
217

Patient and W
orker Safety

2013 Perioperative Standards and Recommended Practices 
Last revised: December 2012. Copyright © 2013 AORN, Inc. All rights reserved.

T he following Recommended Practices for a Safe 
Environment of Care have been approved by 
the AORN Recommended Practices Advisory 

Board. They were presented as proposed recommen-
dations for comments by members and others. They 
are effective December 15, 2012. These recommended 
practices are intended as achievable recommenda-
tions representing what is believed to be an optimal 
level of practice. Policies and procedures will reflect 
variations in practice settings and/or clinical situa-
tions that determine the degree to which the recom-
mended practices can be implemented. AORN recog-
nizes the various settings in which perioperative 
nurses practice, and as such, these recommended 
practices are intended as guidelines adaptable to var-
ious practice settings. These practice settings include 
traditional operating rooms (ORs), ambulatory sur-
gery centers, physicians’ offices, cardiac catheteriza-
tion laboratories, endoscopy suites, radiology depart-
ments, and all other areas where surgery and other 
invasive procedures may be performed.

Purpose
These recommended practices provide guidance for 
providing a safe environment of care related to 
patients and perioperative personnel and the equip-
ment used in the perioperative environment. They 
include information on

• musculoskeletal injury, 
• fire safety, 
• electrical equipment,
• clinical and alert alarms,
• blanket- and solution-warming cabinets,
• medical gas cylinders,
• waste anesthesia gases,
• latex,
• chemicals including methyl methacrylate bone 

cement, and
• hazardous waste.
The potential for injuries related to exposure to 

bloodborne pathogens, radiation, surgical smoke, and 
chemotherapeutic agents are outside the scope of this 
document. Patient injuries related to incorrect tubing 
connections and requirements for heating, ventila-
tion, and air conditioning also are outside the scope 
of this document. The recommendations for these 
topics are addressed in other AORN recommended 
practices documents.

Evidence Review
A medical librarian conducted a systematic literature 
search of the databases MEDLINE®, CINAHL®,  
Scopus®, and Cochrane Database of Systematic 
Reviews for meta-analyses, randomized and nonran-
domized trials and studies, systematic and nonsys-

tematic reviews, and opinion documents and letters. 
Search terms included operating room, ambulatory 
surgery center, perioperative nursing, nursing, 
nurses, surgical procedures, anesthesia, electrosur-
gery, diathermy, ventilation, smoke, surgical smoke, 
security measures, violence, occupational accidents, 
occupational diseases, musculoskeletal diseases, lift-
ing, transportation of patients, patient positioning, 
human engineering, ergonomics, latex hypersensitiv-
ity, security measures, violence, security risk, fire 
blanket, fire safety, fires, smoke plume, clinical 
alarms, anesthetics, gas scavengers, compressed gas, 
compressed medical gas, methyl methacrylate, occu-
pational exposure, hazardous waste, hazardous sub-
stances, waste products, hazardous upon disposal, 
protective clothing, tubing misconnection, spontane-
ous abortion, miscarriage, and abnormality.

The search was limited to articles published in 
English and between the years 2005 and 2011; the 
librarian also established continuing alerts on the 
environment of care topics and contacted a federal 
agency for guidance. The lead author and medical 
librarian also identified relevant guidelines from gov-
ernment agencies and standards-setting bodies and 
consulted equipment specifications. In addition, the 
lead author identified and requested other guidelines 
and professional literature as deemed appropriate.

Articles identified by the search were provided to 
the project team for evaluation. The team consisted of 
the lead author, three members of the Recommended 
Practices Advisory Board, one member of the 
Research Committee, and one doctorally prepared 
evidence appraiser. The lead author divided the 
search results into topics and assigned members of 
the team to review and critically appraise each article 
using the Johns Hopkins Evidence-Based Practice 
Model and the Research or Non-Research Evidence 
Appraisal Tools as appropriate. The literature was 
independently evaluated and appraised according to 
the strength and quality of the evidence. Each article 
was then assigned an appraisal score as agreed upon 
by consensus of the team. The appraisal score is 
noted in brackets after each reference, as applicable.

The collective evidence supporting each interven-
tion within a specific recommendation was summa-
rized and used to rate the strength of the evidence 
using the Oncology Nursing Society Putting Evidence 
into Practice (ONS PEP®) schema. Factors consid-
ered in review of the collective evidence were the 
quality of research, quantity of similar studies on a 
given topic, and consistency of results supporting a 
recommendation. The evidence rating is noted in 
brackets after each intervention.

Editor’s note: MEDLINE is a registered trademark of 
the US National Library of Medicine’s Medical Literature 
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Analysis and Retrieval System, Bethesda, MD. CINAHL, 
Cumulative Index to Nursing and Allied Health Literature, 
is a registered trademark of EBSCO Industries, Birming-
ham, AL. Scopus is a registered trademark of Elsevier B.V., 
Amsterdam, Netherlands. ONS PEP is a registered trade-
mark of the Oncology Nursing Society, Pittsburgh, PA.

Recommendation I

Precautions should be taken to mitigate the risk of occupa-
tional injuries that may result in death, days lost from work, 
work restrictions, medical treatment beyond first aid, and loss 
of consciousness.1

Occupational injuries include injuries that result in 
breaking of the skin and musculoskeletal injuries from 
slips, trips, falls, or ergonomic stressors.2,3 Musculo-
skeletal injuries involve the muscles, nerves, tendons, 
ligaments, joints, cartilage, and spinal discs. Contribut-
ing factors, including duration, frequency, and magni-
tude, determine the effect of each ergonomic stressor. 
Examples of ergonomic stressors encountered in the 
perioperative environment include

• forceful tasks (eg, pushing a stretcher and patient 
up a ramp),

• repetitive motions (eg, passing instruments, 
opening suture packets, typing),

• awkward postures (eg, holding retractors during a 
surgical procedure, lifting or holding patient 
extremities),

• static postures (eg, standing for long periods of 
time in one position),

• moving or lifting patients and equipment (eg, lift-
ing without assistance),

• carrying heavy instruments and equipment, and 
• overexertion (eg, protecting a combative patient 

emerging from anesthesia).1,4,5

Perioperative nurses expressed more complaints 
regarding neck and shoulder injuries than non- 
specialized and intensive care nurses in a descriptive 
study involving 3,169 employees in eight university 
hospitals in the Netherlands.6 In another descriptive 
study of direct patient caregivers (n = 5,991 nurses, n = 
1,543 aides), aides had a higher rate of injury than 
nurses. The back was the most common body part 
injured that resulted in days away from work. Sharps 
injury was the most frequent injury that did not 
require time away from work. The OR had the highest 
number of injuries that did not require time away from 
work, and perioperative nurses had the second highest 
rate of injuries that resulted in days away from work.1 

A study of musculoskeletal injuries in a tertiary 
medical center revealed that nurse’s aides had a higher 
rate of injury than nurses, and the stressors for injury 
were equally distributed between lifting, pushing, and 
pulling equipment; patient handling; and slips, trips, 
and falls.7 A descriptive study of endoscopy nurses 
showed that about 50% of the sample (N = 38) experi-
enced upper extremity injuries.8 In a descriptive study, 
researchers determined that patient transfers, clean-up 
duties, basic patient care, and bed making all resulted 
in the nurse assuming a stressful trunk posture, which 
can lead to back injury.5

The advent of laparoscopic surgery has created ergo-
nomic stressors in addition to those usually encoun-
tered during open surgery.9 These stressors are created 
by the need to view a monitor and the need to main-
tain a static posture related to holding a camera.10,11 

The instruments may not be configured appropriately 
for the user or the patient, which can lead to stress on 
the user’s arms and neck.12

A 2010 report from the Bureau of Labor Statistics 
indicated that musculoskeletal disorders accounted for 
29% of all workplace injuries that led to time away 
from work. Back injuries were the most frequent claim 
overall, and shoulder injuries were the most severe 
injury for all occupations. Among registered nurses, 
55.1% reported back injuries and 13.2% reported 
shoulder injuries. Although back injuries were the 
most frequently reported, abdominal injuries and leg 
injuries resulted in the greatest number of days away 
from work, at 19 days and 13 days, respectively. The 
rates for nursing assistants were higher than those for 
registered nurses.13 

Perioperative team members are prone to pain and 
fatigue from the need to maintain static postures dur-
ing surgical procedures.4 A cross-sectional study in 
Greece of 350 nursing personnel revealed that 51% 
experienced lower back pain and 23% experienced 
knee pain. Personnel who perceived that their jobs 
demanded high physical exertion or that they had 
moderate to bad general health had a higher odds ratio 
of experiencing low back or knee pain.14

A survey of 425 German surgeons indicated that 
they perceive that OR design, equipment (eg, lights, 
tables, monitors), cables and tubes, instrument design, 
and working posture all contribute to ergonomic stress-
ors in the OR.15

I.a.  Risk-reduction strategies (ie, administrative, 
engineering, behavioral controls) for injury pre-
vention should be identified, developed, and 
implemented. [Effectiveness Not Established]

Education on techniques to improve posture 
and ergonomics has been shown to decrease the 
incidence of occupational injuries overall.16 In 
an endoscopy suite with 120 employees, vari-
ous strategies that were implemented reduced 
the number of reported injuries (eg, trips over 
cords, head traumas, crushing injuries to the 
hand).3 In another study of endoscopy suites, 
strategies such as combining cables into one 
bundle, covering cables and tubes on the floors, 
and using electrical plugs anchored in the ceil-
ing were shown to reduce the incidence of team 
members tripping over exposed wires and 
tubes.2 

After changing to a zero-transfer system, one 
facility reported a 100% decrease in staff mem-
ber injuries related to patient transfers, which 
was sustained for two years.17 The zero-transfer 
system involved using a chair with wheels that, 
when in position, became the OR bed. A pre- and 
post-intervention study of 766 injury cases in six 
facilities showed that a combination of adminis-
trative and engineering controls significantly 
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reduced personnel injuries and disabilities 
related to patient handling.18 A qualitative study 
of 126 patient-caregiver encounters revealed that 
the complexity of care, patient treatment goals, 
the amount of time to complete the task, knowl-
edge of patient moving techniques, and equip-
ment issues all influence the nurse’s decision on 
the best way to move a patient.19 A descriptive, 
exploratory study in a facility with 950 nurses 
investigated nurses’ satisfaction with the use of 
mechanical lift equipment, the frequency of use, 
and the efficacy of employing a hands-on bed-
side mechanical lift equipment facilitator in 
increasing the use of lift equipment. The study 
revealed a decrease in lost work days and in the 
cost of worker’s compensation claims after the 
interventions were employed.20 

I.a.1. Administrative controls for an ergonomi-
cally healthy perioperative environment 
should include
• developing a culture of ergonomic safety,
• developing and implementing a policy 

for manual patient handling,
• using patient care ergonomic assessment 

protocols,
• educating personnel in the use of patient 

handling devices and strategies to pre-
vent musculoskeletal injury,16 

• using ergonomic workstations,
• having adequate personnel present dur-

ing patient handling and other situations 
resulting in ergonomic stress, and

• having ergonomic clinical advisors or 
resources available.20

A comparative study involving 16 nurses 
revealed that education on safe patient han-
dling techniques improves compliance.21 A 
report from a 958-bed hospital in Florida 
showed a 62% reduction in injuries related 
to patient handling during a six-year period 
after the creation of a lift team.22 Similar 
injury reductions were noted in an Austra-
lian study after a no-lift policy was imple-
mented in the entire state of Victoria.23

I.a.2. Engineering controls for an ergonomically 
healthy perioperative environment should 
include
• having appropriate assistive patient han-

dling equipment available22,23; 
• limiting the weight of instrument trays to 

25 lb total weight24;
• adapting workstations, tools, and equip-

ment for ergonomic safety; and
• providing adequate lighting.25

I.a.3. Behavioral controls for an ergonomically 
healthy perioperative environment include
• wearing nonskid footwear; 
• eliminating clutter, including removing 

wires or tubes from the floor; 
• covering equipment cables across the 

floor;

• keeping cabinet and room doors closed;
• placing monitors straight in front of per-

sonnel and slightly lower than eye 
level10;

• cleaning up spills or debris as soon as 
possible;

• using anti-fatigue mats;
• using lift teams and assistive devices to 

transfer or lift patients; and
• cleaning furniture wheels frequently.

A retrospective study of medical records, 
employee records, and interviews of per-
sonnel who worked in endoscopy rooms 
showed a decrease in injuries from colli-
sions when spills were cleaned up as soon 
as possible, booties were not worn over 
shoes, and monitors were placed at eye 
level and were replaced with lighter weight 
models.3 Another study revealed a reduc-
tion in injuries when cords or tubing lying 
on the floor were removed or were bundled 
and covered.2

I.b.  The physical environment should provide
hydraulic or electric booms mounted to the 
ceiling or wall when structurally feasible;
adequate room lighting;
adequate storage; and
floor surfaces that allow for easy movement 
of patient handling equipment.26

[Likely to be Effective]
Using hydraulic or electric ceiling-suspended 

equipment decreases the risk of injuries to peri-
operative team members.10,27 Low lighting levels 
have been shown to increase the risk of trip-
ping.2,9 A review of accident reports revealed an 
injury resulting from tripping over an improp-
erly stored wheelchair.3 

I.c.  Perioperative personnel should follow the algo-
rithms outlined in the AORN “Guidance state-
ment: safe patient handling and movement in 
the perioperative setting”27 and organizational 
policies and procedures while completing activ-
ities such as

performing a lateral patient transfer from a 
stretcher to the OR bed;
positioning or repositioning the patient on 
the OR bed;
lifting and holding the patient’s head or 
extremities for prepping;
standing for a prolonged period;
retracting tissue;
lifting and carrying supplies or equipment; 
and
pushing, pulling, or moving equipment on 
wheels.27

[Likely to be Effective]
The AORN guidance statement provides  

evidence-based directions for decreasing ergo-
nomic stressors that, if they are not recognized, 
can cause personnel injury.28-34 
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Recommendation II

Potential hazards associated with fire safety in the practice set-
ting should be identified, and safe practices for communication, 
prevention, suppression, and evacuation should be established 
and followed.

Fire is a risk to both patients and personnel in the OR 
because all three elements of the fire triangle (Figure 1) 
that are necessary for a fire—fuel, oxidizer, ignition 
source—typically are present.35,36 Surgical fires are esti-
mated to occur in the United States about 550 to 650 
times a year.36,37 The ECRI Institute states that surgical 
fires occur most frequently on the patient (70%), and 
29% occur in the patient. Forty-four percent of fires 
occurring on the patient involve the head, neck, and 
upper chest, and 26% occur elsewhere. Twenty-one 
percent of fires are located in the airway, and 8% occur 
at other locations in the body.36 The majority of fatal 
fires are airway fires.37 Fires have been reported to 
occur during different types of surgical procedures (eg, 
coronary bypass graft, otolaryngology procedures).38-40 
One explosion was reportedly caused by cutting the 
wires from the battery pack of a battery-operated 
lavage system.41

II.a.  A written fire prevention and management plan 
should be developed by a multidisciplinary 
group composed of key stakeholders within the 
organization such as 

perioperative RNs,
perioperative unlicensed assistive personnel,
anesthesia professionals,
physicians,
a local fire department representative,
risk management personnel,

the safety officer, and
facilities/engineering personnel.35 

[Likely to be Effective]

II.a.1. The fire prevention and management plan 
should include 
• perioperative team members’ responsibil-

ities, including communication;
• methods of prevention;
• processes to safely manage different fire 

scenarios;
• alarm activation procedures;
• methods to extinguish a fire;
• the preferred routes and levels of 

evacuation;
• a description of the facility’s fire risk 

assessment tool (Figure 2); and
• the required content for and frequency of 

fire safety education, including fre-
quency of and procedures for fire drills.35

II.b.  A fire risk assessment should be completed and 
communicated to the entire perioperative team 
before beginning a surgical procedure. [Likely to 
be Effective]

Fire prevention experts and professional 
associations support the importance of complet-
ing the risk assessment.35,42 In one case report 
that involved a fire caused by the electrosurgical 
electrode igniting a sponge during open heart 
surgery, a lack of communication may have con-
tributed to the fire. In this situation, there was a 
delay in communicating to the surgeon a 
decrease in the tidal volumes that was caused 
by a ruptured bleb. The rupture caused oxygen 
to leak into the patient’s chest cavity and cre-
ated an oxygen-enriched environment.39 

II.b.1. The fire risk assessment should identify
• fuels that are present,
• ignition sources that are present,
• the potential for the presence of an  

oxygen-enriched environment,
• the specific type of fire extinguisher that 

is required based on the fuel and 
involvement of electrical current, and

• additional preventive measures that are 
required as determined by the location of 
the fire and fuel sources.

II.c.  Ignition sources (eg, active electrosurgical elec-
trodes, lasers, electrocautery devices, fiber-optic 
light cords) should be used according to manu-
facturers’ instructions for use and AORN recom-
mended practices.9,43,44 [Likely to be Effective]

Manufacturers’ written instructions for use 
and labels include fire safety information, such 
as the laser resistance of the endotracheal tube 
and methods of disposal for equipment (eg, bat-
tery packs).37,41,45 Electrosurgical units provide 
the ignition source, especially when they are 
used in the presence of oxidizers, flammable 
solutions, or volatile or combustible chemicals 
or liquids.36,44 Lasers provide the ignition source 

The AORN Fire Triangle illustrates the three elements necessary for a fire and the 
members of the perioperative team who frequently influence the element.

Figure 1.  AOrN Fire TriANgle



221

Patient and W
orker Safety

RP: Safe Environment of Care
when they are used in the presence of oxidizers, 
flammable solutions, or volatile or combustible 
chemicals or liquids.36,37,43 Fiber-optic light 
cables may provide an ignition source if they 
are disconnected from the working element and 
are allowed to remain in contact with drapes, 
sponges, or other fuel sources.9,46 

II.c.1. Saline should be used to cool devices that 
create heat during use (eg, drills, burrs, saw 
blades).36

II.c.2. Defibrillator paddles and pads should be an 
appropriate size for the patient and applied 
using only manufacturer-recommended 
lubricants.

Using paddles that are the correct size 
and with manufacturer-recommended lubri-
cants decreases both sparking and the 
a m o u n t  o f  e n e r g y  r e q u i r e d  f o r 
defibrillation.36

II.d.  Fuels (eg, alcohol-based skin antiseptic agents, 
collodion, drapes, gowns, endotracheal tubes) 
should be managed to prevent contact with igni-
tion sources. [Likely to be Effective]

Preventing contact between fuels and igni-
tion sources breaks the fire triangle, thereby pre-
venting fire.47 Many potential fuels that will not 
burn in ambient air will burn in an oxygen-
enriched environment, which may be present in 
the OR.36,37,42 

II.d.1. The flammable or combustible rating of a 
skin antiseptic agent should be determined 
by reviewing the applicable material safety 
data sheet (MSDS) or safety data sheet 
(SDS).

Prep solutions can be rated as “flammable” 
or “combustible” on the MSDS or SDS. A 
combustible solution will burn but requires a 
higher temperature to cause ignition. A rating 
of “flammable” indicates a solution that has a 
flash point of less than 100° F (37.8° C). A 
solution with a rating of “combustible” has a 
flash point of greater than 100° F (37.8° C).48

II.d.2. Flammable skin antiseptic agents should be 
prevented from pooling or soaking into lin-
ens or the patient’s hair by
• using reusable or disposable sterile tow-

els to absorb drips and excess solution 
during application, 

• removing materials that are saturated 
with the skin antiseptic agent before 
draping the patient, and 

• wicking excess solution with a sterile 
towel to help dry the surgical prep area 
completely.36,37,42

II.d.3. Adequate time should be provided to allow 
flammable skin antiseptic agents to dry 
completely and to allow any fumes to dissi-
pate before applying surgical drapes or 
using a potential ignition source.35,42

Allowing adequate time for skin antisep-
tic agents to dry before applying drapes 
helps prevent the accumulation of volatile 
fumes beneath the drapes.47 The volatile 
fumes are flammable and may ignite with-
out a connection between the ignition 
source and the actual surgical antiseptic 
agent.36,37 

II.d.4. For surgical procedures that involve the 
head or neck, a water-soluble gel should be 
used to cover the patient’s facial hair, and 
any eye lubricants that are used should be 
water based.

The patient’s hair is a fuel source, and 
covering facial hair with water-soluble gel 
decreases the risk of combustion because it 
raises the temperature that is required for 
ignition.36

II.d.5. Local and state fire regulations should be 
followed regarding the storage of flammable 
liquids (eg, alcohol-based skin antiseptic 
solutions, hand sanitizer, alcohol, acetone, 
c o l l o d i o n )  a n d  t h e  l o c a t i o n  o f 
dispensers.42,49-51

The AORN Fire Risk Assessment Tool illustrates components that should be 
included in an assessment tool.

Figure 2.  AOrN Fire risk AssessmeNT TOOl
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II.e.  Oxidizers (eg, oxygen, nitrous oxide) should be 

used with caution near any ignition or fuel 
sources. [Likely to be Effective]

An oxygen-enriched environment is when 
the oxygen concentration is greater than 21% by 
volume.35 In an oxygen-enriched environment, 
the temperature and energy required for fuels to 
ignite is lower than that of ambient or medical 
air. Nitrous oxide is considered an oxidizer and 
requires the same precautions that are used 
with oxygen.36,37,42,49 

II.e.1. The anesthesia circuit should be free of 
leaks.

Leaks in the anesthesia circuit can 
increase the oxygen concentration under 
the drapes, creating an oxygen-enriched 
environment that increases the risk of 
fire.35,37,52 The anesthesia circuit includes 
the endotracheal tube, the seal between the 
tube and the patient’s airway, the bag reser-
voir, and the tubing that leads from the 
anesthesia machine to the endotracheal 
tube.

II.e.2. Accumulated anesthetic gas should be evac-
uated using a metal suction cannula before 
an ignition source is used in or near an oxy-
gen-enriched environment.

The suction will assist with removing 
excess oxidizing agents to create an atmo-
sphere that is closer to ambient air.36,37 A 
metal suction cannula will not ignite.37

II.e.3. The lowest possible concentration of  
oxygen that provides adequate patient oxy-
gen saturation should be used for a patient 
who requires supplemental oxygen.35-37,52,53 

II.e.4. A laryngeal mask airway or an endotracheal 
tube should be used when the patient 
requires supplementary oxygen greater than 
30% unless using the tube is contraindi-
cated by the procedure (eg, the patient is 
required to respond verbally during the 
procedure).

Use of a laryngeal mask airway or an 
endotracheal tube decreases the risk of fire 
by decreasing the oxygen concentration 
under the drapes and in the patient’s upper 
airway.35-37,54

II.e.5. Drapes should be placed over the patient’s 
head in a manner that allows the oxygen to 
flow freely and prevents accumulation 
under the drapes.36,37,47,52

II.e.6. When using a warming blanket with an 
attached head drape, the following precau-
tions should be used:
• cut a hole in the drape around the endo-

tracheal tube;
• place the drape over the patient’s head in 

a manner that allows the oxygen to flow 

freely and prevents accumulation under 
the drapes;

• lift and reposition the patient’s head fre-
quently, if possible; and

• keep the warmer blower on while the 
drape is in place.
These precautions have been shown to 

decrease the oxygen concentration under 
the drapes, which assists in preventing an 
oxygen-enriched environment.52

II.e.7. A second delivery system that administers  
5 L/minute to 10 L/minute of medical air 
should be used when supplemental oxygen 
is administered under the drapes.

A second delivery system, which con-
sists of a flow meter that is connected to a 
medical air source and tubing that delivers 
air beneath the drapes, assists with flushing 
oxygen from under the drapes. Mixing oxy-
gen with nonflammable gases, such as med-
ical air, reduces the risk of fire by prevent-
ing an oxygen-enriched environment.36,37

II.e.8. When performing surgical procedures on 
anatomical structures that present special 
fire hazards (eg, bowel, trachea), additional 
precautions should be taken (eg, using a 
scalpel rather than an electrosurgical active 
electrode to create the incision).

Hydrogen and methane, which are flam-
mable gases, may be present in the bowel 
and ignite when they are exposed to an 
ignition source, such as an active electro-
surgical electrode.36,47,55 An oxygen-enriched 
environment may be present within the tra-
chea because of the presence of anesthesia 
gases.37,55

II.f.  The risk of airway fires should be minimized 
during surgical procedures involving the airway 
by placing wet radiopaque sponges in the back 
of the throat and inflating endotracheal tube 
cuffs with tinted solutions. [Effectiveness Not 
Established]

Wet radiopaque sponges placed in the back 
of the throat help decrease or prevent oxygen 
leaks.35,40 Inflating endotracheal tube cuffs with 
tinted solutions improves visibility in the event 
of a cuff rupture.35-37 

II.g.  Communication, suppression, and evacuation 
procedures should be followed in the event of a 
fire. [Effectiveness Not Established]

Following established procedures assists in 
protecting patients and perioperative personnel 
from injury or may decrease the severity of sus-
tained injuries.56 

II.g.1. Perioperative team members should be 
alerted to the presence of a fire by the per-
son who discovers the fire.

Alerting the team allows team members 
to carry out their responsibilities and 
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decreases the risks of injury to the patient 
and personnel.36

II.g.2. Water or normal saline or a safe method for 
smothering should be used to extinguish a 
fire, if it can be accomplished safely. 

Extinguishing a fire as soon as possible 
decreases the risk of injury to the patient 
and personnel.36,37

II.g.3. In the event of an airway fire, the endotra-
cheal tube should be removed and normal 
saline should be poured into the airway. 
These steps should occur in collaboration 
with the anesthesia care professional.

Removing the endotracheal tube removes 
the source of the fuel, and normal saline 
cools burned tissue.35,37,56,57

II.g.4. In the event of a non-airway fire, the fuel 
source should be removed from the patient 
and the fire extinguished. Simultaneously, 
the anesthesia care professional should dis-
continue administrat ion of  airway 
gases.36,56,57

II.g.5. After the fuel source has been removed 
from the patient, ventilation should be  
reestablished, the patient assessed, and the 
findings reported to the physician.56,57

II.g.6. After safely extinguishing the fire, perioper-
ative team members should follow required 
procedures for reporting and should save all 
items that were involved in the fire.

Saving all items that are involved in the 
fire is necessary to provide evidence for an 
investigation. This investigation may be 
accomplished by the quality or risk manage-
ment department personnel but also may 
involve the local fire department.36,37

II.g.7. The OR should be evacuated according to 
the facility fire plan if perioperative team 
members are unable to extinguish a fire. 

Evacuation protects the patient and peri-
operative team members from injury from 
the by-products of fire or the fire itself.36

II.h.  Equipment that emits unanticipated smoke, 
whether in use or not, should be disconnected 
from the electrical current source. The equip-
ment and all of the accessories in use should be 
moved to a safe area, if this can be done safely. 
[Effectiveness Not Established]

Smoke suggests the presence of fire, and 
equipment may be an ignition source for nearby 
items. Disconnecting the piece of equipment 
from the electrical current source may remove 
the ignition source and thereby extinguish the 
fire. Moving the equipment out of the OR 
decreases the risk to the patient and periopera-
tive team members in that room.36 An over-
heated ventilator circuit has been reported to be 
the cause of two different fires.58 

II.h.1. The room should be immediately evacuated 
if the equipment cannot be removed safely.36

II.i.  Fire extinguishers should be located within 30 
to 75 feet from the center of the OR, or as 
required by the local authority with jurisdic-
tion, depending on the fuel source and extin-
guisher.59 [Likely to be Effective]

II.i.1. Fire extinguishers should be selected 
according to standards established by the 
National Fire Protection Association (NFPA) 
and the local authority with jurisdiction. 
Factors that help determine the appropriate 
type of fire extinguisher include 
• types of fuel that are present,
• potential fire size,
• hazards that are present and may create 

adverse chemical reactions with the 
extinguishing agent,

• electrical equipment that is present,
• ease of use,
• physical abilities of potential users, and
• maintenance requirements.59

The NFPA recommends either a water 
mist or carbon dioxide extinguisher be used 
in the OR. Water mist extinguishers are 
rated Class 2A:C.59 Carbon dioxide extin-
guishers are rated Class B and Class C, but 
also may be used for Class A fires.59

II.i.2. Fire extinguishing equipment and supplies 
should be regularly inspected, tested, and 
maintained.59

II.i.3. Fire extinguishers should not be used as a 
first line of defense in a fire.

Extinguishing a fire using noncombusti-
ble and nonflammable solutions from the 
back table or a smothering technique can be 
faster than obtaining a fire extinguisher.36

II.j.  All personnel should be able to identify medical 
gas control valves, including the areas that they 
control, and have the ability to shut down medi-
cal gases in the event of a fire. [Likely to be 
Effective]

Removing the oxidizer by turning off the 
medical gas supply assists with breaking the fire 
triangle.36,42 A medical gas control valve may 
control more than one OR. 

II.k.  Equipment (eg, case carts, stretchers, supply 
carts, patient beds) should not be stored in loca-
tions that block access to pull alarms, medical 
gas control valves, or electrical panels.49 [Likely 
to be Effective]

II.l.  Fire blankets should not be used in an OR.
Fire blankets may trap fire next to or under 

the patient and cause more harm. Fire blankets 
are made of wool and can burn in an oxygen-
enriched environment.36,60 During the applica-
tion of the fire blanket, instruments may be dis-
lodged, causing injury to the patient. Usage can 
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lead to wound contamination or spread the 
fire.36,56 [Effectiveness Not Established]

II.m.  Evacuation routes should be established for the 
perioperative environment, be developed in col-
laboration with local authorities, and be guided 
by NFPA regulations.49 [Likely to be Effective]

II.m.1. Personnel and emergency responders 
should be educated about how to imple-
ment the evacuation plan.42,49

II.m.2. Evacuation routes should be clearly dis-
played in multiple locations throughout the 
health care facility.49

II.m.3. The evacuation destination should be the 
closest safe location where patient care can 
be continued.36

II.n.  All personnel should receive education and 
competency validation on

the elements of the fire triangle;
use of the perioperative fire risk assessment;
fire extinguisher locations;
use of fire extinguishers and other fire- 
fighting equipment;
evacuation routes for each room;
medical gas panel locations and operation, 
including how to turn them off in an 
emergency;
the location of shut off controls for ventila-
tion and electrical systems;
the location of fire alarm pull stations;
procedures for turning off the ventilation and 
electrical systems;
how and when to activate the fire safety and 
evacuation plan; 
how and when to contact the local fire 
department; and 
the roles and responsibilities of each team 
member in various fire scenarios.36,37,49,56

[Effectiveness Not Established]
The need for education is identified in a 

report of a fire simulation in an obstetric OR 
that revealed personnel did now know the loca-
tions of the fire extinguishers or fire safe zones.61 

II.n.1. Fire drills should occur periodically as 
required by the local authority with 
jurisdiction.

The NFPA 101 recommends that fire 
drills occur at least quarterly on each shift.49 
The NFPA 99 recommends fire drills to 
include evacuation annually or as deter-
mined by the relevant building code.42 The 
local authority with jurisdiction may not 
have adopted the most current NFPA guide-
lines and therefore may be following the 
earlier edition.

Recommendation III

Precautions should be taken to mitigate the risk of injury asso-
ciated with the use of electrical equipment.

Injuries to patients, personnel, or visitors may occur 
from medical equipment that has frayed cords, from 
damaged outlets, or from extension cords.42 In 2011 the 
Joint Commission received 39 reports of medical 
equipment–related events, and the ECRI Institute 
received reports of events related to ceiling-mounted 
booms that created the potential for or resulted in 
injuries.62,63

III.a.  All electrical equipment, including ceiling- and 
wall-mounted equipment (eg, booms, monitors), 
and all loaned equipment should be inspected 
for damage periodically and before each use. 
Inspection should include checking power 
cords for fraying and examining strain relief and 
plugs for damage. [Likely to be Effective]

Damaged electrical equipment and power 
cords can cause unsafe conditions. Power cords 
are frequently subject to damage from daily 
use.42 Fires related to improper cleaning or mal-
functions of booms and other equipment has 
been reported.62,64 

III.b.  Equipment, including the electrical cord, that is 
found to be in disrepair should be removed 
immediately from service. [Likely to be 
Effective]

Using equipment that is in a state of disrepair 
can create unsafe conditions.42 

III.c.  Device cords should be secured and have the 
appropriate characteristics for the intended use, 
including adequate length. [Likely to be 
Effective]

Cords that do not lie flat create the risk of 
tripping or accidental unplugging of the equip-
ment.2,3 An inappropriate cord may cause dam-
age to the machine if it does not meet the neces-
sary electrical characteristics (eg, grounding 
resistance, power cord ampacity, correct 
polarization).42 

III.c.1. Device cords should not be changed unless 
the replacement cord meets the electrical 
characteristics of the original.

Changing the device cord may nullify the 
device warranty. The cord may cause dam-
age to the equipment if the electrical char-
acteristics do not match the characteristics 
of the original cord.42

III.c.2. Cords should be secured in a safe manner 
with an “electrically safe device”42 that is 
disposable and able to be cleaned.

Safely securing cords helps prevent trips 
and falls.2,3 Using an electrically safe device 
to secure cords decreases the potential for 
an electrical shock.42 Using a device that is 
disposable or that can be cleaned decreases 
the risk of transmitting an infection to the 
patient by contact with the contaminated 
device.65,66

III.c.3. An extension cord should be used only if it 
has the correct electrical characteristics.
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Incorrect electrical characteristics can 

cause damage to the equipment and over-
heating of the cord.42

III.c.4. Multiple outlet connections should be 
mounted to a movable equipment assembly 
(eg, cart, table, pedestal, boom), provided 
that the cord and the connection have the 
capacity to allow the total number of amps 
used to pass through the cord without creat-
ing unsafe conditions. The total number of 
amps should be calculated by adding the 
amps required by each piece of equipment 
together.

The use of a multiple outlet connection 
allows for multiple pieces of equipment to 
be plugged in to one connection. This con-
nection has only one cord on the floor 
instead of one cord for each piece of 
equipment.42

III.d.  All electrical equipment charger adaptor cords 
should be labeled with the name of the piece of 
equipment to which they belong. [Effectiveness 
Not Established]

Equipment has been reported to overheat and 
malfunction when incorrect charger adaptor 
cords are used.67 

Recommendation IV

Precautions should be taken to mitigate hazards associated 
with non-functioning clinical and alert alarms or with personnel 
failing to hear or failing to act on alarms.

A clinical alarm (eg, cardiac monitor, ventilator, anes-
thesia machine) is patient specific and used for the 
purpose of alerting staff members to a patient emer-
gency. An alert alarm (eg, medical gas systems, blood 
bank refrigerators, fire alarms, code blue alarms, ethyl-
ene oxide level alarms, water treatment alarms) is con-
nected to a system and alerts personnel to system fail-
ures that would affect multiple patients. Alarms can be 
auditory, visual, or a combination of both.68 Patients 
have experienced injuries and near-misses because of 
alarms being turned off or being inaudible.69-71

IV.a.  Clinical and alert alarms should be tested on 
initial setup.72 [Effectiveness Not Established]

IV.b.  Clinical and alert alarms should be tested 
according to organizational policy and proce-
dures. [Likely to be Effective]

Periodic testing assists with maintaining a 
working system.69,71 

IV.c.  An inventory of clinical and alert alarms should 
be conducted periodically as a collaborative 
effort between clinical engineering and periop-
erative personnel. [Likely to be Effective]

Clinical engineering and perioperative per-
sonnel provide a broad spectrum of information 
for the team.69,71 Completing an assessment 
assists with identifying the pieces of equipment 
that have alarms, maintaining an accurate alarm 

inventory, and tracking testing. This informa-
tion also may assist with setting optimal alarm 
limits.71 

IV.c.1. The alarm inventory should include all 
devices with alarms, including 
• blood bank refrigerators,
• medication refrigerators,
• security systems,
• electrosurgical units (ESUs),
• pneumatic tourniquets,
• patient monitoring devices (eg, cardiac 

monitors, oximeters),
• carbon dioxide (CO2) insufflators,
• anesthesia equipment,
• sequential compression devices, and 
• infusion pumps.

IV.d.  Clinical and alert alarms should be sufficiently 
loud to allow them to be heard above competing 
noise, and competing noise should be reduced 
so that alarms can be heard. [Likely to be 
Effective]

Competing noise makes it difficult to hear 
and differentiate between alarms.69,71 The OR is 
a very noisy atmosphere with competing noise 
from alarms on anesthesia monitors and other 
equipment (eg, tourniquets) and operating 
alerts, such as the alert on the ESU.73 A study 
that evaluated the amount of competing noise in 
the OR revealed that in 25 consecutive elective 
cardiac surgery procedures, an anesthesia alarm 
sounded an average of every 1.2 minutes.70 
AORN recommends that noise-reduction inter-
ventions be incorporated into action plans 
intended to decrease distractions.74 

IV.e.  Changes in alarm default parameters (eg, vol-
ume, high or low limits) should be communi-
cated verbally and visually during changes of 
personnel, including using a clearly distin-
guishable visual cue, such as posting a sign, to 
indicate the change in the default. [Effectiveness 
Not Established]

Communicating changes to alarm settings 
notifies the oncoming personnel that the default 
settings have been changed and prepares them 
to respond appropriately.75 

Recommendation V

Precautions should be taken to avoid thermal injuries related to 
warming solutions, blankets, and patient linens in blanket- and 
solution-warming cabinets.

The danger of burns from heated blankets, solutions, or 
linens is increased in the perioperative setting because 
patients are unconscious or sedated and cannot feel an 
increase in temperature or communicate discomfort. 
Even when solutions and blankets do not feel warm to 
the touch, heat continues to build up in these items 
and can be transferred to the patient.76 Injuries to the 
patient can result from irrigation solution being 
warmed to high temperatures. In one report, a patient 
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experienced full thickness skin burns and joint damage 
from irrigation solutions that were warmed in a cabinet 
in which the temperature ranged from 100.4° F (38° C) 
on the top shelf to 118.4° F (48° C) on the bottom 
shelf.77

V.a.  Solutions, blankets, and patient linens should 
be stored in separate warming cabinets or in 
cabinets with separate compartments that have 
independent temperature controls. [Effectiveness 
Not Established]

Using separate warming cabinets allows for 
better temperature control compared to dual 
compartment or single compartment cabinets. 
Separate compartments with separate controls 
allow for each compartment to be set to an indi-
vidual temperature and for accurate regulation 
of both cabinets.76,78 Fluids should not be 
warmed to the same temperature as blankets 
because fluids attain a higher temperature and 
retain that temperature longer, presenting a 
greater risk of thermal injury.76 

V.a.1. Warming cabinets should be labeled to 
identify items that may be placed within 
the cabinet and the maximum permissible 
temperature setting. If the cabinet has sepa-
rate compartments, each compartment 
should be labeled.76

V.b.  Warming cabinet temperatures should be set, 
maintained, monitored, and documented 
a c c o r d i n g  t o  o r g a n i z a t i o n a l  p o l i c y.  
[Effectiveness Not Established]

Monitoring and documenting the tempera-
ture of warming cabinets is necessary to verify 
that temperature settings are maintained within 
specified limits.76 A malfunctioning cabinet can 
cause temperature variation.77 

V.b.1. Temperatures should be documented on a tem-
perature log or recorded with an electronic 
recording system.

V.b.2. A specific team member should be assigned 
to set, maintain, monitor, and document the 
temperature of the warming cabinets.76

V.b.3. Precautions should be taken when a warm-
ing cabinet malfunctions, including
• removing the cabinet from service,
• labeling the cabinet as out of order,
• removing all blankets and solutions from 

the warmer,
• not using blankets if they are overheated 

until the temperatures are within the 
acceptable range,

• following fluid manufacturers’ written 
instructions to determine usability of 
solutions, and

• reporting the malfunction to the clinical 
engineering department for maintenance.

V.b.4. Warming cabinet contents should be rotated 
on a first-in, first-out basis.

V.c.  The number of warming cabinets should be suf-
ficient to support the anticipated need for 
warmed items. [Likely to be Effective]

Three blankets may be required per patient to 
decrease the amount of heat loss. Blankets may 
take eight to 12 hours to reach the set tempera-
ture.76 Perioperative staff members have been 
reported to use unsafe means to warm blankets, 
such as in autoclaves or microwaves.79 When 
the supply of warm blankets is not sufficient, 
staff members may increase the temperature of 
the warmer, which can cause overheating of the 
blankets and potentially lead to burns. The use 
of methods such as forced-air warming devices 
may decrease the number of warming cabinets 
required.76,80 

V.d.  Warming cabinets should be located close to the 
point of use. [Effectiveness Not Established]

One single-site quality improvement project 
that measured blanket temperatures showed 
that if a blanket is warmed to 110° F (43.3° C), 
its temperature drops to 82° F (27.8° C) within 
five minutes, and if a blanket is warmed to 150° 
F (65.6° C), its temperature drops to 83° F (28.3° 
C) within five minutes.79 

V.e.  Warming cabinet or compartment temperatures 
used for blankets and other patient linens 
should not exceed 130° F (54.4° C). [Likely to be 
Effective]

In one limited quality improvement project, 
blankets were warmed to 150° F (65.6° C) with-
out harmful effects to the subjects, who were 
alert and not under the effects of any anesthetic 
agents.79 However, this recommendation is 
based on stronger evidence that shows tempera-
tures greater than 130° F (54.4° C) increase the 
potential for burns.76,78 

V.f.  Solution manufacturers’ instructions for use 
should be followed regarding the maximum 
temperature and length of time solutions should 
remain in the warming cabinet or compartment 
and for usability after removal. [Effectiveness 
Not Established]

Solution manufacturers’ recommendations 
for maximum temperature setting, time limit 
that solutions may remain in the warming 
device, and for solution use after removal vary. 
Manufacturers’ settings may be determined by 
the stability of the container and the solution.76 

V.f.1. When solutions are placed in warming cabi-
nets, they should be labeled with the date of 
insertion or date of removal.

Labeling helps determine when the solu-
tion has reached its maximum shelf life and 
prevents overheating related to being left in 
the warmer too long.

V.f.2. The temperature of solutions on the sterile 
f ield should be remeasured before 
administration.
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Burns have been associated with the 

a d m i n i s t r a t i o n  o f  o v e r h e a t e d 
solutions.9,76,77,80

V.g.  Solutions intended for IV administration should 
only be warmed using technology designed for 
this purpose. [Likely to be Effective]

Warming IV solutions in warming cabinets 
can overheat the solution from inconsistencies 
in temperature within the warming cabinet and 
variances in the temperature of the cabinet.76,78 

V.h.  Skin antiseptic agents should not be warmed, 
unless otherwise directed by the manufacturer’s 
instructions for use.81 [Effectiveness Not 
Established]

Recommendation VI

Precautions should be taken to mitigate risks associated with 
handling, storage, and use of compressed medical gas cylin-
ders and liquid oxygen containers.

The US Food and Drug Administration (FDA) has 
received reports of patient deaths and injuries related 
to hook-up errors in medical gas systems.82

VI.a.  Storage conditions for medical gases should be 
determined by the volume stored in a location, 
the need for immediate use, and regulatory 
requirements.42 [Likely to be Effective]

The NFPA and regulatory agencies have 
determined and enforce the various medical gas 
storage condition requirements.42 

VI.a.1. An adequate emergency supply of oxygen 
should be stored at the facility to provide an 
uninterrupted supply for one day.42

VI.a.2. Medical gases must be stored in a secure 
area with controlled access and separately 
from industrial gases.

The FDA considers compressed medical 
gases to be drugs for dispensing by prescrip-
tion only.42,83,84

VI.a.3. The combined volume of medical gas cylin-
ders not considered to be for immediate 
patient use should not exceed 3,000 ft3 per 
smoke compartment.

Cylinders on patient gurneys are consid-
ered in use or for immediate patient use. 
Cylinders and carts directly associated with 
a specific patient are considered “in use.” 
Cylinders and carts not directly associated 
with a specific patient for 30 minutes or 
more are considered not in use or in 
storage.42

VI.a.4. Medical gas cylinders that are not intended 
for immediate use should be stored indoors 
and 
• in a room with a minimum one-hour fire 

resistance rating,
• in a room that has negative pressure and 

eight air exchanges per hour,26

• in a holder or storage rack with a chain-
like securing device, and

• away from heat sources.
Securing cylinders with a chain-like 

device or in racks prevents the cylinders 
from falling over. Cylinders and carts 
directly associated with a specific patient 
are considered “in use.” Cylinders and carts 
not directly associated with a specific 
patient for 30 minutes or more are consid-
ered not in use or in storage.42

VI.a.5. Medical gas cylinders should not be stored 
in an egress hallway.42

VI.a.6. Empty medical gas cylinders should be 
marked and segregated from full cylinders.

Segregating empty cylinders from full 
ones minimizes the risk of connecting to an 
empty cylinder and delaying administration 
of vital gases.42

VI.b.  Medical gas cylinders should be transported 
and secured in a carrier that is designed to pre-
vent the cylinders from tipping or being 
dropped or damaged. [Likely to be Effective]

Transporting a cylinder without using an 
appropriate carrier increases the potential of 
damage to the cylinder and causing sudden 
release of the compressed gas, which can cause 
propulsion of the cylinder and subsequent 
injury.42 

VI.c.  Medical gas cylinders used during patient trans-
port should be secured to the transport cart or 
bed in holders designed for this purpose and 
not placed on top of the bed or cart next to the 
patient. [Likely to be Effective]

Holders minimize the risk of the cylinder 
falling, which can cause propulsion of the cyl-
inder and subsequent injury. Many transport 
carts are available with built-in holders.42 

VI.d.  Before use, gas cylinders should be checked for 
the appropriate label, pin-index safety system 
connector, and color coding. [Likely to be 
Effective]

The color of the cylinder, written labels, and 
a unique pin-index safety system connector are 
used to clearly identify the medical gas con-
tained within medical gas cylinders.42

The pin-index safety system connector for 
different medical gases prevents connecting the 
wrong gas to the delivery system.85 The Com-
pressed Gas Association has approved standard-
ized colors for identification of different medi-
cal gases (eg, green indicates oxygen).42,86 

Serious injuries and deaths have resulted from 
the use of an incorrectly identified medical 
gas.82 

VI.e.  Fittings on medical gas cylinders and hoses 
should not be altered under any circum-
stances.42 [Likely to be Effective]
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Serious injuries and deaths have resulted 

from altering the pin-index safety system, 
thereby permitting delivery of an incorrect gas 
into the medical gas administration system.82,87 

VI.e.1. If the fitting does not easily connect, the 
label on the gas cylinder or hose should be 
rechecked to verify that it is correct.42,87

VI.e.2. If the label is correct, the cylinder should be 
r e t u r n e d  t o  t h e  d i s t r i b u t o r  f o r 
examination.42

VI.e.3. If the label is incorrect, the cylinder should 
be replaced with a correctly labeled gas 
cylinder.42 

VI.f.  Only approved regulators or other flow control 
devices should be used.42,87 [Likely to be 
Effective]

VI.f.1. The regulator, gasket, and washers should 
be inspected before use.87

VI.f.2. The regulator should be tightened with a 
T-handle until it is firmly in place.

VI.g.  Precautions should be followed when using 
medical gas cylinder valves. [Recommended for 
Practice]

Improper use of medical gas cylinder valves 
can result in contamination of the gas and leak-
age of the contents into the environment.42 

VI.g.1. When a cylinder valve is opened, a small 
amount of gas should be released before 
attaching the regulator.

Opening the valve removes any dust that 
may have accumulated.42,87

VI.g.2. The valve should be opened slowly to 
determine whether there is a leak, and the 
valve should be closed quickly if a leak is 
found.

VI.g.3. Compressed medical gas tank valves should 
be opened fully during use.42

VI.g.4. The valves on medical gas cylinders should 
be closed properly to avoid leaking during 
storage.

VI.h.  Liquid oxygen containers must be handled, 
filled, stored, and transported according to state 
and federal regulations and manufactures’ writ-
ten instructions and labeling.42 [Likely to be 
Effective]

VI.h.1. Liquid oxygen containers should be stored
• in a cool, dry place outside of the build-

ing or 
• inside the building, as long as the con-

tainers are secured to prevent them from 
tipping over, they do not interfere with 
foot traffic, they are not exposed to open 
flames or high-temperature devices, and 
they are not subject to damage from fall-
ing devices.42

Recommendation VII

Precautions should be taken to mitigate hazards related to 
waste anesthesia gases.

All anesthesia machines have the potential to leak, 
which increases the level of waste anesthesia gases in 
the ambient air.88 A study of 15,317 live births between 
1990 and 2000 to 9,433 mothers who were exposed to 
waste anesthesia gases consisting of halothane, isoflu-
rane, or sevoflurane revealed a potential exposure-
response relationship between gas exposure and the 
development of congenital anomalies in the children, 
although the study did not establish a causal link. 
Results suggest the anomalies may correlate with the 
type of waste anesthesia gas to which the mother was 
exposed.89 

A report of two cases from 2008 suggests a potential 
relationship between personnel exposure to high 
nitrous oxide concentrations and persistent cognitive 
deficits.90 A study in Poland involving 55 female 
nurses and 29 male anesthesiologists showed a link 
between the levels of waste nitrous oxide and DNA 
damage. If the concentration of nitrous oxide exceeded 
the occupational exposure level of 180 mg/m3, the 
genetic injury was aggravated.91 A British study 
revealed a link between lower vitamin B12 metabolism 
and levels of nitrous oxide greater than the occupa-
tional exposure level, but no link existed if the level 
was less than the occupational exposure level.92

A correlation between levels of waste anesthesia 
gases and DNA damage was revealed in a study involv-
ing 30 OR personnel compared to 30 non-OR person-
nel. There also was a correlation between DNA damage 
and an increased oxidative stress index and total oxi-
dative status.93 In a study of 50 OR personnel in Croa-
tia, where a scavenging system was in use at the facil-
ity, researchers found DNA damage.94 Similar results 
were found from a study in India that involved a group 
of 90 OR personnel.95 A descriptive study in Turkey 
revealed that a group of anesthesiologists who were 
exposed to higher than acceptable levels of waste anes-
thesia gases experienced higher levels of sister chroma-
tid exchanges (ie, DNA mutation) compared to inter-
nists who did not work in the OR, and the levels 
dropped after a two-month absence from the OR. These 
ORs did not have scavenging systems or low-leakage 
anesthesia machines, and no preventative maintenance 
had been performed.96 

A literature review revealed that the effects of waste 
anesthesia gases are controversial and the acceptable 
occupational levels vary by country.97 A report by the 
National Institute for Occupational Safety and Health 
(NIOSH) showed inconsistencies in the literature 
regarding the effects of waste anesthesia gases, con-
firmed the means of exposure, and provided guidance 
for reducing exposures.98

VII.a.  The health care organization should establish a 
waste anesthesia gas management program to be 
in compliance with the NIOSH recommenda-
tions. [Likely to be Effective]
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The NIOSH standard for nitrous oxide expo-

sure levels is no more than 25 parts per million 
(ppm) during an eight-hour period and no more 
than 2 ppm of any halogenated anesthetic agent 
in one continuous hour.99 

VII.a.1. Anesthesia circuits should be inspected 
before each use to verify the absence of 
leaks.72

One study showed various types of leaks 
were present during anesthesia administra-
tion, including within the circuitry and 
from inadequate control by the anesthesia 
professional during administration.100 
Higher levels of waste anesthesia gases 
related to the use of uncuffed endotracheal 
tubes and during induction with a mask 
were reported in a review of the litera-
ture.101 A study comparing four different 
administration techniques revealed that 
variance in the level of waste anesthesia 
gases was related to the administration 
technique.102

VII.a.2. Air sampling for the most frequently used 
anesthesia gases should be conducted every 
six months to evaluate occupational expo-
sure and the effectiveness of control 
measures.88,99

VII.b.  A scavenging system should be used to remove 
waste anesthesia gases.88,99 [Recommended for 
Practice]

A Polish study that involved 35 ORs in 10 
hospitals showed that the combination of a 
scavenging system and air exchanges of more 
than 12 per hour was required to maintain a 
level of nitrous oxide below the acceptable 
occupational exposure limit. Use of ventilation 
systems with up to 15 air exchanges per hour 
were not adequate alone to keep the nitrous 
oxide level below the acceptable occupational 
exposure limit.103 

VII.b.1. Scavenging systems should be tested for 
leaks at installation and daily, and testing 
compliance documentation should be 
maintained.72,99

VII.b.2. Scavenging systems must be vented to an 
area where waste anesthesia gases will not 
be reintroduced into the intake air vents or 
into the recirculating system.26,88

VII.c.  Ventilation systems in rooms where anesthesia 
gases are administered should have an air 
exchange rate of at least 15 exchanges per 
hour.26 [Likely to be Effective]

A descriptive study revealed less waste anes-
thesia gases in the ambient air when an air 
exchange rate of at least 15 exchanges per hour 
was maintained.100 

VII.d.  Anesthesia delivery systems located throughout 
the facility must be in proper working order and 
maintained on a regularly scheduled basis, con-

sistent with the manufacturer’s written instruc-
tions and organizational policy and proce-
dures.88,99 [Recommended for Practice]

A report summarizing the results of one facil-
ity’s 24 anesthesia machine testing revealed dif-
fering high- and low-level leaks at the time of 
testing. One group of machines had leaks pri-
marily at the absorbent canister bases. The 
remainder of the machines had leaks in other 
locations.104 It is required by OSHA and recom-
mended by NIOSH that a program for routine 
inspection and maintenance of all anesthesia 
machines be in place.88,99 

Recommendation VIII

A protocol to establish a natural rubber latex–safe environment 
should be developed and implemented.

In a review of the literature, natural rubber latex was 
identified as a common cause of anaphylaxis during 
surgical and interventional procedures.105-107 An obser-
vational study performed at two facilities in Wisconsin 
determined that health care providers are exposed to 
latex antigens from airborne sources, and the use of 
powder-free latex gloves reduces the risk of 
sensitization.108 

Health care personnel and patients are at a high risk 
of developing a latex sensitivity from exposure to 
latex.109 There are several routes of exposure to natural 
rubber latex, including

• direct external contact (eg, gloves, natural rubber 
latex face masks, blood pressure cuff tubing); 

• airborne sources that can affect the mucous mem-
branes of the eyes, nose, trachea, bronchi and 
bronchioles, and oropharynx; 

• particles that are swallowed after entering the 
nasopharynx or oropharynx; 

• direct contact of the mucous membranes with 
indwelling natural rubber latex devices such as 
catheters; 

• internal patient exposure from health care pro-
vider use of natural rubber latex gloves during 
surgical procedures; and 

• internally placed natural rubber latex devices, 
such as wound drains.105

The reactions to latex can include urticaria; blisters; 
rash; dry, cracked, or irritated skin; bronchospasm; and 
anaphylactic shock.105 The quality of life for those 
allergic to latex is improved by avoiding latex.110 The 
symptoms of a reaction may resolve quickly after the 
source of the latex protein has been removed, but the 
immunoglobulin E (IgE)—a class of antibody that indi-
cates continued sensitivity—remains in the body for at 
least five years.111 

VIII.a.  Latex-free products, as determined by their 
labels, should be purchased, if available.  
[Recommended for Practice]

In 1997, the FDA required that all medical 
devices containing latex be labeled as such and 
carry a warning that latex can cause allergic 
reactions.112 
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VIII.a.1. A list of supplies for which there are no 

l a t ex - f r ee  a l t e rna t ives  shou ld  be 
maintained.

The American Latex Allergy Association 
maintains an electronic listing of products 
that contain latex and alternatives that do 
not.113

VIII.b.  All patients should be assessed preoperatively 
for risk factors for latex sensitivity. [Likely to be 
Effective]

Early recognition of risk factors for sensitivity 
can prevent the progression of anaphylaxis. 
Anaphylaxis to latex usually presents 30 to 60 
minutes after induction of anesthesia. Latex 
sensitization reportedly occurs in as many as 
12% of health care workers, in 75% of patients 
with spina bifida, and in patients with a history 
of multiple surgical procedures.109 

VIII.b.1. The preoperative assessment should 
include risk factors for latex sensitivity, 
including
• a history of long-term bladder care114;
• a history of spina bifida and genitouri-

nary abnormalities in children109,114;
• a  h i s to ry  o f  mul t ip l e  su rg i ca l 

procedures109,114;
• occupational exposure to latex, such as 

work in health care109;
• food allergies (eg, banana, kiwi, avocado, 

chestnut, raw potato)105,114; and
• a history of symptoms of

contact dermatitis (ie, type IV sensitiv-
ity), especially of the hands,
contact urticaria, or
hay fever, rhinitis, or asthma.114

In a study of children with latex aller-
gies, the researchers concluded that the 
greater the total number of risk factors, the 
greater the seriousness of the allergy.114 The 
presence of contact dermatitis may permit 
greater amounts of latex to penetrate the 
skin.105

VIII.b.2. The perioperative RN should document and 
communicate patient latex sensitivity or 
allergy information to the perioperative 
team.

VIII.c.  Latex precautions should be implemented for 
patients with latex sensitivity or allergy.  
[Effectiveness Not Established]

A seven-year study involving patients with 
latex allergies demonstrated the effectiveness of 
establishing a latex-safe management program, 
as evidenced by known allergic patients having 
no allergic reactions.114 

VIII.c.1. Personnel should remove latex gloves, wash 
their hands, and don latex-safe gloves 
before entering the room of a patient with a 
known or suspected latex sensitivity or 
allergy. 

Natural rubber latex proteins on gloves 
bind to the glove powder (eg, cornstarch 
powder) and release allergens into the air 
when gloves are removed.108,109 

VIII.c.2. Patients with a sensitivity or allergy to latex 
should be identified by a wristband or 
bracelet, as well as a label on the patient’s 
bed and a label or electronic flag on the 
patient’s health record.105,109

These interventions provide multiple 
visual cues for health care team members 
and promote patient safety.

VIII.c.3. The following steps should be followed 
during care of a patient with a latex sensi-
tivity who requires surgery or another inva-
sive procedure in a non–latex-safe 
environment: 
• remove all latex-containing products 

from the room the evening before the 
procedure, except those that are sealed or 
contained; 

• do not use latex products during termi-
nal cleaning of the room the evening 
before the procedure; 

• schedule an elective surgery as the first 
procedure of the day;

• restrict traffic and equipment in the OR 
before and during the procedure; and

• when no latex-safe alternative is avail-
able, cover latex-containing equipment 
that comes into direct contact with the 
patient with stockinette.
Removing latex-containing products 

from the room the evening before the proce-
dure and using non-latex products during 
terminal cleaning is thought to help reduce 
the release of latex particles.115 Scheduling 
elective procedures as the first of the day 
provides time for room air to be completely 
exchanged after terminal cleaning. Covering 
latex-containing equipment with stockinette 
provides a barrier between the equipment 
and the skin.116

VIII.c.4. Signs indicating “latex allergy” should be 
posted on all doors leading into the OR 
where the procedure will be performed 
before the start of the procedure.116 

VIII.c.5. Postoperatively, the patient should be trans-
ferred to a latex-safe care area.106

VIII.c.6. Latex sensitivity should be included in all 
hand-off communications during the trans-
fer of patient care.106

VIII.c.7. Rubber stoppers should not be removed 
from medication vials when withdrawing 
the medication. The stopper should only be 
punctured once.

In a review of the literature, no evidence 
was found to support the removal of medi-
cation vial stoppers. Removing the stopper 
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does not reduce contamination of the con-
tents with latex protein because the medica-
tion already may contain latex absorbed 
from the stopper during transport and stor-
age. Not all stoppers contain latex, and the 
amount of latex in each stopper varies. 
Requirements for labeling medication vials 
regarding the latex content of the stopper 
have not been established.107 

Multiple punctures of the stopper 
increase the opportunity for introducing 
latex proteins into the contents.107

VIII.d.  Perioperative personnel should wear low- 
protein, powder-free, natural rubber latex gloves 
or latex-free gloves. [Likely to be Effective]

Health care personnel are susceptible to 
developing latex allergies when they are 
exposed to latex gloves and glove powder.110 A 
study that involved 325 health care workers in 
Kenya showed 16% had an allergy to latex 
gloves; wearing gloves for more than one hour 
per day and more years of service increased the 
risk factors for latex allergy. This study also 
showed, with statistically marginal significance, 
that working in an environment where others 
are wearing latex gloves increases the risk of 
latex allergy.117 

Use of low-protein, powder-free natural rub-
ber latex gloves or latex-free gloves can mini-
mize latex exposure and the risk of reactions in 
both health care workers and patients.108-110,117,118 

A systematic review of the literature showed 
that using low-protein, powder-free, natural 
rubber latex gloves or latex-free gloves signifi-
cantly reduces natural rubber latex aeroaller-
gens in the environment, as well as sensitivity 
and asthma in health care workers.118 

Quality-of-life scores improved in health care 
workers with latex allergies after latex products 
were removed from the workplace. Participants 
were asked to complete a questionnaire that 
addressed quality-of-life scores related to skin, 
eye, and respiratory symptoms that they experi-
enced as a result of exposure to latex in the 
workplace.110 

A study in two hospitals involving 805 
health care workers showed that the amount of 
latex in the air duct systems decreased with the 
introduction of powder-free gloves. This study 
also identified a reduction in the latex sensitiza-
tion of seven of the 28 previously sensitized 
employees.108 

Recommendation IX

Precautions must be taken to mitigate the risks associated with 
the use of chemicals in the perioperative setting (eg, methyl 
methacrylate, glutaraldehyde, formalin, ethylene oxide).119,120 

Improper handling of chemicals can result in injury to 
health care workers and patients. Injuries may result 
from exposure to any portion of the body, including 

the integumentary or respiratory systems.121,122 A study 
of 12 physicians and eight nurses in 10 states revealed 
the presence of a variety of chemicals (eg, mercury, tri-
closcan, perflurominated compounds [PFCs]) in the 
participants’ blood or urine; however, the levels were 
consistent with general population studies conducted 
by the US Centers for Disease Control and Prevention 
National Report on Biomonitoring.123

IX.a.  Health care organizations must follow the most 
stringent federal, state, or local regulations  
for  chemical  handl ing  and disposal .  
[Recommended for Practice]

State and local requirements may be more 
stringent than federal regulations.119,124,125 The 
most stringent regulations take precedence over 
less-restrictive regulations. 

IX.b.  For every potentially hazardous chemical, 
MSDSs or SDSs must be readily accessible to 
employees within the practice setting.119  
[Recommended for Practice]

The Occupational Safety and Health Admin-
istration (OSHA) has changed the title of the 
“material safety data sheet” to “safety data 
sheet” and changed the requirements for what 
information manufacturers must provide on the 
sheets. The updated requirements now align 
with international requirements. The updated 
SDSs include information on hazard identifica-
tion, recommendations for precautions or spe-
cial handling, signs and symptoms of toxic 
exposure, and first aid treatments for exposure, 
as well as provide more information, including 
pictograms and signal words (eg, danger, 
warning).119 

IX.c.  A chemical hazard risk assessment for all chem-
icals within the unit or facility must be per-
formed annually using the MSDS or SDS and 
the manufacturer’s instructions for use for each 
chemical. The assessment should include

the concentration of each ingredient;
the means of exposure (eg, respiratory, skin, 
eye, inhalation); 
handling precautions;
first aid measures if an exposure occurs;
spill management procedures;
storage requirements;
appropriate disposal methods; 
required personal protective equipment (PPE) 
for handling and spill management;
whether a chemical that has less risk of caus-
ing and injury can be used121; and 
whether a chemical that is present is no lon-
ger being used and therefore should be dis-
posed of.

[Recommended for Practice]
The risk assessment helps determine the pre-

cautions to take and provides information for 
developing an action plan in the event of spills 
or exposures.119 
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IX.d.  All chemicals must be handled according to 

their respective MSDS or SDS and the manufac-
turer’s instructions for use,119 including 

disinfectants and sterilants (eg, glutaralde-
hyde, ortho-phthalaldehyde, ethylene oxide, 
hydrogen peroxide, peracetic acid),24,126

tissue preservatives (ie, formalin),127 and
antiseptic agents (eg, hand hygiene products, 
surgical prep solutions).42,81,128 

[Recommended for Practice]

IX.e.  An emergency spill plan should be developed 
for all chemicals listed in the chemical hazard 
risk assessment if required by regulation.  
[Recommended for Practice]

Some chemicals may not require an emer-
gency spill plan, or the requirement may be 
based on the volume of the chemical spilled (eg, 
formaldehyde, glutaraldehyde).125 

IX.f.  Chemicals must be stored according to
MSDS or SDS information;
manufacturer instructions for use;
flammability and combustibility;
patient and perioperative personnel safety 
requirements; and
local, state, and federal regulations.129 

[Recommended for Practice]

IX.g.  Personal protective equipment must be pro-
vided, as applicable, for employees who must 
handle  chemica ls  in  the  workplace .  
[Recommended for Practice]

Defined as any clothing or other equipment 
that protects a person from exposure to chemi-
cals, PPE may include gloves, aprons, chemical 
splash goggles, and impervious clothing.129 
Scrubs and lab coats worn by health care work-
ers are not considered PPE because they are not 
impervious. 

IX.h.  A respiratory protection plan applicable to each 
chemical listed in the chemical hazard risk 
assessment must be developed. [Recommended 
for Practice]

Respiratory protection includes local exhaust 
ventilation (eg, hoods) or general ventilation 
above a designated number of air changes per 
hour. Respirators are required as a portion of the 
respiratory protection plan for certain chemicals 
and if the appropriate ventilation cannot be 
provided.130 

IX.i.  Eyewash stations, either plumbed or self con-
tained, must be provided where chemicals that 
are hazardous to the eyes are located.131  
[Recommended for Practice]

IX.i.1. Plumbed eyewash stations should deliver 
warm water (ie, 60° F to 100° F [15.6° C to 
37.8° C]) at a rate of 1.5 L/minute.132

IX.i.2. Plumbed eyewash stations should be 
flushed weekly.

Weekly flushing removes stagnant water, 
which may contain microbial contamina-
tion, from the system.132

IX.i.3. Eyewash stations should be located so that 
travel time is no greater than 10 seconds 
from the location of chemical use or storage, 
or should be immediately available if the 
chemical is caustic or is a strong acid.132

IX.j.  Health care organizations must provide educa-
tion to employees about the hazardous chemi-
cals in the workplace.119 [Recommended for 
Practice]

IX.k.  Safe practices should be established for the use 
of  methyl  methacrylate  bone cement.  
[Recommended for Practice]

Bone cement is a combination of methyl 
methacrylate monomer, which is a liquid, and 
beads of polymethyl methacrylate or a poly-
methyl methacrylate-based polymer.133 The liq-
uid portion of methyl methacrylate can be 
absorbed through the skin and respiratory tract 
and by ingestion and may cause irritation to 
the area exposed.134,135 The permissible expo-
sure limit that OSHA set for methyl methacry-
late is 100 ppm or a time-weighted average of 
410 mg/m3.134,135 

One study revealed that morbidity among 
orthopedic surgeons was higher than general 
surgeons related to esophageal and myeloprolif-
erative malignancies, but a direct link to methyl 
methacrylate was not determined.122 Methyl 
methacrylate has not been proven to be 
carcinogenic.136 

IX.k.1. Eye protection must be worn when mixing 
and inserting methyl methacrylate bone 
cement.134

Methyl methacrylate fumes may irritate 
the eyes.135,137

IX.k.2. Mixed cement should not come in contact 
with gloves until it has reached the dough 
stage. A second pair of gloves, made of the 
material recommended in the methyl meth-
acrylate manufacturer’s instructions, should 
be worn and then be discarded after contact 
with the cement.

Methyl methacrylate can penetrate many 
plastic and latex compounds and can be 
absorbed through the skin, leading to con-
tact dermatitis.135,137

IX.k.3. A closed mixing system or mixing gun 
should be used for mixing methyl 
methacrylate.

Closed mixing systems and mixing guns 
help reduce chemical handling. Closed mix-
ing systems with or without a vacuum 
release less methyl methacrylate vapor into 
the breathing zone of the surgical team com-
pared with open mixing systems.136 
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IX.k.4. Direct contact with methyl methacrylate 

monomer should be avoided.
The liquid monomer is a mild skin irri-

tant and may induce skin sensitization.133

IX.k.5. Discarded bone cement should not be left in 
contact with the patient’s skin.

During the curing process, the cement 
releases heat and has been shown to cause 
p a t i e n t  b u r n s  d u r i n g  t o t a l  h i p 
arthroplasty.138

IX.k.6. When methyl methacrylate liquid is spilled,
• the spill area should be ventilated until 

the odor has dissipated,
• all sources of ignition should be 

removed,
• appropriate PPE should be worn during 

cleanup as required by the MSDS or SDS 
or the manufacturer’s instructions for 
use,

• the spill area should be isolated,
• the liquid should be covered with an 

activated charcoal absorbent, and
• the waste product should be disposed of 

in a hazardous waste container.134

IX.k.7. Methyl methacrylate monomer is hazardous 
waste and must be disposed of according to 
state, local, and federal requirements.139

IX.l.  Safe handling practices for glutaraldehyde 
should be developed as required by federal, 
state, and local regulation and as described in 
the AORN “Recommended practices for high-
level disinfection.”124,126 [Likely to be Effective]

Exposure to glutaraldehyde for greater than 
one hour continuously has been shown to 
increase the risk of a spontaneous abortion, 
according to a study that involved 6,707 live 
births and 775 spontaneous abortions.140 

IX.l.1. Alternatives for glutaraldehyde should be 
considered if any are listed in the manufac-
turer’s instructions for use for the device 
being high-level disinfected.

Several alternative methods of high-level 
disinfection or sterilization that are less 
toxic to humans and the environment than 
glutaraldehyde are available.124,126

IX.m.  Safe handling practices must be developed for 
handling formalin.127 [Recommended for 
Practice]

Formaldehyde, the active ingredient in for-
malin, is a known carcinogen and may cause 
other acute and chronic health conditions, 
including sensitization leading to asthma and 
contact dermatitis.127 

IX.m.1. Locations where formalin is used should 
• be free of ignition sources,
• have posted signs warning of formalde-

hyde use, and 
• have ventilation systems with adequate 

capacity to maintain levels below the 

permissible exposure limits (ie, eight-
hour total weighted average of 0.75 ppm; 
15-minute, short-term exposure limit of 
2.0 ppm).127

Formalin is a combustible liquid. The 
permissible exposure limits are set by 
OSHA and individual states.127,141

IX.m.2. Formaldehyde should not be stored in the 
OR unless the ventilation system is ade-
quate to keep the levels within the recom-
mended exposure limits.

IX.m.3. Personnel handling formaldehyde must 
wear proper PPE based on the potential for 
exposure, including gloves, impervious 
clothes, aprons, chemical splash goggles, 
and respiratory protection. 

Latex gloves provide no protection 
against formaldehyde. Butyl and nitrile 
gloves provide eight hours of protection, 
and polyethylene gloves provide four hours 
of protection. Providing respiratory protec-
tion (eg, respirators, ventilation hoods) is 
required if the levels of formalin in the area 
are greater than 100 ppm.141

IX.m.4. Medical surveillance must be provided if 
workers are exposed to levels of formalde-
hyde above the permissible exposure 
limits.142

IX.m.5. Health care organizations must monitor lev-
els of formaldehyde
• when the agent is introduced into the 

space where it will be stored or used;
• if there is a change in processes or prac-

tices involving formaldehyde;
• periodically after introduction, 
• after a change in processes or practices 

unless permission has been granted by 
the regulatory agency with jurisdiction to 
stop monitoring after two consecutive 
measurements that were taken at least 
seven days apart showed the levels were 
below the recognized safe limits; and

• when an employee reports symptoms of 
respiratory or dermal exposure.127,142

IX.n.  Safe handling precautions for ethylene oxide 
must be developed as required by federal, state, 
and local regulations and as described in the 
AORN “Recommended practices for steriliza-
tion.”24,124,129 [Recommended for Practice]

Recommendation X

Precautions should be taken to avoid hazards associated with 
handling waste.

The types of precautions taken when handling wastes 
are based on the US Environmental Protection Agency 
(EPA) classifications (eg, hazardous, non-hazardous). 
Hazardous waste is further classified by the EPA as 
listed waste, characteristic waste, universal waste, and 
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mixed waste. Medical waste is considered non- 
hazardous waste and disposal may or may not be 
regulated.143

X.a.  The most stringent of federal, state, or local 
laws that govern the disposal of hazardous and 
non-hazardous waste must be followed.143  
[Recommended for Practice]

Legal requirements vary by state and local 
jurisdiction. The most stringent requirement 
supersedes others. 

X.a.1. The appropriate regulatory body should be 
consulted for the applicable definition of 
medical  waste ( ie ,  regulated,  non- 
regulated), which may include specific 
requirements (eg, volume of body fluids, 
type of waste exposed to human body flu-
ids) to classify the item as a regulated medi-
cal waste.143

X.b.  Waste that is classified as hazardous must be 
placed in hazardous waste containers at the 
point of use.143 [Recommended for Practice]

This action alerts handlers to take precau-
tions during disposal. 

X.b.1. The waste container must be labeled with 
the type of waste it contains (eg, red bags 
indicate regulated medical waste, yellow 
bags indicate hazardous waste such as 
waste contaminated by chemotherapy 
agents).143

X.b.2. The waste container must protect the per-
sonnel handling the container against expo-
sure to the contents (eg, a container used to 
dispose of sharps must be puncture- 
resistant, the container for hazardous liq-
uids must be fracture-resistant, the lid of 
the waste container must seal).143 

X.b.3. Batteries that contain cadmium, lead, or sil-
ver must be disposed of as hazardous 
waste.139

X.b.4. Any product that contains mercury must be 
disposed of as a hazardous waste.139

X.b.5. Flammable liquids (eg, alcohol, benzoin, 
collodion, formalin, methyl methacrylate 
monomer, silver nitrate) are considered 
characteristic wastes and must be contained 
and placed into a hazardous waste recepta-
cle for disposal.143

These chemicals pose fire and environ-
mental hazards if they are discarded into 
the regular waste stream.

X.c.  Medications should be disposed of in accor-
dance with guidelines from the state or local 
regulatory body with jurisdiction and the AORN 
“Recommended practices for medication 
safety,”144 and in consultation with the health 
care organization’s pharmacist. [Recommended 
for Practice]

Regulations that cover medication disposal 
vary between states and locality. The category of 
waste, which dictates the method of disposal, 
may vary based on the volume of waste and 
other conditions.143 

Recommendation XI

Perioperative personnel should receive initial and ongoing edu-
cation and competency validation and assessment for estab-
lishing a safe environment of care.50,51

Initial and ongoing education of perioperative person-
nel on establishing and maintaining a safe environ-
ment of care facilitates the development of knowledge, 
skills, and attitudes that affect safe patient care.

Periodic educational programs provide the opportu-
nity to reinforce the knowledge of potential environ-
mental hazards to patients and personnel, and to intro-
duce new information on equipment or practice 
changes.

Competency validation measures individual perfor-
mance and provides a mechanism for documentation. 
Competency assessment verifies that perioperative per-
sonnel have an understanding of potential environ-
mental hazards to patients and personnel.

XI.a.  Perioperative team members should receive 
education and competency validation that 
addresses specialized knowledge and skills 
related to providing a safe environment of care. 
Education and competency validation should 
include topics related to maintaining a safe 
environment of care, including

the available ergonomic equipment and safe 
lifting and moving practices;
the safe use of medical equipment in the 
perioperative environment;
appropriate responses to and the meanings of 
clinical and alert alarms69,71;
the safe use of blanket- and solution-warming 
cabinets76;
fire prevention, suppression, and risk 
assessment;
the safe use and handling of medical and 
anesthetic gases;
precautions for handling and storage of all 
chemicals listed in the chemical hazard risk 
assessment119;
latex precautions and procedures for han-
dling latex-related reactions; 
hazardous and medical waste disposal; and
an introduction to and review of organiza-
tional policies and procedures.

[Recommended for Practice]
Specialized knowledge includes empirical 

knowledge (eg, technical understanding), practi-
cal knowledge (eg, clinical experience), and aes-
thetic knowledge (eg, patient advocacy). Ongo-
ing development of knowledge and skills and 
documentation of personnel participation is a 
regulatory and accreditation requirement for 
both hospitals and ambulatory settings.145-151 
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XI.a.1. Simulation demonstrations, such as fire and 

other emergency drills, should be used to 
educate perioperative personnel when 
applicable.

Simulation has been reported to assist 
with identifying strengths and weaknesses 
in systems.61

XI.b.  Employers must provide education and compe-
tency validation for perioperative staff members 
who work with chemicals and other potentially 
hazardous agents in the workplace.119,120 Educa-
tion should include safe handling practices, a 
description of potential hazards, exposure pre-
vention practices, and spill management proce-
dures. [Recommended for Practice]

Recommendation XII

Documentation reflecting activities related to providing a safe 
environment of care should be recorded in a manner consistent 
with the health care organization’s policies and procedures.

Documentation demonstrates compliance with regula-
tory and accrediting agency requirements and identi-
fies trends and quality improvement opportunities. 
Highly reliable data collection is not only necessary to 
chronicle patient responses to nursing interventions, 
but also to demonstrate the health care organization’s 
progress toward quality care outcomes.152

XII.a.  Documentation related to providing a safe envi-
ronment of care should include

the date and the name of the person who per-
forms inspection, testing, and maintenance of 
equipment and alarms;
the date and the name of the person who per-
forms inspection, testing, and maintenance of 
eyewash stations;
results of blanket- and solution-warming cab-
inet temperature monitoring76;
the date and name of the person who per-
forms testing of anesthesia systems and waste 
gas scavenging systems42,139;
the date and name of the person who per-
forms inspection, testing, and maintenance of 
fire extinguishing equipment153;
employee injuries; and
patient and visitor injuries.

[Recommended for Practice]
Effective management and collection of 

health care information that accurately reflects 
the patient’s care and treatment, as well as mea-
sures taken to ensure employee, patient, and 
visitor safety, are regulatory and accreditation 
requirements for both hospitals and ambulatory 
settings.50,51,154-158 

XII.b.  Records should be maintained for a time period 
specified by the health care organization and in 
compliance with local, state, and federal regula-
tions.119 [Recommended for Practice]

Recommendation XIII

Policies and procedures for the provision of a safe environment 
of care should be developed, reviewed periodically, revised as 
necessary, and readily available in the practice setting.

Policies and procedures assist in the development of 
patient safety, quality assessment, and performance 
improvement activities. Policies and procedures estab-
lish authority, responsibility, and accountability within 
the organization. Policies and procedures also serve as 
operational guidelines that are used to minimize 
patient risk for injury or complications, to standardize 
practice, to direct perioperative personnel, and to 
establish continuous performance improvement 
programs.

XIII.a.  Policies and procedures should be consistent 
across disciplines, be supported by administra-
tive leaders, and reflect the rules and recom-
mendations of regulatory and accreditation bod-
ies.119,120 Policies and procedures related to 
maintaining a safe environment of care should 
describe or define the requirements for 

safe patient handling and movement in the 
perioperative setting27;
processes to effectively manage medical 
equipment, including selection, purchase, 
inspection, maintenance, and removal from 
service in the event of a malfunction;
the use of extension cords;
the monitoring and recording of warming 
cabinet temperatures;
inspection, testing, and maintenance of fire 
extinguishing equipment and supplies42;
who is responsible for and has the authority 
to turn off medical gas valves;
the monitoring of nitrous oxide levels and 
the levels of other inhalation anesthetics;
the maintenance of anesthesia delivery sys-
tems, including scheduling and testing 
criteria; 
alert and clinical alarm testing and criteria 
for setting alarm limits68,69,75;
who is permitted to change alarm limits, 
including default limits68,69,71,75;
chemical storage125; and
effective management of patients and health 
care personnel who are at risk for natural 
rubber latex sensitivity or allergy.

[Recommended for Practice]
Establishing policies and procedures that 

guide and support patient care, treatment, and 
services is a regulatory and accreditation 
requirement for both hospitals and ambulatory 
settings.50,51,159-161 

Recommendation XIV

Perioperative personnel should participate in a variety of quality 
assurance and performance improvement activities that are 
consistent with the health care organization’s plan to improve 
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understanding of and compliance with the principles and pro-
cesses of maintaining a safe environment of care.

Quality assurance and performance improvement pro-
grams assist in evaluating the quality of patient care, 
the presence of environmental safety hazards, and the 
formulation of plans for taking corrective actions. 
These programs provide data that may be used to 
determine whether an individual organization is 
within benchmark goals and meets regulatory require-
ments, and if not, to identify areas that may require 
corrective actions.

XIV.a.  A quality management plan should be devel-
oped by a multidisciplinary team that includes 
representatives from all disciplines of the peri-
operative team and should include guidance for

collecting and analyzing information about 
adverse outcomes associated with the envi-
ronment of care (eg, latex allergy) as a part of 
the organization-wide performance improve-
ment program that addresses adverse events 
and near misses;
monitoring actual and potential risks in each 
care area on a regular basis (eg, at least 
monthly environment of care rounds) and by 
a team that includes clinicians, administra-
tors, and support personnel;
monitoring and reporting incidents of equip-
ment malfunction that lead to patient harm, 
as outlined in the Safe Medical Devices Act 
of 1990162;
monitoring and reporting incidents of alarm 
malfunction and events related to the inabil-
ity of the team members to respond to 
alarms68,69,71; 
conducting scheduled “walk around” safety 
rounds to test clinical and alert alarms and to 
observe staff member responses to the alarms;
monitoring compliance with requirements for 
safe handling of chemicals and hazardous 
wastes in the workplace;
developing processes to regularly inspect, 
test, and maintain fire extinguishing equip-
ment and supplies;
critiquing fire drill performance by a team 
that includes representatives from all disci-
plines of the perioperative department to 
identify deficiencies and opportunities for 
improvement; and
reporting work-related health problems, such 
as using the E-OSHA 300 log.163

[Recommended for Practice]
Collecting data to monitor and improve 

safety, patient care, treatment, and services  
is a regulatory and accreditation requirement  
f o r  b o t h  h o s p i t a l s  a n d  a m b u l a t o r y 
settings.50,51,155,164,165 

XIV.a.1. Personnel in the perioperative setting 
should
• identify safety hazards,
• take appropriate corrective actions, and

• report hazards according to organiza-
tional policy.

Glossary

Alert alarm: An alarm connected to a system such 
as medical gas systems, blood bank refrigerators, and 
fire alarms.

Characteristic wastes: Wastes that do not meet any 
of the criteria to be considered a listed waste, but 
exhibit ignitability, corrosivity, reactivity, or toxicity.

Combustible: A substance that can burn, but 
requires a flash point that is higher than a flammable 
substance and is at or above 100° F. 

Compressed medical gas: A liquefied or vaporized 
gas alone, or in combination with other gases, which is 
defined as a drug by the US Food and Drug Adminis-
tration (eg, oxygen, nitrogen, nitric acid, nitrous oxide, 
carbon dioxide, helium, medical air). 

Flammable: A substance that can burn, but requires 
a flash point, which is less than a combustable sub-
stance, and less than 100° F. 

Flash point: The temperature of a liquid at which 
sufficient vapor is given off forming a mixture with the 
air that will ignite when exposed to an ignition source.

Industrial gases: Gases that are not filtered to 
remove oils from the compressor and other 
contaminants. 
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