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Document information
Description:

This literature review examines the available professional
literature on PPE (Gloves) in health and care setting.

Purpose:

To inform Standard Infection Control Precautions (SICP) and
Transmission Based Precautions on PPE (Gloves) in the National
Infection Prevention and Control Manual in order to facilitate the
prevention and control of healthcare associated infections in NHS
Scotland health and care settings.
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All staff involved in the prevention and control of infection in
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non-sterile glove use for a number of procedures. There is also
further research required to assess the infection risk from the transfer
to pathogens from patients to the gloves of health and care staff, and
to assess the efficacy of novel glove technologies is also required.

Contact
ARHAI Scotland Infection Control team:
Telephone: 0141 300 1175
Email: nss.ARHAIinfectioncontrol@nhs.scot

3

Version history
This literature review will be updated in real time if any significant changes are found in the
professional literature or from national guidance/policy.
Version

Date

Summary of changes

4.0

June 2022

This review was updated using two-person methodology.
The research question, ‘Should specific gloves be worn for
specific procedures?’ has been removed and incorporated into
the following research questions; ‘When should sterile gloves be
worn and are they specified for specific procedures?’ and ‘When
should non-sterile examination gloves be worn and are they
specified for specific procedures?’.
This review has incorporated the following SBARs, which have
now been archived: ‘Use of gloves for environmental cleaning’,
and ‘Gloves for administering immunisations’.
A number of recommendations have been removed and new
recommendations have been added. The grading of existing
recommendations have also been changed to reflect the quality
of the evidence-based used to inform them.

3.0

August 2016

Addition of New Recommendation – ‘When should sterile or
non-sterile gloves be worn?’
“Sterile gloves are not required for minor skin surgery, e.g.
wound suturing and local skin excisions.”
(Grade B recommendation)

2.0

April 2014

Defined as final

1.0

January 2012

Defined as final

Approvals
Version

Date
Approved

Name

4.0

May 2022

National Policies, Guidance and Evidence Working Group

4

Contents
1. Objectives

6

2. Methodology

6

3. Discussion

7

3.1 Implications for practice

7

3.2 Implications for research

25

4. Recommendations

27

References

35

Appendices

46

Appendix 1: Specific standards pertaining to the quality and performance of gloves

46

Appendix 2: Grades of recommendation

52

5

1. Objectives
The aim is to review the extant scientific literature regarding gloves as PPE in health and care
settings to inform evidence based recommendations for practice. The specific objectives of the
review are to determine:
• Are there any legislative requirements for the use of gloves as PPE for infection control
purposes?
• When/where should gloves be worn?
• When should sterile gloves be worn and are they specified for specific procedures?
• When should non-sterile examination gloves be worn and are they specified for specific
procedures?
• What type of gloves should be worn based on material type e.g. latex, nitrile, neoprene?
• When should double gloving be adopted?
• When should gloves be changed or removed?
• How should gloves be donned?
• How should gloves be doffed?
• How should gloves be disposed of?
• How should gloves be stored?
• What are the healthcare-associated infection risks of reusing gloves?
• What are the healthcare-associated infection risks of using alcohol-based hand rub on
gloves, rather than changing gloves?

2. Methodology
This targeted literature review was produced using a defined two-person systematic
methodology as described in the National Infection Prevention and Control Manual:
Development Process.
6

3. Discussion
3.1 Implications for practice
Are there any legislative requirements for the use of gloves as PPE for infection control
purposes?
There are no specific legislative requirements regarding the use of gloves as PPE for infection
control purposes, that is, to prevent the spread of healthcare associated infection. Although the
wearing of PPE in the health and care setting is covered by the Health and Safety at Work etc.
Act (1974),1 Control of Substances Hazardous to Health 2002 Regulations (as amended),2 and
the Personal Protective Equipment at Work (Amendment) Regulations 2022.3
The Health and Safety at Work Act is the generic health and safety legislation for the UK and
broadly covers the use of PPE and risk, but is not healthcare specific. The Control of
Substances Hazardous to Health (COSHH) is more specific and provides details in relation to
hazardous materials and the use of PPE; and can be used in conjunction with the Health and
Safety at Work Act, which includes pathogens in the hospital environment and the use of
appropriate PPE. For example, the use of gloves to protect against blood borne viruses during
venepuncture. If an activity does not involve or is perceived not to involve contact with a
hazardous material then the Personal Protective Equipment at Work amended 2022
Regulations provide general guidance on the use of PPE; in the hospital environment this could
be the use of gloves to protect against glass fragments when cleaning up broken glass;
however if the glass contained a laboratory sample then the activity would be covered by the
COSHH.
In summary, UK legislation outlines responsibilities of the employer and employee. Employers
are obligated to provide appropriate PPE for their employees when hazards within the
workplace cannot be otherwise controlled.1, 2 Employers are also responsible for ensuring that
PPE is suitable for the task undertaken, fits correctly and complies with PPE Regulations 2022.3
Furthermore, the PPE provided should offer the maximum protection possible with minimum
discomfort. If multiple items of PPE are worn together, the employer must ensure that they are
compatible with each other and that the level of protection they offer is not reduced.2, 3
It was previously a requirement that PPE was CE marked.4 UK Conformity Assessed (UKCA)
marking came into force on 1st January 2021. After 31st December 2022, PPE must be UKCA
marked.5 CE marking demonstrates that a product complies with relevant European Union (EU)
7

product supply legislation so that it can be sold within the EU and other select countries. UKCA
marking are expected to be the same as EU standards, demonstrating that products have met
relevant UK legislation.5
Legislation outlines that employers must provide sufficient instruction on the correct use of PPE
and provide appropriate accommodation for the storage of PPE when not in use.2, 3 Employees
are then responsible for ensuring that they comply with these instructions and use PPE that is
suitable for the task being undertaken.2,

3

Employers are responsible for ensuring that re-usable

PPE is regularly checked and repaired or replaced before further use if damaged. Employees
have a duty to wear the PPE provided by employers, ensure that PPE is worn correctly and
according to manufacturer instructions, is well-maintained, kept in a clean condition and
disposed of safely.2, 3, 6
PPE at Work Regulations 2022 (as amended), associated with the PPE (Enforcement
Regulations) 2018 and the Regulation (EU) 2016/425, outlines that PPE available on the market
must be supplied with information on, “storage, use, maintenance, servicing, cleaning and
disinfecting; the level of protection provided by the PPE; suitable PPE accessories and
appropriate spare parts; limitations on use and the obsolescence period [expiry date] for the
PPE or certain of its components”.
The Health and Safety Executive (HSE) has issued specific UK guidance to assist employers in
adhering to their legal duties regarding the use of gloves to protect skin from exposure to
hazardous substances at work.6, 7 Given the risk of allergy in response to the use of natural
rubber latex gloves, the HSE stipulate that their use must be based on a risk assessment which
has deemed their use necessary. In such instances, the HSE stipulates that disposable latex
gloves must be low-protein and powder-free.
The HSE also stipulate that in terms of their material, the gloves chosen must offer adequate
protection against the substances being handled, be suitable for the wearer in terms of comfort
and fit and appropriate for the task being performed.6, 8
Specific standards relating to gloves in health and care settings are outlined in Appendix 1.
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When/where should gloves be worn?
Although there was no primary evidence found to inform this research question, a substantial
volume of expert opinion guidelines were identified regarding when and where gloves should be
worn in the health and care setting. Thirty-four guidance documents were identified; twelve were
published in the UK,8-19 11 were published in the USA,20-30 31 two were published in Australia,32,
33

and five were developed by the World Health Organization (WHO).34-39 The remainder were

published in the Republic of Ireland (ROI), New Zealand and India, respectively.40-42 Of note,
three of the UK expert opinion guidance were developed in the context of COVID-19; however,
these provide general recommendations regarding the use of gloves that can be applied to all
pathogens.13, 17, 18
There is consensus in the literature regarding why, when and where gloves should be worn in
the health and care setting for standard infection control precautions (SICPs). It is consistently
recommended that the decision to wear gloves for a specific task should be based on a risk
assessment that aims to protect both the healthcare worker (HCW) and/or the patient. The
assessment should consider whether there is a risk of contact with or exposure to: blood and/or
body fluids;8, 10, 12-15, 18, 20, 21, 24, 26-30, 32-36, 38, 40, 42 secretions and/or excretions;9, 21, 24, 28, 29, 34-36, 3941

non-intact skin;9, 10, 12, 14, 15, 18, 19, 21, 24, 27, 28, 30, 33-36, 39, 41 mucous membranes;10, 12, 14, 15, 19, 24, 27-

30, 35, 36, 38, 39, 41

surfaces or items contaminated with body fluids,9, 10, 21, 23, 24, 27, 28, 30, 32, 35, 39-42 or

hazardous drugs or chemicals, including detergents and other disinfectants and cleaning
agents.14, 15, 29, 38, 41, 42
Given the above risk assessment, gloves have therefore been recommended for environmental
cleaning and cleaning of medical equipment in clinical and laboratory settings due to potential
contact of surfaces or items contaminated with body fluids, in addition to risk of contact to
hazardous chemicals.9, 10, 14, 15, 21, 23, 24, 26-30, 32, 35, 38, 40-42 For detailed information on
environmental cleaning and cleaning of medical equipment, refer to ‘Management of patient
care equipment’ and ‘Safe management of the care environment (environmental cleaning)’
published by ARHAI Scotland.
A number of guidance documents indicate gloves should be worn for invasive procedures,10, 18,
21, 33

including venepuncture or venous access procedures.15, 21, 38, 42 Although the Royal College

of Nursing (RCN) support this recommendation regarding glove use, they recognise that some
HCWs with experience in performing venepuncture may prefer not to use gloves, citing the
reasons being decreased dexterity and increased risk of needlestick injury.15 It is important to
note these guidelines do not indicate whether gloves worn for invasive procedures should be
9

sterile or non-sterile, or made of a specific material. Use of sterile versus non-sterile gloves for
invasive procedures is discussed in more detail in the discussion section of this review under,
‘When should sterile gloves be worn and are they specified for specific procedures?’.
The CDC and the AANA recommend that gloves should be worn when touching the patient or
their environment when droplet precautions are necessary.24, 28, 30, 42Guidelines developed by
the WHO are in-line with CDC and AANA recommendations,39 however, their guidance on
infection prevention and control of pandemic and epidemic-prone acute respiratory pathogens in
healthcare states that when contact precautions apply, latex gloves should be worn when
entering the patient room, rather than donning gloves based upon risk assessment on
antipcated contact with respiratory fluids.35 A glove use information leaflet by the WHO also
states that gloves are required during contact precautions, but there is failure to clarify whether
a risk assessment on anticipated contact with the patient or their environment is necessary,
although they do highlight that prolonged glove use for contact precautions in the absence of
hand hygiene increases pathogen transmission risk. 36
There was a lack of clarity regarding the timing of donning gloves when applying TBPs. UKHSA
state that gloves should be donned prior to entering a patient care area in their guidance for
donning and doffing PPE for droplet precautions.17 The Australian Government state that where
contact precautions are indicated, gloves should be donned before entering the patient care
area.33 However, it is unclear if this is advised because it is assumed that there will be contact
with blood or bodily fluids. Similarly, the AANA state that gloves should be worn in the patient’s
room when airbrone precautions are necessary, and if there is contact with the patient or their
environment for droplet and contact precautions.

42, 43

The RCN state that gloves should be

worn as part of TBPs if required by local policies, but highlight that gloves are not necessary
when there is no potential exposure to blood, bodily fluids or contaminated environments.15 The
lack of evidence regarding the timing of when gloves should be worn when applying TBPs is
likely because there is overall consensus as with the application of SICPs, that the decision to
wear gloves for specific activities is based on a risk assessment that considers the risk of
transmission between HCWs and patients.
In only two expert opinion guidance documents, gloves have also been indicated when HCWs
are exposed to/perform aerosol-generating procedures (AGPs), where the WHO cited
potentially increased risk of transmission of respiratory pathogens that are associated with
these procedures.32, 35 However, it is unclear whether the increase risk of transmission is due to
exposure to splashing or spraying associated with an AGP, rather than the infectious pathogen
the patient is carrying, and the also WHO highlights that this recommendation is based on low10

quality evidence.35 For further information on AGPs, refer to the ARHAI Scotland AGP literature
review.
Four expert opinion guidelines discussed the use of gloves for administering immunisations.21,
36-38, 44

There is consensus that wearing gloves is not typically necessary for administering

immunisations unless:
• It is anticipated that there may be exposure to blood or body fluids;37
• The healthcare worker has non-intact skin on their hands;21, 38 or
• The person receiving the immunisation has non-intact skin.38
As already discussed, a number of expert opinion guidelines state that gloves should be worn
for invasive procedures, however no definition of ‘invasive procedures’ is provided in the
guidelines, so it is unclear whether this recommendation extends to the administration of
immunisations.10, 18, 21, 33 15, 21, 38, 42
The Advisory Committee on Immunization Practices (ACIP) published best practice guidelines
for immunisation that were last updated in 2022. These expert opinion guidelines quote the
Occupational Safety and Health Administration (OSHA), stating that gloves are not required
when administrating vaccinations unless the HCW has open lesions on their hands or there is
risk that they may come into contact with the patient’s blood or bodily fluids.31. Additionally, the
WHO published a toolkit on best practices for injections and related procedures that outlines
indications for glove use in injection practices.37 This expert opinion guidance document states
that gloves are not required for routine intradermal, injections if both the HCW’s and the
patient’s skin is intact.37 The guidance goes on to state that if there is risk of contact with blood
or bodily fluids, or if the healthcare worker’s or patient’s skin is not intact, non-sterile gloves
should be worn. More information regarding the use of non-sterile gloves can be found in the
discussion section of this review under, ‘When should non-sterile examination gloves be worn
and are they specified for specific procedures?’.
Lastly, a small proportion of the evidence base provided further information regarding when
gloves are not necessary. The RCN and the WHO highlight that gloves should only be donned
when a risk assessment deems them to be necessary to avoid overuse of gloves and a
potential negative impact on compliance with hand hygiene.14,

15, 36, 38

The RCN also highlight

that gloves are not a substitute for hand hygiene, which is in-line with Scottish expert opinion.14
Similarly, two guidance documents on infection prevention and control (IPC) measures for
paediatrics indicated that gloves are not required for routine care of well children and the UK
11

Health Security Agency (UKHSA) highlighted that gloves are not necessary for administrative
tasks, such as writing patient notes.18 21, 23

When should sterile gloves be worn and are they specified for specific procedures?
Three primary studies, including a meta-analysis, randomised-controlled trial and prospective
observational study, were identified in relation to this research question.45-47 The remainder of
the evidence base was composed of IPC guidance, the majority of which was deemed to be
expert opinion. Six of the guidance documents were published in the UK,10, 13, 15, 42, 48, 49 12 were
published in the USA,24, 27, 28, 43, 50-56 and four were published by the WHO.35, 36, 38, 39 The
remainder of the guidance were published in ROI, Canada, Australia, New Zealand and India,
respectively.33, 42, 57-60
It is consistently recommended in the literature that the choice between wearing sterile or nonsterile gloves should be determined by the nature of the task being undertaken by the HCW
Sterile gloves have been indicated for: most surgical procedures;15, 24, 33, 36, 39, 43, 47, 53, 57 invasive
procedures, including invasive radiological procedures;13, 15, 28, 33, 36, 39, 43, 49 as part of aseptic
technique,33, 38, 51 and sterile procedures.13, 33, 35, 38, 40, 42, 49, 60 One document published in India
recommended sterile gloves during contact with non-intact skin and mucous membranes.54, 60
A number of expert opinion guidance documents indicate specific clinical activities for which
sterile gloves should be worn. There is consensus in these documents that sterile gloves should
be worn for vaginal deliveries;15, 33, 36, 39, 43 spinal, epidural and caudal procedures, e.g. central
neuroaxial blocks;15, 24, 33, 36, 39, 43, 50 preparation of chemotherapeutic agents,15, 33, 36, 39, 43 and
preparation of total parenteral nutrition.33, 36, 39, 43 Notably, these recommendations are based on
expert opinion guidance with a lack of primay evidence to support their rationale.
There was consensus amongst five expert opinion guidance documents that sterile gloves
should be used for arterial access.49, 55, 56, 60 However, there is a lack of consensus regarding
the use of sterile versus non-sterile gloves for the insertion and management of urinary
catheters and venous catheters, including central venous catheters (CVCs) and peripheral
venous catheters (PVCs). A large body of guidance published globally indicate sterile gloves
for catheter insertion and management, including urinary catheters.15, 24, 27, 28, 33, 36, 39, 43, 49, 60
Howevever, UK, Australian and Indian IPC guidance state that clean, non-sterile gloves are
adequate for all cathether management.10, 33, 59 Of note, although UK epic3 guidelines
recommend non-sterile gloves for catheter management, they do not provide a recommendation
regarding the use of sterile or non-sterile gloves for catheter insertion.61. Similarly, the National
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Institute for Health and Care Excellence (NICE) highlight that clean, non-sterile gloves are
sufficient for manipulating catheters, but do not state whether non-sterile gloves are also
adequate for catheter insertion.9 The American Association of Nurse Anaesthesiology (AANA)
advise that non-sterile gloves are adequate for catheter port access and de-access.43
The Centres for Disease Control and Prevention (CDC) recognise this lack of consensus in the
evidence-base and recommend that HCWs follow manufacturer instructions on catheter care
and maintenance for this reason.24 Given the lack of consensus in this area, it is not possible to
provide recommendations on sterile versus non-sterile glove use for cathether insertion and/or
management.
Literature reviews on CVC and PVCs are currently under development by ARHAI Scotland.
These will include further information and recommendations regarding the PPE requirements for
PVC and CVC catheter insertion and management.
There is also a lack of consensus in the expert opinion guidance regarding use of sterile or nonsterile gloves during wound care. Two pieces of guidance indicate sterile gloves for wound
care.33, 54 However, the Association for Professionals in Infection Control and Epidemiology
(APIC) and Wound Ostomy Continence Nurses Society (WOCN) state that sterile gloves are
only necessary during acute wound care for acute bedside debridement, a procedure involving
the removal of dead, damaged or infected tissue.54 Where acute bedside debridement is not
required, APIC and WOCN state that non-sterile gloves are sufficient for wound care.54 This
recommendation was also supported by a UK nurse consultant in wound care, who indicated
that non-sterile gloves are sufficient for wound care.48
Finally, there is also some evidence from primary studies that the use of sterile gloves offers no
additional benefits to the use of non-sterile gloves for minor skin surgery, e.g. wound suturing
and local skin excisions.45-47 A prospective observational study found that use of non-sterile
gloves was an independent factor for surgical site infection following skin excision with
reconstruction procedures, however, this association did not remain for simple excision
surgeries.47 A randomised-controlled trial also found that use of sterile versus non-sterile gloves
had no impact on wound infection following laceration repair.46
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When should non-sterile examination gloves be worn and are they specified for specific
procedures?
One randomised controlled trial46 and 17 pieces of expert opinion guidelines were identified in
relation to this research question.46 Five of the guidance documents were published in the UK,
13, 15, 48, 49, 62 three

were published in the USA,24, 43, 54 four were published by the WHO,35, 36, 38, 39

and the remainder were published in ROI, Australia, New Zealand, and India, respectively.33, 41,
42, 60

There is consensus in the literature that non-sterile examination gloves can be worn when
applying SIPCs, i.e. where there is potential contact with blood and bodily fluids that may occur
during direct or indirect patient contact, and when performing non-sterile procedures.13, 15, 35, 36,
38, 40, 42, 43, 48, 49, 60

The available literature provides a number of examples regarding specific procedures where
contact to blood and/or bodily fluids may occur and when non-sterile examination gloves should
therefore be worn; these include: emptying kidney dishes,15, 39, 42 pelvic and vaginal
examinations,

15, 33, 36, 39

venepuncture or venous access injections,42

15, 33, 36, 38

cleaning medical

equipment,15, 39, 40 cleaning spills,15, 39 emptying urine catheter bags,33 naso-gastric aspiration
and dental examinations.33 This list of procedures, however, is not exhaustive and is based on
expert opinion.
As already discussed, there is a lack of consensus in the extant literature regarding the use of
sterile or non-sterile gloves for catheter insertion and management, wound care and minor
surgical procedures.

What type of gloves should be worn based on material type e.g. latex, nitrile, neoprene?
Two primary studies and 18 pieces of guidance were identified in relation to this research
question.63, 64 Eleven of the guidance documents were published in the UK,6, 8-10, 13-15, 17, 19, 48, 49
one was published in ROI,40 three were published in the USA,29, 30, 43, 53, two were published in
Australia,33, 65 one was published by the European Centre for Disease Prevention and Control
(ECDC),66 and two were published by the WHO.35, 38 There is broad agreement across the
literature concerning the appropriateness and suitability of specific materials in relation to
exposure to specific hazard, and therefore their suitability for use in the clinical setting. In total
seven different glove materials were identified by this review:
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• Latex or NRL (natural rubber latex).
• Vinyl or polyvinyl chloride platisols.
• Polythene.
• De-proteinised natural rubber latex (DPNRL) with the majority of latex proteins removed.
• Nitrile, i.e. nitrile butadiene rubber (NBR) or acrylonitrile-butadiene
• Polyvinyl chloride (PVC).
• Neoprene or chloroprene or polychloroprene.
Irrespective of their material, all gloves must meet appropriate European and British Standards,
as outlined in Appendix 1. If gloves are necessary, a risk assessment should be performed to
assess the gloves are suitable for the wearer and the environment in which they are used. As
previously discussed, the gloves chosen must offer adequate protection against the substances
being handled, be suitable for the wearer in terms of comfort and fit, and be appropriate for the
task in terms of the requirement for, for example, dexterity and sterility.6, 8, 9, 14, 15, 23, 30, 43
There is consensus in the literature that latex (including DPNRL) gloves should be worn when it
is anticipated that there will be contact with blood or body fluids because gloves manufactured
from latex provide the best fit, dexterity and afford the greatest comfort as well as good barrier
protection.33, 48 35, 38 However, this is not mandated by the HSE. If latex gloves are used in the
health and care setting, they must be low-protein and powder free, as advised by the HSE and
RCN.8, 14 Alternatives must also be available to those with sensitivity to natural rubber latex.6, 810, 23, 30, 44, 49

The WHO advise that all gloves should be powder free to prevent reaction with

alcohol-based hand rub.38, 48
Where latex cannot be worn it is recommended that either nitrile or neoprene gloves are a
suitable alternative as they are comparable to latex gloves in terms of barrier performance to
natural rubber latex.14, 30, 40 Additionally, neoprene gloves in particular have been proposed as a
suitable alternative when dexterity is important, when the gloves are to be worn for an extended
period of time, or if there is a risk of glove perforation.17,

40

However, one primary study found

that latex gloves had lower odds of perforation compared to neoprene or nitrile gloves.63 On the
other hand, another primary study found that there was no significant difference in perforations
in latex or nitrile gloves after adjusting for procedure type, staff role and mean time of glove
usage.64 The findings from this study are limited in terms of generalisability and NICE highlight
that any glove used in the health and care setting offers adequate protection given that they
15

must all meet the same standards regarding the resistance to punctures or holes, irrespective of
their material.9
Vinyl gloves have also been proposed as an alternative to latex gloves.17, 40 However, it has
been highlighted in expert opinion guidance that vinyl gloves offer less barrier protection than
latex and nitrile gloves thus recommend against their use, particularly when contact with blood
or body fluids, or cytotoxic drugs and other harmful substances is anticipated.13, 14, 19, 26, 33, 40, 65
Primary evidence on inferior barrier protection of vinyl gloves compared to latex gloves was not
identified in the available evidence base.
It is also recommended, in the literature, that polythene gloves are unsuitable for clinical care
and should not be used for clinical purposes as they do not provide sufficient protecting against
pathogens and do not meet British Standards.9, 14, 40
There was a lack of evidence on gloves composed of other materials in the context of IPC in
health and care settings. The Australian Government and CDC guidelines for infection control in
dental settings recommended the use of utility gloves for manually cleaning reusable medical
devices and for non-patient care activities, such as environmental cleaning and cleaning of care
equipment.29, 33 The WHO support this recommendation in their guidance for IPC of epidemicand pandemic-prone respiratory infections in health settings, stating that rubber gloves are
recommended for heavy-duty tasks such as environmental cleaning.35 Lastly, autopsy gloves,
which are composed of ‘cut-through synthetic mesh’, were only mentioned in one piece of
guidance, published by the WHO (2014).35 In these guidelines, the WHO state that autopsy
gloves, or two pairs of non-sterile gloves, should be worn during autopsies. However, the WHO
did not clarify the rationale behind this recommendation.
Overall, no one glove material provides protection against all hazards which may be
encountered in the care setting, where any doubt exists as to the barrier efficiency of a
particular glove type, the manufacturer should be contacted for further information.

When should double gloving be adopted?
Twelve pieces of primary research were identified in relation to this research question.67-78
Fifteen documents were identified; four were published in the UK,9, 13, 15, 79 13 were published in
the USA,26, 29, 30, 35, 43, 53, 55, 73, 74, 80-84 one was published in Australia,33 and one was published by
the WHO.35
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The literature identified in relation to the practice of double gloving consistently recommends the
practice of double gloving during surgical procedures as a means of increasing the barrier
protection offered by a single pair of gloves.73, 74, 80 This is because perforations can often go
unnoticed by the wearer.63, 67, 69, 70, 74, 75, 85 In the majority of primary studies that were assessed,
surgeons’ gloves are of greatest risk of perforation.67, 70, 71, 76, 77 Nevertheless, routine practice of
double gloving has also been recommended for all of the surgical team,53 80, 81 as there is
evidence to suggest that the gloves of surgical assistants and scrub nurses are also at risk of
perforation.67,

68

The evidence suggests that there is an association between factors including

duration of surgery,67, 70 63, 72, 76-78 the type of surgical procedure, whether the procedure is
elective or emergency,78 and the incidence of glove perforations. Perforations are more likely to
occur in emergency surgery,78 procedures which take a long time,63, 67, 70, 72, 77 open surgeries
versus closed procedures,67 and orthopaedic procedures when compared to soft tissue
procedures.72 A small number of observational studies statistically assessed the site of glove
perforations.68, 71, 72 However, there is lack of consensus in this area as the literature has
identified both the non-dominant and dominant hand as being the site most frequently
perforated.
The RCN, NICE and expert opinion from a surgeon based in the USA recommend that double
gloving should be adopted in surgical settings when staff consider there to be a high risk of
perforation, for example abdominal and orthopaedic surgeries, and negative consequences
from any contamination as a result.9, 15, 84
Exposure Prone Procedures (EPPs) are outlined in more detail in Management of Occupational
Exposures to Blood Borne Viruses.
A number of guidance documents have indicated double gloving for specific procedures. The
AANA and the Society for Healthcare Epidemiology for America (SHEA) have both developed
guidance on IPC in the context of anaesthesia care and recommend double gloving during
airway manipulation.43, 55 The AANA also recommend that healthcare providers adopt double
gloving when there is increased risk of complications from needle stick injuries, referencing risk
of HIV or Hepatitis C contamination.43 As previously mentioned, in their guidance on IPC
measures for epidemic- and pandemic-prone acute respiratory guidance, the WHO recommend
double gloving or the use of autopsy gloves when performing autopsies.35 One piece of expert
opinion guidance written in conjunction with the Society for Cardiovascular Angiography and
Interventions states that double gloving should be considered in cardiac catheterisation
laboratories if an operator has skin abrasions.51 However, this recommendation has limited
generalisability to other clinical settings and was not included in other IPC guidance.
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The use of an indicator glove when double gloving, a system where the inner glove is brightly
coloured, has also been proposed for EPPs to facilitate the easy identification of perforations.79
Two studies assessed the use of an indicator glove when double gloving.73, 74 One study found
the use of an indicator glove when double gloving led to a higher frequency of glove changes,
when compared to double gloving without an indicator glove (p<0.001).73 Although this
demonstrates that the indicator glove system is effective in aiding staff to detect glove
perforations and subsequently change their gloves, it is unclear whether both inner and outer
gloves were changed; if only the outer gloves were changed, they may have become
contaminated by the inner gloves when donning a new pair.
Only three pieces of expert opinion guidance provided information on the practice of double
gloving in non-surgical settings.13, 15, 26 There is consensus in this literature that double gloving
is not necessary during routine non-surgical clinical care.13, 15, 26
Despite the high volume of the evidence relating to the practice of double gloving, there is a lack
of evidence on how double gloves should be worn, specifically whether a different sized glove
should be worn over or under another glove. Additionally, it is important to highlight that there is
insufficient evidence that double gloving reduces the incidence of nosocomial infection, or that
glove perforations increase the incidence of nosocomial infection.29, 33, 70, 79

When should gloves be changed or removed?
This review identified a substantial volume of literature in relation to this research question.
Eight pieces of primary evidence were identified,63,

67, 70, 72, 76-78, 85

in addition to 30 expert

opinion guidance documents. Eleven pieces of guidance were published in the USA,23, 24, 27, 43,
53, 82, 83, 86-88 31

nine were published in the UK,9-11, 14, 16-18, 49, 79 three were published by the

WHO,35-38 and two were published by the ECDC.44, 89 The remainder were published in the
ROI,40 New Zealand,42 India,60 and Australia.33, 90, 91
Irrespective of setting, glove type, clinical specialty, or procedure, the literature is consistent
regarding when gloves should be changed or removed. Specifically, there is consensus which
can be summarised as follows:
• Gloves are a single-use item and should be changed after each use or upon completion
of a task.10, 14, 16-18, 23, 33, 36, 38, 40, 43, 49, 60, 82
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• Gloves should be changed immediately if heavily contaminated by blood or bodily fluids.9,
42, 82, 88

• Gloves should be changed after patient contact and must be changed between patients.
9-13, 16-18, 23, 24, 27, 29, 31, 33-36, 38-40, 43, 44, 86, 89, 91

• Gloves may need to be changed after the completion of a single aspect of patient
care/treatment on the same patient – for example, gloves may be required for insertion of
an invasive device, once the device has been inserted it may be necessary to change
gloves before providing additional care.9, 10, 12, 23, 27, 30, 33-36, 38-40, 43, 60, 88, 91
• Gloves must be changed if they are damaged and if a perforation is suspected;12, 13, 29, 36,
39, 42, 51, 60, 82

• Gloves must be changed after contact with cleaning chemicals which may compromise
the barrier integrity of the glove.53, 82
• Gloves must be changed when there is an indication for hand hygiene.36, 39, 82
In surgical settings where sterile gloves are indicated, there was overall consensus that gloves
should be changed if contamination is suspected.43, 53, 82, 87
Given the overlap in the evidence base, the risk of glove perforations has been discussed
separately in the discussion section of this review under ‘When should double gloving be
adopted?’. As discussed, there are many factors that may be associated with increased
incidence of glove perforations. Given that perforations are associated with increased duration
of surgeries, it has been recommended that gloves should be changed periodically to manage
this risk, such as every 90 – 150 minutes.82 The Association of periOperative Registered Nurses
(AORN) also recommend that gloves should be changed after touching optic eye pieces on the
operative microscope, after touching a fluoroscopy machine and after touching a surgical
helmet system hood or visor, however these recommendations are only applicable to surgical
settings.53, 82 However, citing a lack of evidence that glove perforations increase the incidence of
wound infections, the Hospital Infection Society Working Party on Infection Control in Operating
Theatres state that changing gloves following a needle puncture is not necessary.79 It is
important to note that the lack of evidence in this area is likely because it is accepted common
practice that gloves are changed as soon as a perforation is noticed.
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How should gloves be donned?
Two pieces of primary research and 35 pieces of expert opinion guidance were identified in
relation to this research question.92, 93 Twelve expert opinion guidance documents were
published in the UK,11, 12, 16, 62, 94 17, 18, 95 15, 94, 96 thirteen were published in the USA,21, 24, 27-30, 51,
53, 74, 82, 87, 97, 98

three were published in Australia,32, 33, 91 two were published by the ECDC,66, 89

five were published by the WHO,35, 36, 38, 39 one was published in New Zealand,42 and one was
published in India.60
A large proportion of the guidelines provide instruction on how to don sterile gloves in particular
and are consistent in their recommendations regarding the procedure for donning them in order
to maintain sterility.27, 28, 36, 39, 53, 60, 74, 82, 87, 92, 93 The procedure can be summarised as follows:
• Perform hand hygiene, or surgical hand preparation prior to surgical procedures, before
applying gloves, ensuring hands are completely dry.11, 15, 17, 27-29, 33, 36, 38, 40, 51, 89, 94
• Check the integrity of the sterile gloves package.39
• The first, non-sterile, package should be opened by an assistant ensuring that the
exterior of the second sterile wrapping is not touched.39
• The second sterile package should be placed on a clean, dry surface; touching this
package should be avoided to maintain sterility.39, 53
• The glove should be picked up by the inside edge of the cuff using the thumb and index
finger of one hand.39
• The fingers of the first hand should be carefully inserted into the glove, which should be
pulled to the wrist, taking care to avoid touching any surfaces to maintain sterility. The
cuff should not be un-folded at this stage.39
• Using the gloved hand, insert the fingers underneath the outside folded edge of the glove
for the second hand.39
• The fingers of the first hand should be carefully inserted and the glove pulled to the wrist,
taking care to maintain sterility.39
• Gloves should then be adjusted to ensure a comfortable and correct fit – taking care to
maintain sterility. The glove cuffs may be unfolded at this stage by slipping the fingers of
the other hand inside the fold.39
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• An assessment should be made as to whether sterility was maintained during the
donning process.39
• In addition to the above procedure for donning sterile gloves, two expert opinion pieces
discussed closed and open-assisted staff-assisted gloving techniques for donning
surgical gloves.53, 87 These techniques differ according to the positioning of surgical
gowns whilst gloves are donned. In the closed technique, the hand that is inside the gown
cuff of the ungloved staff member is fingertip level, where an already gowned and gloved
assistant then opens each sterile glove one at a time at the cuff level to pull them over the
hand of the staff member donning the gloves.53, 87 Conversely, the open-assisted gloving
method may be used when the cuff of the gown is already at wrist level; using this
technique, the glove is again pulled over the cuff of the gown by an assistant.53, 87 The
closed assisted gloving technique is preferred and recommended when a new sterile
gown has been donned and the AORN recommend the closed-gloving technique if an
assistant is not available to help.53, 87 Use of the closed-assisted method is supported by
Jones et al. (2010) who compared these methods in simulation exercises using UV
powder as a proxy for bacterial contamination.93 They found that the open-gloving
method resulted in greater contamination when compared to the closed gloving method.93
One primary study assessing whether double gloving improves barrier efficiency between
surgeons and patients during orthopaedic and trauma surgery provided information on the
method for donning double gloves in surgical settings.74 The authors of this study recommended
that the first pair of gloves should be positioned under the surgical gown and the second pair
should be positioned over the cuff of the surgical gown and secured using tape.74 However,
using tape to secure gloves is not discussed in the remainder of the evidence-base and there is
consensus amongst Scottish expert opinion that this practice is not recommended as it makes
changing gloves and doffing PPE challenging.
The WHO were the only professional body to provide detailed procedures on donning nonsterile gloves.36, 39 Similar to donning sterile gloves, they recommend removing one glove from
its original packaging at a time and minimising contamination of the gloves by touching only a
restricted surface of the glove at the wrist.36, 39 The WHO also recommend to avoid touching the
skin of the forearm of the hand already gloved to minimise contamination.36,

39

Although the remainder of the evidence does not provide specific instructions on donning nonsterile gloves, there is agreement that hand hygiene should be performed before donning any
gloves in the clinical setting,

11, 18, 28, 29, 33, 36, 38, 40, 66, 94, 96

and that hands should be dry prior to

donning gloves.15, 38, 40 There is also consensus that if other items of PPE are worn, gloves
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should be donned last.12, 21, 24, 30, 32, 35, 42, 62, 91, 96, 98 Where applicable, gloves should be extended
to cover the cuffs of gowns.33, 35, 42, 62, 82, 97-99 Two pieces of expert opinion guidance also stated
that broken skin should be covered using waterproof dressings before donning gloves.15, 40
UKHSA recommend that hand and wrist jewellery should be removed, and guidelines for IPC in
dental settings published by the CDC state that jewellery should be removed if they make
donning gloves difficult or compromise the integrity of the glove.16, 29, 95 For further information
on recommendations on wearing of jewellery in relation to hand hygiene, refer to literature
review on hand washing, hand rubbing and indications for hand hygiene by ARHAI Scotland.
Any specific recommendations regarding the methods for hand hygiene, i.e. soap and water
versus ABHR, and surgical hand antisepsis in the clinical setting prior to donning sterile gloves,
are considered outside the scope of this literature review. Relevant recommendations regarding
hand hygiene and donning gloves are made in the following reviews published by ARHAI
Scotland: Standard Infection Control Precautions Literature Review: Hand Hygiene: Hand
washing, hand rubbing and indications for hand hygiene and Standard Infection Control
Precautions Literature Review: Hand Hygiene: Surgical hand antisepsis in the clinical setting.

How should gloves be doffed?
Thirty-five guidance documents were identified in relation to this research question and no
primary studies. Two of the guidelines were graded ‘Agree: Recommend’,9, 10 one was
mandatory,100 and the remainder were considered expert opinion. Seventeen documents were
published in the UK,9-12, 15, 16, 18, 19, 62, 94-96, 100 12 were published in the USA,20
55, 87, 97, 98

21, 24, 27, 28, 30, 43, 49,

four were published in Australia,32, 33, 65, 91 one was published in New Zealand,42 one

was published in India,60 and one was published in ROI.40 Finally, two were published by the
ECDC,66, 89 and 6 were published by the WHO.34-36, 38, 39
Based on the available evidence, the procedure for doffing gloves can be summarised as
follows:
• Using the gloved hand, grip and lift the outside edge of the first glove cuff using the other
hand – taking care not to touch the skin of the wrist or the hand.24, 33, 36, 39, 43, 65, 66, 91, 95-97,
100

• Peel off the first glove off whilst turning it inside out.

30, 39, 43, 66, 95-98

• Hold the removed glove in the gloved hand.30, 36, 39, 43, 95, 97, 98
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• Insert the first two fingers of the ungloved hand inside the cuff of the gloved hand.33, 36, 39,
95-97

• Peel off the second glove off over the first glove and so that it covers the glove that was
doffed first.30, 33, 35, 36, 39, 43, 95, 96, 98
• Dispose of the gloves in the appropriate waste stream.17, 33, 36, 39, 49, 66, 96-98, 100
• Perform hand hygiene.9-12, 15, 17, 18, 20, 21, 24, 27, 28, 33-36, 38-40, 42, 49, 55, 60, 62, 65, 66, 89, 91, 94, 95, 98
Four pieces of expert opinion guidance mentioned the order in which PPE should be removed.
There was agreement that gloves should be removed first to minimise self-contamination.10, 16,
32, 62, 91, 95

Only one piece of guidance state how double gloves should be doffed; the AANA

state that if double gloves are worn, the outer gloves should be doffed first before following the
procedure for sterile glove removal.43
The location of where gloves should be doffed was only discussed by four pieces of guidance.
There is consensus that gloves should be doffed near the doorway of a care area, i.e. the area
where the clinical task was performed, prior to exiting this area.33, 91, 97, 98 Although not explicitly
mentioned, hand hygiene must be performed prior to exiting the area. The lack of information
regarding where gloves should be doffed is likely because there is greater emphasis in extant
evidence on doffing gloves and donning a new pair between patient care activities, or after
caring for an individual patient.
As mentioned when discussing how gloves should be donned, any specific recommendations
regarding the methods for hand hygiene are outside the scope of this literature review. Relevant
recommendations regarding hand hygiene are discussed in the following reviews published by
ARHAI Scotland: Standard Infection Control Precautions Literature Review: Hand Hygiene:
Hand washing, hand rubbing and indications for hand hygiene and Standard Infection Control
Precautions Literature Review: Hand Hygiene: Surgical hand antisepsis in the clinical setting.

How should gloves be disposed of?
Twelve guidance documents were identified in relation to this research question. Seven were
published in the UK,9, 10, 14, 17, 18, 49, 100 and the remainder were published in the USA, ROI,
Australia, New Zealand and by the WHO, respectively.33,

38, 40, 42, 97
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There is consensus in the evidence that gloves should be disposed immediately after
completion of a task using the appropriate waste stream in adherence with local policies and
legislation.9,

10, 14, 17, 18, 33, 38, 40, 42, 49, 97, 100

How should gloves be stored?
Five pieces of expert opinion guidance were identified in relation to this research question; one
was published in the ROI,40 and the remainder were published in the UK.

11, 15, 18, 40

Gloves

should be stored to allow ease of access for health and care staff.11, 15, 18 They should be stored
in their original packaging and on a clean dry surface or wall-mounted.40 Manufacturer
instructions regarding storage should also be followed.15 As mentioned previously, the PPE at
Work Regulations 2022 (as amended) states that employers must provide appropriate
accommodation for PPE.3

What are the healthcare-associated infection risks of reusing gloves?
There was no primary evidence identified in relation to the HAI risk of glove reuse. Seven
pieces of expert opinion guidance documents were identified; three of the expert opinion
documents were published in the USA,24, 29, 30 one was published in Australia,33 one was
published in the UK,18 and the remaining two documents were published by the WHO.38, 39
There is consensus that gloves should not be reused in the evidence identified.30,

23, 28, 36, 37 24

Specifically, the WHO consulted experts who recommended that the re-use of gloves must be
strongly discouraged due to a lack of standardised and validated methods for glove
reprocessing.39 The CDC and UKHSA support this statement, stating that glove reuse
contributes to cross contamination and subsequent cross-infection.18, 30 The Australian
Government recommended that utility gloves worn for environmental cleaning or cleaning of
medical equipment may be decontaminated for reuse following manufacturer instructions, as
long as the integrity of the glove has not been compromised. However, this recommendation is
not applicable to gloves composed of other materials, as they are considered single use items.33
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What are the healthcare-associated infection risks of using alcohol-based hand rub on
gloves, rather than changing gloves?
There was no primary evidence identified that assessed ABHR glove disinfection in real-life
clinical settings. Six guidance documents were identified, including three published in the UK,10,
17, 18

one published in the USA,55 one published in Australia,33 one published by the WHO,39 and

one published by the ECDC.65
There is overall consensus in the evidence base that the use of alcohol-based hand rub on
gloves, rather than changing gloves, should be discouraged.17, 33, 39 The WHO provides clear
recommendations that gloves “should not be washed, decontaminated, or reprocessed for any
reuse purpose”; the concern being that decontamination practices may damage the material
integrity of gloves and impair their protective function.65
Additionally, SHEA have also highlighted that there is a lack of research in this area.55 Although
they state that changing gloves with hand hygiene between doffing and donning gloves is
preferred, they also state that there is insufficient data to make a recommendation regarding the
use of ABHR on gloves, or to assess whether ABHR may negatively impact glove integrity.55
SHEA also state that the use of ABHR on gloves may be beneficial when changing gloves is not
feasible.55 However, given that there is consensus in the remainder of the guidelines against the
use of ABHR on gloves, there is a lack of evidence to support such a recommendation.

3.2 Implications for research
There is an extensive body of literature which examines glove use. Much of this literature is in
the form of expert opinion and consequently, when assessed, yields a low level of evidence and
graded recommendation. Although there is a lack of rigorous primary research, overall, there is
consensus of expert opinion.
The evidence described below has not been used to inform recommendations, but instead
highlight areas for future research.
A large body of evidence assessed the transfer of organisms from patients to the gloves of
HCWs.101-116 Although these studies highlight a potential source of HAI in health and care
settings, given their limitations, including their observational study design and lack of controls,
these studies fail to confirm that transfer of pathogens occurs between staff and/or patients. To
improve the rigour of this area of research, these studies would benefit from employing methods
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such as whole genome sequencing to assess the direction of transmission and consequently,
the risk of cross contamination from gloves.
A number of novel technologies have been proposed where gloves have been impregnated with
antimicrobial agents to mitigate risk of cross transmission of pathogens.117-124 Although this is a
promising area of research, these studies did not inform formal recommendations as there was
lack of consistency in how the gloves were treated and the methods used to assess their
efficacy. Moreover, they were largely experimental in nature, thus their findings were not
applicable to real-life settings. Future research should adopt prospective study designs,
comparing traditional gloves to impregnated gloves to assess whether their use results in a
decrease in the incidence of HAIs in clinical settings.
Of note, this literature review failed to identify rigorous evidence regarding a variety of glove
types that may be used in health and care settings, for example, gauntlet gloves, or surgical
gloves that composed of novel materials that offer increased protection for orthopaedic
procedures. Future research should look to assess the variety of glove types available in health
and care settings, as well as the efficacy gloves composed of novel materials compared to
traditional gloves compared of traditional materials.
Two studies proposed alternative designs for glove storage and dispensing in order to reduce
hand and glove contamination when donning gloves.125, 126 Again, these studies were largely
experimental in design and lacked generalisability. Further research in real-life clinical settings
would determine whether these systems are feasible to use in health and care settings and
result in reduced contamination.
Finally, there may be a need to clarify or expand legislation relating to the use of appropriate
PPE. At present much of the legislation relates to the handling and management of dangerous
substances and/or chemicals with no specific regulation for pathogens in a non-laboratory
clinical environment.
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4. Recommendations
This review makes the following recommendations based on an assessment of the extant
scientific literature on gloves as PPE in the health and care setting.
Are there any legislative requirements for the use of gloves as PPE for infection control
purposes?
The Health and Safety at Work etc. Act (1974) Control of Substances Hazardous to Health 2002
Regulations (as amended) and Personal Protective Equipment at Work Regulations 2022 (as
amended) legislate that employers (i.e. NHSScotland) must provide PPE which affords
adequate protection against the risks associated with the task being undertaken. Employees
(i.e. health and care workers) have a responsibility to comply by ensuring that suitable PPE is
worn correctly for the task being carried out.
(Mandatory)
The employee is responsible for selecting appropriate gloves for the tasks being undertaken,
taking into account the substances being handled, type and duration of contact, size and
comfort of the gloves, and the task and requirement for glove robustness and sensitivity.
(Mandatory)
The employee is responsible for donning and doffing gloves correctly to avoid crosscontamination, and for disposing of gloves safely.
(Mandatory)
PPE must fit the wearer and if being worn with other items of PPE, the employer must ensure
that these are compatible with each other and do not reduce the level of protection provided if
worn together.
(Mandatory)
Glove material and durability should be appropriate to the task, and gloves should fit correctly.
(Mandatory)
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The use of latex gloves must be based on a risk assessment which has deemed their use
necessary, and that in such instances, disposable latex gloves must be low-protein and powderfree.
(Mandatory)
Latex-free glove alternatives must be available for staff and patients with sensitivity to latex.
(Mandatory)
PPE must be UKCA marked. PPE that is CE marked may still be used until 1st January 2023.
(Mandatory)
Specific standards relating to the quality and performance of gloves are outlined in Appendix 1.
(Mandatory)

When/where should gloves be worn?
The use of gloves should be based on an assessment of the risk of contact with blood, body
fluids (including but not limited to secretions and/or excretions), non-intact skin, mucous
membranes, lesions and/or vesicles, hazardous drugs and chemicals, e.g. cleaning agents:
Where such a risk exists, gloves should be worn to protect the healthcare worker and/or the
patient.
(Grade C recommendation)
Gloves should not be worn as a substitute to hand hygiene.
(Grade C recommendation)
Unless recommended by vaccine manufacturers, it is not usually necessary to wear gloves for
administering immunisations unless:
•

It is anticipated that there may be exposure to blood or body fluids;

•

The healthcare worker has non-intact skin on their hands; or

•

The person receiving the immunisation has non-intact skin.
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(Grade C recommendation)
Gloves should be worn during environmental cleaning and cleaning of used medical equipment.
(Grade C recommendation)
Refer to the literature reviews on ‘Management of patient care equipment’ and ‘Safe
management of the care environment’ for specific PPE recommendations for cleaning of patient
care equipment and the environment.

When should sterile gloves be worn and are they specified for specific procedures?
Sterile gloves should be worn:
•

for surgical procedures;

•

for invasive procedures, e.g. central neuroaxial blocks;

•

as part of an aseptic technique; and

•

for the insertion of invasive devices.

Holding statement: There was a lack of consensus regarding the use of sterile versus non
sterile gloves during CVC and PVC insertion and/or management. Work is currently underway
by ARHAI Scotland to examine the available evidence on this topic. This literature review will
therefore be updated to incorporate necessary recommendations when they are available.

When should non-sterile examination gloves be worn?
Non-sterile gloves should be worn for:
•

non-sterile procedures, e.g. patient examination; and

•

communal care equipment and environmental cleaning.

(Grade C recommendation)
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When indicated, non-sterile gloves should be used for administering immunisations.
(Grade C recommendation)

What type of gloves should be worn based on material type e.g. latex, nitrile, neoprene?
Latex (including DPNRL) gloves should be worn when it is anticipated that there will be contact
with blood or body fluids as they provide the best fit, dexterity and provide the greatest comfort
as well as good barrier protection.
(Grade C recommendation)
Where latex cannot be worn either nitrile or neoprene gloves are a suitable alternative.
(Grade C recommendation)
Vinyl gloves should not be worn when it is anticipated there will be contact with blood or body
fluids, cytotoxic drugs, or other harmful substances.
(Grade C recommendation)
Polythene gloves are unsuitable for clinical care and should not be used for clinical purposes.
(Grade C recommendation)

When should double gloving be adopted?
It is recommended that double gloving, with one pair representing an indicator glove, should be
considered for Exposure Prone Procedures (EPPs) in the operating theatre setting, for example
orthopaedic or gynaecological surgical procedures, and if appropriate, be adopted by all
members of the scrub team.
(Grade C recommendation)
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When should gloves be changed or removed?
Gloves are a single-use item and should be changed immediately after each use or upon
completion of a task.
(Grade C recommendation)
Gloves should be changed after patient contact and therefore must be changed between
patients.
(Grade C recommendation)
Gloves may need to be changed after the completion of a single aspect of patient
care/treatment – even on the same patient – for example, gloves may be required to insert an
invasive device, once the device has been inserted it may be necessary to change gloves
before providing additional care.
(Grade C recommendation)
Gloves should be changed if a perforation or puncture is suspected or identified.
(Grade C recommendation)

How should gloves be donned?
The process for donning sterile gloves is summarised as follows:
Perform hand hygiene before applying sterile gloves, ensuring hands are completely dry.
The procedure for donning sterile gloves should be as follows:
•

Check the integrity of the sterile gloves package.

•

The first, non-sterile, package should be opened by an assistant ensuring that the
exterior of the inner packaging of the sterile gloves is not touched.

•

The second sterile package should be placed on a clean, dry surface; touching this
package should be avoided to maintain sterility.

•

The glove should be picked up by the inside edge of the cuff using the thumb and index
finger of one hand.
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•

The fingers of the first hand should be carefully inserted into the glove, which should be
pulled to the wrist, taking care to maintain sterility by avoiding touching any surfaces. The
cuff should not be un-folded at this stage.

•

Using the gloved hand, insert the fingers underneath the outside folded edge of the glove
for the second hand.

•

The fingers of the first hand should be carefully inserted and the glove pulled to the wrist,
again taking care to maintain sterility by avoiding touching any surfaces.

•

Gloves should then be adjusted to ensure a comfortable and correct fit – taking care to
maintain sterility. The glove cuffs may be unfolded at this stage, using the fingers of the
other hand inside the fold

•

An assessment should be made as to whether the glove was contaminated during the
donning process.

(Grade C recommendation)
Hand hygiene should also be performed prior to donning non-sterile gloves. Non-sterile gloves
should be donned one at a time, taking care to minimise contamination by touching a restricted
surface of the gloves at the wrist, and avoiding touching the skin of the hand already gloved.
(Grade C recommendation)
If worn with other items of PPE, gloves should be donned last.
(Grade C recommendation)
If worn with a gown, gloves should be extended to cover the cuff of the gown.
(Grade C recommendation)
The practice of donning gloves should follow the ‘bare below the elbows’ policy, including
removal of jewellery due to risks associated with the integrity of the glove.
(Grade C recommendation)
Please refer to the ARHAI literature review titled ‘Hand washing, hand rubbing and
indications for hand hygiene’ for further information on the ‘bare below the elbows’ policy
and wearing of jewellery in relation to hand hygiene.
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How should gloves be doffed?
The procedure for removing all gloves (sterile or non-sterile) should be as follows:
•

Using the gloved hand, grip and lift the outside edge of the first glove cuff using the other
hand – taking care not to touch the skin of the wrist or the hand.

•

Peel off the first glove off whilst turning it inside out.

•

Hold the removed glove in the gloved hand.

•

Insert the first two fingers of the ungloved hand inside the cuff of the gloved hand.

•

Peel off the second glove off whilst turning it inside out and so that it covers the glove
that was doffed first.

•

Dispose of the gloves in the appropriate waste stream.

•

Perform hand hygiene.

(Grade C recommendation)
If worn with other items of PPE, gloves should be removed first to minimise self-contamination.
(Grade C recommendation)

How should gloves be disposed of?
Gloves should be disposed of immediately after completion of a task using the appropriate
waste stream in adherence with local policies and legislation
(Grade C recommendation)

How should gloves be stored?
Gloves should be stored in a location to allow ease of access for health and care staff.
(Grade C recommendation)
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Gloves should be stored in a clean/dry area until required for use.
(Grade C recommendation)

What are the healthcare-associated infection risks of reusing gloves?
There is a lack of primary evidence on the healthcare-associated infection risks of reusing
gloves. This practice is therefore not recommended.
(Grade C recommendation)

What are the healthcare-associated infection risks of using alcohol-based hand rub on
gloves, rather than changing gloves?
There is a lack of evidence on the healthcare-associated infection risks of using alcohol-based
hand rub on gloves rather than changing gloves. This practice is therefore not recommended.
(Grade C recommendation)
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Appendices
Appendix 1: Specific standards pertaining to the quality and performance of gloves
Standard

Title

Description

Publication Date

BS EN 13921: 2007

Personal protective

This standard provides guidance on the generic ergonomic

September 2007

equipment.

characteristics related to personal protective equipment (PPE) – it

Ergonomic principles

does not however cover the requirements which relate to specific
hazards that PPE may be designed.

ISO 11193-1:2020

Single-use medical

This standard specifies requirements for packaged sterile or

examination gloves –

bulked-nonsterile rubber gloves intended for use during medical

Part 1: Specification

examinations or therapeutic procedures, in order to protect both the

for gloves made from

patient and use from cross-contamination; however, this standard

rubber latex or rubber

does not cover safe use of examination gloves.

August 2020

solution
ISO 11193-2:2006

Single-use medical

This standard specifies requirements for packaged sterile, or

November 2006

examination gloves — bulked non-sterile poly(vinyl chloride) gloves for use in medical
Part 2: Specification

examinations, and diagnostic or therapeutic procedures, in order to
protect the patient and user from cross-contamination. This
46

Standard

Title

Description

for gloves made from

standard also covers poly(vinyl chloride) gloves intended for use

poly(vinyl chloride)

when handling contaminated medical materials.

Statutory Instrument

Consumer Protection

Statutory instrument No. 390 sets out the standards for PPE in the

Instrument No. 390:

2018 No. 390 and

Health and Safety –

UK. Schedule 35 of Statutory Instrument No. 696 sets out the

April 2018; Instrument

The Product Safety

The Personal

amendments made to Statutory Instrument No. 390 due to the UK’s No. 696: March 2019

and Statutory

Protective Equipment

withdrawal from the EU and requires that all PPE is UKCA marked.

Instrument 2019 No.

(Enforcement)

As it was previously a requirement that PPE was CE marked, CE

696

Regulations 2018 and marking is still valid until 31st December 2022 if items are assessed
The Product Safety

by EU27 notified body. UKCA and CE marking demonstrates that

and The Product

an item has been manufactured to a particular standard and

Safety and Metrology

passed the appropriate tests for the PPE type and intended

Publication Date

etc. (Amendment etc.) use/purpose.
(EU Exit) Regulations
2019
BS EN 455-1:2020

Medical gloves for

This standard outlines requirements and test methods for single-

single use. Part 1:

use medical gloves to determine freedom from holes.

May 2020

Requirements and
testing for freedom
from holes
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Standard

Title

Description

Publication Date

BS EN 455-2:2015

Medical gloves for

This standard outlines requirements and test methods to ensure

April 2015

single use. Part 2:

that the physical properties of single-use medical gloves in order to

Requirements and

ensure that gloves provide and maintain an adequate level of

testing for physical

protection in order to protect both the patient and use from cross-

properties

contamination.

Medical gloves for

This standard outlines the requirements and test methods for the

single use. Part 3:

evaluation of biological safety for single-use medical gloves.

Requirements and

However, this standard does not specifically address adverse

testing for biological

reactions that may result from the use of single-use medical gloves.

BS EN 455-3:2015

April 2015

evaluation
BS EN 455-4:2009

Medical gloves for

This standard outlines the requirements for shelf-life for single-use

single use. Part 4:

medical gloves and the requirements for labelling and disclosure of

Requirements and

information relevant to the test methods used.

August 2009

testing for shelf life
determination
BS EN ISO 374-

Protective gloves

This standard outlines the requirements for the use of protective

1:2016+A1:2018

against dangerous

gloves to protect the user against dangerous chemicals, and

chemicals and micro-

defines the terms to be used.

August 2018

organisms -
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Standard

Title

Description

Publication Date

Terminology and
performance
requirements for
chemical risks
BS EN ISO 374-

Protective gloves

This standard specifies a test method for the penetration resistance October 2019

2:2019

against dangerous

of gloves that are used to protect against dangerous chemicals

chemicals and micro-

and/or micro-organisms.

organisms Determination of
resistance to
penetration
BS EN ISO 374-

Protective gloves

This standard outlines the test method for the determination of the

4:2019

against dangerous

resistance of glove materials to degradation by dangerous

chemicals and micro-

chemicals with continuous contact.

October 2019

organisms Determination of
resistance to
degradation by
chemicals
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Standard

Title

Description

Publication Date

BS EN ISO 364-

Protective gloves

This standard outlines the requirements and test methods for

October 2016

5:2016

against dangerous

protective gloves used to protect the user against micro-organisms.

chemicals and microorganisms — Part 5:
Terminology and
performance
requirements for
micro-organisms risks
BS EN 16523-

Determination of

This standard outlines the requirements for the determination of the October 2018.

1:2015+A1:2018

material resistance to

resistance of gloves, footwear and protective clothing to permeation

permeation by

by potential hazardous chemicals when in continuous contact. This

chemicals -

standard is used with the specification given in the products

Permeation by

standards, i.e. EN ISO 374-1:2016 for gloves, where the following

potentially hazardous

information is defined: and pre-conditioning, precise sampling

liquid chemicals under (place, size number) and associated levels of performance.
conditions of
continuous contact
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Legend:
BS = British Standards produced by the British Standard Institution
EN = European Standards (European Norm) produced by the European Committee for Standardisation
ISO = International Standards produced by the International Standards Organization
EN standards are gradually being replaced by ISO standards – when these are adopted in the UK they are prefixed with BS (e.g.BS EN;
BS EN; BS EN ISO). This is usually to accommodate UK legislative or technical differences or to allow for the inclusion of a UK annex or
foreword

51

Appendix 2: Grades of recommendation
Grade

Descriptor

Levels of evidence

Mandatory

‘Recommendations’ that are directives from
government policy, regulations or legislation

N/A

Category A

Based on high to moderate quality evidence

SIGN level 1++, 1+,
2++, 2+, AGREE
strongly recommend

Category B

Based on low to moderate quality of evidence
which suggest net clinical benefits over harm

SIGN level 2+, 3, 4,
AGREE recommend

Category C

Expert opinion, these may be formed by the
NIPC groups when there is no robust
professional or scientific literature available to
inform guidance.

SIGN level 4, or
opinion of NIPC group

No
recommendation

Insufficient evidence to recommend one way or
another

N/A
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