IPAC-CANADA PRACTICE RECOMMENDATIONS
Environmental Cleaning and Disinfection for Emergency
Vehicles

It is strongly recommended that prehospital care (PHC)
services contact an Infection Prevention and Control
Professional to assist with assessment of practices and/or
purchases that involve prevention and control of
infections.

DEVELOPED BY:
IPAC-Canada’s
Prehospital Care Working
Group

Objective
To provide guidance for the disinfection of environmental
May 2014
surfaces in PHC vehicles following off-loading of
clients/patients/residents/individuals, thus rendering the surfaces safe for responding to subsequent calls
within a practical period of time.
Stakeholders
PHC managers and workers, particularly those involved in policy and practice for cleaning and disinfecting
emergency vehicles.
Background
The principles of Routine Practices are based on the premise that all
clients/patients/residents/individuals’ secretions, excretions and body fluids and their environment might
potentially be contaminated with harmful microorganisms. These simple preventive practices must be
followed at all times by staff in the PHC setting, regardless of whether or not an illness is “known”, to
protect clients/patients/residents and themselves from the risk of infection.
As per Routine Practices, emergency vehicle surfaces and equipment that has been contaminated with
blood and/or body fluids, or has been in contact with non-intact skin, mucous membranes or the
contaminated hands of the healthcare provider, requires cleaning and disinfection prior to use with
another individual.
Routine Practices include1:
1) Hand hygiene
2) Use of personal protective equipment (PPE) when indicated
3) Standardized cleaning and disinfection protocols
Infection Prevention and Control Practice Recommendations for Cleaning and Disinfecting Emergency
Vehicles2:
1. PHC services must have clear, evidence-based policies and procedures detailing the indications for
cleaning and disinfection of emergency transport vehicles, paying particular attention to
frequency, processes and materials. Policies and procedures, directives, and/or standard
operating guidelines must incorporate all appropriate components of Routine Practices and must
include a protocol for cleaning of blood spills. For additional information, a Prehospital Care Audit

Tool, which addresses this area and many other components, can be found at: http://www.ipaccanada.org/AuditToolkit/toolkithome.php .
2. Routine cleaning and surface disinfection should occur following each transport or emergency
vehicle use, paying particular attention to frequently touched surfaces and horizontal surfaces, as
well as adhering to the manufacturer’s recommended wet contact time (specified on the cleaning
and disinfection product label). This recommendation pertains to transports that require delivery
of PHC, if they are visibly contaminated with blood and/ or body fluids, or if they have had direct
or indirect contact with non-intact skin or mucous membranes. This also pertains to vehicles that
were used to provide PHC but were not used for client/patient/resident/individual transport to a
healthcare facility, for example, when returning a client to their home
3. Place biomedical waste (according to local regulations) in a clearly marked biohazardous waste
receptacle. PPE should always be worn when handling biohazardous materials.
4. Ensure all sharps are discarded immediately after use in an appropriate sharps container, located
at point-of-use.
5. Remove used linens/blankets for laundering. Avoid agitation (shaking) or over-handling of linens.
PPE should always be worn when handling contaminated linens.
6. Adhere to appropriate cleaning protocols to prevent recontamination of freshly
cleaned/disinfected surfaces:
a. Cleaning should proceed from cleanest to dirtiest areas. These areas may vary depending
on the type of call and the degree of contamination in the treatment area.
b. Clean/disinfect all reusable equipment used during the call according to the Spaulding
Classification (see Glossary) for medical devices and patient care equipment.
7. If the vehicle is heavily contaminated, it should be taken out of service and manually “deep
cleaned” (see Glossary).
8. The paramedic/first responder responsible for operating the vehicle should remove and discard
any PPE no longer required and perform hand hygiene prior to entering the cab in order to avoid
inadvertent contamination of this area. The continued use of respiratory PPE is required for
diseases transmitted by the airborne route, unknown and severe acute respiratory infection, or
by directive.
Newer Technologies2
In the past, disinfectant fogging was not a recommended technique for disinfection of areas or surfaces.
However, newer technologies have come on the market, including hydrogen peroxide vapour, ozone gas,
super-oxidized water and ultraviolet irradiation.
Disinfectant fogging via vapourized hydrogen peroxide, super-oxidized water, ozone and other gaseous
chemistries should not be used for routine disinfection of air or land ambulances/emergency vehicles.
Indications for consideration of this type of disinfection technology, following a thorough manual cleaning
process, include:
a) Instances whereby complex electrical equipment or soft/complex furnishings are considered
contaminated and are difficult to clean/disinfect using traditional methods
b) Elimination of anthrax spores
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c) Elimination of Clostridium difficile or other pathogens implicated in outbreak situations where
transmission is epidemiologically linked to the PHC environment.
Although fogging technologies do have applications in health care, it is important to consider other
factors before procuring such technology. Surfaces require manual cleaning prior to any disinfection
process. Ozone gas can decontaminate equipment in the presence of biological material; however,
thorough manual cleaning prior to any disinfectant application must still be completed.
Completion of fogging processes can vary from one to five hours, so turnaround time should be taken into
account.
The costs associated with these types of technology may be prohibitive when considering which
indications for use would reasonably occur in the PHC setting. As well there may be occupational health
and safety considerations associated with some technologies.
There is some evidence that certain types of fogging may be less effective on vertical surfaces than on
horizontal surfaces. In the case of hydrogen peroxide vapour, the optimal methodology is still under
investigation.
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Glossary of Terms
Deep Clean: A thorough cleaning and disinfection process that occurs on a regular schedule and in
instances whereby the vehicle is grossly contaminated. Includes the following:
Driver’s compartment
1. remove all equipment from the front of the vehicle
2. clean and vacuum floor
3. clean and disinfect all interior surfaces, including walls, doors, radio equipment, dash and
windows
Patient compartment
1. remove stretchers, clean and disinfect including mattress and belts; check for wear or
damage
2. remove wall suction, clean and disinfect area
3. remove contents of cupboards and shelves; clean and disinfect all surfaces
4. clean, disinfect and dry all hard surface items before returning to cupboard or shelf;
inspect for damage and expiration dates; repair/replace as needed
5. HEPA-filter vacuum, clean and disinfect floor
6. clean and disinfect chairs, bench seats, seat belts
7. clean and disinfect all interior surfaces, including ceiling and walls
8. remove scuff marks
9. check interior lighting
10. empty, clean and disinfect waste containers
11. clean interior windows
Equipment storage compartment
1. remove all equipment and sweep out compartment
2. clean and disinfect compartment and restock
Disinfectant: A product that is used on surfaces or medical equipment/devices which results in
disinfection of the equipment/device. Disinfectants are not to be used for skin antiseptics. Some
products combine a cleaner/detergent with a disinfectant.
Disinfection: The inactivation of disease-producing microorganisms. Disinfection does not destroy
bacterial spores. Medical equipment/devices must be cleaned thoroughly before effective disinfection
can take place.
Low-level disinfection (LLD): A process capable of killing most vegetative bacteria and some fungi,
as well as enveloped (lipid) viruses (e.g., influenza, hepatitis B and c, and HIV). LLDs do not kill
mycobacteria, non-enveloped virusesm viruses or bacterial spores. LLD can be used for processing
non-critical items and some environmental surfaces.
High-level disinfection (HLD): A process capable of killing vegetative bacteria, mycobacteria
including Mycobacterium tuberculosis, fungi, and lipid and nonlipid viruses, as well as some, but
not necessarily high numbers of bacterial spores. HDL is the minimum level of reprocessing
required for semi-critical medical devices
Sterilization: A validated process to render a product free from viable microorganisms
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Items must be cleaned thoroughly before effective sterilization can take place.
Routine Clean: The physical removal of foreign material (e.g., dust, soil) and organic material (e.g., blood,
secretions, excretions, microorganisms). Cleaning physically removes rather than kills microorganisms. It
is accomplished with water, detergents and mechanical action. It is necessary to maintain a specific
measure of cleanliness and must be effective and consistent to reduce the transmission of
microorganisms.
Routine Practices: The principles based on the premise that all patients/residents, their secretions,
excretions and body fluids and their environment might potentially be contaminated with harmful
microorganisms. It is the system of infection prevention and control practices recommended to be used
with all patients/residents during all care to prevent and control transmission of microorganisms in all
health care settings. Routine Practices has several components, including hand hygiene, use of PPE,
cleaning and/or disinfection of equipment and/or surfaces between use on all patients/residents, and
safe sharps handling.
Spaulding Classification: A strategy developed by Dr. Earle H. Spaulding for reprocessing contaminated
medical devices which classifies devices as critical, semicritical, or noncritical based on the risk from
contamination of a device to a patient. Three different levels of disinfection are applied based on
this risk scheme:
Noncritical items: those that either touch only intact skin but not mucous membranes or do not
directly touch the patient. Reprocessing of noncritical items involves cleaning and/or low level
disinfection.
Semicritical items: devices that come in contact with nonintact skin or mucous membranes but
ordinarily do not penetrate them. Reprocessing semicritical items involves meticulous cleaning
followed by, at minimum, high-level disinfection.
Critical items: instruments and devices that enter sterile tissues, including the vascular system.
Critical items present a high risk of infection if the item is contaminated with any microorganisms,
including bacterial spores. Reprocessing critical items involves meticulous cleaning followed by
sterilization.
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Appendix A
Selection of Cleaning and Disinfection Products
Cleaning is the physical removal of foreign material (e.g., dust, soil) and organic material (e.g., blood,
secretions, excretions, microorganisms). Cleaning physically removes rather than kills microorganisms. It is
accomplished with water, detergents and mechanical action.2
Disinfection is the inactivation of disease-producing microorganisms. Disinfection does not destroy
bacterial spores.2 Medical equipment/devices must be cleaned thoroughly before effective disinfection
can take place. Cleaning, followed by disinfection, will kill the majority of pathogenic microorganisms on a
surface, however only sterilization will kill all microorganisms on an object. Sterilization is used for critical
re-usable medical and some semicritical reusable devices.
Any disinfecting product being considered for purchase must have a drug identification number or DIN,
meaning that it is approved for use in Canada.
There are products available that both clean and disinfect which may be appropriate for your service. It is
important to check with your product supplier.
There are several principles that must be adhered to when choosing cleaning and disinfecting products for
your prehospital care service.
1. What do you want to clean and disinfect?
All items used by more than one emergency service worker and/or used on multiple individuals require
cleaning between each use. However not every item require the same level of disinfection. Certain items,
such as McGill forceps, require cleaning and high-level disinfection (sterilization is preferred) at a
minimum between uses2. Other items, such as blood-pressure cuffs, may require cleaning and low-level
disinfection only. Each reusable item requiring cleaning and disinfection must be evaluated according to
Spaulding’s classification system, and have the appropriate cleaner and disinfectant applied accordingly.
2. What pathogens do you want to kill?
The choice of a cleaning and disinfectant product must be justified by the pathogenic organism that you
want to kill. The pathogen must be able to both survive on a surface, and then be able to move off that
surface in order to put others at risk. It is important to ensure that the product is effective against
pathogens that put your staff and individuals under your care at risk such as antibiotic-resistant organisms
(e.g., MRSA), Norovirus, Clostridium difficile and influenza.
3. How long do you have to wait for the surface to be disinfected?
Each disinfectant product has a different ‘wet contact time’ required to properly kill pathogens. Some
products, such as those based on quaternary ammonium compounds (QUATs), may require wet contact
times of at least 10 minutes, which may be hard to achieve under busy working conditions.
Since disinfection cannot happen unless the surface has been cleaned, the time it takes to properly
remove all visible contaminants from the surface must also be added to the wet contact time when
evaluating the product.
4. Product safety
Every cleaning and disinfecting product must also be evaluated for both its environmental safety as well as the
potential harm it could cause to the user. Besides evaluating the risks to the worker’s health or the
environment, you should also consider how long it would take to use the product safely. For example, a highly
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toxic product may clean or disinfect quickly, but the time it takes for the worker to put on proper Personal
Protective Equipment (PPE) and preparing the product for use may significantly reduce its benefits.
5. Compatibility
Cleaning and disinfection products must be compatible with the material on which it will be used.
Damage and corrosion to equipment parts may occur rapidly if the cleaner and disinfectants chosen are
incompatible.
As well, not all disinfectants are compatible with all cleaning products. If you already have a cleaning
product in place and are adding a new disinfectant or changing your old one, it is important to ensure the
cleaning product won’t adversely react with the new disinfectant.
Every prehospital care service will have its own unique challenges when choosing appropriate cleaning
and disinfecting products. It is recommended that any potential purchase be first discussed with your
affiliated Infection Prevention and Control Professional. If your service does not have infection prevention
and control expertise, you may refer to your local acute care hospitals, your local health unit, your
Regional Infection Control Network (if available), the IPAC Canada prehospital care interest group, or local
IPAC Canada chapter (refer to this website for IPAC Canada-related links: http://www.ipac-canada.org ).
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