛǊŜŎǘƴŜǎǎέΣ section 3.1.3.10. 

Laboratory studies were excluded because the populations used (healthy volunteers, animals or in 
vitro) and settings are artificial and not comparable to the population we are making 
recommendations for. These studies would undoubtedly be of very low quality as assessed by GRADE 
and therefore RCTs, cohort studies or GDG consensus opinion was considered preferable.  

Abstracts, posters, reviews, letters/editorials, foreign language publications and unpublished studies 
were excluded. 

3.1.3.5 Methods of combining clinical studies 

Data synthesis for intervention reviews 

Where possible, meta-analyses were conducted to combine the results of studies for each review 
question using Cochrane Review Manager (RevMan5) software. Fixed-effects (Mantel-Haenszel) 
techniques were used to calculate risk ratios (relative risk) for the binary outcomes. The continuous 
outcomes were analysed using an inverse variance method for pooling weighted mean differences 
and where the studies had different scales, standardised mean differences were used. Statistical 
heterogeneity was assessed by considering the chi-squared test for significance at p <0.1 or an I-
squared inconsistency statistic of >50% to indicate significant heterogeneity. Where there was 
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heterogeneity and a sufficient number of studies, sensitivity analyses were conducted based on risk 
of bias and pre-specified subgroup analyses were carried out as defined in the protocol.  

Assessments of potential differences in effect between subgroups were based on the chi-squared 
tests for heterogeneity statistics between subgroups. If no sensitivity analysis was found to 
completely resolve statistical heterogeneity then a random effects (DerSimonian and Laird) model 
was employed to provide a more conservative estimate of the effect.  

The means and standard deviations of continuous outcomes were required for meta-analysis. 
However, in cases where standard deviations were not reported, the standard error was calculated if 
the p-values or 95% confidence intervals were reported and meta-analysis was undertaken with the 
mean difference and standard error using the generic inverse variance method in Cochrane Review 
Manager (RevMan5) softwareΦ ²ƘŜǊŜ Ǉ ǾŀƭǳŜǎ ǿŜǊŜ ǊŜǇƻǊǘŜŘ ŀǎ άƭŜǎǎ ǘƘŀƴέΣ ŀ ŎƻƴǎŜǊǾŀǘƛǾŜ 
ŀǇǇǊƻŀŎƘ ǿŀǎ ǳƴŘŜǊǘŀƪŜƴΦ CƻǊ ŜȄŀƳǇƭŜΣ ƛŦ Ǉ ǾŀƭǳŜ ǿŀǎ ǊŜǇƻǊǘŜŘ ŀǎ άǇ ғлΦллмέΣ ǘƘŜ ŎŀƭŎǳƭŀǘƛƻƴǎ ŦƻǊ 
standard deviations were based on a p value of 0.001. If these statistical measures were not available 
then the methods described in section 16.1.3 of the Cochrane Handbook 121 ΨMissing standard 
ŘŜǾƛŀǘƛƻƴǎΩ ǿŜǊŜ ŀǇǇƭƛŜŘ ŀǎ ǘƘŜ ƭŀǎǘ ǊŜǎƻǊǘΦ  

For binary outcomes, absolute differences in event rates were also calculated using the GRADEpro 
software using total event rate in the control arm of the pooled results. 

3.1.3.6 Appraising the quality of evidence by outcomes 

After appropriate pooling of the results for each outcome across all studies, the quality of the 
evidence for each outcome was evaluated and presented using the GRADE toolbox107. The software 
(GRADEpro) developed by the international GRADE working group was used to record the 
assessment of the evidence quality for each outcome.  

Lƴ ǘƘƛǎ ƎǳƛŘŜƭƛƴŜΣ ŦƛƴŘƛƴƎǎ ǿŜǊŜ ǎǳƳƳŀǊƛǎŜŘ ǳǎƛƴƎ ǘǿƻ ǎŜǇŀǊŀǘŜ ǘŀōƭŜǎΦ ¢ƘŜ ά/ƭƛƴƛŎŀƭ {ǘǳŘȅ 
/ƘŀǊŀŎǘŜǊƛǎǘƛŎǎέ ǘŀōƭŜ ƛƴŎƭǳŘŜǎ ŘŜǘŀƛƭǎ ƻŦ ǘƘŜ ǉǳŀƭƛǘȅ ŀǎǎŜǎǎƳŜƴǘΦ wŜǇƻǊǘing or publication bias was 
only taken into consideration in the quality assessment and included in the Clinical Study 
Characteristics table if it is clear there was a risk of bias. Each outcome was examined separately for 
the quality elements listed and defined in Table 1 and each graded using the quality levels listed in 
Table 2. The main criteria considered in the rating of these elements are discussed below (see section 
3.1.3.7 Grading of Evidence). Footnotes were used to describe reasons for grading a quality element 
as having serious or very serious problems. The ratings for each component were summed to obtain 
an overall quality assessment for each outcome listed in Table 3. 

¢ƘŜ ά/ƭƛƴƛŎŀƭ {ǳƳƳŀǊȅ ƻŦ CƛƴŘƛƴƎǎέ ǘŀōƭŜ ƛƴŎƭǳŘŜǎ meta-analysed outcome data (where appropriate), 
an absolute measure of intervention effect (calculated from the summary statistics for the meta-
analysed relative measure and the mean control event rate) and the summary of quality of evidence 
for that outcome. In the Clinical Summary of Findings table, the columns for intervention and control 
indicate the total of the sample size for continuous outcomes. For binary outcomes such as number 
of patients with an adverse event, the event rates (n/N: total number of patients with events divided 
by total number of patients across studies) are shown with percentages (note: this percentage is an 
output of GRADEpro software. It is not the results of the meta-analysis and is not used in decision 
making).  
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Table 1: Description of quality elements in GRADE for intervention studies  

Quality element Description 

Limitations Limitations in the study design and implementation may bias the estimates of the 
treatment effect. Major limitations in studies decrease the confidence in the estimate 
of the effect. 

Inconsistency Inconsistency refers to an unexplained heterogeneity of results. 

Indirectness Indirectness refers to differences in study population, intervention, comparator and 
outcomes between the available evidence and the review question, or 
recommendation made. 

Imprecision Results are imprecise when studies include relatively few patients and few events and 
thus have wide confidence intervals around the estimate of the effect relative to the 
clinically important threshold. 

Publication bias Publication bias is a systematic underestimate or an overestimate of the underlying 
beneficial or harmful effect due to the selective publication of studies. 

Table 2: Levels of quality elements in GRADE 

Level  Description 

None There are no serious issues with the evidence. 

Serious The issues are serious enough to downgrade the outcome evidence by one level. 

Very serious The issues are serious enough to downgrade the outcome evidence by two levels. 

Table 3: Overall quality of outcome evidence in GRADE 

Level  Description 

High We are very confident that the true effect lies close to that of the estimate of the 
effect. 

Moderate We are moderately confident in the effect estimate: the true effect is likely to be close 
to the estimate of the effect, but there is a possibility that it is substantially different. 

Low Our confidence in the effect estimate is limited: the true effect may be substantially 
different from the estimate of the effect. 

Very low We have very little confidence in the effect estimate. The true effect is likely to be 
substantially different from the estimate of effect. 

3.1.3.7 Grading the quality of clinical evidence  

After results were pooled, the overall quality of evidence for each outcome was considered. The 
following procedure was adopted when using GRADE: 

1. A quality rating was assigned, based on the study design. RCTs start HIGH and observational 
studies as LOW, uncontrolled case series as LOW or VERY LOW. 

2. The rating was then downgraded for the specified criteria: Study limitations, inconsistency, 
indirectness, imprecision and publication bias. These criteria are detailed below. Observational 
studies were upgraded if there was a large magnitude of effect, dose-response gradient, and if all 
plausible confounding would reduce a demonstrated effect or suggest a spurious effect when 
results showed no effect. Each quality element considered to hŀǾŜ άǎŜǊƛƻǳǎέ ƻǊ άǾŜǊȅ ǎŜǊƛƻǳǎέ Ǌƛǎƪ 
of bias was rated down -1 or -2 points respectively. 

3. The downgraded/upgraded marks were then summed and the overall quality rating was revised. 
For example, all RCTs started as HIGH and the overall quality became MODERATE, LOW or VERY 
LOW if 1, 2 or 3 points were deducted respectively.  

4. The reasons or criteria used for downgrading were specified in the footnotes. 



 

 

Infection Prevention and Control 
Methods 

Partial Update of NICE Clinical Guideline 2 
29 

U
p

d
a
te

 2
0

12 

The details of criteria used for each of the main quality element are discussed further in the following 
sections 3.1.3.8 to 3.1.3.11.  

3.1.3.8 Study limitations 

The main limitations for randomised controlled trials are listed in Table 4. 

Table 4: Study limitations of randomised controlled trials 

Limitation Explanation 

Allocation 
concealment 

Those enrolling patients are aware of the group to which the next enrolled patient 
ǿƛƭƭ ōŜ ŀƭƭƻŎŀǘŜŘ όƳŀƧƻǊ ǇǊƻōƭŜƳ ƛƴ άǇǎŜǳŘƻέ ƻǊ άǉǳŀǎƛέ ǊŀƴŘƻƳƛǎŜŘ ǘǊƛŀƭǎ ǿƛǘƘ 
allocation by day of week, birth date, chart number, etc). 

Lack of blinding Patient, caregivers, those recording outcomes, those adjudicating outcomes, or data 
analysts are aware of the arm to which patients are allocated. 

Incomplete 
accounting of 
patients and 
outcome events 

Loss to follow-up not accounted and failure to adhere to the intention to treat 
principle when indicated. 

Selective outcome 
reporting 

Reporting of some outcomes and not others on the basis of the results. 

Other limitations For example: 

¶ Stopping early for benefit observed in randomised trials, in particular in the absence 
of adequate stopping rules 

¶ Use of unvalidated patient-reported outcomes 

¶ Carry-over effects in cross-over trials 

¶ Recruitment bias in cluster randomised trials. 

3.1.3.9 Inconsistency 

Inconsistency refers to an unexplained heterogeneity of results. When estimates of the treatment 
effect across studies differ widely (i.e. heterogeneity or variability in results), this suggests true 
differences in underlying treatment effect. When heterogeneity exists (Chi - square p<0.1 or I - 
square inconsistency statistic of >50%), but no plausible explanation can be found, the quality of 
evidence was downgraded by one or two levels, depending on the extent of uncertainty to the 
results contributed by the inconsistency in the results. In addition to the I - square and Chi - square 
values, the decision for downgrading was also dependent on factors such as whether the 
intervention is associated with benefit in all other outcomes or whether the uncertainty about the 
magnitude of benefit (or harm) of the outcome showing heterogeneity would influence the overall 
judgment about net benefit or harm (across all outcomes).  

If inconsistency could be explained based on pre-specified subgroup analysis, the GDG took this into 
account and considered whether to make separate recommendations based on the identified 
explanatory factors, i.e. population and intervention. Where subgroup analysis gives a plausible 
explanation of heterogeneity, the quality of evidence was not downgraded.  

3.1.3.10 Indirectness 

Directness refers to the extent to which the populations, intervention, comparisons and outcome 
measures are similar to those defined in the inclusion criteria for the reviews. Indirectness is 
important when these differences are expected to contribute to a difference in effect size, or may 
affect the balance of harms and benefits considered for an intervention.  
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Studies that were in settings other than primary care and community settings were downgraded 
using GRADE if the GDG considered that the study was indirect. For further details and any 
exceptions are detailed in the review protocols, see Appendix E. 

3.1.3.11 Imprecision 

Results are often imprecise when studies include relatively few patients and few events and thus 
have wide confidence intervals around the estimate of effect. This, in turn, may mean that we are 
uncertain if there is an important difference between interventions or not. If this is the case, the 
evidence may be considered to be of lower quality than it otherwise would be because of resulting 
uncertainty in the results.  

The thresholds of important benefits or harms, or the MID (minimal important difference) for an 
outcome are important ŎƻƴǎƛŘŜǊŀǘƛƻƴǎ ŦƻǊ ŘŜǘŜǊƳƛƴƛƴƎ ǿƘŜǘƘŜǊ ǘƘŜǊŜ ƛǎ ŀ άŎƭƛƴƛŎŀƭƭȅ ƛƳǇƻǊǘŀƴǘέ 
difference between interventions, and in assessing imprecision. For continuous outcomes, the MID is 
defined as άthe smallest difference in score in the outcome of interest that informed patients or 
informed proxies perceive as important, either beneficial or harmful, and that would lead the patient 
or clinician to consiŘŜǊ ŀ ŎƘŀƴƎŜ ƛƴ ǘƘŜ ƳŀƴŀƎŜƳŜƴǘέ.107,129,233,234 An effect estimate larger than the 
aL5 ƛǎ ŎƻƴǎƛŘŜǊŜŘ ǘƻ ōŜ άŎƭƛƴƛŎŀƭƭȅ ƛƳǇƻǊǘŀƴǘέΦ CƻǊ ŘƛŎƘƻǘƻƳƻǳǎ ƻǳǘŎƻƳŜǎΣ ǘƘŜ MID is considered in 
terms of changes in absolute risk.  

The difference between two interventions, as observed in the studies, was compared against the 
MID when considering whether the findings were ƻŦ άŎƭƛƴƛŎŀƭ ƛƳǇƻǊǘŀƴŎŜέΤ ǘƘƛǎ ƛǎ ǳǎŜŦǳƭ ǘƻ ƎǳƛŘŜ 
decisions. For example, if the effect size was small (less than the MID), this finding suggests that 
there may not be enough difference to strongly recommend one intervention over the other based 
on that outcome. 

The confidence interval for the pooled or best estimate of effect was considered in relation to the 
MID, as illustrated in Figure 1. Essentially, if the confidence interval crossed the MID threshold, there 
was uncertainty in the effect estimate in supporting our recommendations (because the CI was 
consistent with two decisions) and the effect estimate was rated as imprecise.  

For the purposes of this guideline, an intervention is considered to have a clinically important effect 
with certainty if the whole of the 95% confidence interval describes an effect of greater magnitude 
than the MID. Figure 1 illustrates how the clinical importance of effect estimates were considered 
along with imprecision, and the usual way of documenting this is in the evidence statements 
throughout this guideline. Results are imprecise when studies include relatively few patients and few 
events and thus have wide confidence intervals around the estimate of the effect relative to the 
clinically important threshold.  
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Figure 1: Imprecision and evidence statements 

Position of 
confidence 
interval

Evidencestatement

A Statistically significant but not clinically important

B It is unlikely that there is any difference

C Statistically significant and clinically important

D Uncertain whetherthere is any difference

E Statistically significant difference of uncertain clinical
importance

C

A

B

D

E

E

 
Source: Figure adapted from GRADEPro software and modified to reflect the application of imprecision rating in the 

guideline process. The effect estimates of the top three examples (A-C) were considered precise because neither 
the upper or lower confidence limits crossed the MID. Conversely, the bottom three examples (D and E) were 
considered imprecise because the CI crossed the MID in each case, and this reduced our certainty of the results. 

For this guideline, there was no information in the literature on what was the most appropriate MID, 
and the GDG adopted the default threshold suggested by GRADE. This was a relative risk reduction of 
25% (relative risk of 0.75 for negative outcomes) or a relative risk increase of 25% (risk ratio 1.25 for 
positive outcomes) for binary outcomes. The GDG interpreted the risk ratio and 95% confidence 
interval relative to the threshold, also taking into account the 95% confidence intervals of the 
absolute effect estimates. For continuous outcomes, a standardised mean difference (SMD) of 0.5 
was considered the minimal important difference for most outcomes. 

3.1.4 Evidence of cost-effectiveness 

Evidence on cost-effectiveness related to the key clinical issues being addressed in the guideline was 
sought. The health economist: 

¶ Undertook a systematic review of the economic literature. 

¶ Undertook new cost-effectiveness analysis in priority areas. 

3.1.4.1 Literature review 

The Health Economist: 

¶ Identified potentially relevant studies for each review question from the economic search results 
by reviewing titles and abstracts ς full papers were then obtained. 

¶ Reviewed full papers against pre-specified inclusion / exclusion criteria to identify relevant studies 
(see below for details).  

¶ Critically appraised relevant studies using the economic evaluations checklist as specified in The 
Guidelines Manual182.  

¶ Extracted key information aboǳǘ ǘƘŜ ǎǘǳŘȅΩǎ ƳŜǘƘƻŘǎ ŀƴŘ ǊŜǎǳƭǘǎ ƛƴǘƻ ŜǾƛŘŜƴŎŜ ǘŀōƭŜǎ όŜǾƛŘŜƴŎŜ 
tables are included in Appendix H). 

¶ Generated summaries of the evidence in NICE economic evidence profiles (included in the 
relevant chapter write-ups) ς see below for details. 
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Inclusion/exclusion  

Full economic evaluations (studies comparing costs and health consequences of alternative courses 
of action: costςutility, cost-effectiveness, cost-benefit and cost-consequence analyses) and 
comparative costing studies that addressed the review question in the relevant population were 
considered as potentially applicable economic evidence.  

In the absence of any full economic evaluations, studies that reported cost per hospital, or reported 
average cost-effectiveness without disaggregated costs and effects, were considered for inclusion on 
a case by case basis.  

Abstracts, posters, reviews, letters/editorials, foreign language publications and unpublished studies 
ǿŜǊŜ ŜȄŎƭǳŘŜŘΦ {ǘǳŘƛŜǎ ƧǳŘƎŜŘ ǘƻ ōŜ Ψƴƻǘ ŀǇǇƭƛŎŀōƭŜΩ ǿŜǊŜ ŜȄŎƭǳŘŜŘ όǘƘƛǎ ƛƴŎƭǳŘŜŘ ǎǘǳŘƛes that took 
the perspective of a non-OECD country).  

Remaining studies were prioritised for inclusion based on their relative applicability to the 
development of this guideline and the study limitations. For example, if a high quality, directly 
applicable UK analysis was available then other less relevant studies may not have been included. 
Where exclusions occurred on this basis, this was noted in the relevant section. 

For more details about the assessment of applicability and methodological quality see the economic 
evaluation checklist (The Guidelines Manual).182  

When no relevant economic analysis was identified in the economic literature review, relevant UK 
NHS unit costs were presented to the GDG to inform discussion of economic considerations.  

NICE economic evidence profiles 

The NICE economic evidence profile has been used to summarise cost and cost-effectiveness 
estimates. The economic evidence profile shows, for each economic study, an assessment of 
applicability and methodological quality, with footnotes indicating the reasons for the assessment. 
These assessments were made by the health economist using the economic evaluation checklist from 
The Guidelines Manual182. It also shows incremental costs, incremental outcomes (for example, 
QALYs) and the incremental cost-effectiveness ratio from the primary analysis, as well as information 
about the assessment of uncertainty in the analysis. See Table 5 for more details. 

If a non-UK study was included in the profile, the results were converted into pounds sterling using 
the appropriate purchasing power parity192 and Hospital and Community Health Services Pay and 
Prices Inflation Index.53 

Table 5: Content of NICE economic profile 

Item Description 

Study First author name, reference, date of study publication and country perspective. 

Limitations An assessment of methodological quality of the study(a): 

¶ Minor limitations ς the study meets all quality criteria, or the study fails to meet 
one or more quality criteria, but this is unlikely to change the conclusions about 
cost effectiveness. 

¶ Potentially serious limitations ς the study fails to meet one or more quality 
criteria, and this could change the conclusion about cost effectiveness 

¶ Very serious limitations ς the study fails to meet one or more quality criteria and 
this is very likely to change the conclusions about cost-effectiveness. Studies with 
very serious limitations would usually be excluded from the economic profile 
table. 

Applicability An assessment of applicability of the study to the clinical guideline, the current NHS 
situation and NICE decision-making(a): 
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Item Description 

¶ Directly applicable ς the applicability criteria are met, or one or more criteria are 
not met but this is not likely to change the conclusions about cost effectiveness. 

¶ Partially applicable ς one or more of the applicability criteria are not met, and this 
might possibly change the conclusions about cost effectiveness. 

¶ Not applicable ς one or more of the applicability criteria are not met, and this is 
likely to change the conclusions about cost effectiveness. 

Other comments Particular issues that should be considered when interpreting the study. 

Incremental cost The mean cost associated with one strategy minus the mean cost of a comparator 
strategy. 

Incremental effects The mean QALYs (or other selected measure of health outcome) associated with 
one strategy minus the mean QALYs of a comparator strategy. 

ICER Incremental cost-effectiveness ratio: the incremental cost divided by the respective 
QALYs gained. 

Uncertainty A summary of the extent of uncertainty about the ICER reflecting the results of 
deterministic or probabilistic sensitivity analyses, or stochastic analyses of trial data, 
as appropriate. 

(a) Limitations and applicability were assessed using the economic evaluation checklist from The Guidelines Manual.182 

3.1.4.2 Undertaking new health economic analysis 

As well as reviewing the published economic literature for each review question as described above, 
original economic analysis was undertaken by the Health Economist in priority areas. Priority areas 
for new health economic analysis were agreed by the GDG after formation of the review questions 
and consideration of the available health economic evidence.  

Additional data for the analysis was identified as required through additional literature searches 
undertaken by the Health Economist, and discussion with the GDG. Model structure, inputs and 
assumptions were explained to and agreed by the GDG members during meetings, and they 
commented on subsequent revisions.  

See Appendix J for details of the health economic analysis/analyses undertaken for the guideline.  

3.1.4.3 Cost-effectiveness criteria 

bL/9Ωǎ ǊŜǇƻǊǘ Ψ{ƻŎƛŀƭ ǾŀƭǳŜ ƧǳŘƎŜƳŜƴǘǎΥ ǇǊƛƴŎƛǇƭŜǎ ŦƻǊ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ bL/9 ƎǳƛŘŀƴŎŜΩ ǎŜǘǎ ƻǳǘ ǘƘŜ 
principles that GDGs should consider when judging whether an intervention offers good value for 
money.182,183 

In general, an intervention was considered to be cost-effective if either of the following criteria 
applied (given that the estimate was considered plausible): 

¶ The intervention dominated other relevant strategies (that is, it was both less costly in terms of 
resource use and more clinically effective compared with all the other relevant alternative 
strategies), or 

¶ The intervention cost less than £20,000 per quality-adjusted life-year (QALY) gained compared 
with the next best strategy.  

3.1.5 Developing recommendations 

Over the course of the guideline development process, the GDG was presented with: 

¶ Evidence tables of the clinical and economic evidence reviewed from the literature. All evidence 
tables are in Appendix G and H. 

¶ Summary of clinical and economic evidence and quality (as presented in chapters 5 to 12). 
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¶ Forest plots (Appendix I). 

¶ A description of the methods and results of the cost-effectiveness analysis undertaken for the 
guideline (Appendix J). 

Recommendations were drafted on the basis of the GDG interpretation of the available evidence, 
taking into account the balance of benefits and harms, quality of evidence, and costs. When clinical 
and economic evidence was of poor quality, conflicting or absent, the GDG drafted recommendations 
based on consensus. Expert advisors were invited to provide advice on how to interpret the 
identified evidence. The considerations for making consensus based recommendations include the 
balance between potential harms and benefits, economic or implications compared to the benefits, 
current practices, recommendations made in other relevant guidelines, patient preferences and 
equality issues. The consensus recommendations were made through discussions in the GDG, or 
methods of formal consensus were applied. Formal consensus methods used in this guideline 
included voting at the GDG or anonymous voting via email. The GDG Chair ensured sufficient time for 
responding and encouraged all members to express their views. The GDG also considered whether 
the uncertainty is sufficient to justify delaying making a recommendation to await further research, 
taking into account the potential harm of failing to make a clear recommendation (See 3.1.5.1).  

The main considerations specific to each recommendation are outlined in the Evidence to 
Recommendation Sections preceding the recommendation section in each chapter.  

3.1.5.1 Research recommendations 

When areas were identified for which good evidence was lacking, the guideline development group 
considered making recommendations for future research. Decisions about inclusion were based on 
factors such as:  

¶ the importance to patients or the population  

¶ national priorities  

¶ potential impact on the NHS and future NICE guidance 

¶ ethical and technical feasibility. 

3.1.5.2 Validation process 

The guidance is subject to an eight week public consultation and feedback as part of the quality 
assurance process and peer review of the document. All comments received from registered 
stakeholders are responded to in turn and posted on the NICE website when the pre-publication 
check of the full guideline occurs.  

3.1.5.3 Updating the guideline 

Following publication, and in accordance with the NICE guidelines manual, NICE will ask a National 
/ƻƭƭŀōƻǊŀǘƛƴƎ /ŜƴǘǊŜ ƻǊ ǘƘŜ bŀǘƛƻƴŀƭ /ƭƛƴƛŎŀƭ DǳƛŘŜƭƛƴŜ /ŜƴǘǊŜ ǘƻ ŀŘǾƛǎŜ bL/9Ωǎ DǳƛŘŀƴŎŜ ŜȄŜŎǳǘƛǾŜ 
whether the evidence base has progressed significantly to alter the guideline recommendations and 
warrant an update. 

3.1.5.4 Disclaimer  

Health care providers need to use clinical judgement, knowledge and expertise when deciding 
whether it is appropriate to apply guidelines. The recommendations cited here are a guide and may 
not be appropriate for use in all situations. The decision to adopt any of the recommendations cited 
here must be made by the practitioners in light of individual patient circumstances, the wishes of the 
patient, clinical expertise and resources. 
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The National Clinical Guideline Centre disclaims any responsibility for damages arising out of the use 
or non-use of these guidelines and the literature used in support of these guidelines. 

3.1.5.5 Funding 

The National Clinical Guideline Centre was commissioned by the National Institute for Health and 
Clinical Excellence to undertake the work on this guideline. 

3.2 Methods (2003) 

The guidelines were developed using a systematic review process and associated protocols 
(Appendix D). In each set of guidelines a more detailed description is provided. 

For each set of guidelines, an electronic search was conducted for current national and international 
guidelines. They were retrieved and subjected to critical appraisal using the AGREE Instrument259, 
ǿƘƛŎƘ ǇǊƻǾƛŘŜǎ άŀ ŦǊŀƳŜǿƻǊƪ ŦƻǊ ŀǎǎŜǎǎƛƴƎ ǘƘŜ ǉǳŀƭƛǘȅ ƻŦ ŎƭƛƴƛŎŀƭ ǇǊŀŎǘƛŎŜ ƎǳƛŘŜƭƛƴŜǎΦέ  

Where guidelines met the AGREE criteria they were included as part of the evidence base supporting 
each set of guidelines. They were also used to verify professional consensus. The emphasis given to 
each guideline depended on the rigour of its development and its comprehensiveness in relation to 
the review questions. In some instances they were used as the primary source of evidence.  

Review questions for the systematic reviews of the literature were developed for each set of 
guidelines following advice from key stakeholders and expert advisors.  

Searches were constructed for each set of guidelines using relevant MeSH (medical subject headings) 
and free-text terms. On completion of the main search, an economic filter was applied. The following 
databases were searched: 

¶ Medline 

¶ Cumulated Index of Nursing and Allied Health Literature (CINAHL) 

¶ Embase 

¶ The Cochrane Library: 

¶ The National Electronic Library for Health 

¶ The NHS Centre for Reviews and Dissemination (CRD) 

¶ CRD includes 3 databases: Database of Abstracts of Reviews of Effectiveness (DARE), NHS 
Economic Evaluation Database (NHS EED), Health Technology Assessment (HTA)Database 

¶ Health CD Database 

¶ Health Management Information Consortium Database 

¶ The National Research Register 

¶ The Web of Science 

¶ The Institute of Health Technology 

¶ Health CD Database 

¶ Health Management Information Consortium Database 

¶ HMIC includes 3 databases: The Department of Health Library and Information Service (DHData), 
Health Management Information Service (HELMIS) from the Nuffield Institute and the Kings Fund 
Database. 

The results of each search including abstracts were printed. The first sift of citations involved a 
review of the abstracts. Studies were retrieved if they were: 

¶ relevant to a review question; 
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¶ primary research/systematic review/meta-analysis; 

¶ written in English. 

Where there was no abstract, the full article was retrieved.  

No research designs were specifically excluded but wherever possible, in use rather than in vitro 
studies were retrieved. 

The second sift involved a critical review of the full text, and articles relevant to a review question 
were critically appraised. The SIGN data extraction form237 was used to document the results of 
critical appraisal (Available from the SIGN website http://www.sign.ac.uk). A form for descriptive 
studies was designed by us based on the SIGN methodology. 

The evidence tables and reports were presented to the GDG for discussion. At this stage, expert 
advice derived from seminal works and appraised national and international guidelines were 
considered. Following extensive discussion the guidelines were drafted.  

Although economic opinion was considered for each review question, the economic scope described 
above did not identify any high quality cost-effectiveness evidence, e.g., economic evaluations 
alongside randomised controlled trials. As a result, simple decision analytic modelling was employed 
using estimates from published literature and expert opinion from the GDG. Results were estimated 
iniǘƛŀƭƭȅ ŦƻǊ ŀ άōŀǎŜ ŎŀǎŜΣέ ƛΦŜΦΣ ǘƘŜ Ƴƻǎǘ ƭƛƪŜly scenario. These results were then subjected to 
sensitivity analysis where key parameter values were varied. Areas were targeted where the impact 
on resource use was likely to be substantial. In addition, where there was no evidence of difference 
in clinical outcomes between interventions, simple cost analyses were performed to identify the 
potential resource consequences. 

Factors influencing the guideline recommendations included: 

¶ the nature of the evidence; 

¶ the applicability of the evidence; 

¶ costs and knowledge of healthcare systems. 

Consensus within the GDG was mainly achieved though discussion facilitated by the group chair. 
Where necessary, agreement was arrived at by open voting. 
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4 Guideline summary 

4.1 Key priorities for implementation 

From the full set of recommendations, the GDG selected 10 key priorities for implementation. The 
criteria used for selecting these recommendations are listed in detail in The Guidelines Manual182. 
For each key recommendation listed, the selection criteria and implementation support points are 
indicated by the use of the letters shown in brackets below. 

The GDG selected recommendations that would: 

¶ Have a high impact on outcomes that are important to patients (A) 

¶ Have a high impact on reducing variation in care and outcomes (B) 

¶ Lead to a more efficient use of NHS resources (C) 

¶ Promote patient choice (D) 

¶ Promote equalities (E) 

¶ Mean patients reach critical points in the care pathway more quickly (F). 

In doing this the GDG also considered which recommendations were particularly likely to benefit 
from implementation support. They considered whether a recommendation: 

¶ Requires changes in service delivery (W) 

¶ Requires retraining of professionals or the development of new skills and competencies (X) 

¶ Affects and needs to be implemented across various agencies or settings (complex interactions) 
(Y) 

¶ May be viewed as potentially contentious, or difficult to implement for other reasons (Z) 

4.1.1 Standard principles ς general advice 

1. Everyone involved in providing care should be:  

¶ educated about the standard principles of infection prevention and control and  

¶ trained in hand decontamination, the use of personal protective equipment, and the safe 
use and disposal of sharps. [A,B,C,D,F,X,Y] [2012]  

2. Wherever care is delivered, healthcare workers musta have available appropriate supplies 
of:  

¶ materials for hand decontamination 

¶ sharps containers 

¶ personal protective equipment. [A, B, E, W, Y] [new 2012] 

                                                           
a In accordance with current health and safety legislation (at the time of publication of the guideline [March 2012]): Health 

and Safety at Work Act 1974, Management of Health and Safety at Work Regulations 1999, Health and Safety 
Regulations 2002, Control of Substances Hazardous to Health Regulations 2002, Personal Protective Equipment 
Regulations 2002, and Health and Social Care Act 2008. 
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3. Educate patients and carers about: 

¶ the benefits of effective hand decontamination 

¶ the correct techniques and timing of hand decontamination 

¶ when it is appropriate to use liquid soap and water or handrub 

¶ the availability of hand decontamination facilities 

¶ ǘƘŜƛǊ ǊƻƭŜ ƛƴ ƳŀƛƴǘŀƛƴƛƴƎ ǎǘŀƴŘŀǊŘǎ ƻŦ ƘŜŀƭǘƘŎŀǊŜ ǿƻǊƪŜǊǎΩ ƘŀƴŘ decontamination. [A, B, C, E, 
X, W, Y] [new 2012] 

4.1.2 Standard principles for hand decontamination 

4. Hands must be decontaminated in all of the following circumstances:  

¶ immediately before every episode of direct patient contact or care, including aseptic 
procedures 

¶ immediately after every episode of direct patient contact or care  

¶ immediately after any exposure to body fluids 

¶ ƛƳƳŜŘƛŀǘŜƭȅ ŀŦǘŜǊ ŀƴȅ ƻǘƘŜǊ ŀŎǘƛǾƛǘȅ ƻǊ ŎƻƴǘŀŎǘ ǿƛǘƘ ŀ ǇŀǘƛŜƴǘΩǎ ǎǳǊǊƻǳƴŘƛƴƎǎ ǘƘŀǘ ŎƻǳƭŘ 
potentially result in hands becoming contaminated 

¶ immediately after removal of gloves. [A, W, X] [new 2012] 

4.1.3 Long-term urinary catheters 

5. Select the type and gauge of an indwelling urinary catheter based on an assessment of the 
ǇŀǘƛŜƴǘΩǎ ƛƴŘƛǾƛŘǳŀƭ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΣ ƛƴŎƭǳŘƛƴƎΥ  

¶ age 

¶ any allergy or sensitivity to catheter materials  

¶ gender 

¶ history of symptomatic urinary tract infection 

¶ patient preference and comfort  

¶ previous catheter history  

¶ reason for catheterisation. [A, B, C, D, F, W, Y, Z] [new 2012] 

6. All catheterisations carried out by healthcare workers should be aseptic procedures. After 
training, healthcare workers should be assessed for their competence to carry out these 
types of procedures. [A, B, C, X, Y] [2003] 

7. When changing catheters in patients with a long-term indwelling urinary catheter: 

¶ do not offer antibiotic prophylaxis routinely 

¶ consider antibiotic prophylaxisb for patients who: 

ï have a history of symptomatic urinary tract infection after catheter change or 

ï experience traumac during catheterisation. [A, B, C, W, X, Y, Z] [new 2012] 

                                                           
b At the time of publication of the guideline (March 2012), no antibiotics have a UK marketing authorisation for this 

indication. Informed consent should be obtained and documented 
c The GDG defined trauma as frank haematuria after catheterisation or two or more attempts of catheterisation. 



 

 

Infection Prevention and Control 
Guideline summary 

Partial Update of NICE Clinical Guideline 2 
39 

U
p

d
a
te

 
2

0
1

2 

4.1.4 Vascular access devices 

8. Before discharge from hospital, patients and their carers should be taught any techniques 
they may need to use to prevent infection and safely manage a vascular access deviced. [A, 
F, Y] [2003, amended 2012] 

9. Healthcare workers caring for a patient with a vascular access deviced should be trained, and 
assessed as competent, in using and consistently adhering to the infection prevention 
practices described in this guideline. [A, B, C, F, X, Y, Z] [2003, amended 2012] 

10. Decontaminate the skin at the insertion site with chlorhexidine gluconatee in 70% alcohol 
before inserting a peripheral vascular access device or a peripherally inserted central 
catheter. [A, B, F, W, X] [new 2012] 

                                                           
d The updated recommendation contains 'vascular access device' rather than 'central venous catheter'. This change has 

been made because peripherally inserted catheters were included in the scope of the guideline update. 
e In 2012 a safety alert for chlorhexidine was issued related to the risk of adverse events. 

https://www.gov.uk/drug-safety-update/chlorhexidine-reminder-of-potential-for-hypersensitivity
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4.2 Full list of recommendations 

4.2.1 Standard Principles  

4.2.1.1 General advice 

1. Everyone involved in providing care should be:  

¶ educated about the standard principles of infection prevention and control and 

¶ trained in hand decontamination, the use of personal protective equipment, and the safe 
use and disposal of sharps. [2012] 

2. Wherever care is delivered, healthcare workers mustf have available appropriate supplies 
of:  

¶ materials for hand decontamination 

¶ sharps containers 

¶ personal protective equipment. [new 2012] 

3. Educate patients and carers about: 

¶ the benefits of effective hand decontamination 

¶ the correct techniques and timing of hand decontamination 

¶ when it is appropriate to use liquid soap and water or handrub 

¶ the availability of hand decontamination facilities 

¶ ǘƘŜƛǊ ǊƻƭŜ ƛƴ ƳŀƛƴǘŀƛƴƛƴƎ ǎǘŀƴŘŀǊŘǎ ƻŦ ƘŜŀƭǘƘŎŀǊŜ ǿƻǊƪŜǊǎΩ ƘŀƴŘ decontamination. [new 
2012] 

4.2.1.2 Hand decontamination 

4. Hands must be decontaminated in all of the following circumstances:  

¶ immediately before every episode of direct patient contact or care, including aseptic 
procedures 

¶ immediately after every episode of direct patient contact or care  

¶ immediately after any exposure to body fluids 

¶ immediatelȅ ŀŦǘŜǊ ŀƴȅ ƻǘƘŜǊ ŀŎǘƛǾƛǘȅ ƻǊ ŎƻƴǘŀŎǘ ǿƛǘƘ ŀ ǇŀǘƛŜƴǘΩǎ ǎǳǊǊƻǳƴŘƛƴƎǎ ǘƘŀǘ ŎƻǳƭŘ 
potentially result in hands becoming contaminated 

¶ immediately after removal of gloves. [new 2012] 

                                                           
f In accordance with current health and safety legislation (at the time of publication of the guideline [March 2012]): Health 

and Safety at Work Act 1974, Management of Health and Safety at Work Regulations 1999, Health and Safety 
Regulations 2002, Control of Substances Hazardous to Health Regulations 2002, Personal Protective Equipment 
Regulations 2002, and Health and Social Care Act 2008. 
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5. Decontaminate hands preferably with a handrub (conforming to current British standardsg ), 
except in the following circumstances, when liquid soap and water must be used: 

¶ when hands are visibly soiled or potentially contaminated with body fluids or 

¶ in clinical situations where there is potential for the spread of alcohol-resistant organisms 
(such as Clostridium difficile or other organisms that cause diarrhoeal illness). [new 2012] 

6. Healthcare workers should ensure that their hands can be decontaminated throughout the 
duration of clinical work by: 

¶ being bare below the elbowh when delivering direct patient care 

¶ removing wrist and hand jewellery 

¶ making sure that fingernails are short, clean and free of nail polish 

¶ covering cuts and abrasions with waterproof dressings. [new 2012] 

7. An effective handwashing technique involves three stages: preparation, washing and 
rinsing, and drying. Preparation requires wetting hands under tepid running water before 
applying liquid soap or an antimicrobial preparation. The handwash solution must come into 
contact with all of the surfaces of the hand. The hands must be rubbed together vigorously 
for a minimum of 10ς15 seconds, paying particular attention to the tips of the fingers, the 
thumbs and the areas between the fingers. Hands should be rinsed thoroughly before drying 
with good quality paper towels. [2003] 

8. When decontaminating hands using an alcohol handrub, hands should be free from dirt and 
organic material. The handrub solution must come into contact with all surfaces of the hand. 
The hands must be rubbed together vigorously, paying particular attention to the tips of the 
fingers, the thumbs and the areas between the fingers, until the solution has evaporated 
and the hands are dry. [2003] 

9. An emollient hand cream should be applied regularly to protect skin from the drying effects 
of regular hand decontamination. If a particular soap, antimicrobial hand wash or alcohol 
product causes skin irritation an occupational health team should be consulted. [2003] 

4.2.1.3 Use of personal protective equipment 

10.  Selection of protective equipment musti be based on an assessment of the risk of 
transmission of microorganisms to the patient, and the risk of contamination of the 
ƘŜŀƭǘƘŎŀǊŜ ǿƻǊƪŜǊΩǎ ŎƭƻǘƘƛƴƎ ŀƴŘ ǎƪƛƴ ōȅ ǇŀǘƛŜƴǘǎΩ ōƭƻƻŘΣ ōƻŘȅ ŦƭǳƛŘǎΣ ǎŜŎǊŜǘƛƻƴǎ ƻǊ 
excretions. [2003] 

                                                           
g  BS EN 1500:2013. 
h For the purposes of this guideline, the GDG considered bare below the elbow to mean: not wearing false nails or nail 

polish; not wearing a wrist-watch or stoned rings; wearing short-sleeved garments or being able to roll or push up 
sleeves. 

i In accordance with current health and safety legislation (at the time of publication of the guideline [March 2012]): Health 
and Safety at Work Act 1974, Management of Health and Safety at Work Regulations 1999, Health and Safety 
Regulations 2002, Control of Substances Hazardous to Health Regulations 2002, Personal Protective Equipment 
Regulations 2002, and Health and Social Care Act 2008. 
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11.  Gloves used for direct patient care:  

¶ mustj conform to current EU legislation (CE marked as medical gloves for single-use)k and  

¶ should be appropriate for the task. [new 2012] 

12. Gloves must j be worn for invasive procedures, contact with sterile sites and non-intact skin 
or mucous membranes, and all activities that have been assessed as carrying a risk of 
exposure to blood, body fluids, secretions or excretions, or to sharp or contaminated 
instruments. [2003] 

13. Gloves mustj be worn as single-use items. They must be put on immediately before an 
episode of patient contact or treatment and removed as soon as the activity is completed. 
Gloves must be changed between caring for different patients, and between different care 
or treatment activities for the same patient. [2003] 

14.  Ensure that gloves used for direct patient care that have been exposed to body fluids are 
disposed of correctly, in accordance with current national legislationl or local policies (see 
section 4.2.1.5). [new 2012] 

15.  Alternatives to natural rubber latex gloves mustjError! Bookmark not defined. be available 
for patients, carers and healthcare workers who have a documented sensitivity to natural 
rubber latex. [2012] 

16.  Do not use polythene gloves for clinical interventions. [new 2012] 

17.  When delivering direct patient care: 

¶ wear a disposable plastic apron if there is a risk that clothing may be exposed to blood, body 
fluids, secretions or excretions or  

¶ wear a long-sleeved fluid-repellent gown if there is a risk of extensive splashing of blood, 
body fluids, secretions or excretions onto skin or clothing. [2012] 

18.  When using disposable plastic aprons or gowns: 

¶ use them as single-use items, for one procedure or one episode of direct patient care and  

¶ ensure they are disposed of correctly (see section 4.2.1.5). [2012] 

19.  Face masks and eye protection must j be worn where there is a risk of blood, body fluids, 
secretions or excretions splashing into the face and eyes. [2003] 

20.  Respiratory protective equipment, for example a particulate filter mask, mustjError! Bookmark not 

defined. be used when clinically indicated. [2003] 

4.2.1.4  Safe use and disposal of sharps 

21.  Sharps shouldm not be passed directly from hand to hand, and handling should be kept to a 
minimum [2003, amended 2012] 

                                                           
j In accordance with current health and safety legislation (at the time of publication of the guideline [March 2012]): Health 

and Safety at Work Act 1974, Management of Health and Safety at Work Regulations 1999, Health and Safety 
Regulations 2002, Control of Substances Hazardous to Health Regulations 2002, Personal Protective Equipment 
Regulations 2002, and Health and Social Care Act 2008. 

k At the time of publication of the guideline (March 2012): BS EN 455 Parts 1 - 4 Medical gloves for single-use. 
l For guidance see Management and disposal of healthcare waste (HTM 07-01). 

https://www.gov.uk/government/publications/guidance-on-the-safe-management-of-healthcare-waste
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22. Used standard needles:  

¶ must not be bentn or broken before disposal  

¶ must not be recapped. 

In dentistry, if recapping or disassembly is unavoidable, a risk assessment must be 
undertaken and appropriate safety devices should be usedo. [new 2012] 

23.  Used sharps must be discarded immediately by the person generating the sharps waste into 
a sharps container conforming to current standardsp. [new 2012] 

24.  Sharps containers: 

¶ mustq be located in a safe position that avoids spillage, is at a height that allows the safe 
disposal of sharps, is away from public access areas and is out of the reach of children 

¶ must notq be used for any other purpose than the disposal of sharps 

¶ must notq be filled above the fill line 

¶ mustq be disposed of when the fill line is reached 

¶ should be temporarily closed when not in use  

¶ should be disposed of every 3 months even if not full, by the licensed route in accordance 
with local policy. [new 2012] 

25.  Use sharps safety devices if a risk assessment has indicated that they will provide safer 
systems of working for healthcare workers, carers and patients. [new 2012] 

26.  Train and assess all users in the correct use and disposal of sharps and sharps safety 
devices. [new 2012] 

4.2.1.5 Waste disposal 

27.  Healthcare waste must be segregated immediately by the person generating the waste into 
appropriate colour-coded storage or waste disposal bags or containers defined as being 
compliant with current national legislationq and local policies. [new 2012] 

28.  Healthcare waste must be labelled, stored, transported and disposed of in accordance with 
current national legislationq and local policies. [new 2012] 

29.  Educate patients and carers about the correct handling, storage and disposal of healthcare 
waste. [new 2012] 

                                                                                                                                                                                     
m ¢ƘŜ ǳǇŘŀǘŜŘ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴ Ŏƻƴǘŀƛƴǎ ϥǎƘƻǳƭŘϥ ǊŀǘƘŜǊ ǘƘŀƴ ΨƳǳǎǘΩ όǿƘƛŎƘ is in the 2003 guideline) because the GDG 

considered that this is not covered by legislation (in accordance with the NICE guidelines manual, 2009). 
n It is acceptable to bend needles when they are part of an approved sharps safety device. 
o See http://www.legislation.gov.uk/uksi/2013/645/contents/made. 
p See BS EN ISO 23907:2012 
q For guidance see Management and disposal of healthcare waste (HTM 07-01) 

http://www.legislation.gov.uk/uksi/2013/645/contents/made
https://www.gov.uk/government/publications/guidance-on-the-safe-management-of-healthcare-waste
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4.2.2 Long-term urinary catheters 

4.2.2.1 Education of patients, their carers and healthcare workers  

30.  Patients and carers should be educated about and trained in techniques of hand 
decontamination, insertion of intermittent catheters where applicable, and catheter 
management before discharge from hospital. [2003]  

31.  Community and primary healthcare workers must be trained in catheter insertion, including 
suprapubic catheter replacement and catheter maintenance. [2003]  

32.  Follow-up training and ongoing support of patients and carers should be available for the 
duration of long-term catheterisation. [2003]  

4.2.2.2  Assessing the need for catheterisation 

33.  Indwelling urinary catheters should be used only after alternative methods of management 
have been considered. [2003] 

34.  ¢ƘŜ ǇŀǘƛŜƴǘΩǎ ŎƭƛƴƛŎŀƭ ƴŜŜŘ ŦƻǊ ŎŀǘƘŜǘŜǊƛǎŀǘƛƻƴ ǎƘƻǳƭŘ ōŜ Ǌeviewed regularly and the urinary 
catheter removed as soon as possible. [2003] 

35.  Catheter insertion, changes and care should be documented. [2003] 

4.2.2.3 Catheter drainage options 

36.  Following assessment, the best approach to catheterisation that takes account of clinical 
need, anticipated duration of catheterisation, patient preference and risk of infection should 
be selected. [2003] 

37.  Intermittent catheterisation should be used in preference to an indwelling catheter if it is 
clinically appropriate and a practical option for the patient. [2003] 

38.  Offer a choice of either single-use hydrophilic or gel reservoir catheters for intermittent 
self-catheterisation. [new 2012] 

39.  Select the type and gauge of an indwelling urinary catheter based on an assessment of the 
ǇŀǘƛŜƴǘΩs individual characteristics, including:  

¶ age 

¶ any allergy or sensitivity to catheter materials 

¶ gender 

¶ history of symptomatic urinary tract infection 

¶ patient preference and comfort 

¶ previous catheter history  

¶ reason for catheterisation. [new 2012] 

40.  In general, the catheter balloon should be inflated with 10 ml of sterile water in adults and 
3ς5 ml in children. [2003] 
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41.  In patients for whom it is appropriate, a catheter valve may be used as an alternative to a 
drainage bag. [2003] 

4.2.2.4 Catheter insertion 

42.  All catheterisations carried out by healthcare workers should be aseptic procedures. After 
training, healthcare workers should be assessed for their competence to carry out these 
types of procedures. [2003] 

43.  Intermittent self-catheterisation is a clean procedure. A lubricant for single-patient use is 
required for non-lubricated catheters. [2003] 

44.  For urethral catheterisation, the meatus should be cleaned before insertion of the catheter, 
in accordance with local guidelines/policy. [2003] 

45.  An appropriate lubricant from a single-use container should be used during catheter 
insertion to minimise urethral trauma and infection. [2003] 

4.2.2.5 Catheter maintenance 

46.  Indwelling catheters should be connected to a sterile closed urinary drainage system or 
catheter valve. [2003] 

47.  Healthcare workers should ensure that the connection between the catheter and the 
urinary drainage system is not broken except for good clinical reasons, (for example 
ŎƘŀƴƎƛƴƎ ǘƘŜ ōŀƎ ƛƴ ƭƛƴŜ ǿƛǘƘ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎύΦ ώнллоϐ 

48.  Healthcare workers must decontaminate their hands and wear a new pair of clean, non-
ǎǘŜǊƛƭŜ ƎƭƻǾŜǎ ōŜŦƻǊŜ ƳŀƴƛǇǳƭŀǘƛƴƎ ŀ ǇŀǘƛŜƴǘΩǎ ŎŀǘƘŜǘŜǊΣ ŀƴŘ Ƴǳǎǘ ŘŜŎƻƴǘŀƳƛƴŀǘŜ ǘƘŜƛǊ ƘŀƴŘǎ 
after removing gloves. [2003] 

49.  Patients managing their own catheters, and their carers, must be educated about the need 
for hand decontaminationr before and after manipulation of the catheter, in accordance 
with the recommendations in the standard principles section (section 4.2.1.). [2003, 
amended 2012] 

50.  Urine samples must be obtained from a sampling port using an aseptic technique. [2003] 

51.  Urinary drainage bags should be positioned below the level of the bladder, and should not 
be in contact with the floor. [2003] 

52.  A link system should be used to facilitate overnight drainage, to keep the original system 
intact. [2003] 

53.  The urinary drainage bag should be emptied frequently enough to maintain urine flow and 
prevent reflux, and should be changed when clinically indicated. [2003] 

                                                           
r ¢ƘŜ ǘŜȄǘ ΨtŀǘƛŜƴǘǎ ƳŀƴŀƎƛƴƎ ǘƘŜƛǊ ƻǿƴ ŎŀǘƘŜǘŜǊǎΣ ŀƴŘ ǘƘŜƛǊ ŎŀǊŜǊǎΣ Ƴǳǎǘ ōŜ ŜŘǳŎŀǘŜŘ ŀōƻǳǘ ǘƘŜ ƴŜŜŘ ŦƻǊ ƘŀƴŘ 
ŘŜŎƻƴǘŀƳƛƴŀǘƛƻƴΧΩ Ƙŀǎ ǊŜǇƭŀŎŜŘ Ψ/ŀǊŜǊǎ ŀƴŘ ǇŀǘƛŜƴǘǎ ƳŀƴŀƎƛƴƎ ǘƘŜƛǊ ƻǿƴ ŎŀǘƘŜǘŜǊǎ Ƴǳǎǘ ǿŀǎƘ ǘƘŜƛǊ ƘŀƴŘǎΧϥ ƛƴ ǘƘŜ 
2003 guideline. 
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54.  The meatus should be washed daily with soap and water. [2003] 

 

55.  To minimise the risk of blockages, encrustations and catheter-associated infections for 
patients with a long-term indwelling urinary catheter: 

¶ develop a patient-specific care regimen  

¶ consider approaches such as reviewing the frequency of planned catheter changes and 
increasing fluid intake 

¶ document catheter blockages. [new 2012] 

56.  Bladder instillations or washouts must not be used to prevent catheter-associated 
infections. [2003] 

57.  Catheters should be changed only when clinically necessary or according to the 
ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ŎǳǊǊŜƴǘ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎΦ ώнллоϐ 

58. When changing catheters in patients with a long-term indwelling urinary catheter: 

¶ do not offer antibiotic prophylaxis routinely 

¶ consider antibiotic prophylaxiss for patients who: 

ï have a history of symptomatic urinary tract infection after catheter change or 

ï experience traumat during catheterisation. [new 2012] 

4.2.3 Enteral feeding 

4.2.3.1 Education of patients, their carers and healthcare workers 

59.  Patients and carers should be educated about and trained in the techniques of hand 
decontamination, enteral feeding and the management of the administration system before 
being discharged from hospital. [2003] 

60.  Healthcare workers should be trained in enteral feeding and management of the 
administration system. [2003] 

61.  Follow-up training and ongoing support of patients and carers should be available for the 
duration of home enteral tube feeding. [2003] 

4.2.3.2 Preparation and storage of feeds 

62.  Wherever possible pre-packaged, ready-to-use feeds should be used in preference to feeds 
requiring decanting, reconstitution or dilution. [2003] 

63.  The system selected should require minimal handling to assemble, and be compatible with 
ǘƘŜ ǇŀǘƛŜƴǘΩǎ ŜƴǘŜǊŀƭ ŦŜŜŘƛƴƎ ǘǳōŜΦ ώнллоϐ 

64.  Effective hand decontamination must be carried out before starting feed preparation. 
[2003] 

                                                           
s    At the time of publication of the guideline (March 2012), no antibiotics have a UK marketing authorisation for this 

indication. Informed consent should be obtained and documented. 
t  The GDG defined trauma as frank haematuria after catheterisation or two or more attempts of catheterisation. 
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65.  When decanting, reconstituting or diluting feeds, a clean working area should be prepared 
and equipment dedicated for enteral feed use only should be used. [2003]  

66.  Feeds should be mixed using cooled boiled water or freshly opened sterile water and a no-
touch technique. [2003] 

67.  CŜŜŘǎ ǎƘƻǳƭŘ ōŜ ǎǘƻǊŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ƛƴǎǘǊǳŎǘƛƻƴǎ ŀƴŘΣ ǿƘŜǊŜ ŀǇǇƭƛŎŀōƭŜΣ 
food hygiene legislation. [2003] 

68.  Where ready-to-use feeds are not available, feeds may be prepared in advance, stored in a 
refrigerator, and used within 24 hours. [2003] 

4.2.3.3 Administration of feeds 

69.  Use minimal handling and an aseptic technique to connect the administration system to the 
enteral feeding tube. [new 2012] 

70.  Ready-to-use feeds may be given for a whole administration session, up to a maximum of 
24 hours. Reconstituted feeds should be administered over a maximum 4-hour period. 
[2003] 

71.  Administration sets and feed containers are for single use and must be discarded after each 
feeding session. [2003] 

4.2.3.4 Care of insertion site and enteral feeding tube 

72.  The stoma should be washed daily with water and dried thoroughly. [2003] 

73. To prevent blockages, flush the enteral feeding tube before and after feeding or 
administering medications using single-use syringes or single-patient-use (reusable) syringes 
ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ƛƴǎǘǊǳŎǘƛƻƴǎΦ ¦ǎŜΥ 

¶ freshly drawn tap water for patients who are not immunosuppressed 

¶ either cooled freshly boiled water or sterile water from a freshly opened container for 
patients who are immunosuppressed. [new 2012] 

4.2.4 Vascular access devices 

4.2.4.1 Education of patients, their carers and healthcare workers 

74.  Before discharge from hospital, patients and their carers should be taught any techniques 
they may need to use to prevent infection and safely manage a vascular access deviceu 
[2003, amended 2012] 

75.  Healthcare workers caring for a patient with a vascular access devicev should be trained, 
and assessed as competent, in using and consistently adhering to the infection prevention 
practices described in this guideline [2003, amended 2012] 

                                                           
u The updated recommendation contains 'vascular access device' rather than 'central venous catheter'. This change has 

been made because peripherally inserted catheters were included in the scope of the guideline update. 
v The updated recommendation contains 'vascular access device' rather than 'central venous catheter'. This change has 

been made because peripherally inserted catheters were included in the scope of the guideline update. 
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76.  Follow-up training and support should be available to patients with a vascular access 
devicev and their carers [2003, amended 2012] 

4.2.4.2 General asepsis 

77.  Hands must be decontaminated (see section 4.2.1.2) before accessing or dressing a vascular 
access device. [new 2012] 

78.  An aseptic techniquew must be used for vascular access device catheter site care and when 
accessing the system. [new 2012] 

4.2.4.3 Vascular access device site care 

79.  Decontaminate the skin at the insertion site with chlorhexidine gluconatex in 70% alcohol 
before inserting a peripheral vascular access device or a peripherally inserted central 
catheter. [new 2012] 

80.  Use a sterile transparent semipermeable membrane dressing to cover the vascular access 
device insertion site. [new 2012] 

81. Consider a sterile gauze dressing covered with a sterile transparent semipermeable 
membrane dressing only if the patient has profuse perspiration, or if the vascular access 
device insertion site is bleeding or oozing. If a gauze dressing is used: 

¶ change it every 24 hours, or sooner if it is soiled and 

¶ replace it with a sterile transparent semipermeable membrane dressing as soon as possible. 
[new 2012] 

82.  Change the transparent semipermeable membrane dressing covering a central venous 
access device insertion site every 7 days, or sooner if the dressing is no longer intact or 
moisture collects under it. [2012] 

83.  Leave the transparent semipermeable membrane dressing applied to a peripheral cannula 
insertion site in situ for the life of the cannula, provided that the integrity of the dressing is 
retained. [new 2012] 

84. Dressings used on tunnelled or implanted central venous catheter sites should be replaced 
every 7 days until the insertion site has healed, unless there is an indication to change them 
sooner [2003] 

85.  Healthcare workers should ensure that catheter-site care is compatible with catheter 
materials (tubing, hubs, injection ports, luer connectors and extensions) and carefully check 
ŎƻƳǇŀǘƛōƛƭƛǘȅ ǿƛǘƘ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎΦ ώнллоϐ 

86.  Decontaminate the central venous catheter insertion site and surrounding skin during 
dressing changes using chlorhexidine gluconate in 70% alcohol, and allow to air dry. 

                                                           
w ¢ƘŜ D5D ŎƻƴǎƛŘŜǊŜŘ ǘƘŀǘ !ǎŜǇǘƛŎ bƻƴ ¢ƻǳŎƘ ¢ŜŎƘƴƛǉǳŜ ό!b¢¢ϰύ ƛǎ ŀƴ ŜȄŀƳǇƭŜ ƻŦ ŀƴ ŀǎŜǇǘƛŎ ǘŜŎƘƴƛǉǳŜ ŦƻǊ vascular access 

device maintenance, which is widely used in acute and community settings and represents a possible framework for 
establishing standardised aseptic guidance. 

x In 2012 a safety alert for chlorhexidine was issued related to the risk of adverse events. 

https://www.gov.uk/drug-safety-update/chlorhexidine-reminder-of-potential-for-hypersensitivity
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Consider using an ŀǉǳŜƻǳǎ ǎƻƭǳǘƛƻƴ ƻŦ ŎƘƭƻǊƘŜȄƛŘƛƴŜ ƎƭǳŎƻƴŀǘŜ ƛŦ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ 
recommendations prohibit the use of alcohol with their catheter. [2012] 

87.  Individual sachets of antiseptic solution or individual packages of antiseptic-impregnated 
swabs or wipes should be used to disinfect the dressing site. [2003] 

4.2.4.4 General principles for management of vascular access devices 

88.  Decontaminate the injection port or vascular access device catheter hub before and after 
accessing the system using chlorhexidine gluconate in 70% alcohol. Consider using an 
ŀǉǳŜƻǳǎ ǎƻƭǳǘƛƻƴ ƻŦ ŎƘƭƻǊƘŜȄƛŘƛƴŜ ƎƭǳŎƻƴŀǘŜ ƛŦ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ 
prohibit the use of alcohol with their catheter. [new 2012] 

89.  In-line filters should not be used routinely for infection prevention. [2003] 

90.  Antibiotic lock solutions should not be used routinely to prevent catheter-related 
bloodstream infections (CRBSI). [2003] 

91.  Systemic antimicrobial prophylaxis should not be used routinely to prevent catheter 
colonisation or CRBSI, either before insertion or during the use of a central venous catheter. 
[2003] 

92.  Preferably, a single lumen catheter should be used to administer parenteral nutrition. If a 
multilumen catheter is used, one port must be exclusively dedicated for total parenteral 
nutrition, and all lumens must be handled with the same meticulous attention to aseptic 
technique. [2003] 

93.  Preferably, a sterile 0.9 percent sodium chloride injection should be used to flush and lock 
catheter lumens. [2003] 

94.  When recommended by the manufacturer, implanted ports or opened-ended catheter 
lumens should be flushed and locked with heparin sodium flush solutions. [2003] 

95.  Systemic anticoagulants should not be used routinely to prevent CRBSI. [2003] 

96.  LŦ ƴŜŜŘƭŜƭŜǎǎ ŘŜǾƛŎŜǎ ŀǊŜ ǳǎŜŘΣ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŦƻǊ ŎƘŀƴƎƛƴg the 
needleless components should be followed. [2003] 

97.  When needleless devices are used, healthcare workers should ensure that all components 
of the system are compatible and secured, to minimise leaks and breaks in the system. 
[2003] 

98. When needleless devices are used, the risk of contamination should be minimised by 
decontaminating the access port with either alcohol or an alcoholic solution of chlorhexidine 
gluconate before and after using it to access the system. [2003] 

99.  In general, administration sets in continuous use need not be replaced more frequently 
than at 72-hour intervals unless they become disconnected or a catheter-related infection is 
suspected or documented. [2003] 
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100.  Administration sets for blood and blood components should be changed every 12 hours, 
ƻǊ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎΦ ώнллоϐ 

101.  Administration sets used for total parenteral nutrition infusions should generally be 
changed every 24 hours. If the solution contains only glucose and amino acids, 
administration sets in continuous use do not need to be replaced more frequently than 
every 72 hours. [2003]  

102.  Avoid the use of multidose vials, in order to prevent the contamination of infusates. [new 
2012] 
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4.3 Key research recommendations 

The following research recommendations are those prioritised by the GDG. Additional 
recommendations have been made and are detailed within the chapters. 

4.3.1 Standard principles of infection prevention and control 

1. What are the barriers to compliance with the standard principles of infection prevention and 
control that patients and carers experience in their own homes? 

4.3.2 Hand decontamination 

2. When clean running water is not available, what is the clinical and cost effectiveness of using 
wipes, gels, handrubs or other products to remove visible contamination? 

4.3.3 Intermittent urinary catheters: catheter selection 

3. For patients performing intermittent self-catheterisation over the long term, what is the 
clinical and cost effectiveness of single-use non-coated versus single-use hydrophilic versus 
single-use gel reservoir versus reusable non-coated catheters with regard to the following 
outcomes: symptomatic urinary tract infections, urinary tract infection-associated bacteraemia, 
mortality, patient comfort and preference, quality of life, and clinical symptoms of urethral 
damage? 

4.3.4 Indwelling urinary catheters: catheter selection 

4. For patients using a long-term indwelling urinary catheter, what is the clinical and cost 
effectiveness of impregnated versus hydrophilic versus silicone catheters in reducing 
symptomatic urinary tract infections, encrustations and/or blockages? 

4.3.5 Indwelling urinary catheters: antibiotic prophylaxis 

5. When recatheterising patients who have a long-term indwelling urinary catheter, what is the 
clinical and cost effectiveness of single-dose antibiotic prophylaxis in reducing symptomatic 
urinary tract infections in patients with a history of urinary tract infections associated with 
catheter change? 

4.3.6 Vascular access devices: skin decontamination 

6. What is the clinical and cost effectiveness of 2% chlorhexidine in alcohol versus 0.5% 
chlorhexidine in alcohol versus 2% chlorhexidine  aqueous solution versus 0.5% chlorhexidine 
aqueous solution for cleansing skin (before insertion of peripheral vascular access devices 
[VADs] and during dressing changes of all VADs) in reducing VAD related bacteraemia and VAD 
site infections? 
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5  Standard Principles 

5.1 Introduction  

The updated review question in this chapter is: 

¶ Education of patients, carers and healthcare workers. 

The new review question in this chapter is: 

¶ Patient information about hand decontamination. 

This chapter introduces hand decontamination, personal protective equipment (PPE) and sharps. 
Several new questions and updates are included in the hand decontamination, PPE and sharps 
chapters. Key health and safety legislation1,3,4,68,115 has also been considered when drafting these 
recommendations. 

The GDG considered the addition of the patient information hand decontamination review question 
in this update as a key area paramount to patient safety. This is also an area where there is variation 
in practice and important equality issues were identified. 

The GDG has prioritised three recommendations in this chapter as a key priority for implementation, 
see sections 5.2.1.1 and 5.2.2.4. 

 

Standard Principles provide guidance on infection control precautions that should be applied by all 
healthcare workers to the care of patients in community and primary care settings. These 
recommendations are broad principles of best practice and are not detailed procedural protocols. 
They need to be adapted and incorporated into local practice guidelines. 

5.2 Education of patients, carers and their healthcare workers 

To improve patient outcomes and reduce healthcare costs, it is essential that everyone providing 
care in the community is educated about hand decontamination, the appropriate use of gloves and 
protective clothing, and the safe disposal of sharps. Adequate supplies of soap, alcohol rub, towels 
and sharps bins must be made available wherever care is delivered and this may include providing 
healthcare workers undertaking home visits, with their personal supply. Patients and carers should 
request that healthcare workers follow these principles.24 
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The following recommendations have been updated based on the evidence reviewed in the standard 
principles chapters for hand hygiene, personal protective equipment and the safe use and disposal of 
sharps in chapters 6, 7 and 8, respectively.  

5.2.1.1 Recommendations 

 

Recommendations 

1. Everyone involved in providing care should be:  
¶ educated about the standard principles of infection prevention and 

control and  

¶ trained in hand decontamination, the use of personal protective 
equipment, and the safe use and disposal of sharps. [2012] 

Relative values of different 
outcomes 

¢ƘŜ D5D ƘŀǾŜ ŀŘŘŜŘ άŀƴŘ ǘƘŜ ǎŀŦŜ ǳǎŜ Χέ ƻŦ ǎƘŀǊǇǎ ǘƻ ǘƘƛǎ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴΦ  

The safe use of sharps is very important as identified from the evidence of the 
sharps review question (see section 8.4.1.4). Although no specific review 
question was asked for this recommendation, the review questions for sharps 
safety devices feed into this recommendation. 

The GDG wish to emphasise the safe use of sharps, and want to increase the 
awareness of safe sharps use and reduce injuries. 

Trade off between clinical 
benefits and harms 

The clinical benefit from education about standard principles (hand 
decontamination, personal protective equipment and sharps) would lead to 
decreased healthcare-associated infections, sharps injuries and a better 
understanding of why standard principles are important.  

Potential harms could be from poor or inaccurate education and therefore it is 
important to consider how this education should be delivered, see also 8.4.1.4  

The use of sharps safety devices in section 8.4.1.4 concludes that sharps 
injuries were still occurring despite safety devices being introduced and this 
was linked to a lack of, or ineffective, training. GDG consensus was that 
without adequate education sharps injuries will continue to be a problem. 

Economic considerations Hand decontamination products, PPE and sharps disposal equipment are 
designed to reduce the transmission of microorganisms between healthcare 
workers, patients, and the environment. Healthcare workers should be 
educated about the proper use of such materials in order to properly perform 
their job. Any small increase in time or resource use is likely to be outweighed 
by a reduced rate of infection and injury.  

Quality of evidence See also the review questions in chapter 8 regarding safe use of sharps.  

No RCTs were identified for safety needle devices, but several observational 
studies were identified. These studies had several limitations and were all very 
low quality. 

Other considerations Minor changes made from the original recoƳƳŜƴŘŀǘƛƻƴΦ ΨLƴ ǘƘŜ ŎƻƳƳǳƴƛǘȅΩ 
has been removed from the recommendation as the GDG considered that this 
may be confusing and may be interpreted as not including GP surgeries and 
care home. The safe use of sharps has been reviewed in the sharps chapter 8. 

The GDG have prioritised this recommendation as a key priority for 
implementation as they considered that it has a high impact on outcomes that 
are important to patients, has a high impact on reducing variation in care and 
outcomes, leads to a more efficient use of NHS resources, promotes patient 
choice and means that patients reach critical points in the care pathway more 
quickly. See section 4.1 for further details. 
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Recommendations 

2. Wherever care is delivered, healthcare workers musty have 
available appropriate supplies of:  

¶ materials for hand decontamination 

¶ sharps containers 

¶ personal protective equipment. [new 2012] 

Relative values of different 
outcomes 

¢ƘŜ D5D ƘŀǾŜ ŀŘŘŜŘ άǇŜǊǎƻƴŀƭ ǇǊƻǘŜŎǘƛǾŜ ŜǉǳƛǇƳŜƴǘέ ǘƻ ǘƘŜ ƭƛǎǘ ƻŦ ǎǳǇǇƭƛŜǎ 
that must be provided.  

The most important outcome is to protect healthcare workers from health care 
associated infections and prevent cross contamination of infections from 
patient to patient.  

Trade off between clinical 
benefits and harms 

Healthcare workers are required by law to be provided with appropriate 
supplies of hand decontamination products, PPE and sharps disposal 
equipment (Health and Safety at Work Act 19741, Health and Safety 
Regulations 20024, Control of Substances Hazardous to Health Regulations 
2002115, Management of Health and Safety at Work Regulations 19993, Health 
and Social Care Act 200868).  

This recommendation complies to current legislation and safeguards 
individuals from the risk, or any increased risk, of being exposed to health care 
associated infections or of being made susceptible, or more susceptible, to 
them.68 

Economic considerations Hand decontamination products, PPE and sharps disposal equipment are 
designed to reduce the transmission of microorganisms between healthcare 
workers, patients, and the environment. Healthcare workers must be provided 
with the materials necessary to properly perform their job. Where healthcare 
workers are not currently provided with appropriate supplies, this 
recommendation may be associated with an implementation cost. 
Noncompliance with this recommendation may be associated with costs in the 
form of fines or litigation. 

Quality of evidence See sharps waste disposal chapter, which refers to Safe Management of 
Healthcare Waste.72 

No specific clinical evidence review was applicable for this recommendation. 
However, evidence was reviewed for effectiveness of different types of gloves 
and gowns versus aprons in the personal protective equipment chapter.  

Other considerations The updated recommendation includes supplies of gloves and PPE. The term 
ΨƳǳǎǘΩ ƛǎ ǳǎŜŘ ŀǎ ƛǘ ƛǎ ŎƻǾŜǊŜŘ ōȅ ƭŜƎƛǎƭŀǘƛƻƴ όIŜŀƭǘƘ ŀƴŘ {ŀŦŜǘȅ ŀǘ ²ƻǊƪ !Ŏǘ 
1974,1 Health and Safety Regulations 2002,4 Control of Substances Hazardous 
to Health Regulations 2002,115 Management of Health and Safety at Work 
Regulations 1999,3 Health and Social Care Act 200868) in line with the guidance 
from the NICE Guidelines Manual (2009)ΩΦ182  

The GDG have prioritised this recommendation as a key priority for 
implementation as they considered that it has a high impact on outcomes that 
are important to patients, has a high impact on reducing variation in care and 
outcomes and promote equality. See section 4.1 for further details. 

                                                           
y  In accordance with current health and safety legislation (at the time of publication of the guideline [March 2012]): 

Health and Safety at Work Act 1974, Management of Health and Safety at Work Regulations 1999, Health and Safety 
Regulations 2002, Control of Substances Hazardous to Health Regulations 2002, Personal Protective Equipment 
Regulations 2002, and Health and Social Care Act 2008. 
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5.2.2 Review question 

What information do healthcare professionals, patients and carers require to prevent healthcare-
associated infections in primary and community care settings? 

5.2.2.1 Focus of the review: 

The review aimed to inform the GDG about what information should routinely be provided to 
patients and carers to prevent healthcare-associated infections. Hand decontamination was 
acknowledged to be simple, yet extremely effective and necessary for the prevention of healthcare-
associated infections. Hence, the GDG decided to prioritise the information needs of patients and 
carers regarding their own hand decontamination and healthcare worker hand decontamination for 
the purposes of this review.  

See Evidence table G.1.1, Appendix G. 

5.2.2.2 Evidence reviewed  

Qualitative studies (focus group discussions, interviews), surveys and observational studies 
ŜǾŀƭǳŀǘƛƴƎ ǇŀǘƛŜƴǘǎΩ ǇŜǊŎŜǇǘƛƻƴǎ ǊŜƎŀǊŘƛƴƎ ǘƘŜƛǊ ƻǿƴ ƘŀƴŘ decontamination and participation in 
health care worker hand decontamination were included in the review. The findings were analysed 
and themes which emerged consistently were noted and are presented. Twenty two studies were 
included in this review.  

The review included studies looking at different populations and settings, including developing 
countries. This contributes to the strength as well as the limitations of the quality of evidence. 
Including information from indirect settings and populations may limit the applicability of the 
findings to patients cared for in the community in the UK. However, many themes were consistent 
irrespective of these differences and therefore will also most likely be applicable to the UK. Some of 
the included qualitative studies are of good quality and report in detail the sampling strategies, 
methods used and the analysis. Some studies have poor sampling strategies and did not report 
verification of results or triangulation of findings with participants. Details of methods and analysis 
were also not provided. The qualitative studies using interviews and focus group discussions may be 
in general, at risk of responder bias as people may give responses depending on the intervieǿŜǊΩǎ 
status, style of questioning and the associated circumstances. Also, studies which used structured 
observations may be at risk of observer bias as people may behave differently when they are aware 
of being observed. 

Among the surveys included, some do not report validation and piloting of questionnaires.  

Details about the quality and applicability that are specific to the themes found are documented 
alongside the themes in Table 6. 
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Table 6: Summary of findings and study quality 

No. of studies 
and study 
design 

Themes and supporting evidence Comments on limitations , indirectness, 
consistency, and other considerations 

 1. General perceptions about hand washing.  

4 x Survey 
80,163,195,204  

1 x Cohort 
study 159 

1 x [Survey 
+Interviews]33 

1 x [FGD 
+Interviews ]175 

1 x Telephone 
survey 226 

1.1 Hand washing is widely believed to be effective in preventing infection (including MRSA, 
healthcare-associated infections, flu outbreaks and wound care): 

¶ MRSA: More than 80% inpatients [UK]80, members of the public and people who had MRSA in 
[Ireland]163 understood hand washing is effective in reducing transmission.80,163 

¶ Inpatients: 95% realised that hand washing was important to prevent HCAI [UK & USA]33,159, and 
98.7% of patients with wounds realised that that hands should be washed before the dressing is 
changed [USA].204 

¶ Flu prevention: More than 80% members of the public thought hand washing was an effective 
prevention measure for flu [UK]175, and swine flu226, although only 28.1% reported washing their 
hands more than usual because of swine flu [UK].226  

¶ More than 90% of participants perceived hand-washing as an effective measure to prevent H1N1 
(avian flu) infection [Korea].195 

Limitations: Two studies had poor sampling 
strategies (non-random sampling or 
convenience based sampling was used).33,80 
Validation of questionnaires and verification of 
analysis was not reported in any of the surveys. 
80,163,195,204 

Indirectness: All studies were not conducted in 
the target population or settings, and not 
conducted with the objectives of finding out 
what information is required by patients. 3 
studies were conducted during flu outbreaks 
175,195,226 and 3 among inpatients.33,80,204 

Consistent themes emerged across different 
settings and populations. 

1x survey195  

1 x Telephone 
survey 226 

1.2 Perceived efficacy of washing hands is associated with hand washing: 

¶ Perceived effectiveness of hand-washing was positively correlated (p=0.002) with hand-washing 
frequency [Korea]195, and actually washing hands more regularly (odds ratio 1.8. 95% CI 1.5 to 2.2) 
[UK].226 

Indirectness: Both surveys were conducted to 
investigate perceptions during flu 
outbreaks.195,226  

Consistency: Both UK and Korean studies 
showed the correlation.  

3 x [Survey 
+Interviews 
]33,207,256 

 

1 x Survey 252 

1 x [Structured 
observations 
+Interview + 
FGD] 231 

1.3 Variation in preference for alcohol gels and hand rubs: 

¶ Hand wipes (82% of inpatients,[UK])33, soap and water (54.3% of parents in A&E, US)252 were the 
preferred options .  

¶ Rinse free alcohol gel was well received (children and teachers, UK)231, 85% of inpatients would use 
it for themselves [UK].207.= 

¶ After testing alcohol foam, wet cloth with antiseptic, alcohol wipes, bowl of soapy water and 
followed by a mobile sink, the mean satisfaction score for alcohol foam was slightly higher than 
others (unclear whether this difference is significant, statistically or clinically). Alcohol foam and the 
bowl of soapy water was equally preferred as the first option by ethnic minority groups (Hindus and 
Muslims)[UK].256 

Limitations: Small sample size and poor 
sampling strategy in one study (non random 
sampling33). 

One study was at high risk of bias as patients 
were asked their preference after using all the 
products once at the bedside. This may not be 
indicative of actual preference over time. Also, 
two of the products compared could not be 
used by some patients.256  

Indirectness: Studies were indirect in terms of 
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population and setting (conducted among 
inpatients in hospitals). 

1 x [Survey 
+Interviews ]33 

 

1.4  Lack of accessibility of hand washing facilities, alcohol gels and hand rubs: 

¶ 55% reported not having been offered facilities to wash/clean hands during current hospital stay 
[UK].33 

Limitations: Small sample size, Non random 
methods of sampling used; Responder bias may 
have occurred as interviews were conducted by 
HCW. Indirect population (inpatients).33 

 2. Factors motivating people to wash their hands. 

 нΦм CŜŜƭƛƴƎ ƻŦ άŘƛǎƎǳǎǘέΣ ǳǎǳŀƭƭȅ ǊŜƭŀǘŜŘ ǘƻ ŎƻƴǘŀƳƛƴŀǘƛƻƴΣ ŘƛǊǘ ƻǊ ŀŎǘƛǾƛǘƛŜǎ ǇǊƻƳǇǘǎ ƘŀƴŘ ǿŀǎƘƛƴƎ: 

4 x [Structured 
observations 
+Interview + 
FGD]54,56,130,231 

Among studies done mostly in mothers, disgust was associated with: 

¶ ōƻŘƛƭȅ ŦƭǳƛŘǎ ƻǊ ŜȄŎǊŜƳŜƴǘΥ ǎǳŎƘ ŀǎ άŀŦǘŜǊ ȅƻǳΩǾŜ ōŜŜƴ ǘƻ ǘƘŜ ƭƻƻέ ό¦Yύ,54 άǿƻƳŜn have-ǇŜǊƛƻŘǎέ 
(mothers, India. 56 

¶ ǾƛǎƛōƭŜ ŘƛǊǘ ƻƴ ƘŀƴŘǎΥ άōƛǘǎ ƻƴ ƻǳǊ ƘŀƴŘǎέ όŎƘƛƭŘǊŜƴΣ ¦Yύ,231 dirt [Botswana].130 

¶ unpleasant smell: άL ŘƻƴΩǘ ǿŀƴǘ ǘƘŜ ǎŎŜƴǘ ƻŦ ǘƘŀǘ ǘƘƛƴƎ ώŦŀŜŎŜǎϐ ǘƻ ǊŜƳŀƛƴ ƻƴ Ƴȅ ƘŀƴŘǎΦέώDƘŀƴŀϐ56, 
άǿƘŜƴŜǾŜǊ LΩǾŜ ƘŀŘ ŀ ŎƛƎŀǊŜǘǘŜ ΦΦ L ǿŀǎƘ Ƴȅ ƘŀƴŘǎέ ώ ¦Yϐ.54  

¶ ǳƴǇƭŜŀǎŀƴǘ ŦŜŜƭƛƴƎ ƻƴ ƘŀƴŘǎΥ άΦΦΦ L ŘƻƴΩǘ ǇŀǊǘƛŎǳƭŀǊƭȅ ƭƛƪŜ ǘƘŜ ŦŜŜƭ ƻƴ Ƴȅ ƘŀƴŘǎ ΦΦΦǎǘƛŎƪȅέώ¦Y 2003]54 
άǎǘƛŎƪƛƴŜǎǎέΣώ.ƻǘǎǿŀƴŀϐ.130 

Limitations: Poor sampling strategies 
(convenience based sampling/ non-random 
sampling);54,56 No details of verification of 
results or triangulation reported in any of the 
studies. 

Indirectness: Two studies were conducted in 
developing countries.56,130 2 studies were 
conducted in the UK and were also indirect in 
terms of population (school children231, 
mothers54). 

Consistency: Disgust as a motivator of hand 
washing was consistent across different 
settings (countries), and populations (children, 
adults). 

2 x [Structured 
observations 
+Interview + 
FGD]54,56 

1 x [FGD 
+Interviews ]175 

1 x Survey163 

2.2 Responsibility: not wanting to pass on to others, and a responsibility of protecting others: 

¶ Worried about passing it to others: > 90% of members of public, patients who had MRSA and were 
worried about passing it to their families .163 

¶ Looking after (protecting) others: This includes mothers who want to protect their babies and 
children against infection,54,56 and also the wider, members of the general public expressed a wider 
sense of responsibility to protect the health of ΨƻǘƘŜǊǎΩ ƛƴ ǎƻŎƛŜǘȅ ώ¦Yϐ.175 

Limitations: Poor sampling strategies 
(convenience based sampling/non random 
sampling).54,56 No details of verification of 
results or triangulation reported in any of the 
studies. 

Indirectness: 1 review included studies from 
developing countries.56 

Consistency: Consistent themes emerged 
across different settings and populations 

1 x Survey195,  

1 x [Structured 
observations 
+Interview + 

2.3 Perceived themselves (or others) to be susceptible to infections: 

¶ Hand-washing was associated with perceived susceptibility of flu infection(p=0.001).[university 
students, Korea]195, (Adjusted OR 1.5, 95% CI 1.3 to 1.8)[general public, UK 2009].226 

¶ FǊƛƎƘǘŜƴŜŘ ƻŦ ƳƻǊŜ ƎŜǊƳǎ ƎƻƛƴƎ ŀōƻǳǘ Χ ǘƘŜȅ ƘŀǾŜ Ǝƻǘ ƴƻ ƛƳƳǳƴŜ ǎȅǎǘŜƳ ǊŜŀƭƭȅέώƳƻǘƘŜǊǎΣ ¦Y 

Limitations: The frequency of hand washing 
was self reported, which may be different from 
actual practice.195,226 

Indirectness: Studies in conducted among 
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FGD54 ] 

1 x Telephone 
survey226 

2003].54  mothers and child carers;54  in flu outbreak 
situations,226,195 and in Korea.195 

Consistency: Consistent themes emerge in spite 
of differences. 

3 x [Structured 
observations 
+Interview + 
FGD]54,56,231 

 

2 x Survey204,236 

2.4 Believed or understood that it is important in prevention of Infection: 

¶ Associated with infection getting worse with hand washing not practiced before certain activities, 
e.g. washing hands after going to the toilet while having diarrhoea and before eating. [mothers, 
UK 2003].54 

¶ Ψ{ƻ L ŘƻƴΩǘ ƎŜǘ ƛƭƭΩ ό¸ŜŀǊ н ŎƘƛƭŘύ.231 

¶ Not washing hands was associated with spreading diseases (e.g. cholera and diarrhoea) to 
children [mothers, Uganda, Ghana 2009].56 

¶ Hands should be washed before dressing is changed (98.7% of public) [USA 2007].204 

¶ hand washing was considered very important after touching infected skin (87%), after 
coughing/sneezing (79% ).236 

Limitations: Poor sampling strategies(use of 
convenience based sampling or non-random 
sampling strategies);54,56 Small sample size204 

Indirectness: Studies were conducted among 
mothers and child carers;54 and in developing 
countries .56 

Consistency: Consistent themes emerge in spite 
of differences in population and settings. 

 3. Patient perceptions and experience of participation in healthcare worker hand 
decontamination. 

 

 

 

3.1 Perceptions and experience of patients regarding their own participation in improving HCW 
compliance with hand decontamination: 

 

4 x Survey 
81,151,153,273 

1 x Cohort 
study159 

1 x [Survey 
+Interviews]207 

There were variations in studies about whether patients were comfortable or likely to ask doctors or 
nurses to clean their hands:  

¶ 79% of inpatients reported being likely to ask, with younger patients (mean age 42) more so than 
older patients (mean age 60) [UK].81 

¶ About 60% of patients, with or without MRSA, did not try to ask a medical personnel to wash 
their hands even once since their last stay in hospital [UK].153 

¶ less than half of members in the public felt comfortable in asking [Switzerland].151 

¶ less than half of patients reported feeling comfortable in asking in one study [USA]273, but 68% of 
patients were comfortable in another [UK]159. The % of actually asking when hospitalised are 
much lower (5%), and patients who are more comfortable are more likely to ask [USA].273 

¶ 94% of inpatient had not asked their nurse or doctor; 53% trusted that the HCWs would have 
already cleaned their hands [UK].207 

Limitations: Validation of questionnaire and 
verification of findings not reported in any of 
the surveys.81,151,153,273 

Indirectness: All studies were conducted in 
acute care settings among inpatients.81,153,207,273 

 

 

 3.2 Factors affecting patient participation in implementation of hand decontamination among 
healthcare workers: 

 

4 x Believing that it is alright to ask based on encouragement from HCW, presence of reminders, or Limitations: Validation of questionnaire and 
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Survey58,81,151,153 

1 x [Survey 
+Interviews]207 

observing similar behaviour in other patients encourages participants, for example:  

¶ An explicit invitation from a HCW increased the intention to ask a physician from 29.9% to 77.8% 
of respondents; (p<.001) and the intention to ask a nurse from 34.0% to 82.5%; (p<.001) 
[inpatients, Switzerland].151 

¶  instructed by a doctor to do so [UK].58 

¶ staff wearing badges saying it was OK, letters from their surgeon or ward manager to be 
encouraging to be able to ask staff to wash their hands, posters on a wall ς more than 50% 
inpatients [UK].81 

¶ Observed other patients doing the same (about 65% of inpatients, UK).81 

¶ Respondents reported that they were more likely to ask a nurse or doctor to clean their hands if 
they were given a bottle of hand rub by the hospital [UK].207 

¶ Intention to ask healthcare workers about handwashing is an important factor in actually asking 
about hand washing (covariance 0.36, p<0.001).153 

verification of findings not reported in any of 
the surveys;58,81,151,153 one study at risk of 
responder bias as interviews were conducted 
by HCW.151 

Indirectness: Indirect in terms of population 
and settings (conducted in acute care settings 
among inpatients).58,81,151,153,207 

3 x Survey 
58,81,151 

1 x Cohort 
study 159 

1 x [Survey 
+Interviews]207 

Profession or seniority of healthcare workers (HCW) 

There are variations whether one group of HCW are more likely to be asked than others:  

¶ The number of participants who reported themselves comfortable or willing to ask about hand 
washing were similar or slightly more (a few percentage points) for nurses compared to doctors 
[UK58,207], even after explicit encouragement to do so [Switzerland].151 

¶ Most patients (about 76%) were not comfortable in asking nurse or doctors to wash their hands 
[Switzerland].151 

¶ Student nurses, trained nurses, venepuncturists and healthcare assistants were more likely to be 
asked to wash their hands; Surgeons, junior doctors, physiotherapists and porters were most 
likely never to be asked to wash their hands [UK].81 

¶ Of the patients who did ask, 141 (90%) asked nurses and 50 (32%) asked physicians whether they 
had washed their hands [USA].159 

Validation of questionnaire and verification of 
findings not reported in the surveys.58,81,151 

Indirectness: All studies were indirect to the 
target population and settings (conducted in 
acute care settings among inpatients). 

 

2 x Survey80,153 

1 x Cohort 
study159 

Knowledge about infections, previous hospital admissions, history of infections  

¶ Patients would be more willing to ask healthcare workers whether they have washed their hands 
if they were less anxious about asking hospital staff and had prior hospital admissions[UK]80 or 
had a history of MRSA infection [UK].80 

¶ There is a possible relationship between knowledge and asking about hand washing (covariance 
0.06) [UK].153 

¶ 57% asked after reading a patient education brochure on hand washing [USA].159 

Validation of questionnaire and verification of 
findings not reported in the surveys.80,153 

Indirectness: All studies were indirect to target 
population and settings (conducted in acute 
care settings among inpatients). 
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5.2.2.3 Economic evidence: 

No economic evidence was identified.  

5.2.2.4 Recommendations: 

Recommendations 

3. Educate patients and carers about: 

¶ the benefits of effective hand decontamination 

¶ the correct techniques and timing of hand decontamination 

¶ when it is appropriate to use liquid soap and water or handrub 

¶ the availability of hand washing and decontamination facilities 

¶ their role in maintaining ǎǘŀƴŘŀǊŘǎ ƻŦ ƘŜŀƭǘƘŎŀǊŜ ǿƻǊƪŜǊǎΩ ƘŀƴŘ 
decontamination. [new 2012] 

Relative values of different 
outcomes 

The reduction of healthcare-associated infections through increased 
awareness and practice of hand decontamination is important. The 
involvement of patients ƛƴ ǘƘŜƛǊ ƻǿƴ ŀƴŘ ƘŜŀƭǘƘŎŀǊŜ ǿƻǊƪŜǊǎΩ ƘŀƴŘ 
decontamination in healthcare settings will be likely to contribute to better 
practice of hand decontamination. 

Trade off between clinical 
benefits and harms 

Patient education has the potential to improve awareness and encourage hand 
decontamination compliance which may result in fewer healthcare-associated 
infections. The potential clinical harms are minor (skin irritation, perceived 
inconvenience) and are outweighed by the potential benefits. 

Economic considerations The GDG discussed patient education in the context of routine healthcare 
practice. It was expected that any impact on time and resource use would be 
minimal and would likely be offset by a reduction in infections. 

Quality of evidence Evidence was obtained from a wide range of study designs, ranging from large 
scale surveys to qualitative studies using interviews, focus groups, and 
structured observations.  

There are limitations (such as indirectness of populations) in the evidence. 
Most studies were not designed to identify the strength of association 
between knowledge, attitude or perception about hand decontamination in 
affecting behaviours.  

However, the themes which emerged about the perception and factors which 
encourage or discourage hand decontamination are consistent across settings 
and populations, increasing the confidence that these findings are applicable 
to patients in the community. 

Other considerations The GDG considered equality issues, in particular, language and disability, for 
example, lack of mobility and cognitive impairment in the implementation of 
this recommendation. Language barriers should not be a reason for non-
provision of information. The GDG also considered that additional support may 
be required for patients and carers with learning difficulties. 

The GDG also discussed that there might be concerns about using handrubs 
that contain alcohol. It is important that patients are aware of the pros and 
cons of using these products. If religious beliefs are a source of concern, the 
patients could be made aware of the official stand of religious bodies about 
the product. For example, the official position of Muslim Councils of Britain is 
that ά9ȄǘŜǊƴŀƭ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ǎȅƴǘƘŜǘƛŎ ŀƭŎƻƘƻƭ ƎŜƭΣ ƘƻǿŜǾŜǊ ƛǎ ŎƻƴǎƛŘŜǊŜŘ 
permissible within the remit of infection control because (a) it is not an 
intoxicant and (b) the alcohol used in the gels is synthetic, i.e., not derived from 
fermented fruit. Alcohol gel is widely used throughout Islamic countries in 
ƘŜŀƭǘƘ ŎŀǊŜ ǎŜǘǘƛƴƎέ178. 

When information is available, the GDG felt it would be useful to direct the 
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patients to these information sources to clarify the positions. The GDG were 
aware that not all patients may be comfortable in asking health care workers 
to wash their hands and that they will need encouragement to do so along 
with education. The review looked at factors which encouraged patients to do 
so and be more involved in hand decontamination of healthcare workers. The 
GDG prioritised this recommendation as a key priority for implementation as 
they considered that it has a high impact on outcomes that are important to 
patients, has a high impact on reducing variation in care and outcomes, leads 
to a more efficient use of NHS resources and promotes equalities. See section 
4.1 for further details. 

5.3 Research recommendation 

1. What are the barriers to compliance with standard precautions of infection prevention and 
control that patients and carers experience in their own homes? 

Why this is important 

Recent changes to the delivery of healthcare mean that care is increasingly delivered within a 
ǇŀǘƛŜƴǘΩǎ ƘƻƳŜ ŜƴǾƛǊƻƴƳŜƴǘΦ Infection prevention in this setting is just as important as in hospital. 
There are currently approximately six million unpaid carers in the UK, a number that is likely to 
increase with an aging population. The association between carer training and infection rates is 
unknown. No evidence of surveillance of healthcare-associated infections in the community is 
currently available in the UK. 

A qualitative study is needed to investigate the themes surrounding the barriers to patient and carer 
compliance with the standard principles of infection prevention in their own homes. It would be 
important to assess whether lack of awareness or knowledge is a barrier. If patients and carers have 
received education this ǎƘƻǳƭŘ ōŜ ŀǎǎŜǎǎŜŘ ǘƻ ǎŜŜ ƛŦ ǘƘƛǎ ǿŀǎ ŀǇǇƭƛŎŀōƭŜ ǘƻ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ƘƻƳŜ ǎŜǘǘƛƴƎΦ 
Areas of low compliance in the home environment need to be identified. The findings could have far-
reaching implications for discharge planning and duty of care. 
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6 Standard principles for hand decontamination   

6.1 Introduction 

The updated review questions in this chapter are: 

¶ When to decontaminate hands? 

¶ Which hand cleaning preparation to use? 

The evidence and text from the previous guideline that has been superseded by this update is 
included in Appendices D.6 and D.9.  

New review questions included in this chapter are: 

¶ Should wrists be washed?  

¶ Should sleeves be rolled up for clinical care?  

These two new review questions are important and have been prioritised for inclusion in this update 
as they continue to be contentious and healthcare workers need to be able to identify best practice 
based on the evidence. Although current practice is that wrists should be washed as part of hand 
decontamination, there is uncertainty as to whether there is evidence to support this. In addition, 
there is a need to identify an end point to the areas of the hand to be included. It is recognised that 
workwear should not impede effective hand decontamination, as detailed and reviewed in section 
4.2.1.3, and should not come into contact with patients when delivering direct patient care or 
environmental surfaces when cleaning. 

Sections not updated in this chapter are: 

¶ Hand washing techniques 

¶ Skin damage due to hand decontamination. 

The GDG were made aware that current guidance on hand decontamination for the dental 
ǇǊƻŦŜǎǎƛƻƴ ƛǎ ŘŜǘŀƛƭŜŘ ƛƴ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ IŜŀƭǘƘΩǎ ΨIŜŀƭǘƘ ¢ŜŎƘƴƛŎŀƭ aŜƳƻǊŀƴŘǳƳ лм-05: 
5ŜŎƻƴǘŀƳƛƴŀǘƛƻƴ ƛƴ ǇǊƛƳŀǊȅ ŎŀǊŜ ŘŜƴǘŀƭ ǇǊŀŎǘƛŎŜǎΩ.67 

The GDG has prioritised one recommendation in this chapter as a key priority for implementation, 
see section 6.3.1.4. 

The following section provides the evidence for recommendations concerning hand hygiene practice. 
The difficulty of designing and conducting ethical, randomised controlled trials in the field of hand 
hygiene, together with the lack of studies conducted in community and primary care means that 
recommendations in some areas of hand hygiene are predominantly based on expert opinion derived 
from systematically retrieved and appraised professional, national and international guidelines that 
focus on nosocomial infection. In reducing the length of hospital stay, care previously delivered only 
in hospitals has progressively shifted to outpatient and home settings. In addition, healthcare 
practitioners are increasingly working across the boundaries of acute and community care and 
invasive procedures are performed in outpatient clinics, nursing home and home settings. These 
factors create the potential for patients to be at greater risk of acquiring a healthcare-associated 
infection outside the hospital setting. 

The areas discussed include: 

¶ assessment of the need to decontaminate hands 

¶ the efficacy of hand decontamination agents and preparations; 

¶ the rationale for choice of hand decontamination practice; 

Infection Prevention and Control 
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¶ technique for hand decontamination  

¶ care to protect hands from the adverse effects of hand decontamination practice. 

6.2 Why is hand decontamination crucial to the prevention of 
healthcare-associated infection in the community? 

Overviews of epidemiological evidence conclude that hand-mediated transmission is a major 
contributing factor in the current infection threats to hospital in-patients. These include both 
meticillin-sensitive and meticillin-resistant Staphylococcus aureus (MRSA), and multi-resistant Gram-
negative aerobes and enterococci. The transmission of microorganisms from one patient to another 
via the hands, or from hands that have become contaminated from the environment, can result in 
adverse outcomes. Primary exogenous infection is a direct clinical threat where microorganisms are 
introduced into susceptible sites, such as surgical wounds, intravascular cannulation sites, enteral 
feeding systems or catheter drainage systems. Secondary endogenous infection creates an indirect 
clinical threat where potential pathogens transmitted by the hands establish themselves as 
temporary or permanent colonisers of the patient and subsequently causes infection at susceptible 
sites. Evidence from two previous reviews210 conclude that in outbreak situations contaminated 
hands are responsible for transmitting infections and our previous systematic review indicates that 
effective hand decontamination can significantly reduce infection rates in gastro-intestinal infections 
and in high-risk areas, such as intensive care units.210 

Our systematic review identified two clinically-based trials88,228 and two descriptive studies that 
confirmed the association between hand decontamination and reductions in infection106,206. In a non-
randomised controlled trial (NRCT) a hand washing programme was introduced and in the post 
intervention period respiratory illness fell by 45%228. A further NRCT, introducing the use of alcohol 
hand gel to a long-term elderly care facility, demonstrated a reduction of 30% in HCAI over a period 
of 34 months when compared to the control unit.88 One descriptive study demonstrated the risk of 
ŎǊƻǎǎ ƛƴŦŜŎǘƛƻƴ ǊŜǎǳƭǘƛƴƎ ŦǊƻƳ ƛƴŀŘŜǉǳŀǘŜ ƘŀƴŘ ŘŜŎƻƴǘŀƳƛƴŀǘƛƻƴ ƛƴ ǇŀǘƛŜƴǘΩǎ ƘƻƳŜǎ.106 

Expert opinion is consistent in its assertion that effective hand decontamination results in significant 
reductions in the carriage of potential pathogens on the hands and logically decreases the incidence 
of preventable HCAI leading to a reduction in patient morbidity and mortality.24,128,143 
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6.3 When to decontaminate hands  

6.3.1 Review question 

Several hand hygiene guidelines and policies have been introduced detailing when hands should be 
decontaminated. This review questions aims to determine when hands should be decontaminated by 
looking at the implementation of published hand hygiene guidance and whether hand 
decontamination compliance has increased and infection has reduced. 

What is the clinical and cost effectiveness of when to decontaminate hands, including after the 
removal of gloves, on hand decontamination compliance, MRSA and C diff. reduction or cross 
infection, colony forming units and removal of physical contamination? 

The GDG considered that colony forming units (CFUs) and hand decontamination compliance were 
the most important outcomes for this review question. 

6.3.1.1 Clinical evidence 

Four cohort studies were identified, where the intervention was the introduction of a hand 
decontamination guideline (before and after implementation studies). All studies aimed to increase 
hand decontamination compliance through a multi-modal hand decontamination intervention. 
Allegranzi et al., 20107 implemented the World Health Organisation (WHO) hand hygiene 
improvement strategy (including the 5 moments of hand hygiene) in a hospital in Mali, Africa. The 
WHO 5 moments of hand hygiene encourages health-care workers to clean their hands (1) before 
touching a patient, (2) before clean/aseptic procedures, (3) after body fluid exposure/risk, (4) after 
touching a patient and (5) after touching patient surroundings. Other elements of implementation 
strategy include improving access to handrub, training and education, evaluation and feedback and 
reminders in the workplace. Aragon et al., 200515 implemented the Centres for Disease Control (CDC) 
2002 guideline in one US hospital and Larson et al., 2007145 implemented the same guideline in 40 US 
hospitals. This intervention encourages healthcare workers to use handrub or wash their hands 
before and after every contact. Aragon et al., 200515 also used reminders in the workplace. Rosenthal 
et al., 2005222 implemented the Association for Professionals in Infection Control (APIC) hand hygiene 
guideline in a hospital in Buenos Aires, Argentina. This intervention used education and reminders in 
the workplace. 

No studies from the previous 2003 guideline met the inclusion criteria for this review question. 

See Evidence Table G.2.1, Appendix G, Forest Plots in Figure 1-5, Appendix I. 
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Table 7: After vs. before implementation of a hand hygiene guideline - Clinical study 
characteristics 

Outcome 

Number 
of 
studies Design Limitations Inconsistency Indirectness Imprecision 

Implementation of APIC guideline 

Hand 
decontaminati
on compliance 
- overall222 

1 Observational 
studies 

Serious 
limitations(a) 

No serious 
inconsistency 

Serious 
indirectness 
(b) 

No serious 
imprecision 

Nosocomial 
infections ς 
per 1000 bed 
days222 

1 Observational 
studies 

Serious 
limitations(a) 

No serious 
inconsistency 

Serious 
indirectness 
(b) 

No serious 
imprecision 

Implementation of WHO 5 moments of hand hygiene 

Hand 
decontaminati
on compliance 
- overall7 

1 Observational 
studies 

No serious 
limitations 

No serious 
inconsistency 

Serious 
indirectness 
(b) 

No serious 
imprecision 

Hand 
decontaminati
on compliance 
ς before 
patient 
contact7 

1 Observational 
studies 

No serious 
limitations 

No serious 
inconsistency 

Serious 
indirectness 
(b) 

No serious 
imprecision 

Hand 
decontaminati
on compliance 
ς before 
aseptic task7 

1 Observational 
studies 

No serious 
limitations 

No serious 
inconsistency 

Serious 
indirectness 
(b) 

No serious 
imprecision 

Hand 
decontaminati
on compliance 
ς After body 
fluid exposure 
risk7 

1 Observational 
studies 

No serious 
limitations 

No serious 
inconsistency 

Serious 
indirectness 
(b) 

No serious 
imprecision 

Hand 
decontaminati
on compliance 
ς After patient 
contact7 

1 Observational 
studies 

No serious 
limitations 

No serious 
inconsistency 

Serious 
indirectness 
(b) 

No serious 
imprecision 

Hand 
decontaminati
on compliance 
ς After 
contact with 
patient 
surrounding7 

1 Observational 
studies 

No serious 
limitations 

No serious 
inconsistency 

Serious 
indirectness 
(b) 

Serious 
imprecision 
(c) 

Healthcare-
associated 
infections ς 
Overall7 

1 Observational 
studies 

No serious 
limitations 

No serious 
inconsistency 

Serious 
indirectness 
(b) 

Serious 
imprecision 
(c) 
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Outcome 

Number 
of 
studies Design Limitations Inconsistency Indirectness Imprecision 

Healthcare-
associated 
infections ς 
Urinary tract 
infections7 

1 Observational 
studies 

No serious 
limitations 

No serious 
inconsistency 

Serious 
indirectness 
(b) 

Serious 
imprecision 
(c) 

Healthcare-
associated 
infections ς 
Primary blood 
stream 
infections7 

1 Observational 
studies 

No serious 
limitations 

No serious 
inconsistency 

Serious 
indirectness 
(b) 

Serious 
imprecision 
(c) 

Implementation of CDC 2002 guideline 

Hand 
decontaminati
on compliance 
ς Before 
patient care15 

1 Observational 
studies 

Serious 
limitations(d) 

No serious 
inconsistency 

Serious 
indirectness 
(b) 

No serious 
imprecision 

Hand 
decontaminati
on compliance 
ς After patient 
care15 

1 Observational 
studies 

Serious 
limitations(d) 

No serious 
inconsistency 

Serious 
indirectness 
(b) 

No serious 
imprecision 

Catheter 
associated 
urinary tract 
infection145 

1 Observational 
studies 

Serious 
limitations(e) 

No serious 
inconsistency 

Serious 
indirectness 
(b) 

No serious 
imprecision 

Central line 
associated 
blood stream 
infection145 

1 Observational 
studies 

Serious 
limitations(e) 

No serious 
inconsistency 

Serious 
indirectness 
(b) 

Serious 
imprecision 
(c) 

Colony 
forming units 

0 RCT or 
observational 
studies 

    

MRSA 
reduction or 
cross infection 

0 RCT or 
observational 
studies 

    

C. diff 
reduction or 
cross infection 

0 RCT or 
observational 
studies 

    

Removal of 
physical 
contamination 

0 RCT or 
observational 
studies 

    

(a) Authors note that in addition to the implementation of a hand hygiene guideline other CVC and urinary catheter specific 
infection control interventions were also being conducted simultaneously.  

(b) Hospital intervention rather than community. 
(c) The relatively few events and few patients give wide confidence intervals around the estimate of effect. This makes it 

difficult to know the true effect size for this outcome. 
(d) Unclear as to the exact population of patients and HCW involved in the study. Limited baseline data given. 
(e) Baseline hand decontamination compliance not stated. 



 

Partial Update of NICE Clinical Guideline 2 

Infection Prevention and Control 
Standard principles for hand hygiene 

 
68 

U
p

d
a
te

 2
0

1
2 

 

Table 8: After vs. before implementation of a hand hygiene guideline - Clinical summary of 
findings 

Outcome After  Before Relative risk Absolute effect Quality 

Implementation of APIC guideline 

Hand decontamination 
compliance - overall 

358/1639 
(21.8%) 

155/1932 
(8%) 

RR 2.72  

(2.28 to 3.25) 

138 more per 1000  

(103 more to 181 more) 

VERY 
LOW 

Nosocomial infections ς 
per 1000 bed days  

N/R N/R RR 0.59  

(0.47 to 0.75) 

N/R VERY 
LOW 

Implementation of WHO 5 moments of hand hygiene 

Hand decontamination 
compliance - overall 

358/1639 
(21.8%) 

155/1932 
(8%) 

RR 2.72  

(2.28 to 3.25) 

138 more per 1000  

(103 more to 181 more) 

VERY 
LOW 

Hand decontamination 
compliance ς before 
patient contact  

91/439 
(20.7%) 

23/503 
(4.6%) 

RR 4.53  

(2.92 to 7.03) 

161 more per 1000  

(88 more to 276 more) 

VERY 
LOW 

Hand decontamination 
compliance ς before 
aseptic task  

34/230 
(14.8%) 

11/425 
(2.6%) 

RR 5.71  

(2.95 to 11.06) 

122 more per 1000  

(50 more to 260 more) 

VERY 
LOW 

Hand decontamination 
compliance ς After body 
fluid exposure risk  

94/229 
(41%) 

34/215 
(15.8%) 

RR 2.6  

(1.84 to 3.67) 

253 more per 1000  

(133 more to 422 more) 

VERY 
LOW 

Hand decontamination 
compliance ς After 
patient contact  

201/505 
(39.8%) 

91/559 
(16.3%) 

RR 2.44  

(1.97 to 3.04) 

234 more per 1000  

(158 more to 332 more) 

VERY 
LOW 

Hand decontamination 
compliance ς After 
contact with patient 
surroundings  

15/410 
(3.7%) 

15/457 
(3.3%) 

RR 1.11  

(0.55 to 2.25) 

4 more per 1000  

(15 fewer to 41 more) 

VERY 
LOW 

Healthcare-associated 
infections ς Overall  

22/144 
(15.3%) 

25/134 
(18.7%) 

RR 0.82  

(0.49 to 1.38) 

34 fewer per 1000  

(95 fewer to 71 more) 

VERY 
LOW 

Healthcare-associated 
infections ς Urinary tract 
infections  

10/144 
(6.9%) 

8/134 (6%) RR 1.16  

(0.47 to 2.86) 

10 more per 1000  

(32 fewer to 111 more) 

VERY 
LOW 

Healthcare-associated 
infections ς Primary 
blood stream infections  

1/144 
(0.7%) 

3/134 
(2.2%) 

RR 0.31  

(0.03 to 2.95) 

15 fewer per 1000  

(22 fewer to 44 more) 

VERY 
LOW 

Implementation of CDC 2002 guideline 

Hand decontamination 
compliance ς Before 
patient care  

696/1698 
(41%) 

761/2537 
(30%) 

RR 1.37  

(1.26 to 1.48) 

111 more per 1000  

(78 more to 144 more) 

VERY 
LOW 

Hand decontamination 
compliance ς After 
patient care  

707/955 
(74%) 

784/1104 
(71%) 

RR 1.04  

(0.99 to 1.1) 

28 more per 1000  

(7 fewer to 71 more) 

VERY 
LOW 

Catheter associated 
urinary tract infection  

524/17315
4 (0.3%) 

498/17162
5 (0.3%) 

RR 1.04  

(0.92 to 1.18) 

0 more per 1000  

(0 fewer to 1 more) 

VERY 
LOW 

Central line associated 
blood stream infection  

771/16195
4 (0.5%) 

848/15300
3 (0.6%) 

RR 0.86 

(0.78 to 0.95) 

1 fewer per 1000  

(0 fewer to 1 fewer) 

VERY 
LOW 
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6.3.1.2 Cost-effectiveness evidence 

Two studies were identified which evaluated the costs and consequences associated with relevant 
hand hygiene guidance. Cummings et al 201052,52 developed a mathematical model to estimate the 
cost of noncompliance between patient contacts and potential contamination of surfaces after 
exposure; Stone et al., 2007250,251 evaluated the relationship between adherence to CDC guidelines 
and the cost of hand decontamination products at 40 US hospitals. 

No cost-effectiveness evidence was identified in the previous 2003 guideline. The following brief 
analysis was in the section comparing different hand decontamination products in the 2003 guideline 
but seems better placed here, since it was not a comparative analysis of different hand 
decontamination products but an estimate of the cost-effectiveness of alcohol handrub compared to 
Ψƴƻǘ ǿŀǎƘƛƴƎΩΥ 

ΨEconomic analysis of cost effectiveness is based on the assumption that the rate of infection in 
primary and community care is 4%, i.e. half that in hospital, and that alcohol gel reduces 
infection rate in 30% or 25%, i.e. to 2.8% or 3.0% compared to not washing. For every 1000 
patients, between 10 and 12 infections would be avoided. If each infection resulted in a nurse 
visit (estimated cost £25) then between £250 and £300 would be saved in avoided costs. This is 
without the possibility of Accident and Emergency Department attendances and/or inpatient 
stays. Therefore, if the cost of an alcoholic handrub is within 25 pence of the cost of conventional 
handwashing, it will be cost saving. If one were to include patient outcomes (i.e. avoiding 
infection with the associated morbidity and mortality) and hospital attendance, the cost 
effectiveness of hand hygiene with alcohol rubs would increase.Ω  

The true baseline rate of infection in the community is far more complex than this estimate 
suggests118 and the assumed reduction in the rate of infections is slightly greater than that observed 
for overall infections in the clinical studies included in our review.6,7 For other, more severe infections 
such as vascular and urinary catheter-associated infections, baseline rates are much greater and the 
relative risk reduction associated with hand washing is variable.7,15 It is important to take into 
account different patterns of resistance, cost, morbidity, and mortality associated with different 
infections to gain an accurate estimate of cost-effectiveness for different infection control 
interventions. Given that these assumptions are overly simplistic, plus the fact that this analysis did 
not take into account any measure of compliance to hand hygiene guidance or downstream cost and 
quality of life consequences resulting from infection, this analysis has serious limitations and is only 
partially applicable.  

Table 9: Hand hygiene guidance ς Economic summary of findings  

Study Limitations Applicability  Other comments 

Cummings 
201052 

Minor limitations(a)  Partially applicable(c)  Outcomes: MRSA colonisation and 
MRSA infection after noncompliant 
patient contact episodes; cost per 
noncompliant episode. 

Stone 2007251 Potentially serious 
limitations(d)  

Partially applicable(d) Outcomes: Difference in hand hygiene 
product costs between hospitals with 
high and low rates of compliance to 
CDC guidelines. 

(a) Cost of hand decontamination product not accounted for. 
(b) US Hospital perspective - rate of patient contact, exposure, and transmission may be different in a UK community 

setting; health effects not expressed as QALYs. 
(c) Not a comparative analysis; no measure of patient outcome (i.e. infection rates) and no account of the cost of infection. 
(d) USA Hospital perspective, no measure of patient outcome. 
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Table 10: Hand hygiene guidance ς Economic summary of findings 

Study Incremental cost 
Incremental 
effects ICER Uncertainty  

Cummings 
201052 

Each time healthcare workers do 
not wash their hands between 
patients was associated with a cost 
of £1.29, £34.14 depending on 
whether the MRSA status of the 
first patient is known or unknown.  

Not washing hands before direct 
contact with one patient after 
coming in contact with another 
ǇŀǘƛŜƴǘΩǎ ŜƴǾƛǊƻƴƳŜƴǘ ǿŀǎ 
associated with a cost of £1.01.  

N/A N/A  A 1% and 5% increase in 
compliance to guideline 
recommendations 
resulted in hospital-wide 
savings of £25, 772 and 
£128, 863, respectively.  

Stone 2007251 Hospitals with high compliance had 
an annual hand hygiene product 
cost that was £2, 995 greater than 
hospitals with low compliance. 

N/A N/A N/A 

6.3.1.3 Evidence statements 

Clinical  There is a statistically significant and clinically important increase in hand  
  decontamination compliance (before patient contact, before aseptic task, after body 
  fluid exposure and after patient contact) with the implementation of the WHO 5 
  moments (VERY LOW QUALITY). 

It is uncertain whether there is any difference in hand decontamination compliance 
after contact with patient surroundings, or healthcare-associated infections with the 
implementation of the WHO 5 moments (VERY LOW QUALITY). 

There is a statistically significant and clinically important increase in hand 
decontamination compliance before patient care with the implementation of the 
CDC 2002 hand hygiene guideline (VERY LOW QUALITY). 

It is unlikely that there is any difference in hand decontamination compliance after 
patient care, or in catheter associated UTIs with the implementation of the CDC 2002 
hand hygiene guideline (VERY LOW QUALITY). 

There is a statistically significant decrease of uncertain clinical importance in central 
line associated blood stream infections with the implementation of the CDC 2002 
hand hygiene guideline (VERY LOW QUALITY). 

There is a statistically significant and clinically important increase in hand 
decontamination compliance and a statistically significant decrease in nosocomial 
infections per 1000 bed days with the implementation of the APIC hand hygiene 
guideline (VERY LOW QUALITY).  

No studies were identified that reported colony forming units, MRSA reduction or 
cross infection, C. diff reduction or cross infection or removal of physical 
contamination. 

Economic Noncompliance with hand hygiene guidance is associated with infection-related costs 
(MINOR LIMITATIONS AND PARTIALLY APPLICABLE). Although compliance with hand 
hygiene guidelines is associated with an increase in the use of hand decontamination 
products (POTENTIALLY SERIOUS LIMITATIONS AND PARTIALLY APPLICABLE), it is 
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likely that this cost will be offset by a reduction in infections and infection-related 
costs (MINOR LIMITATIONS AND PARTIALLY APPLICABLE).  

6.3.1.4 Recommendations and link to evidence 

Recommendations 

4. Hands must be decontaminated in all of the following 
circumstances:  

¶ immediately before every episode of direct patient contact or 
care, including aseptic procedures 

¶ immediately after every episode of direct patient contact or 
care 

¶ immediately after any exposure to body fluids 

¶ immediately after any other activity or contŀŎǘ ǿƛǘƘ ŀ ǇŀǘƛŜƴǘΩǎ 
surroundings that could potentially result in hands becoming 
contaminated 

¶ immediately after removal of gloves. [new 2012] 

Relative values of different 
outcomes 

The GDG felt that reducing colony forming units (CFUs), and improving hand 
decontamination compliance were the most important outcomes. However, 
CFUs were not reported in any of the included studies. Healthcare-associated 
infections were reported in the studies and were considered to be an 
important outcome by the GDG. 

Reduction of MRSA and C. diff infections, prevention of MRSA and C. diff cross 
infections, and the removal of physical contamination were also felt to be 
important outcomes. However, none of these outcomes were reported in the 
included studies. 

Trade off between clinical 
benefits and harms 

When considering the evidence, the GDG wrote this recommendation 
cognisant of the fact that the World Health Organisation (WHO) 5 moments of 

hand hygiene being the current international model of when to 

decontaminate hands which is widely implemented in the UK. The potential 
benefits of this recommendation are:  

¶ protection of patients  

¶ protection of healthcare workers 

¶ protection of healthcare environment 

¶ prevention of cross infection of pathogenic organisms.  

The evidence shows that there is an increase in hand decontamination 
compliance before and after patient contact with the implementation of the 
WHO 5 moments, but no difference after contact with patient surroundings. 
This is the same finding as with the implementation of the CDC 2002 guideline; 
increased hand decontamination compliance before patient care, but no 
statistically significant difference in hand decontamination compliance after 
patient care. Hence, the recommendation does not specifically separate out 
hand decontamƛƴŀǘƛƻƴ ŀŦǘŜǊ ŎƻƴǘŀŎǘ ǿƛǘƘ ŀ ǇŀǘƛŜƴǘΩǎ ǎǳǊǊƻǳƴŘƛƴƎǎ ŀǎ ŀ 
separate bullet point. Catheter associated UTIs and nosocomial infections per 
1000 bed days were shown to decrease with the implementation of the CDC 
2002 and APIC guidelines, respectively. 

Potential harms include the effect of continual washing on hands and skin 
condition (leading to dry cracked hands being more susceptible to increased 
infections and thus the spread of infection), which may depend on the product 
used (see section 6.4 below) and impact on staff time. 

Additional harms could include increased numbers of skin allergies from 
continual handwashing/decontamination, leading to additional occupational 
health visits. The GDG did not consider that a separate recommendation was 
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necessary to address these potential harms. 

Economic considerations The GDG agreed that any marginal increase in costs (in terms of staff time and 

product cost) associated with increased compliance to hand hygiene guidance 

will likely be offset by a corresponding reduction in infection rates. It is 

possible that only a small improvement in compliance to hand hygiene 
guidelines is necessary in order for healthcare organisations to realise cost 
savings.  

Quality of evidence Four very low quality cohort studies were identified. The population is indirect 
(not in community settings) and one study is based in a low income country7. 

There is also a variation in the intervention used, which is the hand hygiene 
guideline implemented. There are different guidelines implemented (WHO, 
CDC and APIC) and the guideline implementation involves a multi-modal hand 
decontamination strategy, which is not just the implementation of a new 
strategy of when to decontaminate hands, but also introducing handrubs to 
increase compliance and education about how to decontaminate hands 
effectively. Therefore the effects on compliance and infection could be 
attributed to the increased availability of handrub and improved hand 
decontamination technique as well as the strategy of when to decontaminate 
hands. 

No evidence was identified looking at hand decontamination specifically after 
the removal of gloves, but GDG consensus was that this should be included. It 
was included in the previous guideline under the PPE section relating to glove 
disposal. The part of the original recommendation in the PPE section relating 
to hand decontamination after removal of gloves has now been incorporated 
into this recommendation.  

Other considerations The GDG considered that this recommendation relates to patient safety and 
that the consequence of not implementing it mean that the risk of adverse 
ŜǾŜƴǘǎ ŀǊŜ ǎƻ ǎŜǾŜǊŜΣ ǘƘŀǘ ǘƘŜ ǳǎŜ ƻŦ ǘƘŜ ǿƻǊŘ ΨƳǳǎǘΩ ƛǎ ŀǇǇǊƻǇǊƛŀǘŜ ƛƴ ƭƛƴŜ ǿƛǘƘ 
guidance from the NICE Guidelines Manual (2009)182. The recommendation is 
consistent with the WHO 5 moments of hand hygiene. Whilst the GDG felt that 
ΨŘƛǊŜŎǘ ǇŀǘƛŜƴǘ ŎƻƴǘŀŎǘ ƻǊ ŎŀǊŜΩ ǎƘƻǳƭŘ ŎƻǾŜǊ ŀseptic procedures within the first 
bullet pointΣ ǘƘŜȅ ŦŜƭǘ ǘƘŀǘ ŀŘŘƛƴƎ ƛƴ ΨƛƴŎƭǳŘƛƴƎ ŀǎŜǇǘƛŎ ǇǊƻŎŜŘǳǊŜǎΩ clarified 
this.  

There can be problems in accessing water and clean towels in the community 
setting, and the GDG acknowledge that there is variation in level of resources 
across the country and in homes. The GDG felt that it was important that all 
healthcare staff have access to alcohol handrub to decontaminate hands 
whatever the setting and those working in the community should have access 
to hand washing kits where it is not available e.g. soap, paper towels and/or 
wipes. Please see recommendation 5.2.1.1 in the standard precautions chapter 
detailing the importance of access to hand decontamination supplies.  

The GDG have prioritised this recommendation as a key priority for 
implementation as they consider that it has a high impact on outcomes that 
are important to patients. For further details see section 4.1. 
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6.4 Choice of hand cleaning preparation 

6.4.1 Review question 

The following question aims to determine which is the most clinical and cost effective hand cleaning 
preparation. This is an important question given that a wide variety of products exist, including 
variations in concentrations of alcohol contained in products. The GDG considered the most 
important outcomes to be colony forming units (CFUs), hand decontamination compliance, removal 
of physical contamination and general reduction of cross infection. 

What is the clinical and cost effectiveness of cleaning preparations (soap and water, alcohol based 
rubs, non-alcohol products and wipes) for healthcare worker hand decontamination, on hand 
decontamination compliance, MRSA and C. diff reduction or cross infection, colony forming units and 
removal of physical contamination? 

6.4.1.1 Clinical evidence 

Five trials were identified (three RCTS and two randomised crossover trials) comparing alcohol 
handrub with antiseptic handwash102,144,152 or non-antiseptic handwash.152,282,287 Alcohol handrub 
containing 45% 2-propanol and 30% 1-propanol was used in Girou et al., 2002102, Lucet et al., 2002152, 
Winnefeld et al., 2000282 and Zaragoza et al., 1999287 and the handrub in Larson et al., 2001144 
contained 61% ethanol. All of these studies were included in the previous 2003 guideline, no 
additional studies were found from the update search. 

See Evidence Table G.2.2, Appendix G, Forest Plots in Figure 8, Appendix I. 

Table 11: Alcohol handrub vs. non-antiseptic soap - Clinical study characteristics 

Outcome 

Number 
of 
studies Design Limitations Inconsistency Indirectness Imprecision 

Log 10 CFU 
(Finger print 
technique)152 

1 Crossover Serious 
limitations(a) 

No serious 
inconsistency 

Serious 
indirectness(b) 

No serious 
imprecision 

Mean CFU 
(Hand printing 
on blood agar 
plates) 287 

1 Crossover Serious 
limitations(a) 

No serious 
inconsistency 

Serious 
indirectness(b) 

No serious 
imprecision 

CFU (Mean log 
change)282 

1 RCT Serious 
limitations(c) 

No serious 
inconsistency 

Serious 
indirectness(b) 

N/A(d) 

Hand 
decontaminatio
n compliance 

0 RCT      

MRSA reduction 
or cross 
infection 

0 RCT     

C. diff reduction 
or cross 
infection 

0 RCT     

Removal of 
physical 
contamination 

0 RCT     

(a) Crossover study, healthcare workers used both intervention and control. 
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(b) Hospitals setting rather than community. 
(c) Unclear allocation concealment. 
(d) No standard deviation reported so confidence intervals are unknown, therefore unknown whether effect is precise or 

not. 

Table 12: Alcohol handrub vs. non-antiseptic soap - Clinical summary of findings 

Outcome 
Alcohol 
handrub 

Non-antiseptic 
soap 

Relative 
risk Absolute effect Quality  

Log 10 CFU (Finger print 
technique) 

43 43 - 
MD 0.76 lower  

(0.93 to 0.59 lower) 

LOW 

Mean CFU (Hand 
printing on blood agar 
plates) 

43 43 - 
MD 7 lower (32.27 
lower to 18.27 
higher) 

LOW 

CFU (Mean log change) 26 25 - Intervention: -0.342  

Control: +0.122 

P = 0.004(a) 

LOW 

(a) No standard deviation reported, p value reported as stated in the study. 

Table 13: Alcohol handrub vs. antiseptic soap - Clinical study characteristics 

Outcome 

Number 
of 
studies Design Limitations Inconsistency Indirectness Imprecision 

Log 10 CFU 
(Finger print 
technique)152 

1 Crossover Serious 
limitations(a) 

No serious 
inconsistency 

Serious 
indirectness(b) 

Serious 
imprecision(c) 

CFU (Finger 
print 
technique)102 

1 RCT Serious 
limitations(d) 

No serious 
inconsistency 

Serious 
indirectness(b) 

Serious 
imprecision(c) 

CFU - 2 weeks 
(Glove juice 
technique)144 

1 RCT Serious 
limitations(d) 

No serious 
inconsistency 

Serious 
indirectness(b) 

No serious 
imprecision 

CFU - 4 weeks 
(Glove juice 
technique)144 

1 RCT Serious 
limitations(d) 

No serious 
inconsistency 

Serious 
indirectness(b) 

No serious 
imprecision 

Hand 
decontaminati
on compliance 

0 RCT     

MRSA 
reduction or 
cross infection 

0 RCT     

C. diff 
reduction or 
cross infection 

0 RCT     

Removal of 
physical 
contamination 

0 RCT     

(a) Crossover study, healthcare workers used both intervention and control. 
(b) Hospitals setting rather than community. 
(c) The relatively few events and few patients give wide confidence intervals around the estimate of effect. This makes it 

difficult to know the true effect size for this outcome. 
(d) Unclear allocation concealment. 
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Table 14: Alcohol handrub vs. antiseptic soap - Clinical summary of findings 

Outcome 
Alcohol 
handrub 

Antiseptic 
soap 

Relative 
risk Absolute effect Quality 

Log 10 CFU (Finger 
print technique) 

43 43 - 
MD 0.2 lower  

(0.35 to 0.05 lower) 

VERY 
LOW 

CFU (Finger print 
technique) 

12 11 - MD 34 lower  

(104.98 lower to 36.98 higher) 

VERY 
LOW 

Log 10 CFU - 2 weeks 
(Glove juice technique) 

26 26 - MD 0.09 higher  

(0.39 lower to 0.57 higher) 

LOW 

Log 10 CFU - 4 weeks 
(Glove juice technique) 

26 24 - MD 0.08 higher  

(0.42 lower to 0.58 higher) 

LOW 

Table 15: Antiseptic soap vs. non-antiseptic soap - Clinical study characteristics 

Outcome 

Number 
of 
studies Design Limitations Inconsistency Indirectness Imprecision 

Log 10 CFU 
(Finger print 
technique)152 

1 Crossover Serious 
limitations(a) 

No serious 
inconsistency 

Serious 
indirectness 
(b) 

No serious 
imprecision 

Hand 
decontamination 
compliance 

0 RCT     

MRSA reduction 
or cross infection 

0 RCT     

C. diff reduction 
or cross infection 

0 RCT     

Removal of 
physical 
contamination 

0 RCT     

(a) Crossover study, healthcare workers used both intervention and control. 
(b) Hospitals setting rather than community. 

Table 16: Antiseptic soap vs. non-antiseptic soap - Clinical summary of findings 

Outcome 
Antiseptic 
soap(a) 

Non-antiseptic 
soap(a) Relative risk Absolute effect Quality 

Log 10 CFU (Finger 
print technique) 

43 43 - 
MD 0.56 lower  

(0.77 to 0.35 lower) 

LOW 

(a) Number of healthcare workers in each study arm. 
(b) Mean log change in CFUs given for intervention and control. 

6.4.1.2 Cost-effectiveness evidence 

Two trial-based cost-analyses44,144 and one cost-consequence analysis251 comparing the use of alcohol 
handrub to non-antiseptic soap were included. For a list of excluded studies and reasons for 
exclusion, please refer to Appendix L. 

The GDG were also presented with the current UK prices of hand decontamination cleaning 
preparations to inform decision making.  

No economic studies were identified in the previous 2003 guideline. In the previous guideline, the 
informal economic evaluation presented in section 6.3.1.2 was included under the current section. 
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However, this evaluation did not consider the cost-effectiveness of alternative hand 
decontamination cleaning preparations and was therefore not considered appropriate for this 
question. 

Table 17: Alcohol handrub vs. non-antiseptic soap ς Economic summary of findings  

Study Limitations Applicability Other Comments 

Cimiotti 200444 Potentially serious 
limitations(a) 

Partially 
applicable(b)  

Outcomes: observed hand 
decontamination quality; direct 
product cost; application time per 
product. 

Larson 2001144 Potentially serious 
limitations(c) 

Partially 
applicable(d) 

Outcomes: mean microbial count; 
application time per product.  

Stone 2007251 Potentially serious 
limitations(e) 

Partially 
applicable(f)  

Outcomes: Difference in hand 
decontamination product costs 
between hospitals with high and low 
rates of compliance to CDC guidelines. 

(a) Non-randomised cross-over study design; subjective outcome measure of hand hygiene quality. 
(b) Neonatal ICU; US hospital perspective. 
(c) No patient outcomes, no consideration of uncertainty, industry funded.  
(d) Surgical ICU; US hospital perspective  
(e) No comparative analysis.  
(f) USA Hospital perspective, no measure of patient outcome.  

Table 18: Alcohol handrub vs. non-antiseptic soap ς Economic summary of findings  

Study Incremental cost Incremental effects ICER Uncertainty  

Cimiotti 200444 Alcohol handrub is £30 
less costly per 1000 
hand hygiene episodes. 

Better quality hand 
hygiene, and less 
time required per 
hand regimen with 
alcohol-based 
product. 

Alcohol-based 
product dominant  

N/R  

Larson 2001144 Alcohol handrub is 
£0.09 less costly per 
shift. 

Greater reduction in 
microbial cultures, 
fewer deviations 
from protocol, and 
less time required 
per hand regimen 
with alcohol-based 
product. 

Alcohol-based 
product dominant 

N/R 

Stone 2007251 Hospitals with a high 
ratio of alcohol 
handrub use had an 
annual hand hygiene 
product expenditure 
that was £3, 174 
greater than hospitals 
with a low ratio of 
alcohol handrub use.  

N/A N/A N/A  

Table 19: Hand decontamination product costs 

 
Alcohol-based 
handrub  

Non-antiseptic 
liquid Soap  Antiseptic Soap Paper towels  

Mean cost per litre (£) 3.16  4.79 7.13  1.07 (250 sheets)  

Source: Based on average 2010 Supply Chain187 prices. 
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6.4.1.3 Evidence statements 

Clinical  There is a statistically significant reduction of uncertain clinically importance in mean 
  log change in CFUs and it is unlikely that there is any difference in log 10 CFUs after 
  use of alcohol handrubs compared to handwashing with non-antiseptic soap and 
  water (LOW QUALITY). 

There is a statistically significant, but not clinically important, reduction in log 10 
CFUs after use of alcohol handrubs compared to antiseptic soap and water (VERY 
LOW QUALITY). 

It is uncertain whether there is any difference in CFUs (glove juice technique) with 
alcohol handrubs compared to antiseptic soap and water (LOW QUALITY). 

There is a statistically significant, but not clinically important, reduction in log 10 
CFUs after use of antiseptic soap compared to non-antiseptic soap and water (LOW 
QUALITY). 

No studies were identified that reported hand decontamination compliance, MRSA 
reduction or cross infection, C. diff reduction or cross infection or removal of physical 
contamination. 

Economic On a per-hand decontamination episode basis, alcohol-based handrub appears to be 
less costly and lead to better hand decontamination practice than non-antiseptic 
soap. (POTENTIALLY SERIOUS LIMITATIONS AND PARTIALLY APPLICABLE EVIDENCE)  

6.4.1.4 Recommendations and link to evidence 

Recommendations 

5. Decontaminate hands preferably with a handrub (conforming 
to current British Standardsz), except in the following 
circumstances, when liquid soap and water must be used:  

¶ when hands are visibly soiled or potentially contaminated with 
body fluids or 

¶ in clinical situations where there is potential for the spread of 
alcohol-resistant organisms (such as Clostridium difficile or 
other organisms that cause diarrhoeal illness). [new 2012] 

Relative values of different 
outcomes 

The GDG considered the most important outcomes to be colony forming units 
(CFUs), hand decontamination compliance, removal of physical contamination 
and general reduction of cross infection of all infections. However the only 
outcome reported in the included studies were CFUs. 

Trade off between clinical 
benefits and harms 

The benefits of implementing this recommendation are the reduced spread of 
potential pathogens and to prevent the spread of HCAI. In addition, the GDG 
considered that the visibility of alcohol handrub and hand cleaning enhances 
the patient experience (as a form of reassurance that infection control 
precautions are being used). The GDG felt that it also reinforces good basic 
practice for self care. 

The evidence shows that alcohol handrubs are as effective, if not more 
effective, at reducing CFUs on hands compared to hand washing. Alcohol 
handrub has also been linked to increased hand decontamination compliance, 
which is also found in the multi model hand decontamination interventions 
ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ ΨǿƘŜƴ ǘƻ ǿŀǎƘ ȅƻǳǊ ƘŀƴŘǎΩ ǊŜǾƛew question, see section 
6.3.1.4. 

The exceptions in the bullet points for when to perform hand washing are 

                                                           
z BS EN 1500:2013. 
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based on GDG informal consensus, based on discussions at the GDG meeting, 
as no RCT evidence was identified, but are also consistent with WHO guidance. 
The GDG considered that during outbreaks such as diarrhoeal illness (which is 
outside the scope of this guideline), alcohol is ineffective at killing spores such 
as C. diff. Mechanical friction from washing hands with soap and water was 
considered more appropriate for physically removing spores from the surface 
of contaminated hands. The GDG also sought advice from the microbiologist 
co-optee. 

Potential harms are the effect of continual washing on hands and skin 
condition and ǘƘŜ ŘŀƴƎŜǊ ƻŦ ƛƴŜŦŦŜŎǘƛǾŜ ΨƻǾŜǊ ǘƘŜ ŎƻǳƴǘŜǊΩ όƴƻǘ ŎƻƴŦƻǊƳƛƴƎ ǘƻ 
current European and British Standards) compliant handrubs being used. The 
GDG did not feel a separate recommendation was warranted to mitigate 
against the potential harm of continual hand washing other than 
recommendation 6.7.1.1 and have specified within the new recommendation 
that handrub used should meet the specified European and British Standard.  

Economic considerations The GDG agreed that alcohol handrub is likely to be cost saving in terms of 
staff time and product costs except in outbreak situations. The GDG thought 
that in situations where there is potential for the spread of alcohol-resistant 
organisms, soap and water is the only appropriate cleaning preparation.  

Quality of evidence Three very low to low quality RCTs were identified comparing alcohol rubs to 
hand washing with soap and water. All of these studies were downgraded for 
indirectness as they are hospital based and not in community settings. These 
studies all had relatively small sample sizes and an imprecise estimate of 
effect. The studies identified only reported one outcome that was prioritised 
by the GDG, CFUs, which showed no statistical difference with alcohol 
handrubs compared to hand washing with soap and water. However, GDG 
consensus was used to recommend handrub based on the long established 
role of alcohol in hand decontamination, acknowledging that poor RCT 
evidence was attributed to manufacturers performing laboratory tests to meet 
EU standards and not necessarily requiring further RCT evidence to prove 
efficacy.  

No RCTs or cohort studies were found for visibly soiled hands. The RCTs 
identified stated that healthcare workers should wash hands with soap and 
water if hands were visibly soiled and thus the intervention group (handrub) 
washed their hands in this situation. 

Other considerations The GDG considered that this recommendation relates to patient safety and 
that the consequence of not implementing it means that the risk of adverse 
ŜǾŜƴǘǎ ŀǊŜ ǎƻ ǎŜǾŜǊŜΣ ǘƘŀǘ ǘƘŜ ǳǎŜ ƻŦ ǘƘŜ ǿƻǊŘ ΨƳǳǎǘΩ ƛǎ ŀǇǇǊƻǇǊƛŀǘŜ and in line 
with guidance from the NICE Guidelines Manual (2009).182  

The GDG noted that although there was no evidence available for non-alcohol 
handrubs they did not want to prevent such products being used if they meet 
European and British Standards. Therefore, the recommendation specifies a 
ΨƘŀƴŘǊǳō ŎƻƴŦƻǊƳƛƴƎ ǘƻ ŎǳǊǊŜƴǘ 9ǳǊƻǇŜŀƴ ŀƴŘ .ǊƛǘƛǎƘ {ǘŀƴŘŀǊŘǎΩΣ ǊŀǘƘŜǊ ǘƘŀƴ 
ŀƴ ΨŀƭŎƻƘƻƭΩ ƘŀƴŘǊǳōΦ 

BS EN 1500 is the British Standard test for determining the bactericidal efficacy 
of hygienic hand disinfection (handrubs).27 The hands of 12-15 volunteers are 
artificially contaminated with Escherichia coli and treated in a crossover design 
with the test or reference product (60 second application of 60% 2-propanol. 
The tested handrub should not be significantly less effective than the reference 
alcohol). 

There can be problems in accessing water and clean towels in the community 
setting, and the GDG acknowledge that there is variation in levels of resources 
across the country and in homes. It is important that all healthcare staff have 
access to handrub to decontaminate hands whatever setting and those 
working in the community should have access to hand washing kits where 
running water and clean towels are not available e.g. soap, paper towels 
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and/or wipes. Please see recommendation 5.2.1.1 in the standard precaution 
general recommendation detailing importance of access to hand 
decontamination supplies. Also see the recommendation on hand 
decontamination technique in section 6.6.1.1 as training in proper hand 
decontamination methods is important. 

The GDG discussed that it may be difficult in the community to determine 
which patients were infected with C. diff or MRSA and recommended that 
those caring for patients with any diarrhoeal illness should wash their hands 
with liquid soap and water. The GDG also discussed that there might be 
concerns about using handrubs that contain alcohol. It is important that 
patients are aware of the pros and cons of using these products. If religious 
beliefs are a source of concern, the patients could be made aware of the 
official stand of religious bodies about the product. When information is 
available, it would be useful to direct the patients to these information sources 
to clarify the positions. For example, the official position of the Muslim 
Councils of Britain is that ά9ȄǘŜǊƴŀƭ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ǎȅƴǘƘŜǘƛŎ ŀƭŎƻƘƻƭ ƎŜƭΦΦΦΦΦΦΦΦ ƛs 
considered permissible within the remit of infection control because (a) it is not 
an intoxicant and (b) the alcohol used in the gels is synthetic, i.e., not derived 
from fermented fruit. Alcohol gel is widely used throughout Islamic countries in 
health ŎŀǊŜ ǎŜǘǘƛƴƎέ.178  

6.5 Decontaminating wrists and bare below the elbow policy 

6.5.1 Review question 

What is the clinical and cost effectiveness of healthcare workers decontaminating wrists vs. not 
decontaminating wrists or usual practice on MRSA and C. diff reduction or cross infection, colony 
forming units and removal of physical contamination and transient organisms? 

What is the clinical and cost effectiveness of healthcare workers following bare below the elbow 
policy (short sleeves or rolled up sleeves) vs. no bare below the elbow policy (long sleeves, not rolled 
up or no specific restrictions) on MRSA and C. diff reduction or cross infection, colony forming units 
and removal of physical contamination and transient organisms? 

The GDG considered cross infections as the most important outcome. 

6.5.1.1 Clinical evidence 

No RCT or cohort studies examined whether wrists should be washed in regular hand 
decontamination. One RCT compared the effectiveness of hand washing between a group with bare 
below the elbow uniform policy vs. another group with usual uniform. 

The GDG defined bare below the elbow (BBE) as not wearing false nails or nail polish when delivering 
direct patient care. Not wearing a wrist-watch or stoned rings. Healthcare workers garments should 
be short sleeved or be able to roll or push up sleeves when delivering direct patient care and 
performing hand decontamination.  

It is recognised that healthcare workers delivering direct patient care in the outdoor environment 
(for example ambulance staff) would still be required to wear long sleeved high visibility and 
inclement weather clothing in accordance with health and safety legislation. Local uniform policy 
should reflect these requirements while also allowing the wearer to perform effective hand 
decontamination when delivering direct patient care. 

See Evidence Table G.2.3, Appendix G, Forest Plots in Figure 13, Appendix I. 
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Table 20: Bare below the elbow (BBE) policy  vs. control (usual uniform) - Clinical study 
characteristics 

Outcome 

Number 
of 
studies Design Limitations Inconsistency Indirectness Imprecision 

Compliance: 
Percentage of the 
areas of the hands 
(wrist & palm) 
missed87 

1 RCT Serious 
limitation(a) 

No serious 
inconsistency 

No serious 
indirectness(b) 

Serious 
imprecision(c) 

Compliance: 
Percentage of the 
areas of the wrists 
missed87 

1 RCT Serious 
limitation(a)  

No serious 
inconsistency 

No serious 
indirectness(b) 

Serious 
imprecision(c) 

Compliance: 
Percentage of the 
areas of the palms 
missed87 

1 RCT Serious 
limitation(a) 

No serious 
inconsistency 

No serious 
indirectness(b) 

Serious 
imprecision(c) 

Colony forming 
units 

0 RCT     

Cross infection of 
MRSA 

0 RCT     

Cross infection of C. 
diff 

0 RCT     

Removal of physical 
contamination and 
transient organisms 

0 RCT     

(a) Randomisation allocation and concealment method not reported. Participants were aware of the observation and 
evaluation of their hand washing - there is a risk of performing better (i.e. wash hands more thoroughly) than usual. 

(b) Indirect population. The study only recruited medical students and doctors working in a teaching hospital. Other 
healthcare professionals were not recruited and there were no further information about the population. Outcomes 
were indirect ς measured % of areas of missed by the alcohol gel. However, the GDG believe this is not serious 
indirectness and did not lower their confidence of the results.  

(c) Actual values were not reported, and number of participants in each arm not reported. Number of participants were 
obtained from authors.  

 

Table 21: Bare below elbow policy  vs. control (usual uniform) group  - Clinical summary of 
findings 

Outcome BBE policy Control Relative risk Absolute effect Quality 

Compliance: Percentage 
of the areas of the 
hands (wrist & palm) 
missed  

 9.3 ± 9.2 11.1 ± 7.2 N/A 1.80 [-4.46, 0.86] 

 

 LOW 

Compliance: Percentage 
of the areas of the wrists 
missed  

38.9±38.7  52.8 ±27.9  N/A -13.9%[-24 to 3.3](a) LOW 

Compliance: Percentage 
of the areas of the palms 
missed  

7.2± 7.1 8.2±6.4 N/A -1.00 [-3.17, 1,17]  LOW 

(a) Calculated by NCGC based on the information from authors ς BBE policy arm had 73 participants, control arm had 76 
participants.  
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6.5.1.2 Cost-effectiveness evidence 

No cost-effectiveness evidence was identified in the update search and none was included in the 
previous 2003 guideline.  

This question was not thought relevant for economic consideration.  

6.5.1.3 Evidence statements 

Clinical It is unlikely there is any difference in the percentage areas missed on the palms and 
on the whole hand during hand washing with alcohol handrub in the BBE policy 
group compared to the control group. There is statistically significant decrease of 
uncertain clinical importance in the percentage of areas on the wrists missed during 
hand washing with alcohol handrub in BBE policy group compared to the control 
group (LOW QUALITY).  

No studies were identified that reported colony forming units, cross infection of 
MRSA, cross infection of C. diff or removal of physical contamination and transient 
organisms. 

Economic No economic studies were identified.  

6.5.1.4 Recommendations and link to evidence 

Recommendations 

6. Healthcare workers should ensure that their hands can be 
decontaminated throughout the duration of clinical work by: 

¶ being bare below the elbowaa when delivering direct patient 
care 

¶ removing wrist and hand jewellery 

¶ making sure that fingernails are short, clean and free of nail 
polish 

¶ covering cuts and abrasions with waterproof dressings. [new 
2012] 

Relative values of 
different outcomes 

The GDG considered cross infections as the most important outcome. The GDG 
also considered compliance to hand decontamination practices, the 
effectiveness of removal of physical contamination (bodily fluids and dirt) and 
the reduction of microbial counts as measured by colony forming units (CFUs) 
to be the most important considerations. 

Trade off between clinical 
benefits and harms 

This recommendation could lead to better and more effective hand 
decontamination. There is some evidence that healthcare professionals 
following BBE uniform policies are less likely to miss the wrist area when 
washing hands. The GDG are aware of obligations for staff to follow local 
uniform policy. 

There are no clinical harms from this recommendation. 

Economic considerations The additional staff time taken to adhere to this recommendation is minimal. 
Any potential reduction in infections associated with compliance to this 
recommendation would result in cost savings.  

Quality of evidence No RCT or cohort studies comparing decontaminating the wrists against not 

                                                           
aa For the purposes of this guideline, the GDG considered bare below the elbow to mean; not wearing false nails or nail 

polish; not wearing a wrist-watch or stoned rings; wearing short-sleeved garments or being able to roll or push up 
sleeves. 
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decontaminating the wrist in hand decontamination were found. There were 
also no relevant laboratory studies comparing bacterial counts on the wrists. 
Only one RCT was found comparing the impact of BBE vs. usual practice on the 
thoroughness of hand and wrist decontamination. The quality of evidence was 
low. Without any data of infections, it is difficult to interpret the clinical 
importance of the areas missed during handwashing. 

There is no evidence that washing the wrist helps to reduce infections. 

Recommendations for nails and covering cuts and abrasions came from the 
previous edition of this guideline. Clinical questions for these factors were not 
included in the guideline update.  

Other considerations The GDG developed this recommendation based on consensus. The GDG 
developed the recommendation after considering the evidence and were 
aware of current policies and guidelines in this area from the Department of 
Health70, WHO285 and professional bodies such as the Royal College of 
Nursing225. The recommendation is congruent with the uniform or hand 
decontamination policies of these bodies.  

¢ƘŜ D5D ŎƻƴǎƛŘŜǊŜŘ ǘƘŀǘ ΨŘǳǊŀǘƛƻƴ ƻŦ ŎƭƛƴƛŎŀƭ ǿƻǊƪΩ ŎƻǾŜǊŜŘ ŀƴȅ ƛƴǎǘŀƴŎŜ ǿƘŜƴ 
clinical work was being delivered for example, a shift.  

The final two bullet points of this recommendation were not reviewed for this 
update and therefore are taken directly from the 2003 guideline: making sure 
that fingernails are short, clean and free of nail polish and covering cuts and 
abrasions with waterproof dressings. 

The GDG recognise that healthcare workers are either reluctant or cannot 
remove wedding rings and are aware that some local dress code policies 
consider that one plain band is acceptable. The evidence related to what 
specifically constitutes BBE was not reviewed for this guideline and the GDG 
could not make a more detailed recommendation in this area. For the 
purposes of this guideline the GDG considered bare below the elbow to mean; 
not wearing false nails or nail polish, not wearing a wrist-watch or stoned rings, 
wearing short sleeved garments or be able to roll or push up sleeves when 
delivering direct patient care and performing hand decontamination. 

¢ƘŜ ǎŜŎƻƴŘ ōǳƭƭŜǘ Ǉƻƛƴǘ ƛƴ ǘƘƛǎ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴΣ ΨǊŜƳƻǾƛƴƎ ǿǊƛǎǘ ŀƴŘ ƘŀƴŘ 
ƧŜǿŜƭƭŜǊȅΩ ƛǎ ǘŀƪŜƴ ŦǊƻƳ ǘƘŜ нлло ƎǳƛŘŜƭƛƴŜΦ ¢ƘŜ ǎǇŜŎƛŦƛŎ ŜǾƛŘŜƴŎŜ ŦƻǊ ǿǊƛǎǘ ŀƴŘ 
hand jewellery was not reviewed in this update and the GDG felt that this 
should be left unchanged. The GDG wanted to reinforce the message that wrist 
and hand jewellery should be removed, in addition to BBE, as they thought 
that BBE may be interpreted only as rolling sleeves up. 

Other considerations when policies are developed at local level include 
equality and diversity issues, such as whether plain wedding bands and items 
of cultural significance can be worn.  

The GDG were aware that exposure of the forearms is not acceptable to some 
staff because of their faith, such as with the Islamic faith. However, they 
discussed the fact that the NHS has already issued guidance along with multi-
faith representatives, Department of Health and NHS employers70 to ensure 
that local dress code policies are sensitive to the obligations of faith groups 
whilst maintaining equivalent standards of decontamination. This guidance 
states that uniforms may include provision for sleeves that can be full length 
when staff are not engaged in direct patient care activity, uniforms can have 
three-quarter length sleeves, but that any full or three-quarter length sleeves 
must not be loose or dangling. Sleeves must be able to be rolled or pulled back 
and kept securely in place during hand washing and direct patient care activity. 
Also, disposable over-sleeves, elasticated at the elbow and wrist, may be used 
but must be put on and discarded in exactly the same way as disposable 
gloves. Strict procedures for washing hands and wrists must still be observed. 

Because the advice for different cultural groups regarding hand 
decontamination remains the same despite sensitivities to cultural or faith 
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dress requirements, the GDG did not feel that a separate recommendation was 
necessary to address the issues outlined above. 

6.6 Is hand decontamination technique important? 

Investigations into the technique of hand decontamination are limited. Our systematic review 
identified one RCT comparing different durations of handwashing and handrubbing on bacterial 
reduction that found no significant differences between the two study groups152. One laboratory 
study investigating methods of hand drying found no statistically significant differences between the 
four methods studied.110  

Recommendations are therefore based on existing expert opinion that the duration of hand 
decontamination, the exposure of all aspects of the hands and wrists to the preparation being used, 
the use of vigorous rubbing to create friction, thorough rinsing in the case of handwashing, and 
ensuring that hands are completely dry are key factors in effective hand hygiene and the 
maintenance of skin integrity.24,211 

6.6.1.1 Recommendations 

7. An effective handwashing technique involves three stages: preparation, washing and 
rinsing, and drying. Preparation requires wetting hands under tepid running water before 
applying liquid soap or an antimicrobial preparation. The handwash solution must come into 
contact with all of the surfaces of the hand. The hands must be rubbed together vigorously 
for a minimum of 10-15 seconds, paying particular attention to the tips of the fingers, the 
thumbs and the areas between the fingers. Hands should be rinsed thoroughly before drying 
with good quality paper towels. [2003]  

8. When decontaminating hands using an alcohol handrub, hands should be free of dirt and 
organic material. The handrub solution must come into contact with all surfaces of the hand. 
The hands must be rubbed together vigorously, paying particular attention to the tips of the 
fingers, the thumbs and the areas between the fingers, until the solution has evaporated 
and the hands are dry. [2003] 

6.7 Does hand decontamination damage skin? 

Expert opinion concludes that skin damage is generally associated with the detergent base of the 
preparation and/or poor handwashing technique.24,211 However, the frequent use of hand 
preparation agents may cause damage to the skin and normal hand flora is altered which may result 
in increase carriage of pathogens responsible for healthcare-associated infection.24,211 In addition, the 
irritant and drying effects of hand preparations have been identified as one of the reasons why 
healthcare practitioners fail to adhere to hand hygiene guidelines.24,211 A previous systematic review 
found no consistent evidence to suggest that any product currently in use caused more skin irritation 
and damage than another.210 

Our systematic review identified six studies of which three were RCT conducted in clinical 
settings.23,144,282 They compared the use of alcohol-based preparations with soap and the self 
assessment of skin condition by nurse. In these studies a greater level of irritation was associated 
with the use of soap. Two further studies, one clinically based quasi experimental study and one 
descriptive clinical study concluded that alcohol-based handrubs caused less skin irritation.90,144,205 A 
laboratory study demonstrated a strong relationship between the frequency of handwashing with a 
chlorhexidine preparation and dermatitis.205 
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Expert opinion suggests that hand care is an important factor in maintaining regular hand 
decontamination practices and assuring the health and safety of healthcare practitioners.24,211 

6.7.1.1 Recommendation 

9. An emollient hand cream should be applied regularly to protect skin from the drying effects 
of regular hand decontamination. If a particular soap, antimicrobial hand wash or alcohol 
product causes skin irritation an occupational health team should be consulted. [2003] 

6.8 Research recommendations 

2. When clean running water is not available, what is the clinical and cost effectiveness of using 
wipes, gels, handrubs or other products to remove visible contamination? 

Why is this important?  

Community healthcare workers often encounter challenges in carrying out hand decontamination 
when there is no access to running water. This particularly affects ambulance service staff, who often 
provide emergency care at locations where running water is not available. No evidence from 
randomised controlled trials is available on the most effective way for community-based healthcare 
workers to remove physical contamination, such as blood, from their hands in the absence of running 
water. In recent years, hand decontamination products that can be used without running water, such 
as gels, handrubs and wipes, have become available. However, their efficacy and suitability in actual 
clinical practice for use with visibly dirty hands has not been determined. A randomised controlled 
trial is required to compare hand wipes (detergent and disinfectant), hand gels and other hand 
decontamination products that can be used without running water, to determine the most effective 
way to remove physical dirt in the absence of running water, in order to make a recommendation for 
their use in real situations. The primary outcome measure should be colony-forming units on the 
basis of the adenosine triphosphate (ATP) surface test.
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7 Standard principles for the use of personal 
protective equipment 

7.1 Introduction 

The updated review questions in this chapter are: 

¶ choice of gloves (latex, vinyl or nitrile) 

¶ when to wear aprons or gowns.  

The evidence and text from the previous guideline that has been superseded by this update is 
included in Appendices D.6 and D.9.  

No new review questions are included in this chapter. The recommendation about gloves conforming 
to CE standards has been moved to the top of the gloves section (section 7.2.1.1), to emphasise its 
importance. 

Sections not updated in this chapter are: 

¶ when to wear gloves 

¶ gloves as single-use items 

¶ when to wear facemasks, eye protection and other facial protection. 

The primary role of personal protective equipment (PPE) is to reduce the risk of transmission of 
microorganisms between patients, healthcare workers and the environment. The recommendations 
in this chapter are in line with Health and Safety requirements (Health and Safety Regulations 20024, 
Health and Safety at work Act 19741). 

Disposal of PPE is included in a separate general waste disposal chapter (see chapter 9). 

 

This section discusses the evidence and associated recommendations for the use of personal 
protective equipment by healthcare workers in primary and community care settings and includes 
the use of aprons, gowns, gloves, eye protection and facemasks.  

7.2 Infection Control Dress Code ς protect your patients and yourself! 

Expert opinion suggests that the primary uses of personal protective equipment are to protect staff 
and patients, and reduce opportunities for the transmission of microorganisms in hospitals95,281. 
However, as more healthcare is undertaken in the community,156,188,245 the same principles apply. A 
trend to eliminate the unnecessary wearing of aprons, gowns and masks in general care settings has 
evolved over the past twenty years due to the absence of evidence that they are effective in 
preventing HCAI.95 

The decision to use or wear personal protective equipment must be based upon an assessment of 
the level of risk associated with a specific patient care activity or intervention and take account of 
current health and safety legislation.62,86,113,114 



 

Partial Update of NICE Clinical Guideline 2 

Infection Prevention and Control 
Standard principles for the use  of personal protective equipment 

 
87 

7.2.1.1 Recommendation 

10. Selection of protective equipment mustbb be based on an assessment of the risk of 
transmission of microorganisms to the patient, and the risk of contamination of the 
healthcare ǿƻǊƪŜǊǎΩ clothing and skin ōȅ ǇŀǘƛŜƴǘǎΩ ōƭƻƻŘΣ ōƻŘȅ ŦƭǳƛŘǎΣ ǎŜŎǊŜǘƛƻƴǎ ƻǊ 
excretions. [2003]   

7.3 Gloves: their uses and abuses 

Since the mid-1980s the use of gloves as an element of personal protective equipment has become 
an everyday part of clinical practice for healthcare workers.37,45,86,95,104,132 Expert opinion agrees that 
there are two main indications for the use of gloves in preventing HCAI37,45,86,95: 

¶ to protect hands from contamination with organic matter and microorganisms; 

¶ to reduce the risks of transmission of microorganisms to both patients and staff. 

7.3.1 To glove or not to glove?  

Gloves should not be worn unnecessarily as their prolonged and indiscriminate use may cause 
adverse reactions and skin sensitivity.45,211 As with all items of personal protective equipment the 
need for gloves and the selection of appropriate materials must be subject to careful assessment of 
the task to be carried out and its related risks to patients and healthcare practitioners45,211. Risk 
assessment should include consideration of: 

¶ who is at risk (whether it is the patient or the healthcare practitioner) and whether sterile or non-
sterile gloves are required;  

¶ the potential for exposure to blood, body fluids, secretions or excretions;  

¶ contact with non-intact skin or mucous membranes during general care and invasive procedures. 

Gloves must be discarded after each care activity for which they were worn in order to prevent the 
transmission of microorganisms to other sites in that individual or to other patients. Washing gloves 
rather than changing them is not safe and therefore not recommended.45,211 

7.3.2 Do gloves leak? 

A previous systematic review provided evidence that gloves used for clinical practice leak when 
apparently undamaged.210 In terms of leakage, gloves made from natural rubber latex (NRL) 
performed better than vinyl gloves in laboratory test conditions. Revised standards (2000) relating to 
the manufacture of medical gloves for single-use have been devised and implemented.28-30 These 
require gloves regardless of material to perform to the same standard. 

Expert opinion supports the view that the integrity of gloves cannot be taken for granted and 
additionally, hands may become contaminated during the removal of gloves.37,45,86,95,211 Our 
systematic review found evidence that vancomycin resistant enterococcus remained on the hands of 
healthcare workers after the removal of gloves.257 Therefore, the use of gloves as a method of barrier 
protection reduces the risk of contamination but does not eliminate it and hands are not necessarily 
clean because gloves have been worn. 

                                                           
bb  In accordance with current health and safety legislation (at the time of publication of the guideline [March 2012]): 

Health and Safety at Work Act 1974, Management of Health and Safety at Work Regulations 1999, Health and Safety 
Regulations 2002, Control of Substances Hazardous to Health Regulations 2002, Personal Protective Equipment 
Regulations 2002, and Health and Social Care Act 2008. 
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7.3.2.1 Recommendations 

Recommendations  

11. Gloves used for direct patient care: 

¶  mustcc conform to current EU legislation (CE marked as medical 
gloves for single-use)dd and  

¶ should be appropriate for the task. [new 2012] 

Relative values of different 
outcomes 

The GDG agreed that healthcare worker preference and glove punctures were 
the most important outcomes for this recommendation. 

Trade off between clinical 
benefits and harms 

Although one study found that latex gloves had significantly fewer punctures 
compared to nitrile gloves, all single-use gloves that meet BS EN 455, (1-4 
Medical gloves for single-use)31 are required to meet the same resistance to 
punctures or holes, irrespective of glove material. 

BS EN 455-2 specifies the requirements and gives test methods for physical 
properties of single-use medical gloves (i.e. surgical gloves and 
examination/procedure gloves) in order to ensure that they provide and 
maintain, when used, an adequate level of protection from cross 
contamination for both patient and user. 

Economic considerations The cost of gloves is the main economic consideration. If all gloves conform to 
European Community standards and there is no clinical reason to prefer one 
type of glove over another, the least costly option will represent the most cost-
effective. 

Quality of evidence One low quality crossover trial with one outcome was identified. This study 
was downgraded due to study limitations including no randomisation and 
allocation concealment and a very low sample size of five dentists. See 
evidence review in section 7.4. 

Other considerations No evidence was identified for vinyl gloves, but the GDG considered that if 
they met the relevant CE standards they could be used. This recommendation 
ƛǎ ŀ ΨƳǳǎǘΩ ŀǎ ƛǘ ƛǎ ŎƻǾŜǊŜŘ ōȅ ƭŜƎƛǎƭŀǘƛƻƴ ŘŜǘŀƛƭŜŘ ƛƴ ǘƘŜ ŦƻƻǘƴƻǘŜǎ ƛƴ ƭƛƴŜ ǿƛǘƘ 
the guidance from the NICE Guidelines Manual (2009).182 The GDG made 
changes to the original recommendation based on a consensus decision that 
ƎƭƻǾŜǎ ǎƘƻǳƭŘ ōŜ Ŧƛǘ ŦƻǊ ǇǳǊǇƻǎŜ ƻǊ ΨŀǇǇǊƻǇǊƛŀǘŜ ŦƻǊ ǘƘŜ ǘŀǎƪΩ όŀƭƭƻǿ ŜƴƻǳƎƘ 
sensitivity, for example to feel a vein to take blood), be the correct size and 
take any allergy into consideration. It was important in light of health and 
safety legislation to amend the recommendation to highlight the obligation for 
healthcare workers to use gloves that conform to the relevant European and 
British standard.  

This recommendation has been moved to the beginning of the gloves section 
as the GDG considered it to be very important. The evidence behind the 
recommendation was searched for under the type of glove material in 
question (section 7.4). 

12. Gloves mustcc be worn for invasive procedures, contact with sterile sites and non-intact skin 
or mucous membranes, and all activities that have been assessed as carrying a risk of 
exposure to blood, body fluids, secretions or excretions, or to sharp or contaminated 
instruments. [2003] 

13. Gloves mustcc be worn as single-use items. They must be put on immediately before an 
episode of patient contact or treatment and removed as soon as the activity is completed. 

                                                           
cc In accordance with current health and safety legislation (at the publication of the guideline [March 2012]): Health and 

Safety at Work Act 1974, Management of Health and Safety at Work Regulations 1999, Health and Safety Regulations 
2002, Control of Substances Hazardous to Health Regulations 2002, Personal Protective Equipment Regulations 2002, 
and Health and Social Care Act 2008. 

dd At the time of publication of the guideline [March 2012): BS EN 455 Parts 1 - 4 Medical gloves for single-use. 



 

Partial Update of NICE Clinical Guideline 2 

Infection Prevention and Control 
Standard principles for the use  of personal protective equipment 

 
89 

U
p

d
a
te

 2
0

1
2 

U
p

d
a
te

 2
0

1
2 

Gloves must be changed between caring for different patients, and between different care 
or treatment activities for the same patient. [2003] 

 

Recommendations  

14.  Ensure that gloves used for direct patient care that have been 
exposed to body fluids are disposed of correctly, in 
accordance with current national legislationee or local policies. 
(see chapter 9) [new 2012] 

Relative values of different 
outcomes 

The GDG considered the most important outcomes for making this 
recommendation to be the safe disposal of clinical waste as addressed in 
chapter 9. 

Trade off between clinical 
benefits and harms 

The likelihood of cross contamination is greatly reduced by the immediate 
disposal of gloves as clinical waste. Failure to comply with this 
recommendation could result in legislative action.  

Further recommendations for waste disposal are in chapter 9. 

Economic considerations If healthcare organisations are currently improperly disposing of clinical waste 
then compliance with this recommendation may be associated with 
implementation costs.  

Quality of evidence New guidance based on legislation72 informed this recommendation.  

Other considerations ¢Ƙƛǎ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴ ƛǎ ŀ ΨƳǳǎǘΩ ŀǎ ƛǘ ƛǎ ŎƻǾŜǊŜŘ ōȅ ƭŜƎƛǎƭŀǘƛƻƴ ŘŜǘŀƛƭŜŘ ƛƴ ǘƘŜ 
footnote, in line with guidance from the NICE Guidelines Manual (2009)182. The 
GDG considered it important to update the original recommendation as a 
result of legislatory requirements in waste disposal and as part of the findings 
from the review question considered in chapter 9. 

The second half of the original recommendation has been removed (hands 
decontaminated after the gloves have been removed) as this is now included 
in the hand decontamination chapter, see recommendation 6.3.1.4. 

7.4 Which types of gloves provide the best protection against 
healthcare-associated infections? 

7.4.1 Review question 

The following review question was prioritised to determine which type of gloves provides the best 
protection against infection. A wide variety of gloves are available and it was considered that there is 
currently variation in types of gloves used in practice. The GDG stated that hypersensitivity and user 
preference were the most important outcomes for this question. Polythene gloves were included in 
the search, however no studies were identified.  

What is the clinical and cost effectiveness of healthcare workers wearing vinyl, latex or nitrile gloves 
on user preference and reduction of hypersensitivity, blood borne infections, glove porosity and 
tears? 

7.4.1.1 Clinical evidence 

One crossover trial was identified, comparing non-powdered nitrile gloves with non-powdered latex 
gloves.177 This study was also included in the previous 2003 guideline for this review question. No 
evidence was identified for vinyl gloves. 

See Evidence Table G.3.1, Appendix G, Forest Plots in Figure 14, Appendix I. 

                                                           
ee For guidance see Management and disposal of healthcare waste (HTM 07-01). 

https://www.gov.uk/government/publications/guidance-on-the-safe-management-of-healthcare-waste
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Table 22: Non-powdered nitrile vs. non-powdered latex gloves - Clinical study characteristics 

Outcome 

Number 
of 
studies Design Limitations Inconsistency Indirectness Imprecision 

Glove 
punctures177 

1 Crossover Very serious 
limitations(a) 

No serious 
inconsistency 

No serious 
indirectness 

No serious 
imprecision 

Blood borne 
infections 

0 RCT or 
observational 
studies 

    

Glove 
porosity 

0 RCT or 
observational 
studies 

    

Hypersensiti
vity 

0 RCT or 
observational 
studies 

    

User 
preference 

0 RCT or 
observational 
studies 

    

Ability to 
perform task 

0 RCT or 
observational 
studies 

    

(a) Not randomised and no allocation concealment. Very low sample size (5 dentists), likely to be underpowered. 

Table 23: Non-powdered nitrile vs. non-powdered latex gloves - Clinical summary of findings 

Outcome 
Non-powdered 
nitrile  

Non-powdered 
latex Relative risk Absolute effect Quality 

Glove 
punctures 

58/1020(a) (5.7%) 19/1000(a) (1.9%) RR 2.99  

(1.8 to 4.99) 

38 more per 1000  

(15 more to 76 more) 

LOW 

(a) Numbers given are number of punctures from the total number of gloves used. 

7.4.1.2 Cost-effectiveness evidence 

No cost-effectiveness evidence was identified in the update search.  

No economic evidence was identified in the previous 2003 guideline. The previous guideline included 
ŀ ǘŀōƭŜ ƻǳǘƭƛƴƛƴƎ ǘƘŜ Ŏƻǎǘǎ ŦƻǊ ŜŀŎƘ ǘȅǇŜ ƻŦ ƎƭƻǾŜ ŀƴŘ ǊŜŎƻƳƳŜƴŘǎ ǘƘŀǘ ΨIŜŀƭǘƘŎŀǊŜ ǇŜǊǎƻƴƴŜƭ ǎƘƻǳƭŘ 
be aware of the cost differential in gloves and should select the most appropriate for the activitȅΦΩ Lƴ 
the absence of any published cost-effectiveness analyses, current UK glove costs were presented to 
the GDG to inform decision making. 

Table 24: Glove costs 

 Latex Nitrile Vinyl 

Cost per 100 gloves (£) 3.70 5.31 2.35 

Source: Based on average NHS Supply Chain Catalogue187 prices. 
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7.4.1.3 Evidence statements 

Clinical  There is a statistically significant and clinically important decrease in glove punctures 
  with latex gloves compared to nitrile gloves (LOW QUALITY). 

No studies were identified that reported blood borne infections, glove porosity, 
hypersensitivity, user preference or ability to perform tasks. 

Economic No relevant cost-effectiveness data were identified. 

7.4.1.4 Recommendations and link to evidence 

Recommendations 

15. Alternatives to natural rubber latex gloves mustff be available 
for patients, carers and healthcare workers who have a 
documented sensitivity to natural rubber latex. [2012] 

Relative values of different 
outcomes 

The GDG stated that hypersensitivity and user preference were the most 
important outcomes for this recommendation. 

Trade off between clinical 
benefits and harms 

The benefit of using non-latex gloves for those who have an allergy to latex 
(contact urticaria) is that they avoid allergic reactions and future adverse 
reactions by properly documenting their condition. This will require additional 
occupational health assessments.  

Economic considerations Because latex gloves are not a valid option for individuals with latex sensitivity, 
the comparatively greater cost of nitrile gloves is not a relevant consideration.  

Quality of evidence No clinical evidence found. One study compared latex to nitrile gloves, but 
healthcare workers with latex allergy were randomised to the nitrile group. No 
sensitivity to latex was reported by those healthcare workers using latex 
gloves. 

Other considerations The GDG thought that the latex sensitivity of anyone living with the patient 
should be taken into consideration when deciding which glove type to use. The 
Health and Safety Executive also provide information on the use of latex 
gloves.117 ¢Ƙƛǎ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴ ƛǎ ŀ ΨƳǳǎǘΩ ŀǎ ƛǘ ƛǎ ŎƻǾŜǊŜŘ ōȅ ƭŜƎƛǎƭŀǘƛƻƴ 
detailed in the footnote in line with guidance from the NICE Guidelines Manual 
(2009).182  

A minor change has been made to the order of wording of this 
recommendation following update to the previous guideline. 

                                                           
ff In accordance with current health and safety legislation (at the publication of the guideline [March 2012]): Health and 

Safety at Work Act 1974, Management of Health and Safety at Work Regulations 1999, Health and Safety Regulations 
2002, Control of Substances Hazardous to Health Regulations 2002, Personal Protective Equipment Regulations 2002, 
and Health and Social Care Act 2008. 
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Recommendations 

16. Do not use polythene gloves for clinical interventions. [new 
2012] 

Relative values of different 
outcomes 

The GDG stated that prevention of blood borne infections and bodily fluid 
contamination were the most important outcomes for this recommendation 
(and that hands are protected from harmful microorganisms). 

Trade off between clinical 
benefits and harms 

{ǘŀǘƛƴƎ ǘƘŀǘ ΨǇƻǿŘŜǊŜŘ ƎƭƻǾŜǎ ǎƘƻǳƭŘ ƴƻǘ ōŜ ǳǎŜŘΩ Ƙŀǎ ōŜŜƴ ǊŜƳƻǾŜŘ ŦǊƻƳ ǘƘƛǎ 
recommendation as an update to the previous guideline. The recommendation 
in the previous guideline referred to latex powdered gloves that are associated 
with latex allergy. Corn starch used in powdered latex gloves is thought to be a 
source of latex sensitisation, because the natural rubber latex easily binds to it, 
transporting it through the skin and into the circulation. However, alternative 
powdered gloves are now available that are non-latex and thus avoid this 
problem. 

Although no evidence for the use of polythene gloves was identified as part of 
the update, GDG consensus was that polythene gloves are inappropriate for 
clinical use as they do not provide sufficient protection against microorganisms 
for healthcare workers or patients, and do not meet current British standards31 
and as such should remain in the guideline ŀǎ ŀ ΨŘƻ ƴƻǘ ǳǎŜΩ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴΦ 

Economic considerations Although polythene gloves may be less expensive than other types of gloves, 
they are not appropriate for clinical interventions and do not represent a valid 
alternative to latex, nitrile, or vinyl gloves. If healthcare workers are currently 
using polythene gloves for clinical interventions, compliance with this 
recommendation will be associated with an implementation cost.  

Quality of evidence No clinical evidence was identified for polythene gloves. 

Other considerations Polythene gloves may be appropriate for other tasks (such as food 
preparation), but they are not suitable for clinical interventions. 

7.5 When should plastic aprons or fluid repellent gowns be worn? 

7.5.1 Review question 

The following review question was prioritised to determine when a disposable apron should be worn 
or when a fluid repellent gown was more appropriate. This question was highlighted by dental 
practitioners during stakeholder consultation as an area that required updating. The GDG agreed that 
the prevention of blood, bodily fluid contamination and transfer of pathogenic microorganisms were 
important outcomes for this clinical question. 

What is the clinical and cost effectiveness of healthcare workers wearing plastic aprons or fluid 
repellent gowns vs. no aprons or gowns, gloves only or standard uniform on the reduction of blood, 
bodily fluid and pathogenic microorganism contamination? 

7.5.1.1 Clinical evidence 

Two observational studies investigating contamination of uniforms when disposable plastic aprons 
were worn were included for this review question,34,96 one of which was included in the previous 
2003 guideline.34 Two intensive care based, observational, before and after studies were included, 
comparing isolation procedures with gowns and gloves against isolation procedures with gloves 
alone in preventing the acquisition of vancomycin resistant enterococci (VRE).216,246  

See Evidence Table G.3.2, Appendix G, Forest Plots in Figure 15-16, Appendix I. 
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Table 25: Disposable aprons vs. no aprons - Clinical study characteristics 

Outcome 

Number 
of 
studies Design Limitations Inconsistency Indirectness Imprecision 

MRSA 
contamination 
of uniform 
(Care 
assistants; 
aprons worn 
when washing 
and 
changing)96 

1 Observational 
studies 

Very 
serious(a) 

No serious 
inconsistency 

No serious 
indirectness 

Serious 
imprecision
(b) 

MRSA 
contamination 
of uniform 
(Care 
assistants; 
aprons worn 
when 
washing, 
changing and 
for meal 
assistance)96 

1 Observational 
studies 

Very 
serious(a) 

No serious 
inconsistency 

No serious 
indirectness 

No serious 
imprecision  

MRSA 
contamination 
of uniform 
(Nurses; 
aprons worn 
for dressing)96 

1 observational 
studies 

Very 
serious(a) 

No serious 
inconsistency 

No serious 
indirectness 

Serious 
imprecision
(b) 

MRSA 
contamination 
of uniform 
(Nurses; 
aprons worn 
for dressing 
and biological 
sampling)96 

1 Observational 
studies 

Very 
serious(a) 

No serious 
inconsistency 

No serious 
indirectness 

Serious 

imprecision
(b) 

Bacterial 
contamination 
of uniform34 

1 Observational 
studies 

Very serious 
limitations(c) 

No serious 
inconsistency 

Serious 
indirectness(d) 

No serious 
imprecision
(e) 

Bodily fluid 
contamination 

0 RCT or 
observational 

    

(a) Study poorly reported. Not clear how the indications to wear aprons were allocated. Results were excluded for HCW who 
did not use aprons where indicated on more than 5 occasions per shift. 

(b) The relatively few events and few patients give wide confidence intervals around the estimate of effect. This makes it 
difficult to know the true effect size for this outcome. 

(c) Study poorly reported. Study conducted in 2 wards but no baseline data reported regarding care activities for each ward, 
patient characteristics (including numbers) or staffing in the 2 wards. 

(d) Study conducted in hospital population not primary or community care. 
(e) No standard deviation reported so confidence intervals are unknown, therefore unknown whether effect is precise or 

not. 
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Table 26: Disposable aprons vs. no aprons - Clinical summary of findings 

Outcome Aprons No aprons Relative risk Absolute effect Quality 

MRSA contamination of 
uniform (Care assistants; 
aprons worn when 
washing and changing)96 

15/43 
(34.9%) 

5/16 
(31.3%) 

1.12  

(0.48 to 2.57) 

38 more per 1000  

(163 fewer to 491 more) 

VERY 
LOW 

MRSA contamination of 
uniform (Care assistants; 
aprons worn when 
washing, changing and 
for meal assistance)96 

7/80 
(8.8%) 

5/16 
(31.3%) 

0.28  

(0.1 to 0.77) 

225 fewer per 1000  

(72 fewer to 281 fewer) 

VERY 
LOW 

MRSA contamination of 
uniform (Nurses; aprons 
worn for dressing)96 

7/22 
(31.8%) 

7/16 
(43.8%) 

0.73  

(0.32 to 1.66) 

118 fewer per 1000  

(298 fewer to 289 more) 

VERY 
LOW 

MRSA contamination of 
uniform (Nurses; aprons 
worn for dressing and 
biological sampling)96 

2/20 (10%) 7/16 
(43.8%) 

0.23  

(0.05 to 0.95) 

337 fewer per 1000 
(from 22 fewer to 416 
fewer) 

VERY 
LOW 

Bacterial Contamination 
of uniform34 

Mean 
colony 
count in 
apron 
group: 
59.40(a) 

Mean 
colony 
count in no 
apron 
group 
44.80(a) 

N/R N/R VERY 
LOW 

(a) Only results for mean colony counts were provided in the paper. No details about standard deviation of results were 
provided. 

Table 27: Gowns and gloves vs. gloves alone- Clinical study characteristics 

Outcome 

Number 
of 
studies Design Limitations Inconsistency Indirectness Imprecision 

Vancomycin 
resistant 
enterococci 
(VRE) 
acquisition 
rate (cases per 
100 days at 
risk)246 

1 Observational Serious 
limitations(a) 

No serious 
inconsistency 

Serious 
indirectness 
(b) 

No serious 
imprecision 
(c) 

VRE 
acquisition 
rate (cases per 
1000 MICU 
days)216 

1 Observational Serious 
limitations(a) 

No serious 
inconsistency 

Serious 
indirectness 
(b) 

No serious 
imprecision 
(c) 

Bodily fluid 
contamination 

0 RCT or 
observational 

    

(a) Studies investigated impact of policy change over two consecutive periods of time. No blinding and so some bias due to 
changes in behaviour could have occurred. 

(b) Study conducted in hospital population not primary or community care. 
(c) No standard deviation reported so confidence intervals are unknown, therefore unknown whether effect is precise or 

not. 



 

Partial Update of NICE Clinical Guideline 2 

Infection Prevention and Control 
Standard principles for the use  of personal protective equipment 

 
95 

U
p

d
a
te

 2
0

1
2 

Table 28: Gowns and gloves vs. gloves alone - Clinical summary of findings 

Outcome Gowns and gloves Gloves alone Relative risk Absolute effect Quality 

VRE acquisition 
rate (cases per 
100 days at risk) 

1.8(a) 

 

3.78(a) 

 

N/R N/R VERY 
LOW 

VRE acquisition 
rate (cases per 
1000 MICU days) 

9.0(b) 19.6(b) N/R N/R VERY 
LOW 

(a) Results expressed as cases per 100 days at risk.  
(b) Results expressed as cases per 1000 MICU days. 

7.5.1.2 Cost-effectiveness evidence 

Two economic studies were identified through the update search. One was excluded because it did 
not include any relevant outcomes, used a costing method that is incompatible with the NICE 
reference case , and as it was undertaken from a Turkish perspective, was considered a non-relevant 
setting by the GDG.20  

Results of a cost analysis by Puzniak et al., (2004)215 were presented to the GDG. The GDG were also 
presented with current UK gown and apron costs to inform decision making. 

No economic studies were identified in the previous 2003 guideline.  

Table 29: Gowns vs. No gowns ς Economic study characteristics  

Study Limitations Applicability Other Comments 

Puzniak 2004215 Potentially serious 
limitations(a)  

Partial applicability(b) ICU setting  

 

(a) Based on a before and after trial designed to assess the impact of a policy change, difficult to isolate the effect of gowns 
as was part of an intervention package.  

(b) USA hospital perspective; ICU isolation setting. 

Table 30: Gowns vs. No gowns ς Economic summary of findings  

Study Incremental cost (£) Incremental effects ICER Uncertainty 

Puzniak 2004215 Gowns cost £67 567 per 
year(a) 

58 cases of VRE 
colonisation and 6 
cases of VRE 
bacteraemia averted 
with use of gowns 

Net benefit of 
£382 914 
associated with 
gowns 

Results were 
robust under 
exploratory 
analysis 

(a) Annualised hospital-wide cost; cost of intervention included the healthcare worker time needed to don and doff gowns. 

Table 31: Gown and apron costs 

 
Sterile fluid impervious 
gowns  Sterile standard gowns 

Standard plastic 
apron  

Cost per gown/apron (£) 2.10 (disposable)  1.80 (+laundry/autoclave)  0.10 (disposable)  

Source: Based on average NHS Supply Chain Catalogue187 prices. 

7.5.1.3 Evidence statements 

Clinical It is uncertain whether there is any difference in mean bacterial colony count on 
uniforms when wearing an apron compared with not wearing an apron (VERY LOW 
QUALITY). 
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There is a statistically significant and clinically important reduction in MRSA 
contamination of care assistant uniforms when aprons were used for washing, and 
meal assistance in a long-term care facility compared with when no aprons were 
used (VERY LOW QUALITY). 

There is a statistically significant reduction of uncertain clinical importance in MRSA 
contamination of nurses uniforms when aprons were used for dressing changes and 
biological sampling compared with when no aprons were used (VERY LOW QUALITY). 

There was a statistically significant reduction of uncertain clinical importance in VRE 
acquisition when gowns and gloves were worn in isolation procedures compared to 
when gloves alone were worn (VERY LOW QUALITY). 

No studies were identified that reported bodily fluid contamination. 

Economic Wearing a gown or apron is likely to be cost-effective where there is a risk of 
infection transmission to the healthcare worker or between patients (POTENTIALLY 
SERIOUS LIMITATIONS; PARTIALLY APPLICABLE).  

No economic studies comparing gowns to aprons were identified.  

7.5.1.4 Recommendations and link to evidence (2012) 

Recommendations 

17. When delivering direct patient care: 

¶ wear a disposable plastic apron if there is a risk that clothing 
may be exposed to blood, body fluids, secretions or excretions 
or 

¶ wear a long-sleeved fluid-repellent gown if there is a risk of 
extensive splashing of blood, body fluids, secretions or 
excretions, onto skin or clothing. [2012] 

Relative values of different 
outcomes 

The GDG agreed that prevention of blood, bodily fluid and pathogenic 
microorganism contamination were important outcomes for this clinical 
question. 

Trade off between clinical 
benefits and harms 

Wearing disposable aprons and gowns should protect healthcare workers from 
becoming contaminated whilst providing care and is also in line with health 
and safety legislation.1,3,4,115 In turn, this should help prevent the spread of 
microorganisms to other patients.  

The GDG felt that potential clinical disadvantages may occur if the healthcare 
worker becomes reliant on the aprons to protect themselves and does not 
continue with other standard infection control best practice. The GDG 
considered that poor practice, such as not wearing a clean uniform or not 
wearing aprons for more than one patient care episode, should not occur. 

Economic considerations The cost of disposable aprons, cost of uniforms, cost of laundering uniforms, 
and consequences of infection were taken into consideration.  

The GDG agreed that the cost associated with apron use would likely be 
outweighed by the costs and consequences of not wearing an apron (staff time 
and resource use associated with changing and laundering soiled uniforms, and 
the risk of infection associated with exposure to blood, bodily fluid, excretions 
or secretions).  

The cost associated with fluid-repellent gown use should be considered 
relative to the risk of contamination associated with each episode of direct 
patient care. Where the risk of soiling or infection is high, the increased cost of 
a fluid-repellent gown is likely to be justified.  

Quality of evidence Four clinical studies were included. Two very low quality, poorly reported 
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observational studies investigated uniform contamination when an apron was 
used compared to when no apron was used. Two very low quality comparative 
observational studies investigated the impact of changing isolation procedures 
in intensive care units on the acquisition of VRE. Both studies reported lower 
VRE acquisition rates in the periods when gloves and gowns were used 
compared to the periods when gloves alone were used.  

The GDG agreed the changes to the recommendation by consensus. 

Other considerations The GDG noted that before any task is started an assessment of the risks 
should be undertaken to identify the risks of contamination to healthcare 
workers. They noted that appropriate PPE should be selected based on the 
task required. Employers are obliged to ensure that suitable PPE is available 
and that there are proper facilities for its storage and disposal in line with 
current legislation. The GDG thought that employees should be adequately 
instructed and trained in the safe use of PPE, which includes appropriate 
donning, doffing and disposal procedures. However, they did not feel it was 
necessary to make a recommendation in this area as this is covered in 
recommendation 5.2.1.1.  

The GDG noted that healthcare workers should be protected from 
contamination of bodily fluids that could cause infection. The level of 
protection (disposable apron or full gown) should depend on the extent of 
potential contamination.  

The GDG acknowledged that ambulance staff wear aprons when required, but 
it is unusual to wear full gowns in the community. Full gowns are generally only 
available in exceptional circumstances, such as high risk transfers and/or 
previously known risks or scenarios, which are rare. The GDG considered that 
the recommendation is appropriate for the majority of healthcare workers in 
the community. 

The recommendation from the previous guideline explicitly stated that aprons 
or gowns should be used to protect against body fluid contamination with the 
ŜȄŎŜǇǘƛƻƴ ƻŦ ǎǿŜŀǘΦ ¢ƘŜ D5D ŘŜŎƛŘŜŘ ǘƻ ǊŜƳƻǾŜ ΨǿƛǘƘ ǘƘŜ ŜȄŎŜǇǘƛƻƴ ƻŦ ǎǿŜŀǘΩ 
as, although they acknowledged that microorganisms in sweat were unlikely to 
be pathogenic, the exception was confusing and unnecessary. 

In addition, the brackets included in the recommendation made in the 
previous guideline which proviŘŜŘ ǘƘŜ ŜȄŀƳǇƭŜ ƻŦ ΨǿƘŜƴ ŀǎǎƛǎǘƛƴƎ ǿƛǘƘ ŎƘƛƭŘ 
ōƛǊǘƘΩ ǿŜǊŜ ǊŜƳƻǾŜŘ ŀǎ ƛǘ ǿŀǎ ŦŜƭǘ ōȅ ǘƘŜ D5D ǘƻ ōŜ ǳƴƴŜŎŜǎǎŀǊȅ ŀƴŘ Ƴŀȅ ƭƛƳƛǘ 
ǘƘŜ ǊŜŀŘŜǊΩǎ ƛƴǘŜǊǇǊŜǘŀǘƛƻƴ ƻŦ ǘƘŜ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴΦ 
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Recommendations 

18. When using disposable plastic aprons or gowns: 

¶ use them as single-use items, for one procedure or one episode 
of direct patient care and  

¶ ensure they are disposed of correctly (see chapter 9). [2012] 

Relative values of different 
outcomes 

The GDG agreed that prevention of blood and bodily fluid and pathogenic 
microorganism contamination were important outcomes for this clinical 
question. 

Trade off between clinical 
benefits and harms 

The GDG noted that wearing disposable aprons and gowns protect healthcare 
workers from becoming contaminated whilst providing care. This benefit is 
negated if bad practice is adopted such as wearing aprons or gowns between 
patients or wearing the same apron for different procedures on the same 
patient. 

Economic considerations The GDG agreed that any increased cost in apron and gown use associated 
with single-use of these items is outweighed by the cost and quality of life 
implications associated with infection transmission to healthcare workers and 
between patients.  

Quality of evidence The recommendation developed is in line with the available evidence which 
investigated the use of single-use items which were discarded after each 
patient use. The evidence that showed the use of gowns reduced the 
acquisition of VRE in intensive care units, provided gowns that were not re-
used between patients. It is unclear from consideration of the evidence 
reviewed whether the available gowns were disposable items. 

Other considerations The GDG updated the recommendation from the previous guideline to 
highlight that plastic aprons or gowns should be chaƴƎŜŘ ōŜǘǿŜŜƴ ΨƛƴŘƛǾƛŘǳŀƭ 
ŜǇƛǎƻŘŜǎ ƻŦ ǇŀǘƛŜƴǘ ŎŀǊŜΩ ƛƴ ƻǊŘŜǊ ǘƻ ǇǊŜǾŜƴǘ ŘƛǎǇƻǎŀōƭŜ ŀǇǊƻƴǎ ǳǎŜŘ ŦƻǊ ŀ 
patient being re-donned when providing care for that same patient at a later 
time.  

Appropriate disposal of aprons and gowns is a legal requirement. The GDG 
decided to separate the section of the recommendation which required the 
ƘŜŀƭǘƘŎŀǊŜ ǿƻǊƪŜǊ ǘƻ ŘƛǎǇƻǎŜ ƻŦ ǇƭŀǎǘƛŎ ŀǇǊƻƴǎ ŀǎ ΨƘŜŀƭǘƘŎŀǊŜ ǿŀǎǘŜΩ ŀǎ ǘƘƛǎ ƛǎ 
now considered in a separate recommendation (see chapter 9). 
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7.6 When is a facemask, eye protection or other facial protection 
necessary? 

Our previous systematic review failed to reveal any robust experimental studies that suggested any 
clinical benefit from wearing surgical masks to protect patients during routine ward procedures such 
as wound dressing or invasive medical procedures.211,212  

Personal respiratory protection is required in certain respiratory diseases, e.g., HIV-related or 
multiple drug-resistant tuberculosis260 and where patients who are severely immunocompromised 
are at an increased risk of infection. In these instances, surgical masks are not effective protection 
and specialised respiratory protective equipment should be worn, e.g., a particulate filter 
mask.113,212,260 

Our previous systematic review indicated that different protective eyewear offered protection 
against physical splashing of infected substances into the eyes (although not on 100% of occasions) 
but compliance was poor.212 Expert opinion recommends that face and eye protection reduce the risk 
of occupational exposure of healthcare practitioners to splashes of blood, body fluids, secretion or 
excretions.45,95,211 

7.6.1.1 Recommendations 

19. Face masks and eye protection mustgg be worn where there is a risk of blood, body fluids, 
secretions or excretions splashing into the face and eyes. [2003] 

20. Respiratory protective equipment, for example a particulate filter mask, mustgg be used 
when clinically indicated. [2003]  

                                                           
gg In accordance with current health and safety legislation (at the time of  the publication of the guideline [March 2012]): 

Health and Safety at Work Act 1974, Management of Health and Safety at Work Regulations 1999, Health and Safety 
Regulations 2002, Control of Substances Hazardous to Health Regulations 2002, Personal Protective Equipment 
Regulations 2002, and Health and Social Care Act 2008. 
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8 Standard principles for the safe use and disposal 
of sharps 

8.1 Introduction 

The updated review questions in this chapter are: 

¶ choice of safety cannulae 

¶ choice of safety needles. 

The choice of safety cannulae and needles were prioritised for update to determine whether newer 
safety devices available since the publication of the previous guideline are effective at reducing 
needle stick injury and associated infection. 

The evidence and text from the previous guideline that has been superseded by this update is 
included in Appendices D.6 and D.9.  

No new review questions included in this chapter. 

Sections not updated in this chapter are the safe handling of sharps (relating to the recommendation 
on sharps not being passed directly from hand to hand, and handling being kept to a minimum). 

Specific recommendations on disposal of sharps are included in this chapter and have been updated 
following changes to legislation.64,67 General waste disposal recommendations are in chapter 9. 
Waste disposal recommendations for personal protective equipment are in chapter 7.  

This section discusses the evidence and associated recommendations for the safe use and disposal of 
sharps in community and primary care settings and includes minimising the risks associated with 
sharps use and disposal and the use of needle protection devices.  

8.2 Sharps injuries ς ǿƘŀǘΩǎ ǘƘŜ ǇǊƻōƭŜƳΚ 

The safe handling and disposal of needles and other sharp instruments should form part of an overall 
strategy of clinical waste disposal to protect staff, patients and visitors from exposure to blood borne 
pathogens.119 The incidence of injuries caused by sharps varies across clinical settings and is difficult 
to compare due to different denominators for data collection. Audit data suggests that of the 
occupational injuries that occur in hospitals, 16% are attributable to sharps injuries.179 National 
surveillance of occupational exposure to bloodborne viruses from 1997-2001 indicates that 68% of 
percutaneous exposures were caused by sharps. Of the exposures followed up at 6 weeks, 7 percent 
involved healthcare workers working in community and primary care settings.85 In the first year of 
data collection the UK EpiNet sharps injury surveillance project provides data on 888 injuries 
occurring in 12 NHS Trusts identifying that 80% of injuries involve contaminated sharps, with 43% of 
injuries sustained by nursing staff and 24% by medical staff.223 In general clinical settings, sharps 
injuries are predominantly caused by needle devices and associated with venepuncture, 
administration of medication via intravascular lines and recapping of needles during the disassembly 
of equipment.36 All sharps injuries are considered to be potentially preventable.  

The average risk of transmission of bloodborne pathogens following a single percutaneous exposure 
from a positive source has been estimated to be214: 

¶ Hepatitis B Virus (HBV)    33.3 percent (1 in 3) 

¶ Hepatitis C Virus (HCV)   3.3 percent (1 in 30) 

¶ Human Immunodeficiency Virus (HIV) 0.31 percent (1 in 319) 

Infection Prevention and Control 



 

Partial Update of NICE Clinical Guideline 2 

Infection Prevention and Control 
Standard principles for the safe use and disposal of sharps 

 
102 

U
p

d
a
te

 2
0

1
2 

U
p

d
a
te

 
2

0
1

2 

The GDG acknowledge that there is existing guidance on HIV post-exposure prophylaxis from the 
Department of Health.66 

8.2.1.1 Recommendations 

21. Sharps shouldhh not be passed directly from hand to hand, and handling should be kept to a 
minimum. [2003, amended 2012] 

 

Recommendations 

22. Used standard needles: 

¶ must not be bentii or broken before disposal 

¶ must not be recapped.  

In denistry, if recapping or disassembly is unavoidable, a risk 
assessment must be undertaken and appropriate safety devices 
should be usedjj. [new 2012] 

Relative values of different 
outcomes 

The GDG considered the most important outcomes for making this 
recommendation to be prevention of needlestick injury, blood contamination 
and blood borne infection. 

Trade off between clinical 
benefits and harms 

The GDG considered recapping, bending and breaking used needles to put 
healthcare workers at risk from needlestick injuries and therefore the benefit 
of this recommendation is to prevent such injuries.  

The GDG were aware that a new EU Directive (2010/32/EU48) was introduced 
in the United Kingdom (UK) in May 2010 entitled: prevention of sharps injuries 
in hospitals and the healthcare sector. The UK will have until May 2013 to 
implement the Directive into national legislation. The GDG noted that the 
Directive aims to set up an integrated approach establishing policies in risk 
assessment, risk prevention, training, information, awareness raising and 
ƳƻƴƛǘƻǊƛƴƎΦ ¢ƘŜ 5ƛǊŜŎǘƛǾŜ ǎǘŀǘŜǎ ǘƘŀǘ ά²ƘŜǊŜ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ Ǌƛǎƪ ŀǎǎŜǎǎƳŜƴǘ 
reveal a risk of injuries with a sharp and/or infŜŎǘƛƻƴΣ ǿƻǊƪŜǊǎΩ ŜȄǇƻǎǳǊŜ Ƴǳǎǘ 
be eliminated by taking the following measures, without prejudice to their 
order: ǘƘŜ ǇǊŀŎǘƛŎŜ ƻŦ ǊŜŎŀǇǇƛƴƎ ǎƘŀƭƭ ōŜ ōŀƴƴŜŘ ǿƛǘƘ ƛƳƳŜŘƛŀǘŜ ŜŦŦŜŎǘΦΦΦέΦ  

Unavoidable situations for recapping, bending or breaking needles were 
brought to the attention of the GDG by dental colleagues during the 
stakeholder workshop. The GDG noted DH advice that some syringes used in 
dentistry are not disposable and needles should be re-sheathed using the 
needle guards provided.64 

Economic considerations No relevant economic considerations were identified for this issue. Where 
avoidable, recapping and disassembly is not considered a valid alternative.  

²ƘŜǊŜ ǳƴŀǾƻƛŘŀōƭŜΣ ΨŀǇǇǊƻǇǊƛŀǘŜ ǎŀŦŜǘȅ ŘŜǾƛŎŜǎΩΣ ǎǳŎƘ ŀǎ ǇƻǊǘŀōƭŜ ƴŜŜŘƭŜ 
sheath holding devices, are likely to already be present in care settings where 
re-capping is routine and therefore implementation of this recommendation 
will be associated with minimal cost. 

Quality of evidence No clinical evidence was identified. Although a direct question was not asked 
about recapping, bending or breaking needles, the sharps literature search for 
other questions was considered to be wide enough to have captured this 
evidence. No major changes have been made to this recommendation since 
the last guideline, apart from the addition of situations where recapping or 

                                                           
hh The updated recommendation contains ϥǎƘƻǳƭŘϥ ǊŀǘƘŜǊ ǘƘŀƴ ΨƳǳǎǘΩ όǿƘƛŎƘ ƛǎ ƛƴ ǘƘŜ нлло ƎǳƛŘŜƭƛƴŜύ ōŜŎŀǳǎŜ ǘƘŜ D5D 

considered that this is not covered by legislation (in accordance with the NICE guidelines manual, 2009). 
ii It is acceptable to bend needles when they are part of an approved sharps safety device. 
jj See http://www.legislation.gov.uk/uksi/2013/645/cotents/made. 
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disassembling needles is unavoidable. GDG consensus was that in these cases a 
risk assessment should take place and appropriate safety devices (such as 
recapping devices) should be used. This was considered to be especially 
appropriate and in line with the EU directive noted above. 

Other considerations Other considerations for the GDG included the training of all healthcare 
workers in the safe management of sharps regardless of type used to aid 
implementation of this recommendation, see also recommendation 26. In 
addition, they felt that training should include awareness of safety issues when 
sharps ŀǊŜ ƪŜǇǘ ƛƴ ŀ ǇŀǘƛŜƴǘΩǎ ƘƻƳŜΦ  

 

Recommendations 

23. Used sharps must be discarded immediately into a sharps 
container conforming to current standardskk by the person 
generating the sharps waste. [new 2012] 

Relative values of different 
outcomes 

The GDG considered the most important outcomes for making this 
recommendation to be prevention of needlestick injury, blood contamination 
and blood borne infection. 

Trade off between clinical 
benefits and harms 

GDG consensus was that the likelihood of needlestick injury is greatly reduced 
by the immediate disposal of sharps into an appropriate container. Failure to 
comply with this recommendation could result in legislative action.  

Further recommendations for waste disposal are in chapter 9. 

Economic considerations People generating sharps waste should already have access to sharps 
containers that conform to current standards. If not, then this 
recommendation will be associated with an implementation cost. 

Quality of evidence There was no clinical evidence review for this section.  

The GDG considered that it was important for any recommendation 
amendments to conform to the Safe Management of Healthcare Waste 
Guidelines72 and the relevant EU and UK regulations and HTM-01-05 
Decontamination in primary care dental practices.67 The GDG were aware that 
the Royal College of Nursing had also published guidance in this area.224 

Other considerations This recommendation has been updated to reflect current legislations and best 
practices. The GDG considered that this recommendation relates to patient 
safety and that the consequence of not implementing it mean that the risk of 
adverse eventǎ ŀǊŜ ǎƻ ǎŜǾŜǊŜΣ ǘƘŀǘ ǘƘŜ ǳǎŜ ƻŦ ǘƘŜ ǿƻǊŘ ΨƳǳǎǘΩ ƛǎ ŀǇǇǊƻǇǊƛŀǘŜ ƛƴ 
line with the guidance from the NICE Guidelines Manual (2009).182 

Clinical waste must be placed in the appropriate receptacle at source. This 
should always be performed by the person immediately involved in the 
generation of the waste. Passing used sharps from one person to another 
increases the risk of injury. The GDG noted that the person generating the 
sharps waste in a dental setting is the clinician (therefore, dentist, dental 
therapist or hygienist), and that most sharps injuries in dental surgeries are 
sustained by dental nurses.238 

The GDG also considered that to ensure that risk of injury was minimised it was 
important that the used sharps should be disposed of immediately after use 
and made the appropriate amendment to the existing recommendation to 
reflect this. 

 

                                                           
kk See BS EN ISO 23907:2012. 
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Recommendations 

24. Sharps containers: 

¶ mustll be located in a safe position that avoids spillage, is at a 
height that allows the safe disposal of sharps, is away from 
public access areas and is out of the reach of children 

¶ must notll be used for any other purpose than the disposal of 
sharps 

¶ must notll be filled above the fill line 

¶ mustll be disposed of when the fill line is reached 

¶ should be temporarily closed when not in use  

¶ should be disposed of every 3 months even if not full, by the 
licensed route in accordance with local policy. [new 2012] 

Relative values of different 
outcomes 

The GDG considered the most important outcomes for making this 
recommendation to be needlestick injury, blood contamination and blood 
borne infection. 

Trade off between clinical 
benefits and harms 

Compliance with this recommendation will reduce the risk of sharps injuries to 
healthcare workers, patients, carers and the public. Failure to comply with this 
recommendation could result in legislative action.  

Economic considerations Individuals and organisations generating sharps waste should already be 
compliant with this recommendation. If not, then this recommendation will be 
associated with an implementation cost.  

Quality of evidence There was no clinical evidence review for this section.  

The GDG noted that any amendments to the original recommendation should 
conform to the Safe Management of Healthcare Waste guidelines72 and the 
relevant EU and UK regulations64 and HTM-01-05 Decontamination in primary 
care dental practices.67 They were also aware that the Royal College of Nursing 
have published guidance in this area.224 

Other considerations Inappropriate disposal of sharps is an important cause of injury. This 
ǊŜŎƻƳƳŜƴŘŀǘƛƻƴ ƛǎ ŀ ΨƳǳǎǘΩ ŀǎ ƛǘ ƛǎ ŎƻǾŜǊŜŘ ōȅ ƭŜƎƛǎƭŀǘƛƻƴ ŘŜǘŀƛƭŜŘ ƛƴ ǘƘŜ 
footnote in line with the NICE Guidelines Manual (2009).182 

The GDG discussed and considered the following aspects when making the 
recommendations: 

¶ Patients cared for at home: The Safe Management of Healthcare 
Waste72 document makes it clear that sharps containers should be 
prescribed for patients using sharps (injections/lancets) at home. It is 
important not to just involve the patient but also other relevant 
household members in training to ensure proper use of sharps and 
sharps bins. They felt that it would not be acceptable for this group to 
dispose of their sharps and lancets into the domestic waste stream 
e.g. household black bag.  

¶ Community nursing: For practicality reasons, community nurses may 
want to use just a single sharps receptacle.  

                                                           
ll For guidance see Management and disposal of healthcare waste (HTM 07-01)   

https://www.gov.uk/government/publications/guidance-on-the-safe-management-of-healthcare-waste
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8.3 Do safety cannulae reduce sharp injuries compared to standard 
cannulae? 

8.3.1 Review question 

This question was asked to determine whether newer safety devices available since the publication 
of the previous guideline are effective at reducing needle stick injury and associated infection.  

What is the clinical and cost effectiveness of healthcare workers using safety needle cannulae vs. 
standard cannulae on compliance and user preference, infection related mortality and morbidity and 
sharps injuries? 

8.3.1.1 Clinical evidence 

Three RCTs were identified, two comparing active (requires pressing a button to trigger the 
withdrawal of the needle in to a plastic sleeve using a spring) and passive (with a protective shield 
that automatically covers the needlepoint during its withdrawal) safety cannulae to standard 
cannulae16,213, and one RCT comparing active safeguarded needles with standard cannulae.47 

No studies from the previous 2003 guideline met the inclusion criteria for this review question. 

See Evidence Table G.4.1, Appendix G, Forest Plots in Figure 17-19, Appendix I. 

Table 32: Active safety cannulae vs. standard cannulae - Clinical study characteristics 

Outcome 
Number 
of studies Design Limitations Inconsistency Indirectness Imprecision 

Needle stick 
injury16,213 

2 RCT Serious 
limitations(a) 

No serious 
inconsistency 

Serious 
indirectness(b) 

No serious 
imprecision 

Catheterised on 
first attempt 
16,47,213 

3 RCT Serious 
limitations(c) 

No serious 
inconsistency 

Serious 
indirectness(b) 

No serious 
imprecision 

Blood 
contamination of 
patients or 
healthcare 
workers (HCWs) 
16,47,213 

3 RCT Serious 
limitation(c) 

No serious 
inconsistency 

Serious 
indirectness(b) 

No serious 
imprecision 

Infection related 
mortality and 
morbidity 

0 RCT     

User preference 0 RCT     

Compliance 0 RCT     

(a) Lack of blinding and unclear randomisation and allocation in 1 study. 
(b) Hospital setting rather than community. 
(c) Lack of blinding and unclear randomisation in 2 studies. 
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Table 33: Active safety cannulae vs. standard cannulae - Clinical summary of findings 

Outcome 
Safety 
cannulae 

Standard 
cannulae Relative risk Absolute effect Quality 

Needle stick injury 0/304  

(0%) 

0/304  

(0%) 

Not pooled Not pooled LOW 

Catheterised on first 
attempt  

426/515 
(82.7%) 

374/423 
(88.4%) 

RR 0.96  

(0.91 to 1.01) 

35 fewer per 1000 

(80 fewer to 9 more) 

 
LOW 

Blood contamination 
of patients or HCWs 

77/515 
(15%) 

32/423 
(7.6%) 

RR 1.94  

(1.32 to 2.86) 

71 more per 1000  

(24 more to 141 more) 

 
LOW 

Table 34: Passive safety cannulae vs. standard cannulae - Clinical study characteristics 

Outcome 

Number 
of 
studies Design Limitations Inconsistency Indirectness Imprecision 

Needle stick 
injury16,213 

2 RCT Serious 
limitations(a) 

No serious 
inconsistency 

Serious 
indirectness(b) 

No serious 
imprecision 

Catheterised on 
first attempt 
16,213 

2 RCT Serious 
limitations(a) 

No serious 
inconsistency 

Serious 
indirectness(b) 

No serious 
imprecision 

Blood 
contamination of 
patients or 
HCWs16,213 

2 RCT Serious 
limitations(a) 

No serious 
inconsistency 

Serious 
indirectness(b) 

Serious 
imprecision(c) 

Infection related 
mortality and 
morbidity 

0 RCT     

User preference 0 RCT     

Compliance 0 RCT     

(a) Lack of blinding and unclear randomisation and allocation in 1 study. 
(b) Hospital setting rather than community. 
(c) The relatively few events and few patients give wide confidence intervals around the estimate of effect. This makes it 

difficult to know the true effect size for this outcome. 

Table 35: Passive safety cannulae vs. standard cannulae - Clinical summary of findings 

Outcome 
Passive 
safety Standard Relative risk Absolute effect Quality 

Needle stick injury 0/301 (0%) 0/304 
(0%) 

not pooled not pooled LOW 

Catheterised on first 
attempt 

278/301 
(92.4%) 

280/304 
(92.1%) 

RR 1  

(0.96 to 1.05) 

0 more per 1000  

(37 fewer to 46 more) 

LOW 

Blood contamination of 
patients or HCWs 

21/301 (7%) 20/304 
(6.6%) 

RR 1.06  

(0.59 to 1.92) 

4 more per 1000  

(27 fewer to 61 more) 

VERY 
LOW 

8.3.1.2 Cost-effectiveness evidence 

No cost-effectiveness evidence was identified. 

No cost effectiveness evidence was identified in the previous 2003 guideline. 

In the absence of any published cost-effectiveness evidence, estimates about the cost and quality of 
life associated with needle stick injury was obtained from several review articles148-150 identified 
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through the economic literature search and presented to the GDG to inform decision making. The 
GDG were also presented with the current UK cost of standard cannulae and safety cannulae. 

Table 36: Cost of standard and safety IV cannulae 

Type of cannula Average cost (£) 

Standard cannula  0.86 each 

Active safety cannula  1.05 each 

Passive safety cannula  2.10 each  

Source/Note: Based on average 2010 Supply Chain187 prices. Individual trusts may negotiate different contracts and 
prices with suppliers. 

8.3.1.3 Evidence statements 

Clinical  It is unlikely that there is any difference in success of cannulation on first attempt 
  between active or passive safety cannulae compared to standard cannulae (LOW 
  QUALITY). 

There were no sharps injuries for active or passive safety cannulae or standard 
cannulae (LOW QUALITY). 

There is a statistically significant and clinically important increase in blood 
contamination of patients or HCWs with active safety cannulae compared to 
standard cannulae (LOW QUALITY). 

It is uncertain whether there is any difference in blood contamination of patients or 
HCWs with passive safety cannulae compared to standard cannulae (VERY LOW 
QUALITY). 

No studies were identified that reported infection related mortality and morbidity, 
user preference or compliance. 

Economic No cost-effectiveness studies were identified.  

8.3.1.4 Recommendations and link to evidence 

The evidence for this review question was considered alongside the evidence for the following 
question and recommendations were made considering all the evidence. See recommendations at 
the end of this chapter 8.4.1.4. 
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8.4 Do safety needle devices reduce sharps injuries compared to 
standard needles?  

8.4.1 Review question 

This question was asked to determine whether newer safety devices available since the publication 
of the previous guideline are effective at reducing needle stick injury and associated infection.  

What is the clinical and cost effectiveness of healthcare workers using safety needle devices (needle-
free, retractable needles, safety re-sheathing devices) vs. standard needles on compliance and user 
preference, infection related mortality and morbidity and sharps injuries? 

8.4.1.1 Clinical evidence 

Five observational studies were identified. Three studies were before and after implementation 
studies of safety devices for phlebotomy procedures.38,171,221 One study investigates the 
implementation of a disposable safety syringe for dentistry286 compared to a non-disposable metal 
syringe. The final study investigates the implementation of a self-retracting glucometer lancet 
compared to a straight stick non-retracting lancet.198  

Three studies from the previous 2003 guideline met the inclusion criteria for this review 
question.38,198,286 

See Evidence Table G.4.2, Appendix G, Forest Plots in Figure 20-29, Appendix I. 

Table 37: Safety devices for phlebotomy procedures vs. standard devices - Clinical study 
characteristics 

Outcome 

Number 
of 
studies Design Limitations Inconsistency Indirectness Imprecision 

Needle 
stick 
injury171(d) 

1 Observational 
studies 

No serious 
limitations 

No serious 
inconsistency 

Serious 
indirectness(a) 

No serious 
imprecision 

Needle 
stick 
injury221 

1 Observational 
studies 

No serious 
limitations 

No serious 
inconsistency 

Serious 
indirectness(a) 

No serious 
imprecision 

Needlestick 
injury - 
Winged 
steel 
needle38 

1 Observational 
studies 

No serious 
limitations 

No serious 
inconsistency 

Serious 
indirectness(a) 

No serious 
imprecision 

Needlestick 
injury - 
Bluntable 
vacuum 
tube38 

1 Observational 
studies 

No serious 
limitations 

No serious 
inconsistency 

Serious 
indirectness(a) 

No serious 
imprecision 

Needlestick 
injury - 
Vacuum 
tube with 
recapping 
sheath38 

1 Observational 
studies 

No serious 
limitations 

No serious 
inconsistency 

Serious 
indirectness(a) 

Serious 
imprecision(b) 
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Outcome 

Number 
of 
studies Design Limitations Inconsistency Indirectness Imprecision 

User 
preference3
8 

1 Observational 
studies 

No serious 
limitations 

No serious 
inconsistency 

Serious 
indirectness(a) 

No serious 
imprecision 

User 
preference1
71(c) 

1 Observational 
studies 

No serious 
limitations 

No serious 
inconsistency 

Serious 
indirectness(a) 

No serious 
imprecision 

Blood 
borne 
infection 

0 Observational 
studies 

    

Infection 
related 
mortality 
and 
morbidity 

0 Observational 
studies 

    

Compliance 0 Observational 
studies 

    

(a) Hospital based rather than community. 
(b) Wide confidence interval with low event number give a low confidence in the effect size. 
(c) Taken from survey data, numbers given are those that preferred the safety needle, remaining respondents were 

assumed to prefer the standard needle. 
(d) Denominator is the total number of needles delivered to the department. 

Table 38: Safety devices for phlebotomy procedures vs. standard devices - Clinical summary of 
findings 

Outcome 
Safety 
device 

Standard 
device Relative risk Absolute effect Quality 

Needle stick 
injury(a) 

28/436180 
(0%) 

86/641282 
(0%) 

RR 0.48  

(0.31 to 0.73) 

0 fewer per 1000  

(0 fewer to 0 fewer) 

VERY 
LOW 

Needle stick 
injury(b) 

- - RR 0.62  

(0.51 to 0.72) 

- VERY 
LOW 

Needlestick injury 
- Winged steel 
needle 

34/2540500 
(0%) 

53/1875995 
(0%) 

RR 0.47  

(0.31 to 0.73) 

0 fewer per 1000  

(0 fewer to 0 fewer) 

VERY 
LOW 

Needlestick injury 
- Bluntable 
vacuum tube 

2/501596 
(0%) 

14/523561 
(0%) 

RR 0.15  

(0.03 to 0.66) 

0 fewer per 1000  

(0 fewer to 0 fewer) 

VERY 
LOW 

Needlestick injury 
- Vacuum tube 
with recapping 
sheath 

5/628092 
(0%) 

19/895054 
(0%) 

RR 0.38  

(0.14 to 1) 

0 fewer per 1000  

(0 fewer to 0 more) 

VERY 
LOW 

User preference 622/1939 
(32.1%) 

882/1939 
(45.5%) 

RR 0.71  

(0.65 to 0.76) 

132 fewer per 1000  

(109 fewer to 159 
fewer) 

VERY 
LOW 

User preference  199/536 
(37.1%) 

337/536 
(62.9%) 

RR 0.59  

(0.52 to 0.67) 

258 fewer per 1000  

(207 fewer to 302 
fewer) 

VERY 
LOW 

(a) Denominator is the total number of needles delivered to the department. 
(b) Relative risk taken directly from paper. Total events and population not given for study period. 
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Table 39: Disposal safety syringe vs. non-disposable syringe - Clinical study characteristics 

Outcome 

Number 
of 
studies Design Limitations Inconsistency Indirectness Imprecision 

Needle stick 
injury286 

1 Observational 
studies 

No serious 
limitations 

No serious 
inconsistency 

Serious 
indirectness(a) 

No serious 
imprecision 

Blood borne 
infection 

0 Observational 
studies 

    

Infection 
related 
mortality and 
morbidity 

0 Observational 
studies 

    

Compliance 0 Observational 
studies 

    

(a) Dental school setting rather than community. 

Table 40: Disposal safety syringe vs. non-disposable syringe - Clinical summary of findings 

Outcome Safety syringe Non-disposable Relative risk Absolute effect Quality 

Needle stick 
injury 

0/1000 (0%) 21/1000 (2.1%) RR 0.02  

(0 to 0.38) 

21 fewer per 1000  

(13 fewer to 21 fewer) 

VERY 
LOW 

Table 41: Self-retracting glucometer lancet vs. straight stick non-retracting lancet - Clinical study 
characteristics 

Outcome 

Number 
of 
studies Design Limitations Inconsistency Indirectness Imprecision 

Needle stick 
injury198 

1 Observational 
studies 

No serious 
limitations 

No serious 
inconsistency 

Serious 
indirectness(a) 

Serious 
imprecision
(b) 

Blood borne 
infection 

0 Observational 
studies 

    

Infection 
related 
mortality and 
morbidity 

0 Observational 
studies 

    

Compliance 0 Observational 
studies 

    

(a) The denominator used for needlestick injury was worker years rather than the actual number of lancets used.  
(b) Wide confidence and low event number lead to low confidence in the effect size. 

Table 42: Self-retracting glucometer lancet vs. straight stick non-retracting lancet - Clinical 
summary of findings 

Outcome Self-retracting Non-retracting Relative risk Absolute effect Quality 

Needle stick injury 2/477 (0.4%) 16/954 (1.7%) RR 0.25  

(0.06 to 1.08) 

13 fewer per 1000  

(16 fewer to 1 more) 

VERY 
LOW 
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8.4.1.2 Cost-effectiveness evidence 

The update search conducted as part of this review identified two studies; neither met inclusion 
criteria. A cost analysis by Glenngard et al (2009)103 was excluded because costs were presented 
nationally rather than individually and were considered specific to Sweden. A cost-effectiveness 
analysis from Madagascar78 was excluded because neither the comparator nor the setting was 
relevant to this question.  

One study identified by the clinical evidence review in the previous 2003 guideline met inclusion 
criteria for the update economic review. Peate and colleagues (2001)198 conducted a basic cost 
analysis in their comparison of the use of self-retracting glucometer lancets to straight stick non-
retracting lancets among emergency medical system workers in the United States.  

Additional estimates of the cost and quality of life impact associated with needle stick injury were 
obtained from several review articles148-150 identified through the economic literature search and 
presented to the GDG to inform decision making. The GDG were also presented with the current UK 
cost of various standard and safety needles. 

Table 43: Self-retracting glucometer lancet vs. straight stick non-retracting lancet - Economic 
study characteristics 

Study Limitations Applicability Other Comments 

Peate 2001198 Potentially serious 
limitations (a) 

Partial applicability(b)   

(a) Resource use not reported, unit costs and cost source not reported, observational before-after study.  
(b) USA setting. 

Table 44: Self-retracting glucometer lancet vs. straight stick non-retracting lancet - Economic 
summary of findings 

Study 
Incremental cost 
(£) 

Incremental 
effects ICER Uncertainty 

Peate 2001198 Self-retracting 
lancets cost £363 
more per year 
than non-
retracting lancets 
(department-wide) 

Self-retracting 
lancets resulted in 
fewer needlestick 
injuries (RR 0.25)  

Self-retracting 
lancets resulted in a 
department-wide net 
savings of £14 014 
due to averted 
treatment costs  

N/R 

Table 45: Cost of standard and safety needles 

Type of needle  Average cost (£) 

Hypodermic syringes 

Standard hypodermic syringe with standard needle  0.07 per 1ml syringe  

Safety hypodermic syringe with retractable needle 0.17 per 1ml syringe 

Safety hypodermic syringe with hinged shield needle  0.25 per 1ml syringe  

Insulin syringes  

Standard insulin syringe with standard needle attached 0.08 per 1ml syringe  

Safety insulin syringe with retractable needle 0.25 per 1ml syringe 

Source: Based on average 2010 Supply Chain187 prices. Individual trusts may negotiate different contracts and prices with 
suppliers.  
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8.4.1.3 Evidence statements 

Clinical  Phlebotomy devices 

There is a statistically significant and clinically important reduction in needlestick 
injuries with the safety devices compared to standard devices (VERY LOW QUALITY). 

There is a statistically significant and clinically important increase in user preference 
with the safety devices compared to standard devices (VERY LOW QUALITY). 

Dental syringe 

There is a statistically significant and clinically important reduction in needlestick 
injuries with the safety devices compared to standard devices (VERY LOW QUALITY).  

No studies were identified that reported blood borne infection, infection related 
mortality and morbidity, or compliance. 

Safety lancet 

It is uncertain whether there is any difference in needlestick injuries with the safety 
devices compared to standard devices (VERY LOW QUALITY). 

Economic There is some evidence to suggest that safety lancets are more cost-effective than 
standard lancets in certain settings (POTENTIALLY SERIOUS LIMITATIONS AND 
PARTIAL APPLICABILITY). No other cost-effectiveness evidence was identified.  

8.4.1.4 Recommendations and link to evidence  

Recommendations 

25. Use sharps safety devices if a risk assessment has indicated that 
they will provide safer systems of working for healthcare 
workers, carers and patients. [new 2012] 

Relative values of different 
outcomes 

The GDG considered the most important outcomes for making this 
recommendation to be needlestick injury, success of cannulation on first 
attempt, blood contamination and blood borne infection. 

Trade off between clinical 
benefits and harms 

The GDG noted that active safety cannula devices caused more blood 
contamination of the surroundings, healthcare worker and/or the patient and 
therefore passive devices with a simpler design could be considered. However 
the GDG also noted that increased blood contamination was possibly related 
to previously unidentified training needs and unfamiliarity with the new 
devices. 

Risk assessment may require additional resources (time etc), but that the 
potential reduction in needlestick injuries outweighs this and provides a safer 
working environment for healthcare workers. 

Training is required to ensure safety devices are used correctly, and the 
evidence showed that if implemented correctly these devices do reduce 
needle stick injuries. 

The GDG were aware that there is anxiety amongst healthcare workers 
associated with taking a blood test to detect the presence of a blood borne 
ǾƛǊǳǎΩ όŦƻǊ ŜȄŀƳǇƭŜΣ IL±Σ IŜǇŀǘƛǘƛǎ . ŀƴŘ /ύΦ ¢ƘŜ D5D ŦŜƭǘ ǘƘŀǘ ƳƛƴƛƳƛǎƛƴƎ 
needlestick injury from such tests using safety devices would be an additional 
benefit. 

Economic considerations Safety devices are more costly than standard devices. However, given the high 
cost of investigation and treatment of needle stick injuries, the level of 
healthcare worker anxiety associated with these injuries, and the frequency 
with which they occur, the GDG agreed that the use of safety devices may 
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prove cost-effective in high risk situations or situations where risk assessment 
has indicated their use.  

Quality of evidence Three RCTS were identified comparing safety cannulae with standard cannulae, 
which were all of low quality. Evidence from these studies was downgraded as 
the studies were all in hospital settings and data was of low or very low quality. 

No RCTs were identified for safety needle devices, but several observational 
studies were identified. Before and after implementation studies were 
identified; three for safety phlebotomy needles, one for safety lancet and one 
study for safety disposable dental syringes. These studies had several 
limitations and were all very low quality. In particular, the study implementing 
the disposable dental syringe 286 was sponsored by the manufacturer which 
introduced a large bias and excluded the first year of implementation from the 
analysis as the authors stated a lack of training. In addition the study 
implementing the safety lancet198 which had one relevant outcome, 
needlestick injury, was downgraded for indirectness and imprecision.  

Other considerations The GDG were aware that there are problems obtaining accurate needlestick 
injury data due to under reporting of and possible reluctance to report injuries.  

They felt that further information could support the implementation of their 
recommendation and discussed what a risk assessment should include to 
determine the need for a safety device. The GDG considered the Health and 
Safety Executive document: Five Steps to Risk Assessment116 and how it might 
contribute to supporting the implementation of risk assessment in the 
following areas: 

¶ the number of incidents and types of injuries 

¶ the procedure and the environment in which it is undertaken  

¶ ǘƘŜ ǇŀǘƛŜƴǘ ǇƻǇǳƭŀǘƛƻƴΩǎ ŘŜƳƻƎǊŀǇƘƛŎǎ 

¶ waste management and disposal 

¶ availability of alternative products  

¶ training. 

Recommendations 

26. Train and assess all users in the correct use and disposal of 
sharps and sharps safety devices. [new 2012] 

Relative values of different 
outcomes 

The GDG considered the most important outcomes for making this 
recommendation to be needlestick injury, blood contamination and blood 
borne infection. 

Trade off between clinical 
benefits and harms 

The GDG noted that incorrect use and unfamiliarity with a new safety device 
can lead to sharps injuries, as demonstrated by the clinical studies identified. 
The GDG were also aware from considering the evidence in review question 
8.3.1 that poor familiarity with device operation may lead to increased blood 
contamination of the clinical area and healthcare workers. As shown by the 
evidence review above, implementation of safety devices did not lead to the 
complete elimination of sharps injuries. The GDG discussed the contribution 
that training, along with assessment, could have on healthcare workers in 
becoming familiar with the correct use of a device and correspondingly 
minimising the risk to themselves or patients. The GDG felt that training should 
also be available for those patients and carers who use sharps in the 
community. 

Economic considerations The GDG considered that training would be necessary in order to ensure that 
the potential cost-effectiveness or cost savings associated with safety devices 
is realised. When included as part of ongoing staff training programmes, 
implementation of this recommendation should not be associated with any 
additional cost.  

Quality of evidence Five observational implementation studies were identified and were all very 
low quality. The type of training varied across studies, for example hands on 
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simulated insertions and annual training updates171; and training sessions and 
pamphlets in each ward221.  

Other considerations In considering the poor quality of the evidence reviewed, the GDG used 
consensus to develop a recommendation on training. Training should be 
considered for new staff and when new devices are implemented for all users.  

Infection Prevention and Control 
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9 Waste disposal 

9.1 Introduction 

This chapter details general waste disposal recommendations and also lists the specific 
recommendations relating to waste disposal of personal protective equipment and sharps, which are 
described in more detail in chapters 7 and 8. 

New legislation relating to waste disposal has been introduced since the previous guideline. The 
Department of Health have published a guidance document; Safe Management of Healthcare Waste 
version 1.072 as a best practice guide to the management of healthcare waste. Healthcare waste 
refers to any waste produced by, and as a consequence of, healthcare activities. The document 
ǊŜǇƭŀŎŜǎ ǘƘŜ IŜŀƭǘƘ {ŜǊǾƛŎŜǎ !ŘǾƛǎƻǊȅ /ƻƳƳƛǘǘŜŜΩǎ (1999) guidance document άSafe Disposal of 
Clinical Wasteέ and HTM07-01 Safe Management of healthcare waste64, which has revised and 
updated the previous documents to take into account the changes in legislation governing the 
management of waste, its storage, carriage, treatment and disposal, and health and safety.  

Key changes since the 2006 update include: an update to statutory requirements; a focus on the 
waste hierarchy through procurement practices; a drive to address the carbon impact related to 
waste; the integration of new sector guides on GPs, dental practices, and community pharmacies; an 
emphasis on practical advice through case study examples (in particular on offensive waste streams), 
and more by way of staff training material; and, a review of terminology used for healthcare, clinical 
and non-clinical wastes. 

¢ƘǊƻǳƎƘƻǳǘ ǘƘŜ ƎǳƛŘŜƭƛƴŜΣ άƘealthcare wasteέ refers to any waste produced by, and as a 
consequence of, healthcare activities. άClinical wasteέ ƛǎ ŘŜŦƛƴŜŘ ŀǎ άΦ Φ Φ ŀƴȅ ǿŀǎǘŜ ǿƘƛŎƘ Ŏƻƴǎƛǎǘǎ 
wholly or partly of human or animal tissue, blood or other body fluids, excretions, drugs or other 
pharmaceutical products, swabs or dressings, syringes, needles or other sharp instruments, being 
waste which unless rendered safe may prove hazardous to any person coming into contact with it; 
and any other waste arising from medical, nursing, dental, veterinary, pharmaceutical or similar 
practice, investigation, treatment, care, teaching or research, or the collection of blood for 
ǘǊŀƴǎŦǳǎƛƻƴΣ ōŜƛƴƎ ǿŀǎǘŜ ǿƘƛŎƘ Ƴŀȅ ŎŀǳǎŜ ƛƴŦŜŎǘƛƻƴ ǘƻ ŀƴȅ ǇŜǊǎƻƴ ŎƻƳƛƴƎ ƛƴǘƻ ŎƻƴǘŀŎǘ ǿƛǘƘ ƛǘέ.72 

9.1.1.1 Review questions 

The clinical questions for this chapter are also in the personal protective equipment (PPE) chapter 
and the sharps chapter, see chapters 7 and 8. The two questions are: 

Are there any changes in the legislations which affect the disposal of personal protective equipments 
in relation to patient care in the primary and community care settings? 

Are there any changes in the legislations which affect the disposal of sharp instruments and needles 
in relation to patient care in the primary and community care settings? 

9.1.1.2 Clinical evidence 

A literature search was not performed for these questions as the objective was to review and update 
the current recommendations about the safe disposal of personal protective equipment and safe 
disposal of sharps in line with patient care and with the European Union (EU) and national 
legislations.  

The Department of Health guidance; Safe Management of Healthcare Waste version 1.072 was 
reviewed.  
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9.1.1.3 Recommendations and link to evidence  

Recommendations 

27. Healthcare waste must be segregated immediately by the 
person generating the waste into appropriate colour-coded 
storage or waste disposal bags or containers defined as 
compliant with current national legislationmm and local policies. 
[new 2012] 

Relative values of different 
outcomes 

The GDG considered the most important outcomes for making this 
recommendation to be the reduction in risks through the safe segregation and 
disposal of healthcare waste. 

Trade off between clinical 
benefits and harms 

Correct healthcare waste segregation and disposal into the correctly colour 
coded containers or bags is necessary to meet legislations. Failure to comply 
with this recommendation could result in legislative action.  

Economic considerations If healthcare organisations are currently improperly segregating, storing and 
disposing of clinical waste then compliance with this recommendation may be 
associated with implementation costs.  

Quality of evidence No clinical evidence review was conducted.  

This recommendation was developed based on the consideration of current 
best practice guidance from Department of Health; Safe Management of 
Healthcare Waste version 1.072 and the relevant EU and UK legislation. 

Other considerations The management of waste, its storage, carriage, treatment and disposal are 
governed by local policies and legislation at the national and European level. In 
addition to legislation specific to infection control and health and safety (e.g. 
Health and Safety Act), there are several transport, environmental, and waste 
disposal laws which are applicable to this question (e.g. Environment 
Protection Act).  

Complying with these recommendations is necessary to meet the 
requirements of local and national legislation. Therefore, this recommendation 
ƛǎ ŀ ΨƳǳǎǘΩΦ ¢Ƙƛǎ ŎƘƻƛŎŜ ƻŦ ǿƻǊŘƛƴƎ ƛǎ ƛƴ ƭƛƴŜ ǿƛǘƘ Ǝǳidance from the NICE 
Guidelines Manual (2009).182 

The GDG discussed the importance of emphasising that the person generating 
the waste must segregate and dispose of it immediately into appropriate 
containers, rather than passing it on to another person to dispose of. The 
appropriate choice of waste disposal bags or receptacles takes into account 
among other factors, the type of waste and capacity of the containers. 

The GDG also discussed the importance of ensuring that patients and 
healthcare workers caring for patients in their own homes are provided with 
appropriate receptacles for the disposal of clinical waste. 

See recommendations regarding sharps and waste disposal in chapters 7 and 
8, respectively. 

                                                           
mm For guidance see Management and disposal of healthcare waste (HTM 07-01) 

https://www.gov.uk/government/publications/guidance-on-the-safe-management-of-healthcare-waste
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Recommendations 

28. Healthcare waste must be labelled, stored, transported and 
disposed of in accordance with current national legislationnn 
and local policies. [new 2012] 

Relative values of different 
outcomes 

The GDG considered the most important outcomes for making this 
recommendation to be the reduction in risks through the safe disposal of 
healthcare waste. 

Trade off between clinical 
benefits and harms 

The correct segregation, storage, transport and disposal of healthcare waste is 
necessary to meet legislation. Failure to comply with this recommendation 
could result in legislative action.  

Economic considerations If healthcare organisations are currently improperly storing, transporting and 
disposing of clinical waste then compliance with this recommendation may be 
associated with implementation costs. 

Quality of evidence No clinical evidence review was conducted.  

wŜŎƻƳƳŜƴŘŀǘƛƻƴ ǿŀǎ ŘŜǾŜƭƻǇŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ D5DΩǎ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ƻŦ ŎǳǊǊŜƴǘ 
best practice guidance from Department of Health; Safe Management of 
Healthcare Waste version 1.072 and the relevant EU and UK regulations. 

Other considerations The management of healthcare waste, its storage, carriage, treatment and 
disposal are governed by local policies and legislations at the national and 
European level. In addition to legislation specific to infection control and 
health and safety (e.g. Health and Safety Act), there are several transport, 
environmental, and waste disposal laws which are applicable to this question 
(e.g. Environment Protection Act).  

Complying with these recommendations is necessary to meet the 
requirements of local and national legislation. Therefore, this recommendation 
ƛǎ ŀ ΨƳǳǎǘΩΦ ¢Ƙƛǎ ŎƘƻƛŎŜ ƻŦ ǿƻǊŘƛƴƎ ƛǎ ƛƴ ƭƛƴŜ ǿƛǘƘ ƎǳƛŘŀƴŎŜ ŦǊƻƳ ǘƘŜ bL/9 
Guidelines Manual (2009).182 The GDG discussed the importance for trusts and 
healthcare providers to be aware of and compliant with specific local policies 
regarding waste segregation, storage, transport and disposal.  

For definitions of healthcare waste and clinical waste, see glossary. See 
recommendations regarding sharps and waste disposal in chapters 7 and 8, 
respectively. 

Recommendations 

29. Educate patients and carers about the correct handling, storage 
and disposal of healthcare waste. [new 2012] 

Relative values of different 
outcomes 

The GDG considered the most important outcomes for making this 
recommendation to be the reduction in risks through the safe handling, 
storage and disposal of healthcare waste. 

Trade off between clinical 
benefits and harms 

The correct segregation, storage, and disposal of healthcare waste is necessary 
to meet regulations; patients and carers need to be equipped with the 
knowledge to do this appropriately.  

Economic considerations If healthcare organisations are currently improperly storing, transporting and 
disposing of clinical waste then compliance with this recommendation may be 
associated with implementation costs. 

Quality of evidence No clinical evidence review was conducted.  

wŜŎƻƳƳŜƴŘŀǘƛƻƴ ǿŀǎ ŘŜǾŜƭƻǇŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ D5DΩǎ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ƻŦ ŎǳǊǊŜƴǘ 
best practice guidance from Department of Health; Safe Management of 
Healthcare Waste72 and the relevant EU and UK regulations. 

                                                           
nn For guidance see Management and disposal of healthcare waste (HTM 07-01) 

https://www.gov.uk/government/publications/guidance-on-the-safe-management-of-healthcare-waste
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Other considerations The GDG discussed the importance for trusts and healthcare providers to be 
aware of specific local policies regarding healthcare waste segregation, storage 
and disposal, and their role in helping patients cared for in their own homes to 
do so. Healthcare waste covers both clinical and non-clinical waste. Most of 
the waste in the community setting is non-clinical waste, such as packaging, 
and offensive waste. The correct disposal of clinical waste begins with the 
appropriate segregation of healthcare waste into the appropriate categories. 
The GDG felt that patients and carers need information about how to handle, 
segregate and store clinical waste so that they can safely comply with local and 
national regulations. 

Also see recommendations regarding sharps and waste disposal in chapters 7 
and 8, respectively. 

Also see the other related recommendations in the sharps (see chapter 7) and PPE (see chapter 8) 
chapters. 

9.1.2  Research recommendations 

The GDG did not identify any research recommendations.
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10 Long term urinary catheters 

10.1 Introduction 

The updated review questions in this chapter are: 

¶ types of catheter 

¶ bladder instillations and washouts 

¶ antibiotic use when changing long-term indwelling catheters.  

These review questions were prioritised as it was considered that new evidence had emerged since 
the 2003 guideline. 

The evidence and text from the previous guideline that has been superseded by this update is 
included in Appendix D.6. and D.9. No new review questions are included in this chapter. 

Sections not updated in this chapter are: 

¶ education of patients, carers and healthcare workers  

¶ assessing the need for catheterisation  

¶ catheter drainage options  

¶ catheter insertion  

¶ catheter maintenance (closed systems). 

The GDG recognised that hand decontamination is an important part of catheter management. See 
Section 6 for further details.  

In addition the GDG acknowledged that Medical Device Regulations169 implement the EC Medical 
Devices Directives into UK law. They place obligations on manufacturers to ensure that their devices 
are safe and fit for their intended purpose before they are CE marked and placed on the market in 
any EC member state. The GDG noted that guidance168 on the MHRA's adverse incident reporting 
system is available for reporting adverse incidents involving medical devices. 

The GDG has prioritised three recommendations in this chapter as a key priorities for 
implementation, see recommendations 39, 42 and 58. 

In the community and primary healthcare settings, long-term (>28 days) urinary catheterisation (LTC) 
is most commonly used in the management of the elderly and patients with neurological conditions. 
The prevalence of LTC in the United Kingdom (UK) has been estimated as 0.5 percent in those over 
75 years old135 and 4 percent in people undergoing domiciliary care.98 Some patients may require 
continuous bladder drainage using urethral or suprapubic catheters. Alternatively, patients or carers 
may insert and remove urethral catheters at regular intervals (intermittent catheterisation). 

Catheter care in the community is time consuming and expensive.98,135,230 LTC should be regarded as 
ŀ ΨƳŜǘƘƻŘ ƻŦ ƭŀǎǘ ǊŜǎƻǊǘΩ ƛƴ ǘƘŜ ƳŀƴŀƎŜƳŜƴǘ ƻŦ ǳǊƛƴŀǊȅ ǇǊƻōƭŜƳǎ ŀǎ ǘƘŜ ōǳǊŘŜƴ ōƻǘƘ ǘƻ ǘƘŜ ƘŜŀƭǘƘ 
service and to individual patients is high.84 However, there will remain a group of patients for whom 
LTC is the best option. 

¢ƘŜ ƳŜǘƘƻŘ ƻŦ ŎŀǘƘŜǘŜǊƛǎŀǘƛƻƴ ǿƛƭƭ ŘŜǇŜƴŘ ƻƴ ŜŀŎƘ ǇŀǘƛŜƴǘΩǎ ƛƴŘƛǾƛŘǳŀƭ ǊŜǉǳƛǊŜƳŜƴǘǎΣ ŀǾŀƛƭŀōƭŜ 
clinical expertise and services. Infection is a major problem in LTC although there are other non-
infectious complications associated with LTC, including physiological/structural damage,271 urological 
cancer61 and psycho-social problems.209 In selecting particular strategies to manage urinary 
problems, healthcare practitioners must take account of all of these complications. These guidelines 
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focus on preventing infection. However, because infection has a complex inter-relationship with 
encrustation and blockage, these aspects of catheter management are also addressed. 

These guidelines apply to adults and children and should be read in conjunction with the guidance on 
Standard Principles (see chapters 7 to 8). These recommendations are broad principles of best 
practice and are not detailed procedural protocols. They need to be adapted and incorporated into 
local practice guidelines. The recommendations are divided into five distinct interventions: 

1. Education of patients, their carers and healthcare workers 

2. Assessing the need for catheterisation 

3. Selection of catheter type and system 

4. Catheter insertion 

5. Catheter maintenance. 

The systematic review process is described in Appendix D.1. 

10.2 Education of patients, carers and healthcare workers 

Given the prevalence of LTC and the associated risk of clinical urinary tract infection, it is important 
that everyone involved in catheter management is educated about infection prevention. As many 
people, including children, will manage their own catheters, they must be confident and proficient in 
the procedure, aware of the signs and symptoms of clinical infection and how to access expert help 
when difficulties arise.79,97,140,283 

10.2.1.1 Recommendations 

30. Patients and carers should be educated about and trained in techniques of hand 
decontamination, insertion of intermittent catheters where applicable, and catheter 
management before discharge from hospital. [2003] 

31. Community and primary healthcare workers must be trained in catheter insertion, including 
suprapubic catheter replacement and catheter maintenance. [2003] 

32. Follow-up training and ongoing support of patients and carers should be available for the 
duration of long-term catheterisation. [2003] 

10.3 Assessing the need for catheterisation 

Catheterising patients increases the risk of acquiring a urinary tract infection. The longer a catheter is 
in place, the greater the danger.  

The highest incidence of healthcare-associated infection is associated with indwelling urethral 
catheterisation.247 Many of these infections are serious and lead to significant morbidity. In acute 
care facilities, 20-30% of catheterised patients develop bacteriuria, of whom 2-6 percent develop 
symptoms of urinary tract infection (UTI).247 The risk of acquiring bacteriuria is approximately 5 
percent for each day of catheterisation,92,94 and therefore most patients with LTC are bacteriuric 
after 20 days of catheterisation.272  

A study of patients in long-term care facilities demonstrated significantly higher morbidity and 
mortality in catheterised patients than in matched non-catheterised controls.140 Duration of 
catheterisation is strongly associated with risk of infection, i.e., the longer the catheter is in place, 
the higher the incidence of UTI.247 
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Best practice emphasises that all procedures involving the catheter or drainage system and the 
related batch codes of these devices are recorded in the patient's records.283 Patients should be 
provided with adequate information in relation to the need, insertion, maintenance and removal of 
their catheter by the person planning their care.283 

10.3.1.1 Recommendations 

33. Indwelling urinary catheters should be used only after alternative methods of management 
have been considered. [2003] 

34. ¢ƘŜ ǇŀǘƛŜƴǘΩǎ ŎƭƛƴƛŎŀƭ ƴŜŜŘ ŦƻǊ ŎŀǘƘŜǘŜǊƛǎŀǘƛƻƴ ǎƘƻǳƭŘ ōŜ ǊŜǾƛŜǿŜŘ ǊŜƎǳƭŀǊƭȅ ŀƴŘ ǘƘŜ ǳǊƛƴŀǊȅ 
catheter removed as soon as possible. [2003] 

35. Catheter insertion, changes and care should be documented. [2003] 

10.4 Catheter drainage options 

10.4.1 How to select the right system 

Choosing the right system for any given patient will depend on a comprehensive individual patient 
assessment.  

Our search identified one systematic review239 concerning the approaches to catheterisation. This 
reported a higher rate of infection associated with indwelling rather than intermittent 
catheterisation. This finding is reflected in a recent position paper189 on urinary tract infections in 
long-term care facilities by the Society for Healthcare Epidemiology of America (SHEA) who 
ǊŜŎƻƳƳŜƴŘŜŘ ǘƘŀǘ άǿƘŜǊŜ ŎƭƛƴƛŎŀƭƭȅ ŀǇǇǊƻǇǊƛŀǘŜΣ ƛƴǘŜǊƳƛǘǘŜƴǘ ŎŀǘƘŜǘŜǊƛǎŀǘƛƻƴ ǎƘƻǳƭŘ ōŜ ǳǎŜŘ for 
ǳǊƛƴŀǊȅ ŘǊŀƛƴŀƎŜ ǊŀǘƘŜǊ ǘƘŀƴ ŀ ŎƘǊƻƴƛŎ ƛƴŘǿŜƭƭƛƴƎ ŎŀǘƘŜǘŜǊΦέ 

Two studies were identified in our search which compared catheter options.125,258 The first focussed 
on the risk of Meticillin-resistant Staphylococcus aureus (MRSA) colonisation and infection in nursing 
home patients.258 This study concluded that indwelling catheters posed a greater risk of infection 
than intermittent catheters. The second studied men with prostatic enlargement and reported a 
significantly lower rate of infection in those with suprapubic rather than urethral catheters, despite 
the former being used for two weeks longer.125 A non-comparative study of patients with 
neuropathic bladder demonstrated a low rate of infection (6 percent) associated with the use of 
long-term suprapubic catheters.240 However, 30% of patients in this study reported other catheter-
related complaints. Economic opinion suggests that if staff and resource use are the same, 
suprapubic catheterisation is more cost effective.229,240 

Eight studies were identified which focussed exclusively on the use of intermittent catheterisation. 
The study populations encompassed a wide range of patient groups and ages.17-19,42,79,174,200,274 One 
theme emerging from these studies was that the prevalence of bacteriuria is equal between men and 
women17,18 though the incidence of clinical UTI appears to be higher in women.18,19 There is also 
some evidence that bacteriuria rates are similar between adults and children.57  

Generally, large studies indicated that the rates of infection associated with intermittent 
catheterisation were low,200,274 1 per 87 months,274 and that hydrophilic catheters were associated 
with a further reduction in infection risk.19,42 

A possible alternative to indwelling and intermittent catheterisation is the penile sheath (condom 
catheter). Whilst our systematic review did not include a specific question related to the use of 
penile sheath catheters, there is evidence that this type of device may be preferable in men who are 



 

Partial Update of NICE Clinical Guideline 2 

Infection Prevention and Control 
Long-term urinary catheters 

 
123 

U
p

d
a
te

 2
0

1
2 

able to empty their bladder and are unlikely to manipulate the system.57,229 To date there are no 
controlled studies comparing penile sheaths with indwelling devices. 

10.4.1.1  Recommendations 

36. Following assessment, the best approach to catheterisation that takes account of clinical 
need, anticipated duration of catheterisation, patient preference and risk of infection should 
be selected. [2003] 

37. Intermittent catheterisation should be used in preference to an indwelling catheter if it is 
clinically appropriate and a practical option for the patient. [2003] 

 

10.5 Types of long-term catheters 

10.5.1 Review question ς intermittent catheters 

Long-term urinary catheterisation is considered an important area where updated guidance is 
required.  

The following two questions both address the clinical and cost effectiveness of intermittent self-
catheterisation. They were addressed independently for the clinical evidence review, but 
incorporated into the same economic model. 

1. What is the clinical and cost effectiveness of different types of long-term intermittent urinary 
catheters (non-coated, hydrophilic or gel reservoir) on symptomatic urinary tract infections, 
bacteraemia, mortality, and patient preference? 
 

2. In patients performing intermittent catheterisation, what is the clinical and cost effectiveness 
of non-coated catheters reused multiple times compared to single-use on urinary tract 
infections, bacteraemia, mortality, and patient preference? 

10.5.1.1 Clinical evidence  

Question 1. Non-coated vs. hydrophilic vs. gel reservoir catheters: 

Six studies were identified, five of which investigated hydrophilic catheters compared to non-coated 
catheters35,59,193,254,265 and one that compared non-hydrophilic gel reservoir catheters to non-coated 
catheters.99 None of the studies from the previous 2003 guideline met the inclusion criteria for this 
review question. 

The non-coated catheters were used as a single-use product in Cardenas et al., 2009,35 as a multi use 
product (reused up to 5 times a day, with a new catheter used each day) in Vapnek et al., 2003265 and 
Pachler et al., 1999193 and not stated in Gianntoni et al., 200199 and Sutherland et al., 1996254 and 
DeRidder et al., 2005.59 In order to allow accurate incorporation of the data from these studies into 
the economic model, the authors of these studies were contacted for clarification. DeRidder et al., 
replied that the catheters used in the study were single-use. No reply was obtained from Giantonni 
et al., and Sutherland et al., it was assumed that these studies also used single-use non-coated 
catheters.  

See Evidence Table G.5.2, Appendix G, Forest Plots in Figure 33-40, Appendix I. 
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Table 46: Hydrophilic coated vs. non-coated catheters for long term intermittent self 
catheterisation ς Clinical study characteristics 

Outcome 

Number 
of 
studies Design Limitations Inconsistency Indirectness Imprecision 

Mean monthly 
urinary tract 
infection - 12 
months265 

1 RCT Serious 
limitations(a) 

No serious 
inconsistency 

No serious 
indirectness 

No serious 
imprecision 

Total urinary tract 
infections - 1 year 
35 

1 RCT Serious 
limitations (b) 

No serious 
inconsistency 

No serious 
indirectness 

No serious 
imprecision 

tŀǘƛŜƴǘǎ ǿƛǘƘ җм 
urinary tract 
infection ς 1 
year35,59 

2 RCT Serious 
limitations (b, 

d) 

No serious 
inconsistency 

No serious 
indirectness 

Serious 
imprecision (c) 

Patients/helpers 
very satisfied with 
the catheter ς 6 
months 59 

1 RCT Serious 
limitations (d) 

No serious 
inconsistency 

No serious 
indirectness 

Serious 
imprecision (c) 

Patients/helpers 
very satisfied with 
the catheter ς 1 
year 59 

1 RCT Serious 
limitations (d) 

No serious 
inconsistency 

No serious 
indirectness 

Serious 
imprecision (c) 

Patient satisfaction 
254(visual analogue 
scale, 10 = least 
favourable) 

1 RCT Serious 
limitations (e, 

g) 

No serious 
inconsistency 

No serious 
indirectness 

Serious 
imprecision (c) 

Problems 
introducing 
catheter193 

1 RCT Serious 
limitations (f) 

No serious 
inconsistency 

No serious 
indirectness 

Serious 
imprecision (c) 

Burning sensation 
when introducing 
the catheter193 

1 RCT Serious 
limitations (f) 

No serious 
inconsistency 

No serious 
indirectness 

Serious 
imprecision (c) 

Pain when 
introducing the 
catheter193 

1 RCT Serious 
limitations (f) 

No serious 
inconsistency 

No serious 
indirectness 

Serious 
imprecision (c) 

Burning sensation 
or pain after 
removal of the 
catheter193 

1 RCT Serious 
limitations (f) 

No serious 
inconsistency 

No serious 
indirectness 

Serious 
imprecision (c) 

Bacteraemia 0 RCT     

Mortality 0 RCT     

(a) Method of randomisation not stated. Number of urinary tract infections at baseline is higher in intervention compared 
to the control. Catheters re-used up to 5 times a day for control, where as intervention did not reuse catheters.  

(b) Method of randomisation not stated and unclear allocation concealment. Higher number of women in control group 
compared to the intervention35. 

(c) The relatively few events and few patients give wide confidence intervals around the estimate of effect. This makes it 
difficult to know the true effect size for this outcome. 

(d) High dropout rate in DeRidder et al., 200559 (54%) due to restored urinary function and thus no further need for 
catheterisation, change of bladder management to an indwelling catheter and withdrawal of consent. 

(e) Sutherland et al., 1996254 population is all male mean age 12 years old. 
(f) Unclear allocation concealment. 
(g) Crossover study. No details of allocation concealment or assessor blinding. 
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Table 47: Hydrophilic coated vs. non-coated catheters for long term intermittent self 
catheterisation - Clinical summary of findings 

Outcome 
Hydro-
philic 

Non-
coated Relative risk Absolute effect Quality 

Mean monthly urinary 
tract infection - 12 
months 

31 31 - MD 0.01 lower  

(0.11 lower to 0.09 
higher) 

MODERATE 

Total urinary tract 
infections - 1 year 

22 23 - MD 0.18 higher  

(0.5 lower to 0.86 
higher) 

MODERATE 

Patients with 1 or 
more urinary tract 
infection ς 1 year 

51/83 
(61.4%)  

65/85 
(76.5%) 

RR 0.8  

(0.65 to 0.99) 

153 fewer per 1000  

(8 fewer to 268 fewer) 

LOW 

Patients/helpers very 
satisfied with the 
catheter ς 6 months 

10/55 
(18.2%) 

6/59 
(10.2%) 

RR 1.79  

(0.7 to 4.59) 

80 more per 1000  

(31 fewer to 365 more) 

LOW 

Patients/helpers very 
satisfied with the 
catheter ς 1 year 

9/55 
(16.4%) 

7/59 
(11.9%) 

RR 1.38  

(0.55 to 3.45) 

45 more per 1000  

(53 fewer to 291 more) 

LOW 

Patient satisfaction 
(visual analogue scale, 
10 = least favourable) 

17 16 - MD 0.6 lower  

(2.36 lower to 1.16 
higher) 

LOW 

Problems introducing 
catheter 

1/32 
(3.1%) 

2/32 
(6.3%) 

RR 0.5  

(0.05 to 5.24) 

31 fewer per 1000  

(59 fewer to 265 more) 

LOW 

Burning sensation 
when introducing the 
catheter 

2/32 
(6.3%) 

1/32 
(3.1%) 

RR 2  

(0.19 to 20.97) 

31 more per 1000  

(25 fewer to 624 more) 

LOW 

Pain when introducing 
the catheter 

3/32 
(9.4%) 

2/32 
(6.3%) 

RR 1.5  

(0.27 to 8.38) 

31 more per 1000  

(46 fewer to 461 more) 

LOW 

Burning sensation or 
pain after removal of 
the catheter 

2/32 
(6.3%) 

2/32 
(6.3%) 

RR 1  

(0.15 to 6.67) 

0 fewer per 1000  

(53 fewer to 354 more) 

LOW 

Table 48: Gel reservoir vs. non-coated catheters for long term intermittent self catheterisation ς 
Clinical study characteristics 

Outcome 

Number 
of 
studies Design Limitations Inconsistency Indirectness Imprecision 

tŀǘƛŜƴǘǎ ǿƛǘƘ җм 
urinary tract 
infection ς 7 
weeks99 

1 RCT Very 
serious(a) 

No serious 
inconsistency 

No serious 
indirectness 

Serious 
imprecision (c) 

Patient comfort 

(visual analogue 
scale, low = more 
comfortable)99 

1 RCT Very 
serious(b) 

No serious 
inconsistency 

No serious 
indirectness 

No serious 
imprecision 

Bacteraemia 0 RCT     

Mortality 0 RCT     

(a) Crossover study, the outcomes measured 3 times per patient and reported for 3x the number of total patients in the 
group i.e. 54 instead of 18. No details of allocation concealment or assessor blinding. 

(b) Crossover study. No details of allocation concealment or assessor blinding. Small number of patients in each arm. 
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(c) The relatively few events and few patients give wide confidence intervals around the estimate of effect. This makes it 
difficult to know the true effect size for this outcome. 

Table 49: Gel reservoir vs. non-coated catheters for long term intermittent self catheterisation - 
Clinical summary of findings 

Outcome Gel reservoir Non-coated Relative risk Absolute effect Quality 

Patients with 1 or 
more urinary tract 
infection ς 7 weeks  

4/54  

(7.4%) 

12/54 
(22.2%) 

RR 0.33  

(0.11 to 0.97) 

149 fewer per 1000  

(7 fewer to 198 fewer) 

VERY 
LOW 

Patient comfort 
(visual analogue 
scale, low = more 
comfortable)  

18 18 - MD 2.39 higher  

(1.29 to 3.49 higher) 

VERY 
LOW 

Question 2. Single-use non-coated vs. multiple-use non-coated catheters (see section 10.5.1): 

Two RCTs were identified for inclusion comparing multiple-use non-coated catheters to single-use 
catheter for intermittent catheterisation, where the multiple-use arm had new catheters once a 
week79 or every 24 hours.134 None of the studies from the previous 2003 guideline met the inclusion 
criteria for this review question. 

See Evidence Table G.5.2, Appendix G, Forest Plots in Figure 41-42, Appendix I. 

Table 50: Non-coated catheters reused multiple times vs. single-use ς Clinical study characteristics 

Outcome 
Number of 
studies Design Limitations Inconsistency Indirectness Imprecision 

Symptomatic 
UTI79,134 

2 RCT Serious 
limitations(a) 

No serious 
inconsistency 

No serious 
indirectness 

No serious 
imprecision 

Frequency of 
catheterisations 
per day 79 

1 RCT Serious 
limitations(a) 

No serious 
inconsistency 

No serious 
indirectness 

Serious 
imprecision(b) 

Bacteraemia 0 RCT     

Mortality 0 RCT     

Patient 
preference and 
comfort 

0 RCT     

(a) Unclear randomisation, allocation concealment and blinding. The length of follow up varied from 1-107 days. 
(b) The relatively few events and few patients give wide confidence intervals around the estimate of effect. This makes it 

difficult to know the true effect size for this outcome. 

Table 51: Non-coated catheters reused multiple times vs. single use - Clinical summary of findings 

Outcome Reused Single-use Relative risk Absolute effect Quality 

Symptomatic UTI 34/61 
(55.7%) 

38/65 
(58.5%) 

RR 0.98  

(0.77 to 1.25) 

12 fewer per 1000  

(134 fewer to 146 more) 

MODERATE 

Frequency of 
catheterisations 
per day  

38 42 - MD 0.2 higher  

(0.28 lower to 0.68 higher) 

LOW 

10.5.1.2 Cost-effectiveness evidence 

No cost-effectiveness evidence was identified in the update search.  

No cost-effectiveness studies were identified in the previous 2003 guideline.  
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This question was identified as a high priority area for economic modelling and an original cost-utility 
model was developed to inform the cost-effectiveness evidence for this question.  

10.5.1.3 Cost-effectiveness evidence ς original economic model  

Methods 

A cost-utility analysis was undertaken to evaluate the cost-effectiveness of different types of 
intermittent catheters. A Markov model was used to estimate the lifetime quality-adjusted life years 
(QALYs) and costs from a UK NHS and personal social services perspective. Both costs and QALYs 
were discounted at a rate of 3.5% per annum in line with NICE methodological guidance. The model 
was built probabilistically to take into account uncertainty surrounding each of the model input 
parameters.  

Population & comparators  

The population evaluated in the base case analysis was people with bladder dysfunction caused by 
spinal cord injury (SCI). This population was chosen for the base case as it most closely matched the 
population considered by the majority (4/5) of the RCTs included in the clinical review and because 
this group of patients is one of the largest users of intermittent catheters. The average age of the 
population entering the model was 40 years and 80% were assumed to be male; this is the average 
age at injury and gender composition of the UK population of people with SCI.  

A similar model exploring the cost-effectiveness of intermittent catheterisation in patients with 
bladder dysfunction not due to SCI was considered as part of the sensitivity analysis.  

The comparators selected for the model were the types of intermittent catheter available to patients 
living or being cared for in the community: 

¶ Single-use hydrophilic catheters 

¶ Single-use gel reservoir catheters 

¶ Single-use non-coated catheters 

¶ Clean multiple-use non-coated catheters  

The GDG indicated that there may be situations in which it would not be practical or advisable for 
patients to wash and reuse catheters (such as when facilities are not available or patients are unable 
to wash and dry catheters, or if patients are catheterised by others). Therefore, two models were 
constructed; they varied only in the inclusion/exclusion of clean multiple-use non-coated catheters 
as a comparator.  

¢ƘŜ D5D ŀƭǎƻ ƴƻǘŜŘ ǘƘŀǘ ƛƴ ŎƘƛƭŘǊŜƴ ŀƴŘ ȅƻǳƴƎ ǇŜƻǇƭŜ όҖ мс ȅŜŀǊǎ ƻƭŘύΣ ǎȅƳǇǘƻƳŀǘƛŎ ¦¢L Ŏŀƴ ŎŀǳǎŜ 
progressive renal scarring which may lead to renal failure later in life. Renal failure carries a high risk 
of mortality and morbidity, is associated with very high cost and decreased quality of life. The most 
recent NICE guideline for Urinary Tract Infection in Children181 concluded that it was not possible to 
estimate the true risk of renal failure as a result of childhood UTI, did not identify any quality of life 
values for children with UTI, and did not consider economic modelling a valid option in this 
population. The current GDG agreed with this decision and noted that none of the studies included in 
the clinical review which contained symptomatic UTI as an outcome were conducted in children. 
Given the uncertain risk of harm as a result of symptomatic UTI in childhood, the GDG decided to 
employ the precautionary principle in their approach to intermittent self-catheterisation (ISC) in 
children. Therefore, only single-use catheters were considered an option for ISC in children and 
modelling was not explicitly undertaken in this population.  
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Approach to modelling  

Symptomatic UTI was considered the most important outcome for evaluating the efficacy of different 
types of intermittent catheters. The GDG also considered the costs and consequences arising from 
antimicrobial resistant UTIs and catheter-associated bacteraemia to be an important factor to 
include when assessing the downstream effects of symptomatic UTI. In the absence of any 
comparative clinical evidence, in the base case analysis it was assumed that urethral complications 
do not vary between catheter types. This assumption was explored in sensitivity analysis.  

The main simplifying assumption of the model was that the probability of antibiotic resistance does 
not change over time. This assumption was necessary due to a lack of available data about current 
and historical resistance rates, the complexity of forecasting antibiotic resistance trends over time 
and within populations, and a lack of examples on which to base methodological approaches.49 
Different rates of resistance were explored in sensitivity analysis. 

Results  

This analysis found that clean multiple-use non-coated catheters are the most cost-effective type of 
intermittent catheter. Although gel reservoir catheters were found to be slightly more effective than 
clean non-coated catheters, they were associated with a much greater cost. Dividing the incremental 
cost by the incremental effectiveness results gives a cost-effectiveness ratio of £51,345 per QALY 
gained. This value far exceeds the £20,000 per QALY threshold set by NICE. By taking into account the 
standard error of each model input, probabilistic analysis revealed that clean multiple-use non-
coated catheters are the most cost-effective option in 99.6% of model iterations.  

In patients who are unable to use clean non-coated catheters, gel reservoir catheters were found to 
be the most cost-effective option, at approximately £3,270 per QALY gained. Compared to 
hydrophilic catheters, gel reservoir catheters are most cost-effective in 84.2% of model iterations.  

In both scenarios, hydrophilic catheters were found to be slightly less effective than gel reservoir 
catheters. They are also less costly, although their incremental cost is still much greater than the cost 
of clean non-coated multiple-use catheters. Therefore, hydrophilic catheters are excluded from the 
further considerations due to extended dominance. Single-use non-coated catheters were found to 
be slightly less effective and more costly than multiple-use non-coated catheters. They are therefore 
ǎŀƛŘ ǘƻ ōŜ ΨŘƻƳƛƴŀǘŜŘΩ ōȅ ǘƘŜ ƳƻǊŜ ŜŦŦŜŎǘƛǾŜΣ ƭŜǎǎ Ŏƻǎǘƭȅ ŀƭǘŜǊƴŀǘƛǾŜǎ ǳƴŘŜǊ ŎƻƴǎƛŘŜǊŀǘƛƻƴΦ  

Figure 2: Base case analysis results (probabilistic)  
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Legend:       Non-coated catheter used multiple times;          Non-coated catheter used once only;  

        Hydrophilic catheter;         Gel reservoir catheter.  

ICER £51, 345 

ICER £3, 270 
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Results for each subgroup are plotted on the incremental cost-effectiveness ratio axis. The non-coated multi-use catheter is 
the least costly strategy and has been used as the baseline comparator. Therefore, it is plotted at the axis. The slope of the 
line is the ICER.  

 Table 52: Base case analysis results (probabilistic) 

Catheter  Total cost  
Total 
QALYs 

Incremental 
cost* 

Incremental 
QALYs* ICER  

Probability 
CE 

In cases where non-coated catheters can be washed and reused   

Non-coated used 
multiple times  

£11, 984 11.896 Baseline Baseline Baseline 99.6% 

Hydrophilic  £38, 883 12.005 £26, 899 0.109 ED 0.00% 

Gel reservoir  £40, 346 12.449 £28, 326 0.552 £51, 345 0.4% 

Non-coated used 
once only  

£43, 611 11.882 £31, 627 -0.014 D 0.00% 

In cases where non-coated catheters cannot be washed and reused   

Hydrophilic  £38, 936 12.002 Baseline Baseline Baseline 15.1% 

Gel reservoir  £40, 391 12.446 £1, 454 0.445 £3, 270 84.2% 

Non-coated used 
once only  

£43, 642 11.879 £4, 705 -0.122 D 0.7% 

The health gain to individuals using ISC is presented in terms of total and incremental QALYs. Cost is presented as total and 
incremental cost per catheter strategy. These values are used to calculate the ICER. Because single-use non-coated catheters 
are less effective and more expensive than non-coated catheters used multiple times, they are said to be dominated and are 
eliminated from further analysis. Similarly, hydrophilic catheters are excluded by extended dominance. QALYs = quality 
adjusted life years; ICER = incremental cost-effectiveness ratio; ED = extended dominated; D = dominated; CE = cost-effective 
at a threshold of £20,000. 
*Incremental costs and QALYs are calculated compared to the option with the lowest cost ς non-coated multiple-use 
catheters and hydrophilic catheters, respectively. 

Scenario and sensitivity analyses  

Intermittent self-catheterisation (ISC) in patients with bladder dysfunction not due to spinal cord 
injury 

A separate set of probabilities and utilities was collected in order to run a scenario analysis for 
patients with bladder dysfunction that is not caused by SCI. Assuming that each type of catheter 
exhibits the same relative efficacy in this population, the conclusion of this scenario analysis is the 
same as that for patients with SCI: where it is possible to wash and re-use non-coated catheters (in 
this population gel reservoir catheters are associated with a cost of £149, 559 per QALY gain and so 
do not represent an efficient use of NHS resources); however, when re-use of non-coated catheters 
is not an option, gel reservoir catheters represent the most cost-effective option. In both cases, 
single-use non-coated catheters are excluded from the analysis by dominance and hydrophilic 
catheters by extended dominance.  

Urethral complications  

When the relative risk of urethral complications associated with each type of coated catheter is 
reduced to zero and the cost of complications is doubled (i.e. hydrophilic catheters prevent 100% of 
urethral complications and those that occur with the use of other catheter types are twice as 
expensive as assumed in the base case), the conclusion of the analysis is unchanged. This is true 
regardless of whether or not multiple-use non-coated catheters are considered an option.  

Antimicrobial resistance  

The conclusions of the model were robust to simultaneously varying the probability of the risk of 
ǘǊŜŀǘƳŜƴǘ ŦŀƛƭǳǊŜ ŀƴŘ ƳǳƭǘƛŘǊǳƎ ǊŜǎƛǎǘŀƴǘ ¦¢L ǘƻ ǘƘŜ ǳǇǇŜǊ ƭƛƳƛǘ ƻŦ ŜŀŎƘ ƛƴǇǳǘΩǎ фр҈ ŎƻƴŦƛŘŜƴŎŜ 
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interval. This shows that given current understanding of the scope of antibiotic resistance, multiple-
use non-coated catheters are the most cost cost-effective option for ISC.  

This analysis did not take into account the dynamic and extremely complex nature of antimicrobial 
resistance. Although the GDG sought to use the most current, relevant estimates to inform this 
analysis, data about the prevalence and mortality associated with antibiotic resistant UTI is limited 
and it is impossible to predict the future of this phenomenon. If the prevalence, clinical and 
economic impact of antimicrobial resistance increases beyond the extreme values used in this model, 
then the cost-effectiveness of clean intermittent catheterisation in this population may have to be 
re-visited.  

Number of non-coated catheters used  

The number of clean non-coated catheters used per year was varied between an average of 60 per 
year (average 5 per month) and 1825 per year (average 5 per day) in a threshold analysis. Clean ISC 
ceases to be the most cost-effective option when an average of 208 non-coated catheters is used per 
year; this equivalent to approximately 17.3 catheters per month or 4 per week. 

Interpretation and limitations 

This analysis combines the best available evidence about the costs and consequences of each type of 
catheter used for intermittent catheterisation. Based on the results of the model, we can conclude 
that the small decrease in symptomatic infections associated with single-use gel reservoir and 
hydrophilic catheters is not enough to justify the large increase in the cost of these catheters 
compared to multiple-use non-coated catheters. As a result, clean multiple-use non-coated catheters 
represent the most cost-effective type of catheter for ISC. This conclusion was robust to a wide range 
of sensitivity analyses, including the increased probability of urethral complications that may be 
associated with the use of non-coated catheters. However, multiple-use non-coated catheters cease 
to be the most cost-effective choice when patients use an average of more than two catheters per 
day. Compliance and behaviour are therefore important factors for healthcare workers to consider 
when prescribing an ISC regime.  

Healthcare workers must also consider other patient-specific situations when deciding which 
catheter to prescribe. Under the current decision rule, the recommended treatment is identified as 
that with the highest ICER that falls below the cost-effectiveness threshold. Preferences are 
incorporated into the cost-utility analysis through the values that are attached to each health state; 
these values represent the average weight attached to each health state by the general population 
and are assumed to be independent of factors related to the health care process.  

The use of societal values creates the potential for conflict where individual patients hold a strong 
preference for a particular treatment that is not reflected in the decision made at the societal level.26 
It has been suggested that one way to incorporate individual patient preference into cost-
effectiveness decisions would be to adopt a two-part decision process which gives the patient the 
choice of the most cost-effective treatment plus all cheaper options.77  

Of the five RCTs included in our review of clinical efficacy, three included a measure of patient 
preference and comfort; none found any difference between catheter types. Nevertheless, it is still 
possible that patients may find one type of catheter more comfortable or easier to use than another 
and therefore derive a benefit from the catheter that is not captured in the model.76 When deciding 
between gel reservoir and hydrophilic catheters for patients who cannot use multiple-use non-
coated catheters, the GDG did not wish to force the consumption of more costly gel reservoir 
catheters. If a patient has a strong preference for hydrophilic catheters then the GDG agreed that 
they should be able to choose this less costly option. 
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10.5.1.4 Evidence statements 

Clinical  Question 1. Non-coated vs. hydrophilic vs. gel reservoir catheters 

It is unlikely that there is any difference in mean monthly urinary tract infections or 
total urinary tract infections at 1 year for hydrophilic coated catheters compared to 
non-coated catheters for long-term intermittent catheterisation (MODERATE 
QUALITY). 

It is uncertain whether there is any difference in patient/helper satisfaction with 
catheters and catheter preference for hydrophilic coated catheters compared to non-
coated catheters for long-term intermittent catheterisation (LOW QUALITY). 

  There is a statistically significant decrease of uncertain clinical importance in the 
number of patients with 1 or more urinary tract infection(s) at 1 year with hydrophilic 
coated catheters compared to non-coated catheters for long-term intermittent 
catheterisation (LOW QUALITY). 

 There is a statistically significant decrease of uncertain clinical importance in the 
number of patients with 1 or more urinary tract infection(s) at 7 weeks for gel 
reservoir catheters compared to non-coated catheters for long-term intermittent 
catheterisation (VERY LOW QUALITY). 

There is a statistically significant increase of uncertain clinical importance in patient 
comfort for gel reservoir catheters compared to non-coated catheters for long-term 
intermittent catheterisation (VERY LOW QUALITY). 

No studies were identified that reported bacteraemia or mortality. 

Question 2. Single-use non-coated vs. multiple-use non-coated catheters 

It is unlikely that there is any difference in symptomatic urinary tract infections with 
clean vs. sterile uncoated catheters for long-term intermittent catheterisation 
(MODERATE QUALITY). 

It is uncertain whether there is any difference in frequency of catheterisations per 
day with clean vs. sterile non-coated catheters for long-term intermittent 
catheterisation (LOW QUALITY). 

No studies were identified that reported bacteraemia, mortality or patient 
preference and comfort. 

Economic New economic analyses comparing single-use hydrophilic, single-use gel reservoir, 
single-use non-coated, and clean multiple-use non-coated catheters found that 
washing and re-using non-coated catheters is the most cost-effective option for 
intermittent self-catheterisation. In situations where it may not be feasible or 
appropriate to wash and reuse non-coated catheters, gel reservoir catheters appear 
to be the most cost-effective catheter type. However, if patients prefer hydrophilic 
catheters to gel reservoir catheters, they may also be considered cost-effective. 
Single-use non-coated catheters are never a cost-effective option for intermittent 
self-catheterisation. The conclusion was robust to a wide range of scenario and 
sensitivity analyses, including varying the probability and cost of urethral 
complications (MINOR LIMITATIONS AND DIRECTLY APPLICABLE). 
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10.5.1.5 Recommendations and link to evidence 

Recommendations 

38.  Offer a choice of either single-use hydrophilic or gel reservoir 
catheters for intermittent self-catheterisation. [new 2012] 

Relative values of different 
outcomes 

The GDG considered the most important outcomes to be symptomatic UTIs 
(recurrent and total), patient preference or comfort and mortality. The risk of 
long-term complications as a result of childhood UTI was considered the most 
important outcome in people under 16. Other outcomes also searched for 
were allergic reactions and bacteraemia. 

Trade off between clinical 
benefits and harms 

Based on the evidence included in the clinical review, different types of 
intermittent catheters are associated with slightly different rates of 
symptomatic urinary tract infection. Although some of these differences are 
statistically significant, all are associated with wide and overlapping confidence 
intervals, conferring a degree of uncertainty as to whether the effect is of 
clinical significance. The risk ratio for one or more UTIs for hydrophilic vs. 
single-use non-coated is 0.80 (95% CI 0.65 ς 0.99);35,59 gel reservoir vs. single-
use non coated is 0.33 (95% 0.11 ς 0.97);99 and multiple-use non-coated vs. 
single-use non-coated is  0.98 (95% 0.77 ς 1.25).79,134  

Although there was a statistically significant increase in scores for comfort 
using gel reservoir catheters compared to single-use non-coated catheters,99 it 
is uncertain if this is clinically important as the scores are un-validated. No 
difference was reported between hydrophilic and single-use non-coated 
catheters;59,193,254 and there was no evidence for single-use non-coated 
compared to multiple-use non-coated catheters in terms of patient comfort or 
preference. 

A probabilistic model was constructed to take into account the uncertainty 
surrounding the relative efficacy of each catheter at preventing infection, the 
cost of each type of catheter regime, the cost of catheter-associated 
infections, and quality of life associated with catheter-associated urinary tract 
infection.  

The GDG considered that there may be situations in which it is difficult for 
patients to wash, dry and store multiple-use non-coated catheters, for 
example patients with communal washing facilities. On this basis, the GDG 
agreed that there are situations in which it is not appropriate for patients to 
use multiple-use non-coated catheters. For patients in whom single-use 
catheters represent the most appropriate option, the strategy for multiple-use 
non coated catheters was removed from the model.    

The GDG noted that symptomatic UTI in childhood carries the risk of serious 
kidney damage in the long-term. In light of the absence of evidence related to 
the use of single- vs. multiple- use non-coated catheters in children, and the 
uncertainty surrounding the real lifetime risk of established renal failure as a 
result of childhood UTI, the GDG decided to adopt a precautionary approach 
when making this recommendation. 

The GDG discussed the health economic evidence at length and acknowledged 
the model findings. The GDG felt it important to reflect the strength of the low 
quality clinical evidence in drafting their recommendation for consultation. 
They felt it appropriate to recommend that this choice of catheter was 
ǘƘŜǊŜŦƻǊŜ ΨŎƻƴǎƛŘŜǊŜŘΩ ǊŀǘƘŜǊ ǘƘŀƴ ΨƻŦŦŜǊŜŘΩ ƛƴ ƭƛƴŜ ǿƛǘƘ ŀŘǾƛŎŜ ǘƘŀǘ ƛǎ ŘŜŦƛƴŜŘ 
in the NICE guidelines manual (2009)182 ŦƻǊ ΨǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ƻƴ ƛƴǘŜǊǾŜƴtions 
that 'could' be used, i.e. the GDG is confident that the intervention will do 
ƳƻǊŜ ƎƻƻŘ ǘƘŀƴ ƘŀǊƳ ŦƻǊ Ƴƻǎǘ ǇŀǘƛŜƴǘǎΣ ŀƴŘ ǿƛƭƭ ōŜ Ŏƻǎǘ ŜŦŦŜŎǘƛǾŜΩΦ  

The consultation recommendation stated that those patients in residential or 
nursing homes should be offered a choice of single-use hydrophilic or gel 
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reservoir catheters and not be offered single-use non-coated catheters. There 
may be a higher risk of infections in settings where patients share facilities and 
as such the GDG considered that a cautionary approach be followed. The GDG 
considered that in residential or nursing homes the healthcare workers care 
for many patients during their work and there is consequently a greater risk of 
infection and reusable catheters would therefore not be appropriate. The GDG 
felt that healthcare workers should consider using single-use intermittent 
catheters in this setting. 

The GDG discussed the clinical and cost-effectiveness evidence and 
acknowledged the model findings. The GDG drafted the recommendation for 
consultation which reflected the results of the clinical review and cost-
effectiveness evaluation. This recommendation proposed that non-coated 
intermittent catheters for multiple-use be prescribed providing the following 
conditions were met: this is considered clinically appropriate after assessment; 
the patient is aged 16 years or over; the patient is able to wash and dry 
catheters; suitable facilities to wash, dry and store catheters are readily 
available; catheterisation is performed by the patient or a close family 
member; and the patient is not in a residential or nursing home.  

Following stakeholder consultation, the GDG reviewed their recommendation 
in light of comments received. Stakeholders expressed concern that it would 
not be possible to implement the recommendation due to the single-use logo 
on intermittent catheters. Despite legal advice received in advance of 
consultation that this recommendation was acceptable, stakeholders were 
concerned that the re-use of these items would make practitioners liable for 
any catheter-associated infections caused by the multiple-use of a catheter 
intended for single-use (see other considerations below). There was also 
concern that recommending that patients disregard the single-use symbol for 
this device may lead to confusion and safety implications in other areas. 
Therefore, it was agreed that this recommendation would be amended for the 
final guideline publication, as the GDG feel that too many barriers remain in 
practice to achieve successful implementation of the consultation 
recommendation at this time.  

Multiple-use catheters remain in the clinical and health economic write up of 
this guideline and were considered by the GDG when developing the 
consultation recommendation.  

Reusing a device labelled as single-use in this context is considered similar to 
ƳŀƪƛƴƎ ŀƴ άƻŦŦ ƭŀōŜƭέ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴ ǿƘŜǊŜ Ǌƻōǳǎǘ ŎƭƛƴƛŎŀƭ ŀƴŘ Ŏƻǎǘ-
effectiveness evidence is required. The GDG noted that although the results of 
the cost-effectiveness evaluation suggest that multiple-use catheters are the 
most cost effective option for ISC, the model was based on low or very low 
quality clinical evidence.  

In addition to concerns regarding the single-use symbol, two other areas 
(frequency of catheter change and cleaning and drying of catheters for reuse) 
which were not included within the scope of this update were highlighted as 
relevant to the implementation of this recommendation. Further work is 
required in future updates of this guidance to clarify some of the 2003 
recommendations related to catheters. For example, the original 2003 
ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ǎǘŀǘŜ ǘƘŀǘ ΨŎŀǘƘŜǘŜǊǎ ǎƘƻǳƭŘ ōŜ ŎƘŀƴƎŜŘ ƻƴƭȅ ǿƘŜƴ ŎƭƛƴƛŎŀƭƭȅ 
ƴŜŎŜǎǎŀǊȅ ƻǊ ŀŎŎƻǊŘƛƴƎ ǘƻ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ŎǳǊǊŜƴǘ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ώнллоϐΩΣ 
ōǳǘ ǘƘŜ D5D ŀǊŜ ŀǿŀǊŜ ǘƘŀǘ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ƛƴǎǘǊǳŎǘƛƻƴǎ ǾŀǊȅΦ ¢Ƙƛǎ ƛs also the 
ŎŀǎŜ ǿƛǘƘ ǘƘŜ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴ ǘƘŀǘ ǎǘŀǘŜǎ ΨǊŜǳǎŀōƭŜ ƛƴǘŜǊƳƛǘǘŜƴǘ ŎŀǘƘŜǘŜǊǎ 
should be cleaned with water and stored dry in accordance with the 
ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ƛƴǎǘǊǳŎǘƛƻƴǎ ώнллоϐΩΦ !ǎ ǎǳŎƘ ǘƘŜ D5D ŦŜŜƭ ƛǘ ƛƳǇƻǊǘŀƴǘ ŀǘ ǘƘƛǎ 
time to remove the recommendation about cleaning and storing reusable 
catheters from this update, to minimise confusion in practice. 

A research recommendation has been made to gain higher quality clinical 
evidence in this area (see section 10.12). If the results of additional research 
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support the conclusions reached by the current clinical and cost-effectiveness 
evaluation, then the use of non-coated catheters for multiple-use represents a 
significant cost saving to the NHS.  

Economic considerations This section reports directly the development and findings of the health 
economic model that informed the consultation recommendation. 

Based on the results of the original economic model developed for this update 
review, gel reservoir catheters are associated with an incremental cost per 
QALY gain of £51, 345. Because this exceeds the NICE cost-effectiveness 
threshold of £20, 000 (and given that hydrophilic catheters and single-use non-
coated catheters are excluded by extended dominance and dominance, 
respectively), clean multiple-use non-coated catheters are the most cost-
effective type of intermittent catheter. This conclusion was robust to a wide 
range of sensitivity analyses, including exploratory analysis surrounding the 
issue of urethral trauma and strictures. The base case model assumed that 
patients use an average of five catheters per month (1.2 per week). When a 
threshold analysis was run for this parameter, multiple-use non-coated 
catheters cease to be the most cost effective option when patients use more 
than an average of 17.3 per month (4 per week).  

In situations where multiple-use non-coated catheters are not considered a 
valid option, gel reservoir catheters may be most cost-effective with an 
incremental cost per QALY gain of £3, 270 compared to hydrophilic catheters. 
However, not all patients find gel reservoir catheters suitable, so flexibility is 
needed to allow the use of hydrophilic catheters in this situation. The NICE 
ƎǳƛŘŜƭƛƴŜ Ψ¦ǊƛƴŀǊȅ ¢ǊŀŎǘ LƴŦŜŎǘƛƻƴ ƛƴ /ƘƛƭŘǊŜƴΩ181 concluded that it is currently 
impossible to accurately establish the risk of long-term complications as a 
result of childhood UTI. The GDG considered that given the current level of 
understanding of the long-term risks of childhood UTI and the lack of evidence 
about quality of life in children with UTI, it would be invalid to attempt to 
model this process. The GDG for this partial update agreed with this decision 
and noted that none of the studies included in the clinical review which 
contained symptomatic UTI as an outcome were conducted in children. Given 
the uncertain risk of harm as a result of symptomatic UTI in childhood, the 
GDG decided to employ the precautionary principle in their approach to ISC in 
children. Therefore, only single-use catheters were considered an option for 
ISC in children and modelling was not explicitly undertaken in this population. 

Quality of evidence This section reports the clinical evidence that informed the consultation 
recommendation. 

Two RCTs were identified investigating single-use versus multiple-use non-
coated catheters that were of low to moderate quality. These studies varied in 
length of follow up between patients and had unclear randomisation, 
allocation concealment and blinding.  

Five RCTs and one crossover trial looked at hydrophilic coated or gel reservoir 
catheters versus single-use non-coated catheters for intermittent 
catheterisation. The quality of the evidence is low to moderate. 

Several of the outcomes for this recommendation were imprecise and 
although, for example, there is a statistically significant decrease in the 
number of patients with 1 or more urinary tract infection at 1 year with 
hydrophilic coated catheters compared to non-coated catheters, there is 
uncertainty whether this is clinically important because of the wide confidence 
intervals for this outcome. The 95% confidence interval for the reduction of 
number of patients with 1 or more urinary tract infection ranged from 6 to 268 
fewer in the hydrophilic catheter group. It was difficult to interpret the 
meaning of the increase in patient comfort score because invalidated tools 
were used. For example, it is unclear what it means for patients when the 
score for patient comfort increased 2.39 points, 95% CI of 1.29 to 3.49) for 
non-hydrophilic gel reservoir catheter compared to non coated catheters, and 
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whether this is of clinical importance.  

No clinical evidence was found for multiple versus single-use catheters in 
children and adolescents. UTIs were not reported in the single study identified 
in children254 which investigated hydrophilic catheters versus non-coated PVC 
catheters in children (mean age 12 years).254 This study did suggest that there 
is no difference in patient satisfaction between the catheter types although 
this evidence was low quality. In the absence of evidence, the GDG made a 
consensus recommendation for consultation that people under 16 should not 
use non-coated catheters. 

Other considerations This section provides detail on the recommendation amended following 
consultation. 

The GDG were aware that the majority of non-coated intermittent catheters 
bear a symbol on their packaging indicating that they are single-use devices. 
This symbol means that the manufacturer:  

¶ Intends the device to be used once and then discarded 

¶ Considers that the device is not suitable for use on more than one occasion 

¶ Has evidence to confirm that re-use would be unsafe.  

However, the GDG considered this to be contradictory for several reasons:  

¶ Some manufacturers provide instructions for cleaning non-coated 
catheters.  

¶ There is no evidence to suggest that re-use of non-coated catheters is 
unsafe. On the contrary, the only direct evidence suggests that single-use 
non-coated catheters are associated with a non-significant increase in 
symptomatic urinary tract infections compared to multiple-use non-coated 
catheters.  

¶ The NHS Drug Tariff states that non-coated catheters can be re-used for up 
to one week. The GDG did not feel that there was any further evidence that 
would support a recommendation on the guidance of frequency of change 
of multiple-use catheters outside of the existing drug tariff. 

5ƛǎŎǳǎǎƛƻƴ ƻŦ ǘƘŜǎŜ ƛǎǎǳŜǎ ƛƴŦƻǊƳŜŘ ǘƘŜ D5DΩǎ Ŏƻƴǎǳƭǘŀǘƛƻƴ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴ 
for multiple-use of non-coated intermittent catheters. Following the 
stakeholder consultation and the NICE guideline review panel feedback (GRP) 
the GDG reviewed their recommendation for non-coated intermittent 
catheters for multiple-use and made revisions. The reasons for this are 
discussed in the trade off between clinical benefits and harms section above.  

If the single-use logo on these intermittent catheters is removed or if higher 
quality clinical evidence is published prior to the next scheduled review for 
update, then this recommendation may warrant an exceptional update, as 
described in the NICE guidelines manual:182 ά9ȄŎŜǇǘƛƻƴŀƭƭȅΣ ǎƛƎƴƛŦƛŎŀƴǘ ƴŜǿ 
evidence may emerge that necessitates a partial update of a clinical guideline 
before the usual 3-ȅŜŀǊ ǇŜǊƛƻŘΧ ¢Ƙƛǎ ŜǾƛŘŜƴŎŜ Ƴǳǎǘ ōŜ ǎǳŦŦƛŎƛŜƴǘ ǘƻ ƳŀƪŜ ƛǘ 
likely that one or more recommendations in the guideline will need updating in 
a way that will change practice significantly.ά  

In drafting the revised recommendation, the GDG noted the following issues of 
importance: 

The GDG feel it important to consider privacy and dignity issues when 
recommending a type of intermittent catheter and considered issues such as 
shared toilets in work places or other public spaces. 

The D5D ŎƻƴǎƛŘŜǊŜŘ ǘƘŀǘ ŘǳǊƛƴƎ ǘƘŜ ƘŜŀƭǘƘŎŀǊŜ ǿƻǊƪŜǊΩǎ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ 
patient (see recommendation 36), they would discuss the choice of catheter 
ǘƘŀǘ ǿƻǳƭŘ ŀǇǇǊƻǇǊƛŀǘŜƭȅ Ƴŀƛƴǘŀƛƴ ǘƘŜƛǊ ǇŀǘƛŜƴǘΩǎ ƛƴŘŜǇŜƴŘŜƴŎŜ ŀƴŘ ƴƻǘ 
restrict their everyday activities. 

The D5D ǘƘƻǳƎƘǘ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ǇƘȅǎƛŎŀƭ ŀōƛƭƛǘȅΣ ƛƴŎƭǳŘƛƴƎ ǇǊƻōƭŜƳǎ ǿƛǘƘ Ƴŀƴǳŀƭ 
dexterity or mobility, including wheelchair users, should be taken into 
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consideration. Other equality issues such as cognitive and visual impairment 
would be taken into consideration prior to selecting an intermittent catheter, 
when assessing the patient for type of catheterisation,(see recommendation 
осΥ ΨCƻƭƭƻǿƛƴƎ ŀǎǎŜǎǎƳŜƴǘΣ ǘƘŜ ōŜǎǘ ŀǇǇǊƻŀŎƘ ǘƻ ŎŀǘƘŜǘŜǊƛǎŀǘƛƻƴ ǘƘŀǘ ǘŀƪŜǎ 
account of clinical need, anticipated duration of catheterisation, patient 
ǇǊŜŦŜǊŜƴŎŜ ŀƴŘ Ǌƛǎƪ ƻŦ ƛƴŦŜŎǘƛƻƴ ǎƘƻǳƭŘ ōŜ ǎŜƭŜŎǘŜŘΩ ώнллоϐύΦ¢ƘŜ D5D 
acknowledged that patient preference is an important issue and this was 
clearly highlighted as an important outcome in the evidence review; and that 
recommendation 36 is worded to prompt discussion between clinician and 
patient so that they may both decide which type of catheter is best suited to 
ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ƴŜŜŘǎ ŀƴŘ ŎƛǊŎǳƳǎǘŀƴŎŜǎΦ tŀǘƛŜƴǘ ǇǊŜŦŜǊŜƴŎŜΣ ŎƭƛƴƛŎŀƭ 
assessment, clinical and cost effectiveness should all be considered when 
selecting an intermittent catheter. 

Although the results of the economic model indicate that gel reservoir 
catheters are more cost effective than hydrophilic, the GDG considered that 
patients should be able to choose a less effective, less expensive option if it is 
their preference. The GDG have therefore recommended that healthcare 
ǿƻǊƪŜǊǎ ΨƻŦŦŜǊ ŀ ŎƘƻƛŎŜ ƻŦ ǎƛƴƎƭŜ-ǳǎŜ ƘȅŘǊƻǇƘƛƭƛŎ ƻǊ ƎŜƭ ǊŜǎŜǊǾƻƛǊ ŎŀǘƘŜǘŜǊǎΩΦ 
¢Ƙƛǎ ƛǎ ƛƴ ƭƛƴŜ ǿƛǘƘ ǘƘŜ bI{ Ŏƻƴǎǘƛǘǳǘƛƻƴ ǿƘƛŎƘ ŘŜǘŀƛƭǎ ǘƘŀǘ ǇŀǘƛŜƴǘǎ άƘŀǾŜ ǘƘŜ 
right to make choices about [their] NHS care and to information to support 
these choices. The options available to you will develop over time and depend 
ƻƴ ȅƻǳǊ ƛƴŘƛǾƛŘǳŀƭ ƴŜŜŘǎΦέ69 The GDG also took this into account when cross 
referring to an earlier recommendation about clinician assessment, which 
includes patient preference (see recommendation 36). 

No evidence was reviewed regarding the frequency of change for non-coated 
catheters. The GDG did not feel it was appropriate to make a recommendation 
regarding the frequency of change of catheters as this was likely to be 
influenced by other factors such as comfort or efficacy which would be 
routinely discussed as part of the normal patient-clinician interaction.  

Patient compliance was also identified as an important factor when deciding 
which type of intermittent catheter to recommend. No clinical evidence was 
identified regarding this; however it was felt that this could also form part of 
the discussion with the patient regarding clinically appropriate options. 

Urinary tract infection in childhood may carry special significance, as discussed 
in the Urinary Tract Infection in Children guideline.181 This includes the risks of 
acute clinical deterioration and long-term renal damage. Although the vast 
majority of children who have a urinary tract infection recover promptly and 
do not have any long-term complications, there is a small subgroup at risk of 
significant morbidity, including children with congenital abnormalities of the 
urinary tract.  

The GDG also considered the social impact upon children and young people of 
non-coated catheters for multiple-use. Children and young people requiring 
intermittent self-catheterisation may have difficulties accessing adequate 
facilities to wash, dry and store their catheters. The GDG recognised the 
difficulties in ensuring privacy and dignity where shared toilet facilities are 
used, such as in schools and colleges. Even where these facilities are provided 
and accessed, issues such as peer pressure and embarrassment in schools 
ŎƻǳƭŘ ƘŀǾŜ ŀƴ ŀŘǾŜǊǎŜ ƛƳǇŀŎǘ ƻƴ ǘƘŜ ŎƘƛƭŘ ƻǊ ȅƻǳƴƎ ǇŜǊǎƻƴΩǎ ǎŜƭŦ-esteem, and 
potentially reduce compliance with intermittent catheterisation and 
appropriate hygiene. The revised recommendation also applies to children. 

The GDG have also made a research recommendation in this area, see section 
10.12. 

  


















































































































































































