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T he following recommended practices for envi-
ronmental cleaning in the perioperative setting 
were developed by the AORN Recommended 

Practices Committee and have been approved by the 
AORN Board of Directors. They were presented as 
proposed recommendations for comments by mem-
bers and others. They are effective January 1, 2008. 
These recommended practices are intended as 
achievable recommendations representing what is 
believed to be an optimal level of practice. Policies 
and procedures will reflect variations in practice set-
tings and/or clinical situations that determine the 
degree to which the recommended practices can be 
implemented. AORN recognizes the numerous types 
of settings in which perioperative nurses practice. 
These recommended practices are intended as guide-
lines adaptable to various practice settings. These 
practice settings include traditional ORs, ambulatory 
surgery units, physicians’ offices, cardiac catheteriza-
tion suites, endoscopy suites, radiology departments, 
and all other areas where operative and other inva-
sive procedures may be performed. The reader is 
referred to the Perioperative Nursing Data Set (PNDS) 
for explanation of nursing diagnoses, interventions, 
and outcomes.1

Purpose
These recommended practices provide guidance for 
environmental cleaning and disinfection in the surgi-
cal practice setting. Conscientious application of 
these recommended practices should result in a clean 
environment for surgical patients and minimize the 
exposure risk of health care personnel and patients to 
potentially infectious microorganisms. Potentially, 
any patient could be infected with bloodborne or 
other pathogens; therefore, all surgical procedures 
should be considered potentially infectious.

Recommendation I

The patient should be provided a clean, safe environment.

Exogenous sources for pathogens that may cause a 
surgical site infection (SSI) include surgical person-
nel; the operating room environment (including the 
air); and all tools, instruments, and supplies brought 
to the sterile field during the procedure. Exogenous 
flora are mainly aerobes.2 Health care-associated 
infections have been linked to external sources, 
which can include environmental surfaces.3 The risk 
of infection from pathogenic organisms on environ-
mental surfaces is due not only to their presence, but 
to their ability to survive on and be transferred to 
many surfaces.4

I.a. The perioperative registered nurse should 
assess the perioperative environment fre-
quently for cleanliness and take action to 
implement cleaning and disinfection proce-
dures if needed.5 Cleanliness means the 
absence of visible dust, debris, soil, or body 
substances.

Environmental cleaning and disinfection is 
a team effort involving surgical personnel and 
environmental services personnel. The 
responsibility for verifying a clean surgical 
environment rests with perioperative nurses. 

I.a.1. Preparation of the OR should include 
visual inspection for cleanliness before 
case carts, supplies, equipment, and 
instrument sets are brought into the room.

I.b. All horizontal surfaces in the OR (eg, furni-
ture, surgical lights, booms, equipment) 
should be damp dusted before the first sched-
uled surgical procedure of the day.2 Plasma 
and monitor screens should be cleaned 
according to manufacturers’ instructions. 

Dust is known to contain human skin and 
hair, fabric fibers, pollens, mold, fungi, insect 
parts, glove powder, and paper fibers among 
other things.6-8 Airborne particles range in size 
from 0.001 microns to several hundred 
microns. Contamination from particles can 
come from an external source (eg, ventilation, 
doors) or an internal source (eg, equipment, 
personnel activity).9

In settings with dry conditions, gram- 
positive cocci (eg, coagulase negative Staph
ylococcus species) found in dust may persist; 
in settings with surfaces that are moist and 
soiled, the growth of gram-negative bacilli may 
persist.10 Fungi, which favor moist, fibrous 
material, also are found in dust. Damp dusting 
prevents microbial-laden dust from being dis-
persed throughout the environment.8 

I.b.1. Equipment from areas outside the 
restricted area of the OR should be 
cleaned before being brought into an OR.

I.b.2. A clean, lint-free cloth moistened with an 
Environmental Protection Agency (EPA)-
registered hospital detergent/disinfectant 
should be used to damp-dust.

I.b.3. Cleaning and disinfection methods that 
produce mist, aerosols, or dust (eg, spray 
bottles containing disinfectant) should not 
be used.11

Recommended Practices for Environmental 
Cleaning in the Perioperative Setting
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I.b.4. Gloves used for environmental cleaning and 

disinfection should be made of natural rubber 
latex, nitrile, chloroprene blends, or butyl 
rubber.12 Vinyl gloves should not be used in 
environmental cleaning and disinfection. 
Vinyl glove barrier protection failure rates 
can be very high.13

I.c. Environmental Protection Agency- registered 
disinfectants should be used to clean floors, 
noncritical equipment, and other surfaces.8  
Material safety data sheets (MSDSs) should be 
available and reviewed for each disinfectant 
used in the perioperative setting.

Environmental surfaces that touch intact skin 
are considered noncritical items requiring low-
level disinfection. Environmental surfaces can 
serve as a means of secondary transmission by 
providing a reservoir for infectious organisms 
that can contaminate the hands of health care 
personnel. This is known as surface-to-hand 
transfer of bacteria.3,14-16 Field and laboratory 
studies have shown the importance of environ-
mental cleaning and disinfection as part of an 
infection prevention process in reducing micro-
bial bioburden in the environment, thereby 
interrupting micro organism transmission.4 One 
study has shown that vancomycin-resistant 
enterococci species (VRE) can be transmitted by 
a contaminated surface.17 Another study has 
shown that a persistence of pathogens can sur-
vive on fabrics and plastics.18

I.c.1. Reusable string and microfiber mops and 
cleaning cloths should be changed after 
each use.8,19 Used cleaning mops or cloths 
should not be returned to the cleaning solu-
tion container.

I.c.2. Single-use disposable mop heads and cloths 
may be used.8

I.c.3. Mops that dispense cleaning disinfectant 
may be used.

Cleaned and dried mop heads and clean-
ing cloths decrease the level of contamina-
tion.20 Microfiber mops are an option for 
mopping floors because 
• they  can  wi ths tand  up  to  300 

launderings; 
• the microfiber particles are positively 

charged and draw negatively charged 
particles (ie, dirt); 

• traditional string mops weigh about 10 
pounds while microfiber mops weigh 
about two pounds; and 

• lighter mops may reduce personnel 
injuries.19 
Mops that dispense cleaning fluid elimi-

nate the risk of contamination of multi-use 
containers of cleaning solution and reduce 
the risk of chemical splashes.

I.d. Measures should be taken to prevent vermin 
infestation of the perioperative environment.8,21

Insects and rodents can carry pathogens that 
cause disease (eg, flies carrying Shigella which 
can cause diarrhea by contaminating food).22 
Food left out in staff member lounges for long 
periods of time may be a focus of fly infestation.

I.d.1. To prevent vermin infestations, the follow-
ing steps should be taken:
• remove food sources and any environ-

ment that attracts pests; and
• keep windows and doors closed.21

I.d.2. If prevention measures fail, a credentialed 
pest control specialist should be contacted 
to eliminate the cause of the infestation.8,21

Recommendation II

A safe, clean environment should be reestablished after each 
surgical procedure.

Routine cleaning and disinfection reduces the amount 
of dust, organic debris, and microbial load in the envi-
ronment. Following scientifically based recommenda-
tions for cleaning and disinfection practices in health 
care organizations helps to reduce infections associ-
ated with contaminated items. Many studies have doc-
umented that failure to comply with scientifically 
based recommendations has led to infection 
outbreaks.14

II.a. Operating rooms should be cleaned after each 
surgical or invasive procedure with a lint-free or 
microfiber cloth moistened with a detergent/ 
disinfectant and water.2,8,19

II.a.1. When feasible, products that are environ-
mentally friendly should be considered 
when selecting a disinfectant.23-25

II.a.2. Detergent and EPA-registered disinfectant 
solutions should be prepared daily or as 
needed according to manufacturers’ 
instructions.8

II.a.3. Chemicals placed into a secondary con-
tainer must be labeled with the chemical 
and the solution’s concentration.26

II.a.4. High-level disinfectants or liquid chemical 
sterilants should not be used for cleaning 
and disinfection environmental surfaces or 
noncritical devices.8

II.a.5. Alcohol should not be used to clean large 
environmental surfaces.8

Alcohol is not an EPA-registered disin-
fectant. Alcohol does not remove soil or 
debris. Alcohol is a flammable antiseptic 
which must be used with caution in the sur-
gical setting.27,28

II.b. Mattresses and padded positioning device sur-
faces (eg, OR beds, arm boards, patient transport 
carts) should be moisture-resistant and intact.
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II.b.1. Nonporous surfaces such as mattress cov-

ers, pneumatic tourniquet cuffs, blood pres-
sure cuffs, and other patient equipment 
should be cleaned and disinfected with an 
EPA-registered hospital disinfectant 
between patient use.8

II.b.2. Manufacturers’ instructions for cleaning 
and disinfecting specialized beds should be 
followed.

II.b.3. Damaged or worn coverings should be 
replaced.

II.b.4. Fabric coverings should be changed and 
laundered after each patient use.

II.b.5. Penetration of the cover by needles and 
other sharp items should be avoided.8,29

II.c. Patient transport vehicles including straps and 
attachments should be cleaned after each 
patient use.30

II.c.1. Single-use straps should be discarded after 
one use.

II.d. All receptacles (eg, bins, kick buckets, pails), 
work surfaces, and tables should be cleaned and 
disinfected.5,8

II.e. Contaminated laundry should be handled as lit-
tle as possible.8

Handling contaminated laundry with a mini-
mum of agitation avoids contamination of air, 
surfaces, and personnel.5,8

II.e.1. Contaminated laundry should be placed in 
leak-proof containers or bags and labeled 
appropriately at the location where it was 
used.5,8

II.e.2. Linen should be laundered in a designated, 
organization-approved and monitored laun-
dry facility.

II.f. Laundry chutes in the perioperative setting 
should be designed to enable cleaning and dis-
infection and maintenance on a regular 
basis.8,31,32 

Laundry bags travel through a laundry chute 
with a back-and-forth motion that can disperse 
airborne pathogens throughout a health care 
facility.33 Maintaining negative pressure in the 
chute prevents the spread of pathogens from one 
floor to the next.34  

II.g. Manufacturers’ cleaning recommendations should 
be consulted before cleaning computer key-
boards, monitor screens, telephones, and other 
electronic devices. If appropriate, these items 
should be cleaned with a detergent- and water-
moistened lint-free cloth. If the item cannot be 
cleaned, it should be covered with a moisture- 
impervious protective covering that can be 
cleaned or discarded after each use.8,35 

Computers and other sensitive electronic 
devices are likely to become contaminated and 

may be difficult to clean.8 Sensitive computer 
components such as monitor screens may be 
damaged by cleaning disinfectants.5 

II.h. Tacky mats should not be used.8

Tacky mats have not been shown to reduce 
the number of organisms on shoes or equipment 
wheels, nor do they reduce the risk of SSIs. An 
exception to not using tacky mats would be 
their use inside the entry of cordoned-off con-
struction areas within the health care facility as 
a means to contain dust and debris.8

II.i. Neonatal patient contact with wet environmen-
tal disinfectants should be avoided.8

After cleaning and disinfection, all surfaces 
should be dry before patient contact. Chemical 
residue may remain on the bassinet or the incu-
bator if not thoroughly dried.8

II.i.1. Incubators or bassinets should not be cleaned 
when the neonate is in the incubator, warm-
ing bed, or bassinet. The neonate should be 
moved to another incubator or bassinet that is 
clean and dry.8,36

II.i.2. An EPA-registered germicide, in the concen-
tration indicated in the manufacturers' 
guideline for nurseries and neonates, 
should be used.8,36 

Recommendation III

Contaminated disposable and reusable items should be handled 
safely according to state and federal regulations.

Disposable and reusable items may be classified as 
either potentially infectious or noninfectious. Strate-
gies for handling these items help promote a safe and 
healthy environment.25 

III.a. Disposable items contaminated with blood and/
or tissue that would release blood or other infec-
tious materials in a liquid or semi-liquid state if 
compressed, or items that are caked with dried 
blood or other potentially infectious material, 
must be placed in closable, leak-proof containers 
or bags that are color coded, labeled, or tagged 
for easy identification as biohazardous waste.5

Leak-proof containers prevent exposure of 
personnel to blood, tissue, and body fluids and 
prevent contamination of the environment. 
Color coding and/or labeling alert personnel 
and others to the presence of items potentially 
contaminated with infectious microorganisms, 
prevent exposure of personnel to infectious 
waste, and prevent contamination of the 
environments.5 

Contaminated disposable items may include 
gowns; gloves; sponges, procedural drapes;  
suction tubing, liners, and canisters; and 
opened or used supplies.

III.a.1. Disposable items that do not release blood 
and/or other infectious material in a liquid 
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or semi-liquid state if compressed, or that 
are not caked with dried blood or other 
potentially infectious materials, are consid-
ered noninfectious and should be placed in 
a separate receptacle designated for non-
infectious waste.5

III.b. Regulated waste should be stored in an area 
with a floor drain, cleanable floor and wall sur-
faces, lighting, and exhaust ventilation and 
should be safe from weather, insects, animals, 
and unauthorized entry until transportation for 
treatment and or disposal.5

III.c. Containers or bags containing regulated medical 
waste should be transported according to state 
regulations. Containers or bags containing regu-
lated medical waste may be required to be trans-
ported in washable and closed or covered carts 
or vehicles.5

III.d. Reusable items contaminated with blood and/or 
tissue that would release blood or other infec-
tious materials in a liquid or semi-liquid state if 
compressed, or items that are caked with dried 
blood or other potentially infectious materials, 
must be placed in closable, leak-proof contain-
ers and labeled as infectious.

Leak-proof containers prevent exposure of 
personnel to blood, tissue, and body fluids and 
prevent contamination of the environment. 
Color coding and/or labeling alert personnel 
and others to the presence of items potentially 
contaminated with infectious microorganisms, 
prevent exposure of personnel to infectious 
items, and prevent contamination of the 
environment.5 

III.e. Personal protective equipment (PPE) must be 
worn to prevent a splash or splatter when dis-
posing of liquid waste.37 

III.e.1. Liquid waste may be disposed of according 
to state regulations including, but not lim-
ited to the following methods:
• adding a solidifying powder to the 

liquid, 
• using a medical liquid waste disposal 

system, or
• pouring the liquid down a sanitary 

sewer.37

Recommendation IV

Surgical and invasive procedure rooms and scrub/utility areas 
should be terminally cleaned daily.

Terminal cleaning and disinfection of the perioperative 
environment decreases the number of pathogens, dust, 
and debris that is created during the day.2,4

IV.a. Terminal cleaning and disinfection of operating 
and invasive procedure rooms should be done

when the scheduled procedures are com-
pleted for the day, and

each 24-hour period during the regular work 
week.2,8

IV.a.1. Unused rooms should be cleaned once dur-
ing each 24-hour period during the regu-
larly scheduled work week.8

Personnel enter unused rooms and move 
equipment and supplies in and out of the 
room.

IV.a.2. Floors should be wet-vacuumed with an 
EPA-registered disinfectant after scheduled 
cases are completed.8

IV.a.3. Other areas requiring cleaning and disinfec-
tion include, but are not limited to,
• all horizontal surfaces (eg, cabinet tops, 

tops of sterilizers, solution/blanket 
warmers);

• hallways and floors;
• substerile areas; 
• scrub/utility areas; and 
• sterile storage areas. 

IV.b. Cleaning equipment should be disassembled, 
cleaned, disinfected with an EPA-registered disin-
fectant, and dried before reuse and storage.8

Equipment is cleaned to prevent the growth 
of microorganisms during storage and to pre-
vent subsequent contamination of the perioper-
ative area.

IV.c. Refillable liquid hand soap dispensers should 
not be used.38,39

Refillable liquid soap dispensers can become 
contaminated and serve as reservoirs for micro-
organisms. Prolonged use of a multi-use con-
tainer, transferring solutions to secondary con-
tainers, and refilling containers such as 
povidone iodine dispensers has resulted in con-
tamination of the antiseptic with Pseudomonas 
aeruginosa.40

Recommendation V

All areas and equipment in the surgical practice setting should 
be cleaned according to an established schedule.

A clean environment will reduce the numbers of 
microorganisms present.2,4

V.a. A cleaning schedule for areas and equipment that 
should be cleaned on a daily, weekly, or monthly 
basis should be established. The schedule should 
be developed by a multi-disciplinary team to 
determine appropriate cleaning and disinfection 
and maintenance frequencies. 

V.a.1. Areas and equipment that should be 
cleaned on a weekly or monthly basis 
should include, but are not limited to,
• heating and air-conditioning equipment;
• pneumatic tubes and carriers; 
• sterilizers and their loading carts/ 

carriages;
• clean and soiled storage areas;
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• walls and ceilings; 
• unrestricted areas (eg, offices, waiting 

rooms, lounges, lavatories, and locker 
rooms).41

V.b. Ventilation ducts should be cleaned and filters 
changed on a regularly scheduled basis.

V.c. All refrigerators and ice machines should be 
cleaned on a routine basis.

V.c.1. Patient refrigerators should be cleaned 
weekly and outdated food removed. Cleaning 
and disinfection should be logged on log 
sheet. 

V.c.2. Ice scoops should not be kept in the ice 
compartment. 

V.c.3. Ice scoops should be cleaned on a weekly 
basis.8 Ice machines with a dispenser are 
preferable to ones that require the use of 
scoops.

V.d. After cleaning, an EPA-registered disinfectant 
should be used to disinfect scrub sinks and 
wash basins following a regular schedule.8

An example of a pathogen known to cause 
health care-associated infection outbreaks is 
Pseudomonas aeruginosa, which  thrives in 
moist and humid environments such as sinks. 
Pseudomonas aeruginosa do not need many 
nutrients and can grow in large numbers.33,42

V.d.1. Aerators on faucets should be cleaned and 
disinfected weekly by removing the aerator, 
scrubbing it with a detergent and a brush 
reserved for this purpose, and immersing it 
in a disinfectant.43

V.e. Eye wash stations should be cleaned and 
checked weekly to ensure that they are in work-
ing order.5

Recommendation VI

All personnel should take precautionary measures to limit 
transmission of microorganisms when performing routine envi-
ronmental cleaning and disinfection activities.

Federal regulations for bloodborne pathogen standards 
were first published by the Occupational Safety and 
Health Administration (OSHA) in 1991 to protect 
health care workers from exposure to bloodborne 
infections. The Needlestick Safety and Prevention Act 
was passed by Congress in 2000 and enacted in 2001 to 
protect health care workers from contaminated sharps 
injury.44

VI.a. All personnel must comply with OSHA’s blood-
borne pathogen standards when performing 
cleaning and disinfection procedures involving 
contact with blood and other potentially infec-
tious materials.5

Following bloodborne pathogen precautions 
can reduce health risks for personnel who may 
be exposed to blood and other potentially infec-

tious material. Approximately 8,700 health care 
personnel are infected with hepatitis B annu-
ally, resulting in 200 deaths. Wearing PPE can 
reduce the risk of becoming infected with HIV/
AIDS and hepatitis C as well.5

VI.b. Health care personnel must follow standard pre-
cautions to prevent contact with blood or other 
potentially infectious material.5

All body fluids (eg, semen, vaginal secre-
tions, cerebrospinal fluid, synovial fluid, pleural 
fluid, pericardial fluid, peritoneal fluid, amni-
otic fluid, saliva,) except sweat are potentially 
infectious.5  

VI.c. Health care personnel handling contaminated 
items must wear appropriate PPE to reduce the 
risk of exposure to bloodborne or other poten-
tially infectious microorganisms and hazardous 
materials.4

VI.c.1. Gloves must be worn when it is reasonably 
anticipated that personnel may have contact 
with blood or other potentially infectious 
materials while handling or touching con-
taminated items or surfaces.5,8 

VI.c.2. Masks, eye protection, and face shields 
must be worn whenever contact with 
splashes, spray, splatter, or droplets of 
blood or other potentially infectious mate-
rial is anticipated.5,8

VI.d. Hand hygiene should be performed when gloves 
are removed and as soon as possible when hands 
are soiled.16

VI.e. When visible soiling by blood or other poten-
tially infectious materials appear on OR surfaces 
or equipment during or after a surgical proce-
d u r e ,  a n  E PA - r e g i s t e r e d  d e t e r g e n t / 
disinfectant should be used to clean those areas 
as soon as possible.5,8

VI.f. Spills that contain blood or other potentially 
infectious material should be removed with an 
absorbent material as soon as possible, then the 
area should be disinfected with an EPA- 
registered disinfectant to confine and contain 
the spill.5,8

VI.f.1. When cleaning spills of blood, other poten-
tially infectious material, or hazardous mate-
rials, PPE must be worn. This includes the 
use of gloves, and may include gown, mask, 
and eye protection.5

VI.f.2. The contaminated absorbent cleaning mate-
rial used to clean a spill must be disposed 
of in a designated biohazardous waste 
receptacle.

VI.g. Items that are in a semi-liquid state when com-
pressed or that are caked with blood must be 
placed in a biohazardous waste container.5
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VI.h. Contaminated sharps (eg, needles, blades, sharp 

disposable instruments) must be immediately dis-
carded in a closable, puncture-resistant, leak-
proof (on both sides and bottom) receptacle. The 
receptacle must be marked with a biohazard label 
that meets OSHA bloodborne pathogen 
standards.5,8

VI.i. Broken glassware should not be handled 
directly with unprotected hands.5

Recommendation VII

Procedures for environmental cleaning and disinfection and 
PPE use should be established for circumstances that may 
require contact or airborne precautions.

In health care organizations, pathogens may be dis-
seminated by person-to-person, direct or indirect con-
tact via a contaminated environmental surfaces or 
fomites; airborne transmission; fecal-oral transmis-
sion; or percutaneous exposure.45 These pathogens 
may result in morbidity and mortality for patients and 
personnel. Standard precautions and disinfection pro-
cedures are adequate for most, but not all, of these cir-
cumstances.14 The incidence of multi-drug resistant 
organisms has risen steadily in hospitals over the past 
few decades.46 Both methicillin-resistant Staphylococ
cus epidermidis (MRSE) and VRE have been found to 
survive for long periods of time on environmental sur-
faces and fabrics. Methicillin-resistant Staphylococcus 
epidermidis and VRE can survive longer than 90 days 
on fabrics and plastics.18 

Prions present unique infection prevention and con-
trol challenges. Prions are proteinaceous, infectious 
agents containing no DNA or RNA and may be trans-
mitted iatrogenically by direct inoculation. Prions 
cause transmissible spongiform encephalopathies 
including Creutzfeldt-Jakob disease (CJD). Prions are 
resistant to traditional chemical and physical decon-
tamination methods.45,46 

VII.a. Extraordinary cleaning procedures or closure of 
operating rooms following procedures identified 
as contaminated or dirty-infected (Class III or 
IV) is not necessary, with the exception of cases 
involving patients suspected of having CJD.8

VII.b. Appropriate cleaning and disinfection methods 
should be enforced following care of patients 
infected or colonized with 

methicillin-resistant Staphylococcus aureus; 
VRE; 
any multi-drug-resistant pathogen, including 
vancomycin-intermediate ente roccocus; 
vancomycin-resistant Staphylococcus aureus; 
extended spectrum β-lactamases; 
multi-drug-resistant gram-negative bacteria; 
and 
resistant Streptococcus pneumoniae. 
Although cleaning and disinfection is appro-

priate for removal of infectious agents, one 
study found that VRE was recovered from 50% 
of inadequately cleaned surfaces after inocula-

tion.47 Conscientious adherence to approved 
cleaning and disinfection procedures is crucial 
for the prevention of  antibiotic-resistant organ-
ism transmission.

VII.b.1. Closure of the room or extraordinary clean-
ing and disinfection procedures are not 
required.8

VII.b.2. Contact precautions should be instituted 
when performing environmental cleaning 
and disinfection of rooms used to care for 
patients colonized or infected with drug 
resistant pathogens.45,46

VII.b.3. When providing environmental cleaning 
and disinfection for patients in contact iso-
lation, all health care personnel should 
wear isolation gowns and gloves. If splash 
or splatter is anticipated, a mask with a face 
shield or a mask and goggles must be 
worn.5,45

Personal protective equipment is 
required by OSHA to protect mucous mem-
branes, airways, skin, and clothing from 
exposure to  potential ly  infect ious 
material.5,45

VII.c. An EPA-registered, hypochlorite-based disinfec-
tant should be used to clean a patient area when 
the patient is diagnosed or suspected of infec-
tion with Clostridium difficile (C difficile).5,14,48

Clostridium difficile is transmitted via fecal-oral 
exposure. In health care settings this primarily 
occurs when there is hand contact with fecally 
contaminated surfaces that is then transferred 
from hands to mouth or by unknowingly inserting 
fecally contaminated thermometers or other 
devices into the mouth. 

In its spore form, C difficile can survive up to 
five months in the environment and can be trans-
mitted from person-to-person via fecal-oral trans-
mission as well as by touching surfaces and 
objects contaminated by feces and placing fingers 
in the mouth. In the health care setting, C difficile 
has been cultured in rooms occupied by infected 
patients up to 40 days after their discharge.48 

VII.c.1. When performing environmental cleaning 
and disinfection, all health care personnel 
should wear isolation gowns and gloves. If 
splash or splatter is anticipated, a mask 
with a face shield or a mask and goggles 
must be worn.5,45

Personal protective equipment is 
required by OSHA to protect mucous mem-
branes, airways, skin, and clothing from 
exposure to  potential ly  infect ious 
material.5,45

VII.d. Personnel performing environmental cleaning 
and disinfection in the room of a patient who 
has an airborne disease (ie, rubeola, varicella, 
tuberculosis [TB]), must use a properly fit-tested 
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Air changes  
per hour (ACH)

Minutes required for 99% removal  
efficiency†

Minutes required for 99.9% removal  
efficiency†

2 138 207

4 69 104

6 46 69

12 23 35

15 18 28

20 7 14

50 3 6

400 < 1 1

* This table can be used to estimate the time necessary to clear the air of airborne Mycobacterium tuberculosis after the source patient leaves the area or 
when aerosol-producing procedures are complete.

† Time in minutes to reduce the airborne concentration by 99% or 99.9%. 

RefeRence

1. Jensen PA, Lambert LA, Iademarco MF, Ridzon R. Guidelines for preventing the transmission of Mycobacterium tuberculosis in health care settings, 2005. 
Morbidity & Mortality Weekly Review. [Recommendations and Reports]. 2005; 54 (RR17): 1-141.

Table 1.  air Changes per hour and Time required for airborne ConTaminanT removal effiCienCies of 99% and 99.9%*1

N95 mask or powered air purifying respirator 
until complete air exchange has been achieved.49 

VII.d.1. Environmental cleaning and disinfection 
may proceed without respiratory PPE after a 
complete air exchange has been achieved. 
The period of time required for the ventila-
tion system to achieve a 99.9% air exchange 
should be noted (eg, 28 minutes for a 15-air-
exchanges-per-hour cycle).49 Testing of air 
exchanges should be done according to 
AORN’s “Recommended practices for a safe 
environment of care“50 (Table 1).

VII.d.2. Access to the room should be restricted until 
the 99.9% air exchange has been completed. 
Any personnel entering the room before the 
air exchange has been completed must wear 
a fit-tested N95 mask or powered air-purify-
ing respirator.

VII.d.3. An EPA-registered germicide disinfectant 
with a label claim for tuberculocidal activity 
(ie, intermediate-level disinfectant) may be 
used for cleaning and disinfection. Floors, 
walls, or surfaces with minimal hand contact 
do not need to be cleaned with a tuberculo-
cidal germicide disinfectant. This activity 
assures that pathogens with less resistance 
than TB also will be killed.49

VII.e. Special cleaning and decontamination procedures 
should be used after a surgical procedure involv-
ing high risk tissue (ie, brain, spinal cord, eye tis-
sue) on a patient who has been diagnosed or is 
suspected of having CJD.8

VII.e.1. Disposable linens should be used when the 
patient is suspected of having CJD. Before 
the procedure begins, personnel should 
cover work surfaces with a disposable, 
impervious material that can be removed 
and incinerated after the procedure. 

Use of disposable linens minimizes con-
tamination of the room and decreases the 
need for environmental cleaning and disin-
fection of these surfaces.

VII.e.2. Reusable linens may be used in cases 
where the patient is suspected of having 
CJD. The linen may be laundered as per 
routine laundering processes if not contam-
inated with high infectivity tissue (eg, spi-
nal fluid, central nervous system tissue). If 
such contamination occurs, the contami-
nated linen should be incinerated.

Chemicals used in hospital laundry are 
not effective in deactivation of prions. More 
information on this subject is available in 
AORN’s “Recommended practices for clean-
ing and care of instruments and powered 
equipment.”51

VII.e.3. Environmental surfaces (ie, noncritical sur-
faces) contaminated with high-risk tissues 
(ie, brain, spinal cord, eye tissue) should be 
cleaned and then decontaminated with a 
solution of sodium hypochlorite (1 part 
chlorine bleach to 5 parts diluent) or 
sodium hydroxide (1 Normal or 1 Molar).
• Sodium hypochlorite solution should be 

prepared daily. Health care facilities 
without a hood should not mix sodium 
hydroxide. 
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• Sodium hydroxide is commercially avail-

able in solution. The MSDSs for both 
sodium hypochlorite and sodium hydrox-
ide should be reviewed. The contact time 
for both sodium hypochlorite and sodium 
hydroxide should be 30 to 60 minutes.8 
No transmissions of prion diseases from 

environmental surfaces have been reported; 
however, it remains prudent to eliminate 
highly infectious material from the operat-
ing room surfaces that are contacted during 
subsequent surgeries.

VII.e.4. Single use disposable gowns, gloves, masks, 
and eyewear should be worn for environ-
mental cleaning and disinfection. 

VII.e.5. Contaminated disposable supplies should 
be incinerated following the procedure.52

Splashing of mucous membranes (eg, eyes, 
mouth) and accidental ingestion may be con-
sidered a risk for incurring prion diseases. 
The highest potential risk for occupational 
exposure to high-risk tissue is through 
needlestick injuries.52,53

Prions have been experimentally trans-
mitted by conjunctival instillation of inocu-
lum.54 There is a theoretical risk that a 
mucous membrane splash of prion- 
contaminated f luid  could lead to 
transmission.

VII.e.6. All disposable instruments placed in bio-
hazard sharps boxes should be marked for 
incineration as well.52 

VII.e.7. Liquids used in cleaning and disinfection 
should be solidified and incinerated.

Recommendation VIII

A containment, cleaning and disinfection, and surveillance process 
should be in place during construction, renovation, remediation, 
repair, or demolition. 

It is important that the environment not serve as a 
source of pathogens. Fungi such as Aspergillus are an 
example of pathogens that can be released and dis-
persed as a result of damage to a water pipe in a ceiling 
or demolition of a wall.55

VIII.a. Protective barriers should be maintained to pro-
tect patients and personnel from dust and debris. 
Pathogens may be released into the environment 
during construction (eg, Aspergillus).55

VIII.b. Areas within and adjacent to the construction 
site should be cleaned on an ongoing basis 
whenever debris or dust is present.55

VIII.c. Particle counts should be done adjacent to barri-
ers at seams, joints, and entry/exits into the con-
struction zone to ensure that dust and debris are 
adequately contained.56

VIII.d. Air sampling done in the contaminated room, 
and adjacent areas may be used to establish 
whether fungi (ie, Aspergillus) are present in the 
area.56-58

VIII.d.1. Air sampling should be done before con-
struction begins, after demolition occurs, 
and at the end of the project.56-58

VIII.d.2. If Aspergillus is found in the area, dust and 
debris first must be cleaned with detergent. 
The walls and ceilings then should be 
decontaminated by using copper-8- 
quinolinolate or other EPA-registered fungi-
cide.55 Personnel trained to do this should 
wear the appropriate PPE when cleaning 
and decontaminating the area.

VIII.e. Terminal cleaning and disinfection should be 
performed before placing equipment and sup-
plies in the area when the construction, renova-
tion, remediation, repair, or demolition is 
completed.58 

VIII.f. The health care organization’s procedure for pre-
venting risks to patients, health care personnel, 
and visitors during construction should be docu-
mented and shared with employee health, risk 
management, and plant operations personnel.55

Recommendation IX

Competency
Personnel should receive initial education, training, and compe-
tency validation on proper environmental cleaning and disinfec-
tion methods, agent selection, and safety precautions.

The Occupational Health and Safety Act of 1970 (Pub-
lic Law 91) mandates employers to provide programs 
for the education and training of employees in the rec-
ognition, avoidance, and prevention of unsafe or 
unhealthful working conditions.59

IX.a. Employees should receive initial education, and 
competency validation on regulations, equip-
ment, chemicals, and safety procedures.

IX.b. Employees should be provided additional train-
ing when procedures or supplies and equip-
ment change.

IX.c. Training materials should be appropriate in con-
tent, vocabulary level, literacy, and language of 
the target personnel.5

IX.d. Training content should include, at a minimum,
an accessible copy of the regulatory text; 
explanation of signs and labels and/or color 
coding required for contaminated items; 
the employer’s exposure control plan and the 
means for personnel to obtain a copy; 
methods to recognize tasks and other activities 
that may involve occupational exposure;
location and use of eye wash stations; 
use and limitations of engineering controls, 
work practices, and PPE;
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information on the types, proper selection, 
proper use, location, removal, handling, 
decontamination, and disposal of PPE; 
information on hepatitis B vaccination; and
location of MSDSs.

Recommendation X

Policies and Procedures 
Policies and procedures for environmental cleaning and disin-
fection should be written, reviewed annually, and readily avail-
able in surgical practice settings.

Policies and procedures establish authority, responsi-
bility, and accountability and serve as operational 
guidelines. Policies and procedures also assist in the 
development of patient safety, quality assessment, and 
improvement activities. Practices and policies and pro-
cedures are subject to change with the advent of new 
technologies.

X.a. Policies and procedures for environmental 
cleaning and disinfection should include, but 
not be limited to, 

identification of responsible personnel; 
competency validation; 
s tandard c leaning and dis infect ion 
procedures; 
frequency of cleaning and disinfection;
chemicals approved for use;
labeling of secondary containers;
required PPE; and 
cleaning and disinfection procedures for spe-
cial cases (ie, transmissible diseases).

X.b. An introduction and review of policies and pro-
cedures should be included in orientation and 
ongoing education of perioperative personnel to 
assist them in obtaining knowledge and devel-
oping skills and attitudes that affect patient 
outcomes.

Recommendation XI

Quality
A quality management program should be in place to evaluate 
products, processes, and outcomes of the environmental cleaning 
and disinfection program.

Quality and performance improvement functions 
ensure that organizations design processes well and 
systematically monitor, analyze, and improve their 
outcomes.60,61

XI.a. A multidisciplinary committee involved with 
the quality management program should 
include, at a minimum, perioperative, infection 
control, and environmental services personnel. 

XI.b. Quality indicators should include, but not be 
limited to, 

compliance with regulatory standards; 
review of products and manufacturer direc-
tions for use;
procedures; 

monitoring cleaning and disinfection prac-
tices; and 
reporting and investigation of adverse events 
(ie, outbreaks, product issues, corrective 
actions, evaluation).

Glossary

Aspergillosis: An opportunistic disease, usually 
respiratory, that may be life threatening and is caused 
by Aspergillus, a fungi. Aspergillus may be aerosolized 
when building structure, plumbing, and surrounding 
soil is disturbed. 

Clean: The absence of visible dust, soil, debris, 
blood, or other potentially infectious material.

Cleaning: A process using friction, detergent, and 
water to remove organic debris; the process by which 
any type of soil, including organic debris, is removed. 
Cleaning removes rather than kills microorganisms.

Confine and contain: A principle that recommends 
prompt cleanup of items contaminated with blood, tis-
sue, or body fluids.

Contaminated: The presence of potentially infec-
tious pathogenic microorganisms (eg, blood, other 
potentially infectious material) on or in animate or 
inanimate objects.

Decontamination: Any physical or chemical process 
that removes or reduces the number of microorganisms 
or infectious agents and renders reusable medical prod-
ucts or equipment safe for handling or disposal; the pro-
cess by which contaminants are removed, either by hand 
cleaning or mechanical means, using specific solutions 
capable of rendering blood and debris harmless and 
removing them from the surface of an object or 
instrument.

Disinfection: A process that kills most forms of 
microorganisms on inanimate surfaces. Disinfection 
destroys pathogenic organisms (excluding bacterial 
spores) or their toxins or vectors by direct exposure to 
chemical or physical means.

Endofprocedure cleaning: Cleaning that is per-
formed at the end of one surgical procedure and before 
the start of another surgical procedure in the same 
room.

Endogenous: A source from the patient (eg, skin).
Environmentally friendly products: Products that 

contribute to better air quality and are less toxic to 
patients, visitors, and health care personnel.

EPAregistered agent: A microorganism-killing agent 
registered with the Environmental Protection Agency 
(EPA). The EPA classifies germicides as sporicides, 
general disinfectants, hospital disinfectants, deter-
gents, sanitizers, and others.

Exogenous: From a source other than the patient (eg, 
personnel, equipment, the environment, instruments, 
supplies).
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Fomites: Inanimate objects which, when contami-

nated with a viable pathogen (eg, bacterium, virus), 
can transfer the pathogen to a host.

Highlevel disinfection: A process that kills all micro-
organisms with the exception of high numbers of bacte-
rial spores and prions. High-level disinfectants have the 
capability to inactivate the hepatitis B virus, HIV, and 
Mycobacterium tuberculosis, but do not inactivate the 
prion that causes Creutzfeld-Jacob disease. Government-
registered high-level disinfection agents kill vegetative 
bacteria, tubercle bacilli, some spores and fungi, and 
lipid and nonlipid viruses, given appropriate concentra-
tion, submersion, and contact time.

Iatrogenic: A response to a medical or surgical treat-
ment which results in a poor outcome.

Intermediatelevel disinfection: A process that kills 
Mycobacterium tuberculosis, vegetative bacteria, most 
viruses, and most fungi but does not necessarily kill 
bacterial spores.

Lowlevel disinfection: A process by which most 
bacteria, some viruses, and some fungi are killed. This 
process cannot be relied on to kill resistant microor-
ganisms such as Mycobacterium tuberculosis or bacte-
rial spores.

Molarity: The number of moles of solute per 
solution.

Molar solutions: Denoting a concentration of 1 gram 
molecular weight (1 mol) of solute per liter of solution, 
the common unit of concentration in chemistry.

Normal solutions: Denotes a solution containing 1 
equivalent of replaceable hydrogen ions or hydroxyl 
per liter (eg, 1 mol/L HCL is 1 N) or a solution contain-
ing 1 gram of a substance or its equivalent in hydrogen 
ions. Normality is a ratio which relates the amount of 
solute to the total volume of a solution.

Organic debris: Blood, tissue, and body fluids.
Personal protective equipment (PPE): Specialized 

equipment or clothing for eyes, face, head, body, and 
extremities; protective clothing; respiratory devices; and 
protective shields and barriers designed to protect the 
worker from injury or exposure to a patient’s blood, tis-
sue, or body fluids. Used by health care workers and oth-
ers whenever necessary to protect themselves from the 
hazards of processes or environments, chemical hazards, 
or mechanical irritants encountered in a manner capable 
of causing injury or impairment in the function of any 
part of the body through absorption, inhalation, or physi-
cal contact. 

Regulated medical waste: Liquid or semi-liquid 
blood or other potentially infectious materials; contami-
nated items that would release blood or other poten-
tially infectious materials in a liquid or semi-liquid state 
if compressed; items that are caked with dried blood or 
other potentially infectious materials and are capable of 
releasing these materials during handling; contaminated 
sharps; and pathological and microbiological wastes 
containing blood or other potentially infectious 
materials.

Reusable: Any product or piece of equipment 
intended by the manufacturer for multiple uses. As 
appropriate to each item, the manufacturer is to pro-
vide instructions for reprocessing, care, and/or mainte-
nance of the item.

Terminal cleaning: Cleaning that is performed at the 
completion of surgical practice settings’ daily surgery 
schedules. Terminal cleaning is performed in surgical 
procedure rooms and scrub/utility areas and includes, 
but is not limited to, surgical lights and external tracks; 
fixed and ceiling-mounted equipment; all furniture, 
including wheels and casters; equipment; handles of 
cabinets and push plates; ventilation faceplates; hori-
zontal surfaces (eg, tops of counters, sterilizers, fixed 
shelving); the entire floor; kick buckets; and scrub 
sinks.

Used items: Items that are opened for a surgical pro-
cedure that may or may not have come in contact with 
a patient’s blood, tissue, or body fluids.
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