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1. Objectives
The aim is to review the extant scientific literature regarding management of care equipment
and environmental decontamination in isolation rooms/cohort areas to form evidence based
recommendations for practice. The specific objectives of the review are to determine:
•

What measures are required for the management of patient care equipment when
applying TBPs in addition to those outlined in SICPs?

•

How should an isolation room/cohort area be decontaminated?

•

When should an isolation room/cohort area be decontaminated?

•

What is a terminal clean and why is it required?

•

When should terminal cleaning be carried out?

•

What additional steps are required for a terminal clean?

Note:
Transmission Based Precautions (TBPs) are measures that may be required in addition
to Standard Infection Control Precautions (SICPs). It is assumed, for the purpose of this
literature review, that all SICPs are adhered to, and therefore are not the focus of this
literature review and the associated recommendations.
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2. Recommendations
This review makes the following recommendations based on an assessment of the extant
scientific literature on management of care equipment and environmental decontamination in
isolation rooms/cohort areas:
What measures are required for the management of patient care equipment when
applying TBPs in addition to SICPs?
Single-use disposable care equipment should be used for patients known or suspected to be
infected with microorganisms spread by airborne (aerosol), droplet, or contact routes.
(Good Practice Point (GPP))
Where the use of single-use disposable equipment is not practical, dedicated care equipment
should be used for patients suspected or known to be infected with microorganisms spread
by airborne (aerosol), droplet or contact routes. This equipment must be disinfected prior to
use on another patient.
(AGREE rating: Recommend)

How should an isolation room/cohort area be decontaminated?
The NHSScotland National Cleaning Services Specification should be followed with respect
to the decontamination of isolation rooms/cohort areas.
(Mandatory)
Isolation rooms/cohort areas should be decontaminated by starting from the highest to the
lowest point, and from the least contaminated to the most contaminated, changing cleaning
equipment/solutions when they become dirty or at 15 minutes intervals or when moving to
new task or location.
(Good Practice Point (GPP))
Neutral detergent followed by a disinfectant containing 1000 parts per million (ppm) available
chlorine (av cl) (or a combined detergent/disinfectant (1000 ppm av cl)) should be used for
decontamination of isolation rooms/cohort areas, including sanitary fittings (e.g. sinks).
(AGREE rating: Recommend)
Health Protection Scotland (HPS)
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Manufacturer instructions should be followed with regard to the preparation of disinfectants
and contact time required for effective disinfection.
(Mandatory)
Only cleaning products supplied by employers should be used. Cleaning products should be
used in accordance with Control of Substances Hazardous to Health (COSHH) Regulations
and manufacturer instructions.
(Mandatory)
Environmental decontamination should be thorough and include all frequently touched
surfaces.
(AGREE rating: Recommend)
Any new products/technologies for decontamination of isolation rooms/cohort areas should
be formally assessed (including cost, benefit, potential hazards and user safety) before they
are adopted for application in NHSScotland (e.g. via the Health Innovation Procurement
Portal or HAI Commodities Group).
(Good Practice Point (GPP))
Hydrogen peroxide vapour may be considered as an additional measure following
disinfection of vacated isolation rooms for patients colonised or infected with multidrugresistant organisms (e.g. carbapenemase-producing organisms) or high consequence
pathogens (e.g. Ebola virus), or where environmental contamination is contributing to an
outbreak with ongoing transmission. Hydrogen peroxide vapour is not recommended for
routine use.
(AGREE rating: Recommend)
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When should an isolation room/cohort area be decontaminated?
The NHSScotland National Cleaning Services Specification should be followed with regard to
cleaning frequency of isolation rooms within NHSScotland, i.e. at least once a day.
(Mandatory)
Cleaning frequency should be increased at times of potentially high environmental and
equipment contamination, and should be particularly targeted at frequently touched surfaces.
(AGREE rating: Recommend)

What is a terminal clean and why is it required?
A terminal clean is defined as: “a procedure required to ensure that an area has been
cleaned/decontaminated following discharge of a patient with an infection (i.e. alert organism
or communicable disease) in order to ensure a safe environment for the next patient.”
(Mandatory)

When should terminal cleaning be carried out?
Terminal cleaning should be carried out after a patient with an alert organism or
communicable disease has been discharged (or transferred), in order to ensure a safe
environment for the next patient.
(Mandatory)

What additional steps are required for a terminal clean?
The NHSScotland National Cleaning Services Specification should be followed with respect
to terminal cleaning.
(Mandatory)
Bed screens, curtains and bedding should be removed prior to the room/area being
decontaminated.
(Mandatory)
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3. Discussion
3.1 Implications for practice
What measures are required for the management of patient care equipment when
applying TBPs in addition to those outlined in SICPs?
Single-use disposable care equipment should be used for patients known or suspected to be
infected with microorganisms spread by airborne (aerosol), droplet, or contact routes.1
(Good Practice Point (GPP))
The use of dedicated non-critical care equipment (e.g. stethoscopes, blood pressure cuffs,
electronic thermometer) for patients infected with microorganisms spread by the airborne
(aerosol), droplet, or contact routes has been shown to be effective in preventing crosstransmission of infection.2 Where the use of single-use disposable equipment is not practical,
dedicated care equipment should be used for patients suspected or known to be infected with
microorganisms spread by airborne (aerosol), droplet or contact routes.2 This equipment must
be disinfected prior to use on another patient.1;2
(AGREE rating: Recommend)
How should an isolation room/cohort area be decontaminated?
The NHSScotland National Cleaning Services Specification (NCSS) outlines the tasks required
for decontamination of an isolation room/cohort area and should be followed.3
(Mandatory)
The room should be decontaminated from the highest to the lowest point (e.g. curtain rails to
floors) and from the least contaminated to the most contaminated (i.e. from infrequently touched
surfaces to surfaces such as shower and toilet areas), changing cleaning equipment/solutions
when they become dirty or at 15 minutes intervals or when moving to new task or location.4
(Good Practice Point (GPP))
When the environment is potentially contaminated with transmissible pathogens, disinfectants
such as chlorine-releasing agents should be used.1-8 For disinfectants to work effectively, the
surface being decontaminated must be free from organic soil; a neutral detergent solution
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should be used to clean the environment prior to disinfection or a combined
detergent/disinfectant may be used.9-12
There is substantial evidence to support the effectiveness of hypochlorite solutions (1000ppm)
and sodium dichloroisocynaurate (NaDCC) for the disinfection of surfaces contaminated with
norovirus or C. difficile.8;10;11;13-16 It is recommended by epic3 guidelines5 and the Centers for
Disease Control and Prevention2 (CDC) that chlorine-based disinfectants, such as sodium
hypochlorite solution or sodium dichloroisocyanurate (NaDCC) solution at the manufacturer’s
recommended concentration of 1000 parts per million (ppm) available chlorine (av cl), are used
for the disinfection of surfaces contaminated with norovirus or C. difficile.
Therefore, neutral detergent followed by a disinfectant containing 1000 ppm av cl (or a
combined detergent/disinfectant (1000 ppm av cl)) should be used for decontamination of
isolation rooms/cohort areas, including sanitary fittings (e.g. sinks).
(AGREE rating: Recommend)
Only cleaning products supplied by employers should be used and the solution should be
prepared in accordance to manufacturer instructions and local policy.3 Manufacturer instructions
should be followed with regard to the preparation of disinfectants and contact time required for
effective disinfection. Cleaning products are covered by Control of Substances Hazardous to
Health (COSHH) Regulations and are subject to risk assessment before use.17
(Mandatory)
Several studies indicate that cleaners may miss or fail to adequately clean certain frequently
touched objects in the patient environment such as door handles, toilet handles and light
switches.18-22 This is thought to reflect a ritualistic rather than a risk based approach to
cleaning.23 The risks of HAI resulting from inadequate cleaning have been widely
discussed.12;13;24-37 It is important to ensure that environmental decontamination is thorough and
includes all frequently touched surfaces to reduce the risk of acquiring infections from the
environment.2
(AGREE rating: Recommend)
There is an emerging body of evidence to support novel technologies as a supplement to the
use of a chlorine-based disinfectant (e.g. hydrogen peroxide vapour38-43 and ultraviolet light44-51)
or new disinfectant formulations to replace the use of a standard chlorine-based disinfectant
Health Protection Scotland (HPS)
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(e.g. chlorine dioxide solution52;53 and peracetic acid54;55). However, several practical and safety
concerns are relevant to the use of novel disinfection methods, such as: the additional time
required; a requirement for rooms to be cleaned with detergent prior to use of the novel
technology; and, in the case of hazardous cleaning solutions, the necessity for rooms to be
vacated before the decontamination process. While some novel technologies are already widely
in use within NHSScotland (e.g. microfibre and steam cleaning), further research is required to
adequately assess these in terms of efficacy, cost, potential hazards, and user safety. In
addition, a range of studies demonstrate that audit and feedback programmes using either
fluorescent marker or ATP bioluminescence may be used to improve the effectiveness of
terminal cleaning.56-61 Any new products/technologies should be formally assessed (e.g. cost,
benefit, potential hazards and user safety) before they are adopted for application in
NHSScotland (e.g. via the Health Innovation Procurement Portal or HAI Commodities Group).
(Good Practice Point (GPP))
Hydrogen peroxide vapour may be considered as an additional measure following disinfection
of vacated isolation rooms for patients colonised or infected with multidrug-resistant organisms
(e.g. carbapenemase-producing organisms) or high consequence pathogens (e.g. Ebola virus),
or where environmental contamination is contributing to an outbreak with ongoing transmission.
Hydrogen peroxide vapour is not recommended for routine use.38-43
(AGREE rating: Recommend)
When should isolation room/cohort areas be decontaminated?
The NHSScotland NCSS outlines the frequency required for decontamination of isolation rooms
in NHSScotland hospitals.3 It mandates that decontamination should take place regularly (at
least once per day) and following patient discharge.
(Mandatory)
Cleaning frequency should be increased at times of potentially high environmental and
equipment contamination, and should be particularly targeted at frequently touched surfaces,
e.g. bed rails, door handles, toilets used by patients with gastrointestinal symptoms.5
(AGREE rating: Recommend)
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What is a terminal clean and why is it required?
Terminal cleaning is defined in the NHSScotland NCSS, which is applicable throughout
Scotland wherever healthcare is delivered (i.e. NHS as well as private independent and
voluntary sectors).3
A terminal clean is defined as: “a procedure required to ensure that an area has been
cleaned/decontaminated following discharge of a patient with an infection (i.e. alert organism or
communicable disease) in order to ensure a safe environment for the next patient.”3
(Mandatory)
When should terminal cleaning be carried out?
The NHSScotland NCSS states that a terminal clean is required “following discharge of a
patient with an infection (i.e. alert organism or communicable disease), in order to ensure a safe
environment for the next patient”.3
(Mandatory)
What additional steps are required for a terminal clean?
The NHSScotland NCSS states that items such as bed screens, curtains and bedding should
be removed prior to the room being decontaminated.3
(Mandatory)
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3.2 Implications for research
The volume of evidence on technical procedures for decontamination and terminal cleaning
remains limited, particularly with regard to frequency and protocols, although there is a growing
body of evidence on novel technologies for terminal cleaning and alternative sporicidal (i.e.
high-level) disinfectants. These included hydrogen peroxide vapour, ultraviolet light, peracetic
acid and chlorine dioxide solution; however, the most common research designs were
interrupted time series or before-and-after studies, indicating that the quality of existing
evidence is low. There is a need for more high-quality randomised controlled trials that assess
hydrogen peroxide vapour and ultraviolet light as an additional measure following
decontamination with a chlorine-based disinfectant at 1000 ppm available chlorine, as currently
recommended for NHSScotland. There was also an expansion in the published literature on
evaluating audit and feedback programmes for improving the quality of terminal cleaning, using
fluorescent markers and ATP bioluminescence for educational purposes. Yet, most of the
guidance on this subject is still provided by the NHSScotland National Cleaning Services
Specification, which mandates the standards required for cleaning in healthcare settings.
Few of the studies were conducted in the UK, and none of the studies were performed in
Scotland. In particular, most of the research activity on ultraviolet light disinfection was based
within the USA. Since chlorine-releasing agents are typically only used for the disinfection of
rooms contaminated with C. difficile in the USA, whereas quaternary ammonium disinfectants
are preferred for most other transmissible pathogens, the only evidence relevant to
NHSScotland concerned the efficacy of ultraviolet light against C. difficile. In addition, only those
studies where hydrogen peroxide vapour or ultraviolet light were used as an adjunct to a
chlorine-releasing agent were included in this review, since the practical difficulties of these
technologies precludes their use as an alternative to a chlorine-based disinfectant. Especially in
the USA, even when studies did combine novel technologies with chlorine-based disinfectants,
they often used concentrations of available chlorine different from that recommended for use in
NHSScotland.
There is a risk of significant bias posed by the role of industry funding bodies in supporting
research on new technologies for equipment and environmental decontamination. This is most
clearly the case for ultraviolet light disinfection devices, for which manufacturers are concerned
Health Protection Scotland (HPS)
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with promoting this technology as a more efficient alternative to hydrogen peroxide vapour.
Chlorine dioxide solution has likewise been promoted by manufacturers as an alternative to
sodium hypochlorite solution, citing improved safety for users, a less corrosive effect on
surfaces, and appropriateness for use in cleaning up urine spills. It can therefore be seen that
comparable effectiveness of sodium hypochlorite and chlorine dioxide in reducing the incidence
of healthcare-associated infections may tend towards placing the latter in a more favourable
light.
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