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T he following Recommended Practices for Med-
ication Safety 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 1, 2011. 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. These recommended practices are 
intended as guidelines adaptable to various practice 
settings. These practice settings include traditional 
operating rooms (ORs), ambulatory surgery centers, 
physicians’ offices, cardiac catheterization laborato-
ries, endoscopy suites, radiology departments, and 
all other areas where surgery and other invasive pro-
cedures may be performed. 

Purpose
These recommended practices are intended to pro-
vide guidance to perioperative RNs to develop, 
implement, and evaluate safe medication manage-
ment practices specific to the perioperative setting. 
Evidence-based approaches to medication safety in 
perioperative settings are not well established; there-
fore, guidance emerges from broad knowledge of 
adverse events and strategies to prevent medication 
errors identified in other settings.1-3 Medication errors 
may go undetected, but when they are reported, the 
sources of the errors are multidisciplinary and multi-
factorial. Results of medication errors can include 
substantial threats to patients, increased health care 
costs, and compromised patient confidence in the 
health care system.4,5

Awareness of medication errors increased after the 
1999 Institute of Medicine report To Err Is Human: 
Building a Better Health System stated that “medica-
tion errors account for one out of 131 outpatient 
deaths and one out of 854 inpatient deaths.”6 Since 
that time, the Joint Commission’s Sentinel Event 
Alert reports have indicated that medication errors 
resulting in death or permanent loss of function con-
tinue to occur each year.7

The recommendations that follow are consistent 
with the six phases of the medication use process, 
including procuring, prescribing, transcribing, dis-
pensing, administering, and monitoring.4 Medication 
errors can originate at any point in the medication 
use process and affect patients of all ages. Periopera-
tive settings present additional challenges for safe 
medication practices. Factors affecting the medica-

tion process in the perioperative environment 
include, but are not limited to,

• the aseptic transfer of medications onto the ster-
ile field,

• the presence of an intermediary who is in ster-
ile attire to receive and transfer dispensed med-
ications to the licensed independent practitio-
ner who is in sterile attire (eg, surgeon),

• time-sensitive conditions, and
• sensory  dis t ract ions  int r ins ic  to  the 

environment. 
Potential risks associated with medication errors 

in the perioperative setting include, but are not  
limited to,

• inconsistent communication of current and pre-
vious medication regimens (ie, medication 
reconciliation);

• confusion in the medication order (eg, name, 
strength, dose) caused by muffled verbal orders 
delivered through surgical masks;

• incomplete, ambiguous, incorrect, or illegible 
written or spoken orders;

• inaccurate, illegible, or outdated surgical prefer-
ence cards;

• medication that is removed from the original 
manufacturer’s packaging to aseptically deliver 
contents onto the sterile field;

• allied heath professionals in sterile attire who 
receive medications onto the sterile field having 
limited knowledge of medications;

• inconsistent labeling of medications on and off 
the sterile field;

• medication dispensed to the sterile field that 
may be handled by multiple individuals before 
reaching the licensed individual administering 
the medication;

• medication preparations without a pharmacist 
in the setting to perform or oversee the prepara-
tion or provide consultation;

• high-alert medications that are available in mul-
tiple dose forms and concentrations;

• look-alike and sound-alike medications stored 
in close proximity;

• patient care complexity that requires rapid peri-
operative interventions;

• extended work hours leading to health care 
worker fatigue;

• care provided by multiple health care providers 
simultaneously;

• multiple patient hand offs between care provid-
ers; and

• misuse or failure of medical devices used to 
store, dispense, or administer medications.

Safe medication practices require open, honest, 
and clear communication throughout the medication 
use process and the perioperative continuum of care. 

Recommended Practices for  
Medication Safety
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RP: Medication Safety
The following recommendations for perioperative set-
tings are consistent with established professional stan-
dards of care for the medication use process. In addi-
tion, these recommendations provide guidance for the 
comprehensive planning required for managing medi-
cation inventory across the medication use process. 
Perioperative administrators can use these evidence-
based recommendations to facilitate policy develop-
ment and provide a foundation for creating quality-
improvement and process-improvement monitors. For 
the purposes of this document, medication includes 
prescription products, IV and irrigation fluids, medica-
tion patches, implanted devices that contain or deliver 
medication, medical gases, herbal and dietary supple-
ments, and over-the-counter agents.

Recommendation I

A multidisciplinary team approach for medication management 
and the prevention of medication errors should be used 
throughout the phases of perioperative care.

Involving all health care professionals who participate 
in the medication use process assists with identifying 
medication error risk factors from a variety of perspec-
tives. In many settings, the nurse may be the primary 
person administering medications. However, there is 
still a need for collaboration between all stakeholders 
(eg, nurse, physician, pharmacist) to address issues 
relating to the medication management plan and to 
ensure that the plan is effective.8 In the perioperative 
setting, there are medication hand offs among periop-
erative team members, and medications may be given 
concurrently by the sterile team members and anesthe-
sia professionals, which adds further justification for 
collaborating to prevent medication errors. Creating 
quality improvement teams that include stakeholders 
relevant to this patient safety issue was among the rec-
ommendations identified in a report from the Agency 
for Healthcare Research and Quality describing suc-
cessful initiatives nurses can use to guide efforts to 
improve quality.9

I.a.  A pharmacy and therapeutics committee or 
medication safety committee should be 
established.5 

A committee that is focused on medication 
safety issues helps to ensure ongoing interaction 
among health care providers. The American 
Society of Health-System Pharmacists states 
that it is a minimum standard in both hospital 
and ambulatory settings to have a multidisci-
plinary team for medication-use policy develop-
ment and to make decisions concerning medica-
tion use.10,11 A multidisciplinary approach may 
help balance pharmaceutical cost containment 
and the risk of adverse drug events in patient 
settings.12

I.a.1. The medication safety committee should 
include key stakeholders (eg, nurses, physi-
cians, anesthesia professionals, pharma-
cists, risk management personnel, purchas-

ing personnel,  administrators) who 
participate in the medication use process.

I.b.  A medication management plan should be 
developed by a multidisciplinary team to iden-
tify risk-reduction strategies for each of the six 
phases of the medication use process, including 
procuring, prescribing, transcribing, dispensing, 
administering, and monitoring. The medication 
management plan should be communicated to 
all members of the perioperative team and 
implemented consistently in all perioperative 
practice settings (eg, preoperative, intraopera-
tive, day surgery, postoperative).

Developing a medication management plan 
that incorporates structures, processes, and pro-
fessional responsibilities into each of the six 
phases of the medication use process allows for 
identification of latent and active failures. The 
medication error can be associated with the 
point of origin in the medication use process 
and targeted interventions can be identified.4

Increasing the perioperative team’s awareness 
of the health care organization’s medication 
management plan disseminates a broader pic-
ture of medication risk-reduction strategies and 
can help communicate the interdependency of 
the team’s actions to provide safe medication 
practices. Promoting effective team functioning 
is among the five principles for creating safe 
systems of health care delivery reported in the 
Institute of Medicine report on medical errors.6 

Involving key people is among the strategies for 
developing a strategic plan for medication 
safety in the 2002 Pathways for Medication 
Safety report developed by the Institute for Safe 
Medication Practices (ISMP) in a partnership 
with American Hospital Association and the 
Health Research and Educational Trust.13 The 
report indicated that involvement of informal 
leaders from the front line, senior administra-
tive leaders, physicians, and managers helps 
garner support and enthusiasm, nurtures broad 
networks, and provides feedback about levels of 
support needed to ensure a meaningful and 
effective medication management plan.13 
Although there are not many quantitative 
research findings that document the relation-
ship between team behaviors and outcomes in 
health care, research supports developing surgi-
cal teams to focus on sharing potential prob-
lems, inquiries, and briefings.14,15

Consistent implementation of the medication 
management plan across all phases of perioper-
ative patient care establishes clarity and 
decreases ambiguity. Consistency between peri-
operative practice settings establishes the same 
standard of care for patients regardless of where 
a surgical or other invasive procedure is 
performed.

I.b.1. Nurses, prescribers, and pharmacists should 
collaborate with each other and assess the 
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needs of patients and their designated sup-
port persons to develop a structured and 
systematic approach to the medication man-
agement plan.16,17

A systems approach to patient-centered 
medication administration includes inter-
professional collaboration.8 A model strate-
gic plan for medication safety also may 
include involvement from patients, people 
who are designated to support patients, and 
community leaders to promote community 
medication safety initiatives and medica-
tion self-management programs.13 Multidis-
ciplinary and patient collaboration to 
enhance the effectiveness of medication rec-
onciliation was identified as a primary med-
ication error risk-reduction strategy based 
on a review of eight studies focusing on pre-
scribing and medication reconciliation.16

I.b.2. Pharmacists should be involved in the plan-
ning, development, and continuous evalua-
tion of the medication management plan.

Pharmacists are trained to detect poten-
tial medication errors and to identify con-
traindications of medications and drug-drug 
interactions.4,18,19 One of the roles of the 
pharmacist is to prepare and present drug 
product evaluation reports that consider all 
aspects of safety, effectiveness, and cost to 
the pharmacy and therapeutics committee 
to evaluate the need for policy development 
or revisions to existing medication-use 
policies.10

I.b.3. The medication management plan should 
promote the use of integrated technology 
whenever possible during the medication 
use process. Medication technology may 
include, but is not limited to,
• automated dispensing storage systems 

that have patient profiles and drug 
formularies,

• smart infusion pumps, 
• electronic medical record systems that 

contain decision support systems,
• automated medication dosage calcula-

tions, and
• bar-coding technology.

The Institute of Medicine identified the 
use of well-designed technologies as a pri-
ority for health care organizations for the 
delivery of safe medication care.17 Research-
ers who conducted a review reported evi-
dence that information technology has been 
used to facilitate medication reconciliation 
activities including obtaining medication 
information, comparing medications, and 
clarifying discrepancies (eg, duplication, 
appropriateness).20

An interdisciplinary group of practitio-
ners convened in 2007 to identify medica-
tion error risk-reduction strategies. The 

strategies identified include positioning 
computer monitors or a means to access 
drug information resources and the medical 
administration record in close proximity to 
an automated dispensing storage system or 
medication storage.21 The group also identi-
fied profiled automated dispensing storage 
systems as a strategy that can be imple-
mented to comply with the Joint Commis-
sion medication management accreditation 
requirement that specifies that a pharmacist 
should review all new orders before they 
are available for selection and administra-
tion by the nurse, respiratory therapist, or 
physician.21,22

One study showed a substantial reduc-
tion in medication errors at patient admis-
sion after implementation of a process that 
mapped data between a medication recon-
ciliation system and a computerized- 
provider order (CPOE) entry system.23 
Another study showed a reduction in 
potential adverse medication events after an 
information technology application 
designed to facilitate medication reconcilia-
tion was integrated into the CPOE system.24 
Clinical decision support systems alert the 
perioperative team member administering 
the medication to possible out-of-range 
doses or contraindications with other medi-
cations to help identify and avert medica-
tion errors.24-26 When fully implemented, 
use of bar-code technologies during medica-
tion administration provides a way for the 
perioperative team member who is adminis-
tering the medication to confirm patient 
identification, dose, and product, and it 
allows pharmacy personnel to confirm 
order verification.27,28 

I.b.4. The medication management plan should 
include strategies for providing immediate 
access (preferably electronic information 
resources) to current medication informa-
tion resources for perioperative personnel 
who administer medications. Current medi-
cation information resources should be 
available for all new medications and 
acceptable concentrations that will be dis-
pensed or accessible.

Health care organizations have the 
responsibility to provide easily accessible 
and current information resources to assist 
perioperative personnel who administer 
medications.17 Important information 
includes, but is not limited to, nutrition and 
herbal supplement interactions (eg, calcium 
channel blockers and grapefruit) and medi-
cation allergies or side effects associated 
with other medications (eg, amoxicillin and 
cephalexin). Dose errors or omissions may 
occur in printed medication references or 
the information provided may not match 
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the medication concentrations that are 
acceptable for use in critical care settings.29 
Newly released medications present risk for 
error because nurses are less likely to be 
familiar with them and information often 
cannot be found in printed medication 
references.29

I.c.  Pharmacists should be available for consulta-
tion with members of the perioperative team in 
all facilities, including ambulatory surgery cen-
ters and office-based surgery facilities, and at 
each phase of the medication use process.30

Errors may be more likely to occur when 
medication products and dosing strengths are 
available without pharmacist review. Collabora-
tion between pharmacists and members of the 
perioperative team to determine special consid-
erations for medications (eg, temperature ranges 
for medication storage, disposal of medications) 
or patient conditions (eg, medication reconcilia-
tion, allergies, weight-based dosing, side effect 
management) decreases the opportunity for 
medication errors. 

Recommendation II

Medications, chemicals, reagents, and related supplies should 
be procured and stored in a manner that facilitates safe and 
efficient delivery to the patient.

Medication errors have been traced back to procure-
ment, the first phase of the medication use process.1 
Risk for errors at this phase can be reduced by making 
proactive decisions about unit-of-use versus multidose 
containers, shelf life, and the general supply chain (ie, 
medication availability, delivery, and protection during 
transit from the wholesaler to the end user).4

II.a.  The health care organization’s medication man-
agement plan should incorporate considerations 
for procurement including, but not limited to,

obtaining medications from manufacturers or 
suppliers with established quality programs;
developing procedures for current or poten-
tial product shortages, discontinuations, and 
recalls;
implementing procedures for verifying accu-
racy of medications upon receipt; and
implementing processes that promote accu-
rate medication stocking and restocking.
Medication manufacturers and suppliers that 

define target product profiles relating to quality, 
safety, and efficacy (eg, dosage form, bioavail-
ability, strength, stability) and identify critical 
quality attributes are more likely to provide 
timely notification of recalls or shortages.31 An 
investigation of a multi-state outbreak of Serra-
tia marcescens related to contaminated prefilled 
syringes revealed poor compliance with Food 
and Drug Administration (FDA) Good Manufac-
turing Practices and quality system regula-
tions.32 The same investigation also revealed 
that National Drug Codes are the most reliable 

method for identifying potentially contaminated 
syringes because some had gone through three 
distribution steps before reaching the end user 
and others bore the name of a subsidiary com-
pany to the original manufacturer.32

Errors at the procurement phase have been 
reported when medications that are received are 
not verified with what was ordered before they 
are stocked. The Pennsylvania Patient Safety 
Authority reports two circumstances involving 
errors in stocking 1,000 mL bags of IV solutions. 
One involved 1,000 mL of sterile water for 
injection that was mistakenly dispensed and 
stored on a dialysis unit instead of 0.9% saline 
solution. The other involved a wholesaler who 
mistakenly delivered 1,000 mL of sterile water 
for injection instead of 5% dextrose solution.33

II.a.1. Medications in perioperative storage areas 
should be rotated based on the expiration 
date indicated on the medication label.

Medication storage areas that are orga-
nized to avoid outdated items helps to 
reduce the risk of administering expired 
medications to patients. Medications that 
are stored on emergency or special proce-
dure carts may not be used frequently and 
have increased risk of becoming outdated 
before they are used. Rotating low volume 
medications back through a central or 
regional pharmacy or through vendor agree-
ments may save money in spite of potential 
restocking fees and also reduces potential 
environmental pharmaceutical waste.

II.a.2. Processes should be implemented when 
stocked medications are not available 
because of shortages, discontinuations, or 
recalls. Processes should include, but not be 
limited to,
• removing recalled items from storage and 

returning them to the appropriate 
location,

• procuring substitutions, and 
• communicating to licensed independent 

practitioners and staff members who par-
ticipate in medication management. 
Removing and substituting medications 

that are recalled or discontinued for safety 
reasons by the manufacturer decreases the 
risk of administering an unsafe medication. 
Communication about shortages, discontin-
uations, or recalls decreases the risk of pre-
scribing, dispensing, or administering a 
recalled or discontinued medication.5,10

II.a.3. Medications should be delivered and 
placed in storage areas (eg, automated dis-
pensing storage systems, refrigerated areas, 
anesthesia carts, emergency carts), and 
unused medications should be returned to a 
specific secured return storage area accord-
ing to established policy.



259

Patient and W
orker Safety

RP: Medication Safety
Inaccurate placement of medications 

may occur during restocking, which 
increases the risk of error when the next 
person retrieves an item from the medica-
tion storage area.21

II.a.4. Standardized processes should be imple-
mented for timely replacement of used 
emergency medications or supplies.

Availability of fully stocked emergency 
and specialty carts promotes safe patient 
care.

II.a.5. Emergency medications for all populations 
served should be readily available (eg, sepa-
rate emergency carts for adults and pediat-
ric patients).

II.b.  The health care organization’s medication man-
agement plan should incorporate safety prac-
tices to reduce opportunities for product-related 
or equipment-related medication errors. 

II.b.1. Health care organizations should periodi-
cally review a list of look-alike, sound-alike 
medications prepared by national medica-
tion safety organizations34 and compare the 
list with medication inventory to determine 
action plans relating to procurement and 
storage.

The FDA name differentiation project 
focuses on the appearance of manufacturer’s 
medication labels to minimize medication 
errors resulting from look-alike confusion. 
In 2001, the FDA sent 142 letters to manu-
facturers encouraging them to revise their 
medication labels by using “tall man” let-
ters to visually differentiate product 
names.35 Periodically reviewing look-alike 
medications increases awareness of updated 
data regarding tall-man lettering and other 
strategies for reducing errors with look-alike 
medications and provides the opportunity 
to incorporate new strategies into the pro-
curement and storage section of the medica-
tion management plan.36

II.b.2. Safety practices should be implemented 
including, but not limited to,
• obtaining equipment with Luer connec-

tors that are not compatible with other 
connectors on other devices,

• ensuring that appropriate supplies and 
equipment are in place to avoid creative 
work-arounds, and

• standardizing medication delivery equip-
ment (eg, infusion pumps).
Multiple reports show that patient inju-

ries have been caused by interchangeable 
Luer connectors that allow different equip-
ment to be incorrectly connected because 
female and male Luer connections 
match.37,38 Examples of reported errors 
include blood pressure monitors being con-
nected to needleless IV ports and oxygen 

tubing being connected to needleless IV 
ports. Other reported errors include enteral 
misconnections where an enteral feeding 
system has been inadvertently connected to 
an IV line, peritoneal catheter, tracheostomy 
tube cuff, or medical gas tubing.39 Small 
bore connectors, such as Luer locks or Luer 
tips, are examples of systems that do not 
have a design feature that prevents inadver-
tent connection and, therefore, carry a high 
risk for patient injury.40,41 Until equipment 
design solutions are available from manu-
facturers, it is necessary to implement 
administrative controls to prevent tubing 
misconnections.37

II.c.  Medications should be stored according to man-
ufacturer’s medication storage requirements.

Medications may have sensitive structures 
that require storage at specific temperature 
ranges to ensure stability or avoid inactivation.31 
Manufacturers are required to provide support-
ing stability data for products that are sensitive 
to external conditions that can affect the prod-
uct’s potency, purity, and quality.42 Product 
information should include the manufacturer’s 
directions about temperature requirements for 
shipping and storage. Failure to control the tem-
perature of medication storage areas may result 
in decreased therapeutic levels caused by inac-
tivation, a change in pH, a change in concentra-
tion, or spoilage. 

II.c.1. Temperature-sensitive medications should 
be stored within the required temperature 
range.10,11

II.c.2. Medications that require refrigeration 
should be stored in a segregated area with 
restricted access.43

Segregating medications facilitates rou-
tine inspection to assess and document 
compliance with environmental require-
ments and any storage conditions that may 
have fostered medication deterioration.10,11,43 
Restricted access reduces the risk of diver-
sion and tampering.

II.d.  Health care organizations and personnel must 
comply with federal laws to register with the 
Drug Enforcement Agency and follow the agen-
cy’s regulations related to security and docu-
mentation of controlled (ie, Schedule II to IV) 
substances.44,45

II.d.1. To prevent incidences of drug diversion, 
only authorized personnel should have 
access to medications, including controlled 
substances, and medication supplies.43,44

II.d.2. All medications and related supplies 
should be securely stored in areas with lim-
ited access, including refrigerated areas, 
anesthesia carts, and emergency carts.43
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II.e.  Automated dispensing storage systems should 

be considered as a strategy for inventory man-
agement to restrict and document access to 
medications.

Contributing factors in medication errors 
include busy, chaotic work environments.46,47 

Automated dispensing storage systems are 
designed to manage medication inventory.21 
Automated dispensing storage systems can be 
beneficial for controlling and providing auto-
mated documentation of who has accessed med-
ications in the storage device and when the 
medications were restocked.21,44,48

II.f.  Medications should be stored in a standardized 
manner throughout all perioperative areas.

Standardizing placement of medications in 
the supply area is an effective strategy for 
reducing medication errors.18 In ambulatory sur-
gery or office-based settings, the development of 
a drug formulary that contains a complete list of 
medications approved for administration in the 
setting can serve as a foundation for the stan-
dardized storage system.49 Standardized medica-
tion areas throughout perioperative areas facili-
tates the development of a uniform unit-based 
drug library that can identify medication alerts 
and provide clinical and decision support.21,50 

Whether the standardization approach to 
medication storage is a manual inventory con-
trol system or involves automated dispensing 
storage systems, the consistency between units 
within the perioperative area will provide peri-
operative personnel with more familiarity in the 
way in which medications are stored and their 
location in the medication storage area, emer-
gency carts, specialty carts, or anesthesia carts 
to help reduce human factor errors (eg, retriev-
ing the wrong product).

Standardization of medication storage is not 
a stand-alone strategy to replace risk-reduction 
practices at the administration end of the medi-
cation use process. In spite of standardization 
through automated dispensing storage systems, 
there have been reports of errors such as a nurse 
retrieving phenylephrine from an adjacent com-
partment when the intent was to obtain an anti-
emetic agent. The wrong medication was 
administered and caused the patient to spend 
additional time in the postanesthesia care unit 
(PACU) to  manage the ef fects  of  the 
phenylephrine.18 

II.f.1. Nursing and pharmacy personnel should 
collaborate to establish, monitor, and peri-
odically review medications that are rou-
tinely stocked at par level in various bins or 
drawers in all medication storage areas (eg, 
automated dispensing storage systems, 
refrigerated areas, anesthesia carts, emer-
gency carts).

Collaboration between nursing and phar-
macy personnel may help to identify 

changes in storage that will reduce errors 
related to the wrong medication being 
retrieved for the procedure case cart. When 
perioperative RNs and surgical technolo-
gists implement the medication orders as 
specified on surgeon preference cards, they 
may identify areas of potential confusion 
and have recommendations for standardiz-
ing units of use and concentrations. Sharing 
information with pharmacists that will con-
tribute to changes relating to procurement 
and storage is one way that front-line practi-
tioners can help to ensure the safe delivery 
of medications to patients.1

II.f.2. Medications in the storage area should be 
organized using safety considerations 
including, but not limited to,
• separating medications by generic name 

and packaging; 
• separating look-alike, sound-alike 

medications; 
• separating high-alert medications;
• providing separate bins or dividers for all 

medications in storage;
• labeling storage bins, using enhanced let-

tering when possible, with both the med-
ication’s generic and brand names; 

• positioning medication containers so that 
their labels are visible; and

• avoiding alphabetical storage.35,51-57

More than 1,400 medications (ie, 57% 
brand or proprietary names, 43% generic 
names) have been involved in look-alike, 
sound-alike medication errors. Almost 800 
medications have been identified as a dis-
tinct pair, meaning look-alike, sound-alike 
errors were associated with only one other 
product. More than 600 medications were 
paired with two or more distinct medica-
tions.46 Even though the largest percentage 
of look-alike, sound-alike medication errors 
originated in the dispensing phase of the 
medication use process,46 obtaining the 
wrong medication from a storage area has 
resulted in patient injury or death.46 Antici-
pating a look-alike, sound-alike medication 
error and adjusting the organization of the 
medication storage area accordingly is an 
effective medication error risk-reduction 
strategy.

II.f.3. Medications and related supplies stored on 
anesthesia carts should be standardized 
within perioperative areas and, if possible, 
in the community when anesthesia profes-
sionals rotate between multiple health care 
organizations. Medications should be orga-
nized according to order of use, frequency 
of use, similarity of action, severity of harm 
from misuse ,  and lack of  s imilar 
appearance.58 
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The Anesthesia Patient Safety Founda-

tion identified standardization within all 
anesthesia workstations in an institution as 
a risk-reduction strategy for medication 
errors related to anesthesia medication 
administration.25 When anesthesia profes-
sionals rotate from one facility to another 
within the community, standardized anes-
thesia carts provide consistency and may 
reduce human factor errors. Studies of 
human error show that many errors involve 
deviation from routine practice. Standard-
ization of equipment and problems with 
medication stock control, including deliv-
ery to and from storage, were among the 
unsafe acts described in a classic paper 
about the nature and likelihood of anesthe-
sia errors.59 A case report described an inci-
dent of unexplained apnea during surgery 
caused by a mix-up with cefazolin and 
vecuronium located in adjacent compart-
ments in the anesthesia drawer.60 

II.f.4. Medications and related supplies stored in 
emergency and specialty carts in periopera-
tive areas should be standardized and be 
available in unit-dose, age-specific, and 
ready-to-use forms.

Consistency between emergency carts 
will facilitate efficiency in the medication 
use process and reduce the risk of error. 
Studies of human error show that many 
errors involve deviation from routine 
practice.59

II.g.  Medications should be procured in limited vari-
eties of concentrations and dosages and stan-
dardized in all perioperative medication storage 
areas.

Standardizing medication concentrations and 
dosing is a strategy that can be implemented to 
ensure that excessive amounts of medication are 
not available. This creates a forcing function 
intended to promote patient safety. Safety prin-
ciples include restricting access to high concen-
trations of heparin (eg, 10,000 units per mL). 
Another example may be to have morphine rou-
tinely available in doses smaller than 10 mg/mL 
(eg, 2 mg or 4 mg), which would still allow for 
dose titration.18

Epinephrine in concentrations of 1:1,000 is a 
high-alert medication that has been reported to 
cause harm when it is not diluted.61 Warning 
labels may help to reduce confusion when a 
high-alert medication requires dilution, but it 
may be more effective to store the vials in the 
pharmacy to reduce the risk of error.61

Toxic dose calculations for pediatric and 
adult dosages can be clarified more easily when 
there is a standardization and limited number of 
medications in the storage area.62 Drug libraries 
for infusion pumps serve as a resource for toxic 
dose calculations but cannot be established 

without standardizing the medications on 
hand.50

II.g.1. Concentrated electrolytes including, but not 
limited to, sodium chloride solutions more 
concentrated than 0.9%, potassium chlo-
ride, and potassium phosphate should be 
ordered from the pharmacy when needed 
rather than stored at the unit level or in 
ambulatory surgery centers.63

Mortality has been reported as a result of 
concentrated electrolytes being mistakenly 
administered too rapidly and without 
proper dilution.63 A neonate died as a result 
of a nurse mistakenly removing a vial of 
concentrated (23.4%) sodium chloride from 
the unit medication storage area and admin-
istering the solution intravenously, instead 
of administering normal saline (0.9% 
sodium chloride) flush.63

II.h.  Perioperative RNs should collaborate with phar-
macists to procure and store single-dose vials 
rather than multidose vials.

Multidose vials of medication contain a pre-
servative to help prevent bacterial growth,  
single-use vials do not.64 There may be viral con-
tamination of multidose vials because the 
preservative may be effective only for inhibiting 
bacterial growth.65 With some multidose vials, 
the preservative may not become entirely effec-
tive until two hours after it has been opened, 
which leaves the possibility of the presence of 
bacterial organisms in the meantime.66

Nurses can provide practical insight by 
investigating ways to decrease the use of multi-
dose vials.67 The rationale for stocking multi-
dose vials may be related to cost savings or 
because there is a short supply of the medica-
tion available on the market. When medications 
are supplied in quantities that exceed the 
amount typically given, health care workers 
may be at risk of misinterpreting the amount in 
the vial, or may use the vial for more than one 
patient in an effort to avoid waste.66

Primary safety concerns related to the use of 
multidose vials include, but are not limited to, 
potential

cross contamination from one patient to 
another,65

risk of administering too much medication,
confusion in labeling and expiration dates 
with open vials, and
issues of proper disposal of unused pharma-
ceuticals and inconsistent documentation of 
waste.68-71

II.h.1. Medications labeled as single-use vials that 
are found opened should not be used and 
should be discarded.

II.h.2. Opened multidose medication containers 
must be dated to indicate expiration within 
28 days of opening and should be discarded 
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immediately upon expiration.30 When a 
product has been opened or a vial cap has 
been punctured or removed, the manufac-
turer’s expiration date is no longer valid 
and should be replaced with a new date. 

The Centers for Medicare & Medicaid 
Services requires that over-the-counter med-
ications, including cough and pediatric 
elixirs, be disposed of within 28 days of 
breaking the label regardless of manufactur-
er’s printed expiration date on the multi-
dose container.30

The manufacturer’s labeled expiration 
date represents the beyond-use date for a 
product that has not been opened. The 
effectiveness of the bacteriostatic agent used 
in the multidose vial is only tested by the 
manufacturer of the product for a period of 
28 days. There is increased risk for bacterial 
growth the longer the seal is broken and a 
container is open.

II.h.3. Multidose medications used for more than 
one patient should not be stored in the 
immediate area where direct patient contact 
occurs and should be separated from single-
dose vials in the storage area.30

There is an increased risk for a dosage 
medication error if multidose medications 
are stored in the same area as single-dose 
vials. Expiration dates on multidose medi-
cations that are opened are likely to be 
shorter than the single-dose vials, which 
increases the risk that an expired medica-
tion could be administered. Separating 
opened multidose vials in the storage area 
facilitates checking for outdated stock.

II.i.  Nonmedication solutions and chemicals should 
not be stored in medication storage areas. 

Storing bleach, formaldehyde, cleaning prod-
ucts, and other chemicals in areas where medi-
cations are stored may increase the risk of mis-
taking the solution as a medication. 

II.i.1. Chemicals and reagents (eg, formalin, 
Lugol’s solution, radiopaque dyes, glutaral-
dehyde) should be procured and stored 
with the same care and caution as 
medications. 

Nonmedication solutions may be pack-
aged in containers that look similar and can 
be confused with medications or confused 
with each other. One incident of acetone 
being mistaken for an ingestible solution 
has been published.72 Other examples of 
confusion have occurred with hydrogen 
peroxide/denatured ethyl alcohol and 
hydrogen peroxide/ethanol. Both solutions 
have been reported to be mistaken for eye 
drops because the containers are similar in 
size and shape.63

II.i.2. Chemicals and reagents should be stored in 
their original containers with the original 
labels.

Errors resulting in patient injury have 
been reported as a consequence of chemi-
cals being stored in unlabeled containers.73

II.i.3. Potential hazards associated with medical 
gases in the practice setting should be iden-
tified, and safe practices should be estab-
lished. Medical gases should be stored sepa-
rately from industrial gases in a secure area 
with controlled access.74

The FDA considers compressed medical 
gases to be prescription drugs that can only 
be dispensed by prescription.75 According 
to FDA reports, medical gas mix-ups have 
resulted in at least seven deaths and 15 seri-
ous injuries.74,76

Recommendation III

Prescribing personnel should provide clear, unambiguous, and 
accurate medication orders.

Medication errors can occur at the point of prescrib-
ing.4,18 In perioperative settings, surgeons, anesthesia 
professionals, and advanced practice nurses are exam-
ples of prescribers who are licensed to write orders, 
give verbal orders, or verify standing orders. Having 
three distinct prescribing processes rather than one 
contributes to the complexity of the prescription pro-
cess in perioperative areas. Complex processes open 
more opportunities for errors related to increased vari-
ables and breakdowns in communication.9,77

III.a.  Prescribers should have access to all pertinent 
patient data and reference material.

Medication errors have occurred because pre-
scribers have insufficient patient data (eg, 
allergy information, current medications) or 
medication information (eg, indications for spe-
cial populations, laboratory parameters).51,78-82 
Not having access to patient information has led 
to errors across the perioperative continuum, 
with a larger percentage of prescribing errors 
occurring in the outpatient setting.4 Researchers 
of one study reported that higher rates of pre-
scribing errors occurred with less frequently 
prescribed analgesics, new medications when 
they are first introduced to the organization, and 
older medications that are used in new or 
uncommon ways.79 

Preference cards are not directly linked to 
patient data, but rather are related to systems 
level data (eg, type of procedure). This can 
increase the risk for error when patient informa-
tion is not integrated into the care plan on the 
day of surgery. 

III.b.  Prescribers should incorporate the Beers criteria 
or other tools for identifying potentially inap-
propria te  medicat ion use  for  special 
populations.
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The Beers criteria identify appropriate medi-

cations for adult patients who are older than 65 
years of age and calls to attention medications 
that are inappropriate because of the heightened 
risk for adverse outcomes.83 Application of the 
Beers criteria and other tools enables prescrib-
ers to carefully weigh the benefits against the 
risks of using such medications.83,84 Prescribing 
approaches that apply to younger adult patients 
and guidelines for patients with specific chronic 
disorders may not be effective or safe for frail, 
elderly patients.85 Older patients, patients with 
multiple health conditions, and pediatric 
patients often are excluded from evidence- 
generating, randomized, controlled trials.85-87 A 
study of the frequency of off-label prescribing to 
children showed that the majority of pediatric 
outpatient visits involve off-label prescribing. 
The researchers concluded that up-to-date tools 
for pediatric prescribing information should be 
included as a priority for medication safety.86

III.c.  Medication orders that appear in preprinted 
forms, standing orders, and preference cards 
should be reviewed annually by perioperative 
team members including perioperative RNs, 
prescribers, and pharmacists.

Medications listed on preference cards are 
not considered to be standing orders unless they 
have been reviewed and signed by the pre-
scriber. Annually reviewing medication orders 
allows prescribers and pharmacists to collabo-
rate with other members of the perioperative 
team to confirm or update all forms and docu-
ments associated with perioperative care.4,88-90

III.c.1. Evidence of the review should be docu-
mented on the preprinted forms, standing 
orders, and preference cards, as should the 
adoption date and subsequent revision 
dates.

III.c.2. Standing orders should be reviewed and 
approved by the prescriber when they are 
created and whenever changes are made.

Researchers of one study reported that 
changes made to preference cards by peri-
operative nurses are not always verified and 
approved by the prescriber. In addition, 
researchers found that medication orders on 
preference cards were outdated or missing 
information, or were not what the surgeon 
intended to use.91

III.d.  Verbal medication orders should be limited,92 
especially with medications identified as high 
risk for sound-alike errors or for having com-
monly confused names.93 

Verbal orders can be misinterpreted for a 
number of reasons including, but not limited to, 
regional dialects, background noise, muffled 
voices behind surgical masks, and orders 
involving sound-alike or commonly confused 
medication names.4,94,95 Verbal orders have been 

the source of medication errors.4,94 In one study 
aimed at understanding the content and context 
of verbal orders, researchers reported that 80% 
of the verbal orders given by physicians and 
received by nurses included medication-related 
orders. Further examination revealed that 20% 
of the orders that matched medications listed on 
the ISMP’s list of commonly confused medica-
tions were verbal orders involving fentanyl, 
furosemide, lidocaine 1% injection, midazolam, 
or dextrose 50% syringe. Of the medication 
orders that involved high-alert medications, 
20% were verbal orders involving narcotic med-
icines, sedating agents, anticoagulants, and low- 
molecular-weight heparin. The risk of verbal 
orders may be further compounded because 
commonly confused medications and high-alert 
medications are often involved.95

III.d.1. When verbal orders are necessary, they 
should be received and carried out only by 
persons who are authorized to do so and 
consistent with federal and state law and 
the health care organization policy and 
procedures.92

Medication use is included in the profes-
sional licensing process. State regulations 
identify the scope of practice for unlicensed 
personnel related to participation in medi-
cation administration.

III.d.2. Perioperative RNs should confirm verbal 
medication orders by reading back the order 
to the prescriber digit by digit and spelling 
out the medication name, if necessary.

Verification of critical components of 
perioperative verbal orders, before the 
implementation of the order, affords an 
opportunity to confirm the accuracy of the 
verbal order.5,77,94,96 

III.d.3. Perioperative RNs should immediately 
record verbal medication orders in the 
patient’s record.

Immediate documentation of verbal 
orders in the patient’s record increases 
accuracy and allows the recipient of the 
order to read it back to the prescriber for 
confirmation.

III.d.4. Prescribers should review, validate, and 
sign the transcribed verbal medication order 
on the patient’s record as close as possible 
t o  t h e  t i m e  o f  t h e  m e d i c a t i o n 
administration.

Verifying the accuracy of the docu-
mented verbal order allows for confirmation 
that the intended medication order matches 
what is administered to the patient.96 Verify-
ing the verbal order as close as possible to 
the time the medication is administered 
allows timely corrective action to be taken 
if a medication error is discovered.
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III.e.  When available, prescribers should use CPOE 

systems.
Computerized-provider order entry systems, 

especially those with clinical rule-based deci-
sion support aids, have reduced opportunity for 
errors.97,98 Between April and August 2008, 
researchers used a simulation tool to assess 62 
hospitals, representing about 8% of US hospi-
tals with CPOE systems, and found wide varia-
tion in the type of decision support aids used to 
provide alerts and advice for medication orders 
that have a high risk of resulting in harm to 
patients. This study showed that the hospitals 
had higher scores for basic clinical decision 
support, and the most reliably detected adverse 
drug event was a drug-to-allergy contraindica-
tion. This study also showed that drug-to- 
diagnosis contraindications, including preg-
nancy, were only detected 15% of the time, 
leading the researchers to emphasize the impor-
tance of pharmacy and nursing review pro-
cesses to intercept medication errors until 
advanced clinical decision support tools can be 
integrated into CPOE systems.80

Providers who use CPOE systems support 
pay-for-performance initiatives and quality out-
comes that are clinically driven.4 Computerized 
provider order entry systems allow for an elec-
tronic record of medication administration and 
decrease the risk for misinterpretation of medi-
cation orders from illegible handwriting or mis-
understood verbal orders.99 When studying the 
characteristics of verbal orders at a tertiary chil-
dren’s hospital, researchers found that CPOE 
system implementation reduced verbal orders 
and unsigned verbal orders.100

III.e.1. Computerized-provider order entry systems 
should be designed with prescriber input 
and evaluated continually for effectiveness.

The authors of one systematic review 
noted that continual evaluation of the CPOE 
system is necessary to study the interfaces 
of CPOE systems with the normal flow of 
actions in the prescribing processes and 
other subtle design features (eg, inconve-
nient logging procedures may encourage 
physicians to order medications at com-
puter terminals not yet “logged out” by 
other physicians if the log-out time is 
slow).101 Authors of another systematic 
review noted the substantial difference in 
how studies on CPOE systems are con-
ducted in terms of setting, design, quality, 
and definition of the measured outcome 
variable and noted that electronic prescrib-
ing systems could increase the number of 
medication errors if the system is not 
designed and implemented appropriately.102 

Recommendation IV

Safe medication order transcribing processes should be 
implemented.

Transcribing is the point in the medication use process 
that involves anything related to the act of recording or 
transferring an order by someone other than the pre-
scriber for order processing.1 When inaccuracies occur 
during the transcribing process, there is a risk for med-
ication error (eg, medication given to the wrong 
patient) at the administering phase of the medication 
use process or omission errors may occur (eg, medica-
tion is not transcribed, so the patient misses the dose 
that was ordered).4

IV.a.  Perioperative RNs should be alert to potential 
transcribing errors throughout each phase of 
perioperative care.

Medication errors attributed to the transcrib-
ing phase are reported to occur less frequently 
than other phases in the medication use pro-
cess.4 However, case studies and data analysis 
reports reflect errors in perioperative settings. 
Examples include an outpatient setting where a 
staff nurse incorrectly stamped the wrong 
patient name on a hand-written medication 
order, resulting in the wrong patient receiving a 
medication4; an omission error in the PACU 
where a patient did not receive a calcium 
replacement because postoperative orders were 
not transcribed4; and an error with transcription 
during the medication reconciliation process 
that resulted in an overdose of blood pressure 
medication being administered, resulting in the 
patient developing asystole while in the OR.103

Recommendation V

Pharmacists should be actively involved in dispensing aspects 
of perioperative medication use across all perioperative 
settings.

Dispensing is the fourth phase of the medication use 
process. This phase begins with a pharmacist’s assess-
ment of a medication order and continues to the point 
of release of the product for use by another health care 
professional.1 When pharmacists identify prescribing 
errors at the dispensing phase of the medication use 
process, it reduces the risk of errors at the administra-
tion phase of the medication use process. 

Regula tory  agenc ies ,  accredi ta t ion ,  and  
standards-setting organizations recommend pharmacy 
oversight of the medication management practices.5,30

V.a.  Pharmacists should review medication orders 
before administration. In perioperative settings, 
this review should include standing orders (eg, 
preference cards).

Pharmacists are trained to detect errors, contra-
indications of medications, and drug-drug interac-
tions.4,5 When a pharmacist reviews medication 
orders, it increases the potential of identifying 
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errors in prescribing early in the medication use 
process.5

V.b.  The health care organization should comply 
with local, state, and federal regulations for 
pharmacy resources and ensure solutions are 
prepared according to national standard speci-
fied in The United States Pharmacopeia, Chap-
ter <797>.104

The Centers for Medicare & Medicaid Ser-
vices regulations specify that hospitals must 
have pharmaceutical services that meet the 
needs of patients and that all compounding, 
packaging, and dispensing of medications must 
be under the supervision of a pharmacist and 
performed consistently with state and federal 
laws.105 The regulation does not require a phar-
macist to be on site unless an ambulatory sur-
gery center is in a state that has passed a law 
that requires a licensed pharmacist to provide 
oversight or consultation for pharmaceutical 
services.30 The federal regulations for ambula-
tory surgery centers state that a designated 
licensed health care professional must be “rou-
tinely present during regular business hours.”30

The United States Pharmacopeia, Chapter 
<797>, addresses sterile parental products.104 
Sterile preparations reduce microbial contami-
nation.106 When perioperative nurses are mix-
ing, diluting, or compounding medications, 
they bypass the dispensing function of the phar-
macy oversight that is intended to ensure the 
correct ingredient identity, purity, strength, and 
sterility in addition to accurate labeling on the 
appropriate type of container.106,107

V.c.  Perioperative administrators should investigate 
the feasibility of implementing a decentralized 
perioperative pharmacy located within the peri-
operative suite.4

Decentralized (eg, satellite) pharmacies pro-
vide support to perioperative staff members 
with mixing, diluting, and compounding medi-
cations to ensure compliance with the specific 
national standard that pertains to sterility of 
parenteral products.25,107

V.d.  Pharmacists should provide oversight of auto-
mated dispensing storage system processes.

Automated dispensing storage systems are an 
extension of the pharmacy department; there-
fore, these systems fall under their jurisdic-
tion.106 The safe use of automated dispensing 
storage systems is dependent on cooperation 
between nursing and pharmacy personnel.21 
Automated dispensing storage systems are com-
plex and have design and function variations 
that require specific maintenance and educa-
tion. When these systems are not used appropri-
ately, there can be a compromise in patient 
safety.106

Recommendation VI

The perioperative RN should assess the patient and review the 
patient’s record to confirm the patient’s metric weight, medica-
tion history, and current medication orders before administer-
ing medications.

Medication administration is the fifth phase of the 
medication use process.1 This phase begins with nurs-
ing assessment and continues through planning and 
intervention. Coupling the medication use process 
with the nursing process allows risk-reduction strate-
gies to be identified at each step of each process across 
all phases of perioperative care. Thorough nursing 
assessment and patient record review is the foundation 
for planning and implementing the nursing medication 
plan.108

VI.a.  The perioperative RN should confirm that the 
patient’s weight is documented accurately in 
both pounds and kilograms in the patient’s 
record.

Many medication dosages are calculated 
according to a patient’s weight. There is an 
increased risk for dosage medication error when 
the patient’s weight is not documented or is 
inaccurately documented, or when the health 
care worker estimates the patient’s weight.109 
According to the Pennsylvania Patient Safety 
Authority Advisory, 479 medication error 
events between June 2004 and November 2008 
were associated with inaccurate patient weights 
with approximately 65% of those reported 
resulting in an over- or under-dose of the medi-
cation ordered.110,111

VI.a.1. Electronic or paper patient record forms 
should be designed to clearly reflect weight 
in both metric (eg, kilograms) and English 
(eg, pounds) measurements.

VI.b.  The perioperative RN should collaborate with 
personnel in other disciplines and participate in 
medication reconciliation activities.

Medication reconciliation is a strategy to pro-
mote safe patient outcomes by facilitating 
patient-centered care, providing insight into 
preexisting disease processes, reducing oppor-
tunities for errors, and detecting duplicate ther-
apies.3,17,112-114 Medication errors related to tran-
scribing and prescribing may be prevented 
through the medication reconciliation 
process.81,115

Identifying home medication bottles accu-
rately and collaborating with pharmacists to 
review home medications may help to identify 
transcribing errors. In a case report analysis 
where 75 mg of metoprolol was mistakenly 
identified as a daily dose on the patient’s list of 
home medications, the author identified the 
pharmacist as the one more likely to point out 
that metoprolol is only available in 25-mg or 
50-mg tablets.103 The patient received a fourfold 
overdose of the medication when the dose was 
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increased from 75 mg to 100 mg. The prescrib-
er’s intent was to increase the home dose by 25 
mg, but because of a transcribing error, he did 
not realize that the home dose was 25 mg per 
day as opposed to 75 mg per day.103

VI.b.1. The perioperative RN should actively 
involve the patient or authorized represen-
tative in obtaining a complete list of the 
patient’s current medications, including 
dietary supplements and over-the-counter 
products as well as dosages and allergies to 
the same.17,103,116

Researchers from one study in an ambu-
latory setting found that the accuracy of 
medication lists improved from 23.1% to 
37.7% when perioperative staff members 
called patients the day before their appoint-
ments and reminded them to bring their 
original medication containers or an 
updated list of medications for their 
appointment.117

VI.b.2. When compiling information from the med-
ication history during the preoperative 
assessment, the perioperative RN should 
collaborate with pharmacy personnel to 
investigate medications identified by the 
patient that have no corresponding disease 
or condition in the patient’s record.

Researchers who conducted one study 
found that medication-condition matching 
may decrease unnecessary medication use 
in older adult populations and allow pre-
scribers to make more educated decisions 
about continuing or discontinuing home 
medications at the time of patient dis-
charge.118 In another study, researchers 
found that it may be useful to identify 
patients ahead of time who have a higher 
risk of medication reconciliation errors so 
that proactive arrangements can be made for 
pharmacy personnel involvement during 
transitions in patient care (eg, medication 
histories upon admission, medication coun-
seling at discharge).114

VI.b.3. The perioperative RN should confirm with 
the patient routes of administration for 
every product identified during the medica-
tion reconciliation process. When they are 
providing their medication history, patients 
should be reminded to include all medica-
tions they are taking, not just oral medica-
tions, injections, or those taken regularly, 
but also those only taken PRN.

Reports indicate patient injury has 
resulted from fentanyl and nitroglycerin 
skin patches when they are not removed 
before clinical interventions.119,120 Transder-
mal patches may contain aluminum or 
other metals that can overheat during a 
magnetic resonance imaging (MRI) scan and 

cause skin burns in the immediate area of 
the patch.121 

VI.b.4. Perioperative RNs should use a standard-
ized, multidisciplinary medication reconcil-
iation format that is readily available for 
review at every transition of patient 
information.114,122

A retrospective chart review revealed 
that the most accurate method of obtaining 
complete medication lists at the time of 
hospital admission is a combination of tech-
niques including compiling a list of medica-
tion names and strengths from admission 
patient interviews as well as from a phar-
macy claims database.123 

VI.c.  In the preoperative phase of care, the periopera-
tive RN should confirm that medications and 
herbal supplements were taken as prescribed or 
discontinued on the day of surgery or the desig-
nated number of days before surgery as per phy-
sician orders.

Pharmacokinetic information is not available 
for most herbs and, therefore, it is not known 
how long it takes for most herbal products to be 
cleared from the body. Patients are often 
instructed to discontinue herbal products five to 
seven days before surgery.124 Herbs that are 
known to affect clotting include bromelain, cay-
enne pepper, chamomile, cinchona bark, dong 
quai, fenugreek, feverfew, garlic, ginger, ginkgo, 
ginseng, guggul, horse chestnut, vitamin E (ie, 
more than 1,200 IU), and willow bark.124 Fish 
oil, glucosamine, flax seed, saw palmetto, chon-
droitin, mild thistle, and green tea are other 
examples of natural products that may need to 
be discontinued two to three weeks before sur-
gery, but the guidelines for discontinuation are 
not well defined.125 Researchers report that aspi-
rin may not need to be stopped before surgical 
or invasive procedures unless the risk of bleed-
ing exceeds the thrombotic risk from withhold-
ing the medication.126

VI.d.  Medication allergy and reaction information 
should be obtained from patients, family mem-
bers, legal guardians, and/or previous medical 
records and should be documented clearly in 
the patients’ records.

In a two-year period, researchers reported 35 
incidents in a surgical setting involving medica-
tions that were prescribed for or administered to 
elective surgery patients who had a previous 
allergy to that medication or a related medica-
tion.127 The Pennsylvania Patient Safety Author-
ity identified documenting allergies and the 
reaction that a patient experiences to the medi-
cation upon admission to a health care facility 
as an important risk-reduction strategy.128
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Recommendation VII

Across all phases of care and in all perioperative settings, the 
perioperative RN should develop a nursing medication plan.

The administering phase of the medication use process 
requires perioperative RNs to use their knowledge of 
pharmacology and the patient’s condition to establish 
an individualized medication plan before obtaining or 
giving medications to the patient.107,129

VII.a.  The nursing medication plan should include, 
but not be limited to,

incorporating findings from the medication 
history and medication reconciliation 
process, 
verifying medication orders associated with 
the patient’s planned surgical or other inva-
sive procedure, and 
collaborating with other professionals to 
resolve discrepancies.
Interpreting and comparing the findings from 

the medication reconciliation with medication 
plans outlined for the scheduled surgical or 
invasive procedure allows communication and 
revisions to the plan early in the patient’s 
encounter if revisions to the plan are deter-
mined to be necessary.129 Verifying medication 
orders and seeking pharmacy consultation to 
confirm contraindications, drug-drug interac-
tions, or specific medication information for 
special populations are examples of action 
items in the medication planning stage of the 
nursing process. Collaborating with other pro-
fessionals to resolve discrepancies and clarify 
medication orders is  a  r isk-reduction  
strategy for establishing an individualized med-
ication care plan that produces maximum bene-
fit from the medications and minimizes 
harm.108,129

VII.a.1. The perioperative RN should contact the 
prescriber when clarification is needed for 
medication orders, including medications 
specified on surgeon preference cards as 
standing or preprinted orders.

VII.a.2. The perioperative RN should collaborate 
with the pharmacist when it is necessary to 
obtain unique medications that are not in 
the standardized department inventory.

VII.b.  The nursing medication plan should include 
verifying high-risk medications and toxic dos-
age ranges for products with a narrow therapeu-
tic range, especially in pediatric patients, older 
adults, and patients who are pregnant, to 
decrease the risk for adverse effects.

Reports indicate a higher frequency of medi-
cation errors or more harm resulting from medi-
cation errors for pediatric patients and older 
adults.4,83,130,131 Patients who are pregnant are at 
risk for potentially narrow therapeutic ranges 
and teratogenic medications.132

VII.b.1. Perioperative team members should not be 
interrupted when verifying an independent 
dose confirmation of high-alert medications 
or medications intended for pediatric use.

High-alert medications have a higher risk 
of causing harm when an error occurs.13 
Most medications administered to pediatric 
patients have a narrow therapeutic range.130 
Medication calculation errors are five times 
more likely to occur with pediatric 
patients.4,130

Distractions are a contributing factor in 
all phases of perioperative care.4 The pres-
ence of interruptions and the frequency of 
interruptions have been found to be a con-
tributing factor to medication errors,133 with 
more interruptions resulting in a greater 
severity of error.47 Environments that pro-
mote safe medication use are described as 
locations where the potential for distraction 
or interruption can be minimized.134

VII.b.2. Perioperative team members should use 
specific weight-based conversion charts or 
other technological devices for each of the 
major error-prone medications identified for 
the population at risk.

VII.b.3. When possible, pharmacists should be con-
sulted to oversee calculations. 

Recommendation VIII

The perioperative RN should implement the medication care 
plan by using safe medication practices to obtain, verify, pre-
pare, and administer medications throughout all phases of peri-
operative care and in all perioperative settings.

Failure to follow current medication safety practices 
can lead to adverse effects.4,9 Medication administra-
tion is performed at the intervention level of the nurs-
ing process. Medication administration is the point 
where the medication interfaces with the patient.1 This 
phase is the point in the medication use process that 
represents the last opportunity to detect an error to 
avoid potential harm to the patient.

VIII.a.  The perioperative RN should retrieve medica-
tions for only one patient at a time from storage 
bins or automated dispensing storage systems.

Retrieving medications for more than one 
patient at a time increases the risk for error.135 
Medication administration errors have occurred 
because a perioperative nurse retrieved the 
wrong product from an automated dispensing 
system.18 If a restocking error has occurred, it is 
more likely to be caught if the nurse is focused 
on each medication required for the individual 
patient at the time the medication is being 
retrieved. 

VIII.b.  The perioperative RN should verify all medica-
tions retrieved against the original medication 
order or preference card.
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The original medication order, including pre-

printed order forms, prescriptions, or preference 
cards, establishes what medication the pre-
scriber intended to be given to the patient.

Automated dispensing storage systems have 
been reported to have up to a 5% misfill rate.4 

As medications are obtained, an additional 
visual confirmation of the order and product 
will help establish accuracy in administering 
the correct medication. 

VIII.c.  Perioperative personnel who administer medi-
cations should not be interrupted or distracted 
when preparing and administering medications.

Distractions are the second most common 
reason for error in the medication use process.4 
Distraction may cause a person to forget to per-
form a key task and thus may contribute to a 
chain of events that results in error.1,130,133,136-138

VIII.d. When preparing medications for administration, 
the perioperative RN should use safety devices 
(eg, infusion pumps, filtered needles, sterile 
transfer devices). 

VIII.e.  Medications should be prepared as close as pos-
sible to the time of use.

Medications prepared ahead of time may 
have an increased risk for contamination and 
increase the risk for being administered to the 
wrong patient.70 A root cause analysis revealed 
that having a medication available before it was 
needed contributed to a fatal mix-up. Because it 
was available early, medication for epidural 
pain management was administered intrave-
nously instead of the intended antibiotic 
solution.139 

VIII.e.1. Intravenous solution containers should be 
punctured as close as possible to time of 
use. Opened and unused medication vials, 
solution bags, bottles, syringes, and com-
pounded sterile preparations should be dis-
carded within one hour of opening.104

The Association for Professionals in 
Infection Control and Epidemiology (APIC) 
recommends that spiked IV solutions be 
used within one hour of being prepared.70 
According to the US Pharmacopeia, opened 
or needle-punctured single-dose containers 
are to be used within one hour if they are 
not opened in a protected environment that 
is designed for preparation of sterile 
medications.104

VIII.e.2. If a pharmacist is not available to prepare a 
compounded sterile preparation in the peri-
operative area, sterile medication prepara-
tion should include, but not be limited to, 
the following guidelines: 
• Perioperative personnel who have ade-

quate training and licensure should pre-
pare sterile solutions (eg, eye blocks) for 
one patient at a time, using aseptic tech-

nique, and as close as possible to the 
time of use.

• The compounded sterile preparation 
should be labeled with patient identifica-
tion information, the names and amounts 
of all ingredients, the name or initials of 
the person who prepared the prepara-
tion, the date of preparation, and the 
beyond-use date and time.104

• When the compounded sterile prepara-
tion is completed, it should be continu-
ously observed if not immediately 
administered.104

The United States Pharmacopeia, Chap-
ter <797>, states that prepared solutions 
require continuous supervision to decrease 
the risk of mix-ups with other compounded 
sterile preparations and contamination from 
contact with nonsterile surfaces or intro-
duction of particulates.104

VIII.e.3. Compounded sterile preparations that are 
not administered within one hour after the 
start of preparation should be discarded 
according to local, state, and federal regula-
tions and health care organization policy.104

VIII.e.4. Medications should not be pre-drawn up 
and stored on the anesthesia cart or else-
where unless the pre-filled syringes are sup-
plied by the manufacturer or pharmacy.

VIII.e.5. Perioperative team members should not 
prepare medication products in advance 
and then store them in clothing or 
pockets.4,70

Preparing medications in advance and 
storing medications in clothing or pockets 
increases the risk for contamination and 
errors. At least one medication error result-
ing in a life-threatening event has been 
reported involving an anesthesia care pro-
fessional removing from their pocket and 
administering a paralytic agent outside of 
the OR.4 

VIII.f.  Unless the medication is to be administered 
immediately, all medications removed from the 
original package and transferred to a secondary 
container should be clearly marked and easily 
identifiable. At a minimum, the secondary con-
tainer should be labeled with the medication 
and dose in accordance with the health care 
organization’s policy.

Medications that are removed from the origi-
nal package and not labeled cannot be verified 
before administration, increasing the risk for 
administering the wrong medication. 

VIII.f.1. Medications that are removed from the orig-
inal package and found in a secondary con-
tainer without a label should be discarded.

VIII.g.  The use of multidose vials should be avoided. 
Whenever a multidose vial is used, perioperative 
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personnel who administer medications should 
use safe practices associated with multidose vials 
including, but not limited to, the following 
guidelines:

The rubber septum on a multidose container 
that is used for more than one patient should 
be disinfected with alcohol and allowed to 
dry before each entry. 
Needleless entry devices should be used 
whenever possible to withdraw contents 
from multidose vials. 
A new needle or needleless device and new 
syringe should be used every time the multi-
dose vial is accessed. 
Needles and syringes should not be reused 
for multidose containers. 
When medications are needed from more 
than one multidose container, separate nee-
dles and syringes should be used. 
Primary concerns related to the use of multi-

dose vials include, but are not limited to, risk of 
cross contamination from one patient to 
another, administering too much medication, 
improper labeling of expiration dates on opened 
vials, and improper disposal and documenta-
tion of unused pharmaceuticals.68-71

Cross contamination has been reported in the 
use of multidose containers.70 Failure to follow 
aseptic technique increases the risk of introduc-
ing contamination into the container.51,65,70,71 
Alcohol disinfection helps to decrease the risk 
of cross contamination when multidose vials 
are used.70

Using the same needle to withdraw medica-
tions from two different multidose vials may 
increase the risk of particulate matter from one 
medication or rubber septum entering the sec-
ond multidose container. 

VIII.h.  Perioperative personnel who administer medi-
cations should implement the seven rights of 
safe medication practices (ie, right patient, right 
medication, right dose, right time, right route, 
right indication, right documentation) as a final 
check before administering the medication to 
the patient.140

The tradition of the five rights of medication 
safety has been expanded to seven rights to 
include the right indication and the right docu-
mentation. Adhering to the seven rights of safe 
medication practices is the professional respon-
sibility of the licensed perioperative team 
member.1,18

Practitioners who administer medications are 
expected to know the right indication for a med-
ication and understand the contraindications 
for the medication’s use. In an appellate court 
ruling, a hospital was found negligent for its 
staff members not recognizing contraindica-
tions.1,141 The same court ruling established 
“right documentation” as an expectation for 
medication safety.1,18,141 Missing or incomplete 

documentation has been associated with medi-
cation errors during perioperative care.4

A report on medication error findings 
describes wrong patient, wrong medication 
product, wrong dose, wrong timing, and wrong 
route medication errors that have occurred dur-
ing perioperative care.4 Wrong dose errors can 
result from illegible handwriting and incorrect 
placement of decimal points.130 Wrong dose 
errors include either too much (ie, excessive) or 
too little of the intended medication. The most 
serious errors that have been reported in the OR 
include an excessive dose (20-fold extra) of hep-
arin administered during a plastic surgery case, 
leading to loss of soft tissues, and a tenfold 
overdose of digoxin administered to an infant, 
resulting in cardiac toxicity and death.4 In the 
outpatient setting, 3.3% of wrong-dose errors 
resulted in patient harm.4

Wrong time errors are defined as medication 
administration outside of the health care organi-
zation’s parameters. A reported example 
involved a mannitol order that was delayed 5.5 
hours from the time ordered postoperatively, 
resulting in increased intracranial pressure.18

Wrong route errors are defined as the medica-
tion being administered via a route other than 
intended. Wrong route errors are the second 
most commonly reported type of harmful medi-
cation errors.4 Tubing misconnections often con-
tribute to wrong route errors and have serious 
outcomes.18,142 Examples of wrong route errors 
include antimicrobial agents intended for par-
enteral administration (eg, IV piggyback) being 
connected and infused through epidural or 
intrathecal catheters, and epidural medication 
infusions being connected to IV catheters. Other 
wrong route errors included IV fluids connected 
to indwelling catheters as bladder irrigants and 
a harmful case in which an antimicrobial agent 
delivered via IV piggyback was mistakenly con-
nected to an external ventricular drain.18 Cases 
also have been reported where magnesium sul-
fate was infused through epidural catheters 
instead of the intended mixture of local anes-
thetic and narcotic analgesics.143

VIII.h.1. Perioperative personnel who administer 
medications should verify patient identifi-
cation using at least two patient identifiers 
before administering medication.

VIII.h.2. Perioperative personnel who administer 
medications should verify all medications 
just before administration, giving special 
consideration (eg, independent double 
check) to high-alert medications82,144,145 and 
products that have been identified as high 
risk because they sound-alike or look-alike.

VIII.h.3. Perioperative personnel who administer 
medications should verify the correct dose 
of the medication before administration. 
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Medication dose verification should 
include, but not be limited to, 
• confirming doses to be administered to 

vulnerable populations; 
• using caution with medications that are 

available in multiple strengths or 
concentrations; 

• using caution to draw up the proper dose 
of a medication that is packaged in a 
multidose container; 

• using dosage conversion charts or elec-
tronic aids to calculate maximum dose 
l imits ,  especia l ly  for  high-aler t 
medications; 

• identifying out of range or toxic limits;
• confirming correct standard infusion 

pump settings; and
• recognizing special circumstances that 

require checks by two individuals, such 
as independent verification of high-alert 
doses and pain-controlled-analgesia 
pump settings, or that require indepen-
dent confirmation of calculations for 
weight-based medications.

VIII.h.4. Perioperative personnel who administer 
medications should verify the right medica-
tion administration time. Medication timing 
should include, but not be limited to, 
• verifying the timing of antibiotic admin-

istration and 
• collaborating with members of the peri-

operative team on what medications 
have  been  o r  a re  about  to  be 
administered.

VIII.h.5. Perioperative personnel who administer 
medications should administer the medica-
tion via the right route. Considerations for 
the right medication route should include, 
but not be limited to, 
• labeling multiple lines, catheters, and 

connection ports (eg, spinal, parenteral, 
drains, indwelling catheters);

• confirming the potential for adverse 
effects related to medication administra-
tion that is not consistent with manufac-
turer’s recommendation (eg, rapid vanco-
mycin infusion)146; and 

• verifying the integrity of the parenteral 
site.

VIII.h.6. Perioperative personnel who administer 
medications should have knowledge about 
the medication’s intent for use and any con-
traindications. In confirming the right indi-
cation, perioperative personnel should 
identify considerations including, but not 
limited to,
• abnormal renal and hepatic function,
• off-label use for special populations (eg, 

pediatric use, pregnancy), and

• triggering agents for patients who are 
known to be susceptible to malignant 
hyperthermia.

VIII.h.7. Medications should be documented in the 
patient record as close as possible to the 
time they were administered.

VIII.i.  Perioperative personnel who administer medi-
cations should follow the medication manufac-
turer’s directions for use.

All medication products have an FDA-
approved package insert with instructions for 
dosage and administration. Some medications 
have specific timing for administration.146 Medi-
cation errors have been reported as a result of 
failure to follow manufacturer directions for 
administration.4

VIII.j.  Perioperative personnel who administer medi-
cations should comply with constraints and 
forcing functions that have been initiated to 
minimize r isks  related to  medication 
administration.

Constraints and forcing functions are human 
factors-proven interventions that reduce risk 
and are deployed at the sharp end of patient 
care.6 Constraints are approaches that make a 
medication error difficult. Examples include 
dose limit protocols, automatic stop orders, 
redundant checks, and labeling all medications 
that are removed from their original containers. 
Another example of a constraint would be 
obtaining medication packaged in the final unit 
of use (ie, single-dose preparations). When there 
is extra product in the container, it increases the 
potential for the practitioner to draw up the 
entire amount, risking an overdose. 

Forcing functions are approaches that reduce 
the potential for medication errors and are set 
around processes put into place that minimize 
opportunity for work-arounds. Examples 
include removing certain medications (eg, cyto-
toxic agents, concentrations of saline higher 
than 0.9%) from the OR. Other examples 
include medical gas connectors (eg, oxygen ver-
sus nitrous) that are not interchangeable and 
password-protected access to electronic equip-
ment or storage devices.75

VIII.k.  Perioperative team members should implement 
known safe practices when identifying condi-
tions related to medication administration that 
have been associated with adverse effects (eg, 
multiple tubings, potential confusion with 
patient names, equipment risks, handling 
sharps).

Multiple patient injuries have been caused by 
incorrect tubing connections. Tubing connec-
tions errors include

blood pressure monitors connected to needle-
less IV ports, 
oxygen tubing connected to needleless IV 
ports, and 
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enteral feeding systems connected to an IV 
catheter, peritoneal catheter, tracheostomy 
tube cuff, or medical gas tubing.37-39

Medication errors and omissions have been 
reported in association with medication-related 
equipment and sharps.4,147

VIII.k.1. Perioperative personnel who administer 
medications should implement known safe 
practices that minimize the risks associated 
with tubing including, but not limited to, 
• tracing all tubing to the point of origin 

and point of insertion, 
• labeling all tubing and injection ports,
• avoiding use of y-port extension tubing, 
• aligning tubing to avoid tangling and to 

facilitate easy identification, and 
• avoiding use of standard Luer-lock 

syringes for medications intended for 
oral or enteric administration.

VIII.k.2. Perioperative team members should imple-
ment safety practices that minimize the risk 
of administering medications to the wrong 
patient because of patients who have the 
same or similar names.

Implementing safety measures for 
patients who have the same or similar 
names is a risk-reduction strategy that has 
prevented a medication being administered 
to the wrong patient on several occasions.148

VIII.k.3. Perioperative team members should imple-
ment safety practices that minimize the risk 
from equipment including, but not limited 
to, 
• eliminating free-flow IV tubing, 
• programming non-smart IV pumps (eg, 

key-bounce errors), 
• avoiding work-arounds associated with 

automated dispensing storage systems 
and other technologies, 

• ensuring activation of all medication 
reconstitution devices (eg, planned IV 
piggybacks), and 

• complying with sharps safety guidelines.

Recommendation IX

Safe medication practices should be used when transferring 
medications to, handling medications on, and administering 
medications from the sterile field.

Transferring medications to the sterile field poses 
increased risks for contamination of the medication, 
the sterile field, or both. Information is displaced and 
verification processes are different because the medica-
tions are removed from their original containers.

Safe practices include accurately labeling medica-
tions in their new sterile containers to provide consis-
tency for communication when handing off medica-
tions that will be administered on the sterile field. 
Hand offs involving multiple personnel increase the 
risk for miscommunication. Enhancing communication 

among the perioperative team has been recognized as a 
strategy to reduce medication errors.4

IX.a.  Aseptic technique should be used when trans-
ferring medications to the sterile field.

Medication vials are not designed to asepti-
cally pour the contents into a secondary con-
tainer on the sterile field. Transfer devices are 
designed to minimize splashing, spilling, and 
the need to reach over the sterile field, which 
could cause contamination of the sterile field. 

IX.a.1. The RN circulator should obtain commer-
cially available sterile transfer devices (eg, 
sterile vial spike, filter straw, plastic cathe-
ter) to prepare products for aseptic presen-
tation to the sterile field.

IX.a.2. Stoppers should not be removed from vials 
for the purpose of pouring medications.

IX.a.3. The RN circulator should check the expira-
tion date and visually inspect the medica-
tion for any indication that the medication 
was compromised during the storage pro-
cess (eg, particulates, discoloration) before 
transferring the medication to the sterile 
field. If there is any question of compro-
mise, the item should not be transferred to 
the sterile field.

Medications that have signs of being 
compromised may have reduced effective-
ness or could be contaminated.

IX.b.  The RN circulator should transfer one medica-
tion at a time to the sterile field in an environ-
ment without distraction or interruption.

Focusing on transferring one medication at a 
time without distraction or interruption facili-
tates performance of aseptic technique and 
accurate identification of the medication being 
transferred. 

IX.b.1. The RN circulator should confirm dose lim-
its previously established before he or she 
transfers the medication to the sterile field.

IX.b.2. The RN circulator transferring the medica-
tion to the sterile field and the perioperative 
team member receiving the medication 
should concurrently verify the medication 
name, strength, dosage, and expiration date. 

IX.b.3. If there is no designated scrub person, the 
RN circulator should confirm the medica-
tion visually and verbally with the licensed 
independent professional performing the 
procedure.

IX.c.  Immediately upon receipt of the medication to 
the sterile field, the person receiving the medi-
cation should label the medication container. 
The label should include, at a minimum, the 
medication name, strength, and concentration.149,150

Fatal errors directly related to unlabeled con-
tainers of medication have been reported.4,151-156 

One study suggests that scrub personnel are 
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more likely to label medications and medication- 
delivery devices when preprinted labels are 
provided.150

IX.c.1. The label should be confirmed by both the 
RN circulator and the scrub person.

IX.c.2. Any solution or medication found on the 
sterile field without an identification label 
should be discarded.

IX.d.  Verbal confirmation should be given when 
handing medications to the licensed indepen-
dent practitioner for subsequent administration, 
even when only one medication is on the sterile 
field.

A standardized method of communication 
helps reduce the risk of error involving medica-
tions on the sterile field.4

IX.e.  All medications on the sterile field should be 
verified with the relief person during any per-
sonnel changes (eg, shift relief, breaks).

A standardized method of communication 
helps to reduce the risk of error involving medi-
cations on the sterile field.4

IX.f.  Perioperative team members should use safe 
injection practices (eg, one syringe and one nee-
dle) when infiltrating medications (eg, local 
anesthetics) to multiple areas within the same 
surgical site.

Using needles and syringes more than once 
increases the risk of infection. 

IX.f.1. A syringe and needle should be used only 
once to administer a medication to a single 
patient, after which the syringe and needle 
should be discarded. When administering 
incremental doses to a single patient from 
the same syringe is an integral part of the 
procedure, the same syringe and needle 
may be reused, with strict adherence to 
aseptic technique, for the same patient as 
part of a single procedure. The syringe 
should never be left unattended and should 
be discarded immediately at the end of the 
procedure.

IX.g.  Perioperative team members should retain and 
isolate all delivery devices and original medica-
tion containers for medications that have been 
delivered to the sterile field until the end of the 
procedure.

The practice of maintaining possession of 
delivery devices and medication containers 
until the patient leaves the OR or invasive pro-
cedure room is important in the event of a  
medication-related error or adverse reaction.153 
Maintaining possession of these containers may 
facilitate the root cause analysis of an adverse 
event. Isolating broken ampoules or other glass 
containers may reduce the risk of sharps 
injuries. 

IX.h.  Unused, opened irrigation or IV solutions 
should be discarded at the end of the procedure.

Irrigation and IV containers and supplies are 
considered single-patient use. Using surplus 
volume from any irrigation or IV solution con-
tainers or supplies for more than one patient 
increases the risk of cross contamination. 

Recommendation X

Perioperative team members should monitor the patient for 
therapeutic effect or adverse reactions to medications.

Evaluating and documenting the patient’s physical, 
emotional, or psychological response to medications is 
part of the monitoring phase of the medication use pro-
cess, which is the sixth and final phase. This phase 
allows an opportunity to detect both therapeutic and 
adverse effects of products, as well as detect errors.1,4

X.a.  Perioperative team members should observe the 
patient for effectiveness of medications that are 
administered.

Monitoring the patient for effects of medica-
tions is a core principle of pharmacotherapy 
and is consistent with professional standards 
associated with the medication use process.108,129

X.a.1. Perioperative personnel should document 
patient responses as close as possible to the 
time the medication was administered and 
the response is observed.

X.a.2. As appropriate to their roles, perioperative 
team members should reevaluate ineffective 
responses to determine whether further 
investigation is warranted.

Reports indicate that health care profes-
sionals may divert pain medications and 
the patient may receive a replacement of 
lesser or no strength.44,48,157 By evaluating 
the effectiveness for pain management and 
sedation (eg, amount given and expected 
response), perioperative team members may 
be able to correlate findings from patient 
assessment data with inventory manage-
ment documents.

X.b.  Perioperative team members should observe the 
patient for adverse reactions to medication and 
should document patient responses as close as 
possible to the time the response is observed.

Assessing and documenting the patient’s 
response to medication provides vital informa-
tion related to dose effectiveness and the pres-
ence of a potential medication-related adverse 
effect. Adverse effects of medication use 
include allergy (eg, anaphylaxis), toxicity, 
oversedation, and underusage.4,18,151-156,158

Immediate documentation of untoward 
effects is a medicolegal standard and contrib-
utes to planning, intervening, and supporting 
continuity of care. Documentation also serves as 
a means for systems review to improve pro-
cesses related to medication use. 
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X.c.  Perioperative team members should implement 

role-appropriate processes to detect and report 
potential hazards and near-misses, as well as 
actual medication errors.

Medication errors (eg, adverse effects) may 
occur earlier in the medication use process but 
can be detected in the monitoring phase.4

X.c.1. In the event of unexpected patient 
responses, all pertinent data and all the 
steps of the medication use process should 
be reviewed to determine a plausible 
explanation.

Recommendation XI

In final phases of the postanesthesia care (eg, phase 2 recov-
ery), the perioperative RN should coordinate patient education 
plans that are focused on discharge and aftercare instructions 
related to medication use.

Clearly delineated postprocedural orders provide the 
basis for patient safety after the patient leaves the 
health care organization. Adherence to aftercare 
instructions is an essential component to facilitate 
recovery and prevent complications. After discharge, 
patients and their designated support person(s) are 
often responsible for incorporating new postprocedure 
medications into their old medication regimens and 
identifying symptoms of reactions and monitoring for 
effectiveness.159 Effective communication between the 
patient, designated support person(s), and periopera-
tive team members enhances the patient’s capacity for 
medication self-management after discharge.17,160

XI.a.  The perioperative RN should review postproce-
dure physician medication orders, resolve any 
discrepancies, and plan care accordingly.

Reviewing the medication orders before the 
patient is discharged is a strategy to reduce 
medication errors or omissions after the patient 
leaves the health care organization. 

XI.a.1. When reviewing patient medications after a 
surgical or other invasive procedure, the 
perioperative RN should understand the 
procedure performed and the patient’s pre-
existing conditions before he or she com-
pares those considerations with the medica-
tions prescribers have initiated, resumed, or 
discontinued to verify medications are con-
sistent with the therapeutic objective and 
relevant medical history.

XI.a.2. Perioperative RNs should clarify medica-
tion orders that are not specific including, 
but not limited to, “resume previous 
orders.”

The Joint Commission discourages pre-
scribers from resuming previous orders.161 
Improving communication between physi-
cians who are writing discharge orders and 
patients’ primary care physicians has been 
identified as a key issue for promoting effec-
tive transitions of care at discharge.159

XI.b.  Using the medication reconciliation pro-
cess, the perioperative RN should collabo-
rate with physicians and pharmacists to 
develop effective medication plans for edu-
cating patients and their designated support 
persons at the time of discharge.

Discrepancies found through the medica-
tion reconciliation process often occur at 
the discharge phase of care.162 Effective 
medication reconciliation is a strategy to 
promote safe patient outcomes by reducing 
opportunities for errors and detecting dupli-
cate therapies.112,163,164 Researchers have 
reported that patients whose medications 
are electronically reconciled have a greater 
understanding of medication administration 
and the potential adverse effects of the med-
ications they are taking at the time of hospi-
tal discharge.165 Some medications (eg, oral 
antidiabetic agent metformin) cause compli-
cations (eg, contrast-induced nephropathy) 
if resumed too soon after the proce-
dure.166,167 Researchers report that patients 
who have a prescription to take warfarin are 
more likely to discontinue the medication 
after an overnight hospitalization for elec-
tive surgery or an ambulatory procedure 
compared with the general population.168 

There is a need for active communication 
between patients and their prescribers 
about when to resume anticoagulation ther-
apy because there is increased potential for 
miscommunication when the prescriber dis-
continuing the medication therapy is differ-
ent from the prescriber expected to write 
the order for resuming the therapy.168

Patients and the people who support 
them may be at risk for medication errors or 
less effective treatment when they have lim-
ited health literacy that influences their 
ability to understand instructions on pre-
scription medication labels.169,170 Using 
appropriate teaching strategies based on the 
patient’s needs (eg, learning readiness, lan-
guage preference, cognitive ability) and 
adjusting teaching strategies based on feed-
back are key components of the AORN 
“Standards of perioperative nursing” that 
can be applied at the time of patient 
discharge.108

XI.b.1. The discharge medication plan should 
include instructions for the patient to fol-
low up with the primary care provider to 
determine when to resume maintenance 
medications (eg, medications for blood 
pressure, diabetes). 

XI.b.2. The discharge medication plan should 
include follow-up instructions regarding 
laboratory tests that may be needed to 
assess levels of medications.
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XI.b.3. The discharge medication plan should spec-

ify when to discontinue medications.

XI.b.4. The discharge medication plan should 
include provisions for patients and their 
designated support persons who cannot 
read or when English is the second 
language.

XI.c.  The perioperative RN should use the discharge 
medication plan to educate patients and their 
designated support persons about how to imple-
ment the plan in their aftercare setting.

Patient-centered care is facilitated by linking 
the procedure just performed and preexisting 
conditions to the medication plan. Teaching 
enhances compliance with the medication 
plan.17,49,171

Because medication labels and the medica-
tion package inserts are often confusing, 
patients and the people who support them in 
aftercare need access to up-to-date information 
(eg, patient education fact sheets, online 
resources) about how to use their medications 
safely.5,51

XI.c.1. The perioperative RN should instruct 
patients and their designated support per-
sons regarding medication use in the after-
care setting.164,170 Instructions should 
include, but not be limited to,
• emphasizing the importance of carrying a 

medication list that has up-to-date infor-
mation, including prescriptions, over-
the-counter medications, and dietary 
supplements17 and

• explaining how to schedule, administer, 
and use adjunct equipment and supplies.

XI.d.  The perioperative RN should be familiar with 
state pharmacy laws regarding dispensing 
medications.

State pharmacy laws vary regarding dispens-
ing medications for patient use. Pharmacists are 
accountable for ensuring compliance with state 
laws pertaining to dispensing medications for 
aftercare use.10,11

XI.d.1. Facility-based pharmacists should be avail-
able if any medications or pharmaceutical 
products are to be sent home with the 
patient from the perioperative area. Par-
tially used solutions (eg, ear drops, eye 
drops) should only be sent home with the 
patient after being properly labeled by a 
pharmacist in a manner that is consistent 
with state pharmacy laws regarding 
dispensing.

XI.e.  The perioperative RN should coordinate medi-
cation orders, written or electronic, with third-
party providers.

The complexity of aftercare requires coordi-
nation with third-party providers (eg, pharmacy, 
durable medical equipment, home health agen-

cies) to ensure appropriate medications, equip-
ment (eg, patient-controlled analgesia pump), 
and supplies are available for aftercare use by 
patients or their designated support persons. 

XI.f.  The perioperative RN should perform an after-
care assessment (eg, telephone call).

Aftercare patient assessment is a safety strat-
egy that can identify patient status, response to 
medications, actual adverse conditions (eg, nau-
sea, vomiting, ineffective pain control, inability 
to perform activities of daily living), and knowl-
edge and compliance with the medication plan. 
Additional elements (eg, infection prevention, 
wound care/management, patient satisfaction) 
also can be collected during the aftercare 
assessment.160

XI.f.1. The perioperative RN performing the after-
care patient assessment should document 
the findings as soon as possible and take 
action as appropriate.

XI.g.  Perioperative RNs and pharmacists should be 
involved in developing suitable aftercare medi-
cation written instruction forms that take into 
consideration age-specific requirements (eg, 
large print), special populations (eg, readability 
and suitability, language requirements), and 
health literacy.10,11,17

Enhancing communication about medica-
tions and enabling patients to better understand 
their medications can be accomplished by creat-
ing a patient-friendly medication schedule 
tool.116 Safety issues (eg, incorrect dispensing of 
eardrops instead of eyedrops; patient self 
administering with glaucoma eye drops instead 
of anti-inflammatory eye drops) have been 
reported with look-alike, sound-alike ophthal-
mic medications.172 Patients who have limited 
or impaired vision may need additional care to 
encourage them to verify labels on medications 
that will be used at home after discharge. 
Including direct caregivers in the development 
of patient teaching tools enhances the effective-
ness of the tools because they can supply infor-
mation based on patient feedback.116

Recommendation XII

A comprehensive safety program should be developed to iden-
tify special care and handling of hazardous medications that 
are used in perioperative environments.

To be in compliance with the Occupational Safety and 
Health Administration (OSHA) hazard communication 
standard, health care organizations are required to 
have practice-specific assessments for hazardous medi-
cations that are used within the organization.173,174

XII.a.  The health care organization must have a haz-
ard communication program that identifies a 
continually updated list of hazardous medica-
tions that may be encountered by perioperative 
staf f  members.  The l ist  of  hazardous  
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medications must be posted to ensure worker 
safety.173,174

Hazard communication programs help 
inform health care workers about the risk of 
exposure to medications that are defined as haz-
ardous but that have dosage formulations that 
are solid or intact (eg, coated tablets or cap-
sules) and may not pose a significant risk of 
direct occupational exposure unless they are 
altered (eg, crushing tablets, making solutions 
from capsules outside of a ventilated cabinet).174

XII.a.1. A current material safety data sheet must be 
immediately available for all hazardous 
medicat ions  that  are  used in  the 
workplace.173,175

XII.b.  Hazardous medications or solutions should be 
stored in segregated areas with clear signage 
and warning labels. 

Clear signage and warning labels in storage 
areas separate from other medications helps to 
reduce the risk of errors in medication adminis-
tration and the risk of injury to the health care 
worker. Immediately available spill kits and 
waste containers facilitates containment of 
spilled hazardous substances and reduces the 
risk of injury to persons in the area.176,177

XII.b.1. Spill kits and waste containers for hazard-
ous medications should be stored with haz-
ardous medications or solutions in the stor-
age area.

XII.c.  Hazardous medications should be transported 
in sealed containers with Luer caps and no nee-
dles attached. The transport container should be

leak proof, 
resistant to breakage, and 
labeled with warning labels to alert person-
nel that contents are hazardous.174,178

XII.d.  Personnel handling hazardous medications 
should wear personal protective equipment 
(PPE) consistent with the type of exposure that 
can reasonably be anticipated. Personal protec-
tive equipment should include the following:

chemical protective gowns and two pairs of 
gloves when handling hazardous medications 
in the storage area or transporting hazardous 
medications to the point of use,176,178 
face shields when there is a potential for 
splashing or splattering, and
gloves.
An impervious or chemotherapy-rated gown 

protects perioperative team members’ skin, 
especially on the arms and torso, from exposure 
to the hazardous medication when reconstitut-
ing or admixing medications.174,178

Face shields protect mucous membranes, 
skin, and eyes from injury that can be caused by 
some cytotoxic agents.174 

Double-gloving and changing the outer glove 
after contact with hazardous medications pro-
tects perioperative team members from expo-

sure when administering or handling open con-
tainers of chemotherapy drugs.174

XII.d.1. Gloves worn for chemotherapy administra-
tion should meet the American Society for 
Testing and Materials D 6978 standards.179

XII.e.  Perioperative team members should follow the 
medication manufacturer’s recommendations 
for cleaning and handling of instrumentation 
exposed to the chemotherapeutic agent, for dis-
posal of body fluids of patients receiving che-
motherapeutic agents, and for disposal of 
unused medication.

Some cytotoxic agents leave a residue on 
instruments and require specific PPE and clean-
ing techniques. Traces of the medication may be 
retained in body fluids, making special disposal 
considerations necessary. Hazardous medica-
tions may have different disposal requirements 
than other medications. 

XII.f.  The hazardous medication safety plan should 
include medical surveillance of personnel who 
handle cytotoxic agents. 

Cytotoxic drugs have the potential to cause 
serious health risks to health care workers who 
are exposed to them.176 These medications are 
often mutagenic, carcinogenic, and teratogenic 
and may cause local injury when they come 
into direct contact with skin, eyes, or mucous 
membranes.180 Safe levels of exposure to these 
drugs have not been determined by OSHA, and 
no reliable system is currently available to mon-
itor exposure levels.175

Recommendation XIII

Medications should be disposed of according to local, state, 
and federal regulations; manufacturer’s instructions; and health 
care organization policy. 

A medication may be classified as a controlled sub-
stance or a medical hazardous waste and have federal, 
state, or local requirements for disposal. Factors influ-
encing the decision for how to dispose of medication 
waste include the ease of, access to, and cost of 
disposal.181

The Resource Conservation and Recovery Act is the 
federal law for management and disposal of solid and 
hazardous waste.69,182 Hazardous and non-hazardous 
waste regulations are defined by the Environmental 
Protection Agency and enforced at both the federal and 
state levels.183

The FDA web site is a source for information on 
medications that are safe to be flushed. Restrictions on 
flushing pharmaceuticals and related waste can be 
found in the federal Clean Water Act,184 as well as in 
state and local regulations. Fines and warnings of 
future penalties may be issued for failure to comply 
with restrictions for disposing of pharmaceutical waste 
into waterways.69

XIII.a.  Perioperative RNs should collaborate with phar-
macists to determine compliance with federal, 
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state, or local regulations and manufacturer rec-
ommendations for disposal of hazardous medi-
cations or solutions.

In general, about 5% of pharmaceuticals are 
considered hazardous because they have one or 
more of the following characteristics: waste 
ignitability, corrosivity, reactivity, or toxic-
ity.69,182,183 Hormonal agents and hazardous med-
ications may not be identified as hazardous 
waste at the federal level but may be managed 
as hazardous waste at the state level.178 Because 
of the complexity of hazardous pharmaceutical 
waste disposal, pharmacy consultation may be 
necessary to determine compliance.183

XIII.a.1. Medications should be disposed of by one 
of the following methods: 
• returning to the manufacturer, 
• donating the unused portion for reuse, 
• flushing down the drain, 
• disposing into a landfill, or
• incinerating.181

XIII.a.2. Medication disposal should be performed 
in a manner that does not contaminate the 
water supply. When prescription medica-
tions are not labeled as safe for flushing, 
pharmacists should advise health care 
workers as to the appropriate method for 
disposal at the point of use or if the item 
should be returned to the pharmacy for 
proper disposal.69

XIII.b.  Perioperative RNs should collaborate with phar-
macy personnel to develop processes for deter-
mining the proper methods of disposal and how 
unused and unopened medications in the medi-
cation storage areas are to be returned to the 
pharmacy.

Medication storage and control are important 
components of the medication management sys-
tem.43 Returning medications to pharmacies 
increases the accuracy for accounting for 
unused medications. Returning unopened medi-
cations to pharmacies may increase the chances 
for exchanging the medications to avoid out-
dates and consequent waste.

XIII.c.  Perioperative personnel who administer medi-
cations or handle medications within their 
scope of practice must follow established prac-
tices to validate controlled substance (Schedule 
II to IV) waste.

Licensed individuals are accountable for 
adhering to the Controlled Substance Act. Such 
adherence extends to retrieving and administer-
ing medication, and documenting the wasting of 
unused products.45

XIII.c.1. Licensed perioperative team members 
should participate in inventory manage-
ment of controlled substances.

XIII.c.2. Licensed perioperative team members 
should waste unused scheduled medica-

tions in accordance with federal regulations 
and health care organization policy. 

Recommendation XIV

Perioperative personnel should receive initial and ongoing edu-
cation and demonstrate competency in the performance of safe 
medication practices at least on an annual basis. 

Initial and periodic education on safe medication prac-
tices provides direction for personnel in providing safe 
patient care. Additional periodic educational programs 
provide opportunities to reinforce previous learning 
and introduce new information on adjunct technology, 
its use, and potential risks. Competency validation 
serves as an indicator that personnel have an under-
standing of safe medication practices. Evolving tech-
nology interfaces associated with infusion pumps, 
computerized order entry, and automated dispensing 
systems require initial and ongoing training to achieve 
the benefit of equipment designed to reduce medica-
tion errors.21,25,185

XIV.a.  An introduction to and review of policies and 
procedures for safe medication practices should 
be included in orientation and ongoing educa-
tion of personnel.

Reviewing policies and procedures assists 
health care personnel in developing knowledge, 
skills, and attitudes that affect patient 
outcomes. 

XIV.b.  At a minimum, education, training, and compe-
tency validation should address the following 
areas:

the medication use process;
at-risk behaviors in perioperative settings;
the nurse’s role in medication reconciliation; 
medications associated with emergency care;
education tools for patients and their support 
persons about prescribed medications;
pharmaceutical waste; and 
new regulations, technology, and procedures 
relevant to safe medication practices.

XIV.b.1. Competency  val idat ion  should  be 
documented.

Documented competency validation 
serves as a basis for staff development, qual-
ity improvement, and performance evalua-
tion. Documentation tools facilitate objec-
tivity and consistency and remove 
subjectivity from the validation process.

XIV.c.  Perioperative team members who handle medi-
cation products should demonstrate compe-
tency in the procuring process.

Product shortages occur in the procuring 
phase of the medication use process. Automati-
cally substituting other medication products 
increases the risk for human errors.186 When 
perioperative team members understand the 
medication purchasing process for perioperative 
patient care areas and participate in or serve on 
medication safety committees, more clinically 
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relevant decisions can be made to reduce the 
risk for human errors. 

XIV.c.1. Education should include product packag-
ing considerations (eg, single-dose, multi-
dose vials, inner sterile wrap), bioequiva-
lent issues, and pharmacotherapeutic issues 
that potentially increase the risk for error.

XIV.c.2. Education and competency validation 
should include safety considerations related 
to medication inventory and par levels 
including, but not limited to,
• s t a n d a r d i z i n g  s t r e n g t h  a n d 

concentration, 
• identifying distinct pairs for look-alike, 

sound-alike medication products,
• separating look-alike medication prod-

ucts, and
• disseminating information about product 

shortages and recalls.

XIV.c.3. Education should include risk-reduction 
strategies for inventory management includ-
ing, but not limited to,
• establishing temperature control for 

medications, 
• rotating stock, 
• processing product returns, including 

outdated medications, and 
• securing medication inventory (ie, both 

scheduled and non-scheduled products).

XIV.d.  Education and competency validation should 
include barriers to successful prescribing 
including, but not limited to,

determining scope of practice boundaries; 
recognizing what constitutes prescribing; 
receiving and processing verbal, written, or 
electronic orders; and
maintaining preference cards and standing 
order forms.
Educating perioperative team members about 

the parameters of the perioperative prescribing 
process is a strategy designed to reduce oppor-
tunities for adverse events. By establishing a 
broad understanding and appreciation of how 
their role supports accuracy in the prescribing 
process, perioperative team members are more 
likely to be accountable for ensuring the accu-
racy of verbal and standing orders. 

XIV.e.  Education should include the risks inherent to 
the transcribing process.

From a national perspective, approximately 
22% of the reported errors occurred at the point 
of transcribing.4

XIV.f.  Education and competency validation should 
include barriers to successful dispensing.

There are variations in dispensing processes 
across perioperative settings. Educating periop-
erative team members about safety parameters 
that are designed into the dispensing phase of 
the medication use process is a strategy 

intended to improve compliance with medica-
tion verification and accuracy before the medi-
cation intersects with direct patient care. 

XIV.f.1. Education and competency validation 
should include retrieving or returning med-
ications from automated dispensing storage 
systems or medication storage areas.

XIV.f.2. Education should include the pharmacist’s 
role regarding safety parameters in the dis-
pensing process.

In the dispensing process, pharmacists 
review medication orders, prepare products 
for perioperative use, serve as consultants 
to perioperative team members, and partici-
pate in inventory management with auto-
matic dispensing systems. Some periopera-
tive settings do not have a direct 
opportunity for pharmacists’ participation 
and, therefore, have reduced support in the 
dispensing process. Educating perioperative 
team members about pharmacists’ contribu-
tions at the dispensing phase will increase 
their awareness of safety parameters that are 
necessary to build into safe medication 
practices in perioperative settings.

XIV.g.  Perioperative team members should demon-
strate competency appropriate to their roles in 
the perioperative medication administration 
process.

Through education, perioperative RNs are 
able to exercise critical judgment in administer-
ing medications with the intent to reduce infec-
tions and adverse medication events. Licensed 
individuals other than RNs have multiple ways 
to demonstrate competency, such as medical 
staff appointment processes (eg, credentialing 
process), peer review, and quality reports. 
Through education, unlicensed personnel are 
able to demonstrate appropriate handling of 
medications (eg, labeling, handing off). 

Medication errors occur at the administration 
phase and across all phases of care in periopera-
tive settings.4 Knowledge and performance defi-
cits and calculation errors have been reported 
among the five leading causes of pediatric medi-
cation errors.130 Effective training, education, 
and support are identified as key elements to 
the success of using computer-entry systems to 
reduce medication errors.185

XIV.g.1. Perioperative RNs should demonstrate age-
specific competencies in obtaining, prepar-
ing, and administering medications.

XIV.g.2. Perioperative team members should demon-
strate competency in aseptic technique 
when preparing, handling, and administer-
ing medications.

XIV.g.3. Perioperative team members should demon-
strate competency appropriate to their roles 
regarding recommended safety practices for 
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medication administration including, but 
not limited to,
• confirming the medication with visual 

and verbal validation, 
• labeling medications on the sterile field, 
• labeling medications when outside of 

their original container regardless of the 
perioperative setting, and 

• confirming safe dosage limits and dosage 
calculations.

XIV.g.4. Perioperative team members should demon-
strate competency appropriate to their roles 
related to safe injection practices including, 
but not limited to,
• using one needle per injection, 
• using one syringe per injection, and 
• complying with sharps safety measures.

XIV.g.5. Perioperative team members should demon-
strate competency appropriate to their roles 
related to the use of medication containers, 
adjunct equipment, and supplies including, 
but not limited to,
• ampoules; 
• filtered needles for use with ampoules; 
• devices used to transfer medications to 

the sterile field; 
• infusion pumps; 
• volume injectors; 
• IV and irrigation tubing and connectors; 

and 
• syringes, needles, stopcocks, and sharp-

safety systems.

XIV.g.6. Perioperative team members should demon-
strate competency appropriate to their roles 
related to documenting medication 
administration.

XIV.g.7. Perioperative team members should be able 
to describe how the following conditions 
act as barriers to successful medications 
administration:
• hand off, shift relief, and breaks; 
• noise; 
• distractions; 
• lighting; 
• interruptions; 
• muffled voices through masks; 
• regional dialects; and 
• staff member age-related sensory changes 

(eg, hearing, vision).

XIV.g.8. Perioperative team members should demon-
strate safe handling of hazardous medica-
tions and solutions (eg, cytotoxic and che-
motherapeutic agents) including, but not 
limited to,
• preventing exposure,
• managing spills,
• disposing of hazardous wastes, and 
• handling of instruments that are exposed 

to chemotherapeutic agents.

Education and competency validation of 
the perioperative team members who work 
with the hazardous agents are essential to 
minimize exposure and promote workplace 
safety.174,175

XIV.h.  Perioperative team members should demon-
strate competency appropriate to their roles in 
monitoring patients’ responses to medications 
including, but not limited to, recognizing

effectiveness, 
ineffective responses, and
adverse reactions to medications.
Education helps to support perioperative 

team members in exercising critical judgment in 
evaluating patients’ physical, emotional, or psy-
chological responses to the medication and 
recording such findings.46

XIV.h.1. Perioperative team members should demon-
strate competency appropriate to their roles 
related to documenting patients’ responses 
to medications.

XIV.h.2. Perioperative team members should be able 
to describe how the following conditions 
act as barriers to successful monitoring:
• shift changes, 
• interruptions, 
• noise, 
• distractions, and 
• patient transfers to other phases of peri-

operative care.

XIV.i.  Perioperative team members should demon-
strate competency in emergency medication 
administration and management (eg, malignant 
hyperthermia, cardiac arrest, respiratory 
depression). 

XIV.i.1. Education should include mock drills for 
malignant hyperthermia, cardiac arrest, and 
other emergencies related to adverse medi-
cation responses. 

Mock drills help perioperative team 
members develop critical thinking skills.

XIV.j.  Education sessions for perioperative team mem-
bers should be initiated when new regulations, 
technologies, and procedures related to safe 
medication practices become available.

Regulations regarding pharmaceutical waste 
and safe medication administration continue to 
be updated. Technologies and new procedures 
relating to safe medication practices continue to 
evolve. When perioperative team members are 
up to date on recent regulatory developments 
and new equipment or product trends, they will 
be better prepared to comply with regulations, 
identify safety issues, and take appropriate 
actions. 
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Recommendation XV

Perioperative team members, consistent with their roles, should 
document all activities related to the medication use process 
throughout all phases of perioperative patient care.

Documentation throughout the medication use process 
is a professional medicolegal standard. Documentation 
is applicable at the systems level and the patient care 
level. At the systems level, documentation serves as 
basis for monitoring compliance and measuring perfor-
mance. At the patient care level, documentation facili-
tates continuity of patient care through clear communi-
cation and supports collaboration between health care 
team members.

XV.a.  Perioperative team member participation in the 
procuring process should be documented in a 
retrievable manner (eg, committee minutes, 
logs, reports).

Documentation serves as the medicolegal 
standard to measure adherence with safety prac-
tices including, but not limited to, 

selecting standardized products for use; 
rotating stock; 
returning products, including outdated 
medications; 
securing medication inventory (ie, both 
scheduled and non-scheduled products); 
reversing distribution or disposing of unused 
medications; and 
controlling temperature for temperature- 
sensitive medications. 

XV.b.  Perioperative team members’ involvement in 
the prescribing process should be documented 
in a manner that is consistent with their roles 
and scopes of practice.

Documentation serves as the medicolegal 
standard to measure adherence with prescribing 
processes. 

XV.b.1. Medication orders, regardless of origin (eg, 
standing, verbal, written, electronic), 
should be documented and signed by the 
prescriber.

XV.b.2. Medication orders should be legible and 
reflect legible signatures of the prescriber 
initiating the order and the caregiver tran-
scribing the verbal order.

It is the responsibility of the health care 
practitioner, in concert with the health care 
organization, to ensure that documentation 
clearly and unambiguously reflects the indi-
vidualized treatment of the patient. Having 
all health care providers use block print and 
sign their names to all written and verbal 
orders is one risk-reduction strategy 
designed to improve communication among 
caregivers. The extra step of block-printing 
the name of the prescriber affords the care-
giver an opportunity to contact the provider 
if a question, concern, or issue were to arise 

related to the written order. If the receiver 
of the order is unable to hear the order cor-
rectly or the caregiver is unable to read the 
written order, confusion or misinterpreta-
tion could result and lead to an adverse 
patient event.4

XV.b.3. Verbal and telephone orders should be 
authenticated with the prescriber’s signa-
ture and date and time.

XV.b.4. Standing medication orders should contain 
evidence of periodic review for accuracy.

Medication errors can occur from a fail-
ure to update standing orders or to individ-
ualize patient care by assessing the standing 
order for appropriateness to a specific 
patient condition or clinical situation.3 One 
study revealed that intraoperative standing 
orders in the form of preference cards 
increased the risk of potential medication 
errors.91 The following were among the 
major concerns from the study findings: 
• Surgeons were not double-checking 

changes made to the preference cards. 
• Medications listed on the preference 

cards were not what the surgeon wanted 
or intended to use.91

In another study, researchers imple-
mented preprinted physician orders for 
pediatric procedural sedation and reported 
an increase in documentation compliance 
(ie, legibility, completeness) and a decrease 
in medication ordering errors.89

XV.c.  Perioperative team members’ involvement in 
the transcribing process should be documented 
in a manner that is consistent with their roles.

Documentation serves as the medicolegal 
standard to measure adherence with transcrib-
ing processes. 

XV.d.  Perioperative team members’ involvement in 
the dispensing process should be documented 
in a manner that is consistent with their roles 
and scopes of practice.

Documentation serves as the medicolegal 
standard to measure adherence with dispensing 
processes. 

XV.d.1. Documentation should reflect a pharma-
cist’s review of all medication orders. Auto-
mated dispensing systems and pharmacy 
computer systems may be used to document 
pharmacist validation of medication 
orders.21

XV.e.  Medications administered should be docu-
mented in a manner that

is legible and easily accessible, 
is free of unapproved abbreviations and 
acronyms, 
is timely, 
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identifies the concentrations of the medica-
tion and solutions administered and the 
route of administration,
identifies the person who administered the 
medication, and 
indicates total amounts administered when 
there are multiple injections of the same 
medication (eg, lidocaine) administered dur-
ing a procedure.
Documentation serves as the medicolegal 

standard to measure adherence with administer-
ing processes. Documenting the total amount of 
medication administered when a medication is 
administered repeatedly over a course of time 
decreases the risk of injecting medications at 
toxic levels. 

XV.e.1. Documentation should reflect that Schedule 
II through V products that were not admin-
istered to the patient were disposed of in 
accordance with local, state, and federal 
law, as well as with the health care organi-
zation’s policy.

XV.f.  Documentation should reflect patient responses 
to administered medications.

Documentation serves as the medicolegal 
standard to measure adherence with monitoring 
processes.

XV.f.1. In the presence of ineffective response or 
adverse events, documentation should 
reflect actions initiated or interventions that 
were implemented.

XV.g.  Documentation should reflect the discharge pro-
cess related to medication reconciliation and 
the instructions presented to patients and their 
designated support persons for medications.187

Documentation serves as the medicolegal 
standard to measure adherence with medication 
reconciliation processes and to reflect the 
patient’s or designated support person’s 
response to the instructions given about 
medications. 

XV.h.  Documentation should reflect the aftercare pro-
cess including, but not limited to, a nursing 
evaluation of the patient’s postprocedure prog-
ress and follow-up activities that are deemed 
necessary based on the aftercare phone call.

Documentation serves as the medicolegal 
standard to measure adherence to aftercare 
processes. 

XV.i.  Medication documentation should include cor-
rect placement of zeroes and be free of unap-
proved abbreviations, acronyms, symbols, and 
dose designations. 

Confusing or easily misinterpreted abbrevia-
tions, acronyms, or symbols put caregivers at 
risk of making errors and compromising patient 
safety.188 A misplaced decimal point, a “U” 
interpreted as a “0” (zero), “QOD” confused 
with “QID,” or “AS” misinterpreted as “OS” 

puts patients at risk for medical errors with 
potentially serious results (eg, overdose, inade-
quate dose, omission due to laterality error, 
wrong medication administered, error in fre-
quency of administration). Improving communi-
cation by reducing abbreviations, acronyms, 
and symbols is a significant step toward reduc-
ing the occurrence of errors related to the inabil-
ity to accurately read and interpret written med-
ical orders and transcribed verbal orders.189

Computer systems designed for medication 
documentation may increase the risk of errors 
when their programs include

• abbreviated medication names because of 
character length limitations, 

• medication names listed in alphabetical 
order without mixed-case lettering or 
alternating colored lines as differentia-
tors, or 

• unclear expressions of drug dosages (eg, 
40000 versus 40,000).185

XV.i.1. Documentation should reflect that the mini-
mally required list of do-not-use items in 
the health care organization’s policy has 
been augmented to include problem-prone, 
high-risk, and high-volume abbreviations, 
acronyms, and symbols that are unique to 
medications in the perioperative practice 
setting.

XV.i.2. Abbreviations related to laterality should 
not be used when documenting activities 
related to medications.

XV.i.3. Documentation should include leading 
zeroes (eg, 0.X mg rather than .X mg) and be 
free of trailing zeroes (eg, X mg rather than 
X.0 mg). 

XV.i.4. Medication orders should not be numbered.

XV.j.  Across all perioperative settings and all phases 
of the medication use process, perioperative 
RNs should incorporate the Perioperative Nurs-
ing Data Set (PNDS) taxonomy when document-
ing medications whenever possible.

The PNDS is the standardized perioperative 
nursing vocabulary.190 Standardized documenta-
tion promotes nursing research. 

Recommendation XVI

Policies and procedures for safe medication practices should 
be developed, readily available in the practice setting, and 
reviewed periodically, and they should address direct patient 
care situations as well as organizational level situations. 

Policies and procedures are the operational guidelines 
that can be used to minimize patient risk factors while 
strategically linking the health care organization’s mis-
sion to its day-to-day operations. Policies and proce-
dures establish authority, responsibility, and account-
ability within the organization. Policies and 
procedures assist perioperative team members in 
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developing guidelines for continuous performance 
improvement and activities that support patient safety.

In addition to dosing errors and miscommunication, 
ineffective policies have been reported as one of the 
main categories associated with causes of error.130 Poli-
cies are needed in perioperative settings to help clarify 
the increased complexities that occur at several points 
in the medication use process, including communica-
tions related to verbal orders, medications removed 
from original containers, and sensory distractions.130 In 
addition, policies may help with improving inconsis-
tent practices for communicating current and previous 
medication regimens (ie, medication reconciliation) 
and reporting drug diversion in perioperative set-
tings.44,130 Administrative policies that are developed 
with participation from a variety of perspectives are 
more likely to provide guidance at the point of care, 
including education and training and appropriate doc-
umentation, as well as to provide for workplace safety 
and to set the tone for a culture of safety.

XVI.a.  Policies and procedures should be developed 
collaboratively by stakeholders who are knowl-
edgeable and are willing to advocate for safe 
practices in the various phases of the medica-
tion use process.

Involving all stakeholders in the process 
strengthens policies and procedures, contrib-
utes to interprofessional respect, and enhances 
teamwork and, therefore, compliance.

XVI.a.1. Stakeholders who are involved in policy 
and procedure development should be will-
ing to advocate for culturally sensitive med-
ication practices within the communities 
served including, but not limited to,
• age-specific populations, 
• special populations (eg, women’s ser-

vices, ophthalmology, oncology), and 
• ethnically diverse populations.

XVI.a.2. Stakeholders should help identify the types 
of resources that should be provided to the 
perioperative team via policies and proce-
dures. Examples include, but are not lim-
ited to,
• up-to-date online reference materials,
• access to Drug Information Centers, and 
• defined parameters for supplemental 

staff members (eg, agency nurse, consult-
ing pharmacist).

XVI.a.3. Stakeholders in the medication use process 
should identify barriers and solutions to 
achieving immediate access to medication 
safety policies and procedures at the time 
needed regardless of setting.

Ready access to policies and procedures 
provides clarity and guidance and reduces 
variance across the medication use process.

XVI.b.  Perioperative administrators should conduct a 
periodic review of the policies and procedures 
for the health care organization’s medication 
use process that is specific enough to consider 

external changes in medication safety best prac-
tices and the regulatory landscape in which the 
organization must comply.

Periodic reviews identify new knowledge, 
new regulatory guidelines, and internal limita-
tions or weaknesses that may exist in the medi-
cation use process, as well as determine contin-
ued relevance to setting. 

XVI.c.  Policies and procedures should promote safe 
medication practices throughout the medication 
use process and establish authority, responsibil-
ity, and accountability at the point of care.

Establishing authority, responsibility, and 
accountability for medication use at the point of 
care is a risk-reduction strategy that supports 
patient safety by facilitating development of 
quality assessment measures and guidelines for 
continuous performance improvement. The 
framework created through the health care orga-
nization’s policies and procedures pertaining to  
medication-use-process activities contributes to 
patient safety by aligning perioperative team 
members’ roles and responsibilities with their 
respective scopes of practice. 

XVI.c.1. Policies and procedures for procuring medi-
cations should include, but not be limited 
to, 
• therapeutic considerations for formulary 

management (eg, generation of antibiot-
ics, addition of new products to 
formulary); 

• packaging considerations (eg, standard-
ization, look-alike, sound-alike, unit of 
use); 

• security for medication inventory (ie, 
both scheduled and non-scheduled 
products); 

• rotation of stock (eg, first in, first out); 
• plans for medication disposal (eg, 

unused, outdated) and product returns; 
and 

• standardization of all locations where 
medications are stored including, but not 
limited to, 

anesthesia carts, 
emergency medication carts, 
refrigerators, freezers, or warmers, 
automated dispensing storage systems,
satellite pharmacies, 
storage areas with controlled access, 
and 
storage devices associated with sched-
uled substances.

XVI.c.2. Policies and procedures for prescribing 
medications should include, but not be lim-
ited to, 
• what constitutes prescribing; 
• parameters regarding who can prescribe; 
• the format (eg, verbal, written, electronic) 

for medication prescribing; 
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• clear medication orders (eg, no unap-

proved abbreviations); 
• a process for creating, maintaining, and 

reviewing preference cards and standing 
order forms; 

• verbal order verification (eg, read back, 
whiteboard); 

• environmental conditions that interfere 
with successful prescribing (eg, noise, 
interruptions);134 and

• forcing functions and constraints when 
appropriate.
When the health care organization has an 

electronic environment for prescribing med-
ications (eg, CPOE system), the policies and 
procedures should be consistent with infor-
mation technology policies for user verifica-
tion and password security.

XVI.c.3. Policies and procedures for transcribing 
medications should include, but not be lim-
ited to, 
• the roles and responsibilities of the per-

son involved in transcribing; 
• the health care organization’s specific 

forms (eg, medication administration 
record); 

• a process for verifying accurate patient 
identification on all forms; 

• the process for documenting that the 
order has been transcribed; and 

• how to transmit the order to the phar-
macy for processing, if appropriate.

XVI.c.4. Policies and procedures for dispensing 
medications should include, but not be lim-
ited to, 
• what constitutes dispensing; 
• parameters regarding who can dispense; 
• pharmacy or a comparable type of over-

sight for medication management 
processes; 

• par levels of medications in storage 
areas, including automated dispensing 
storage systems; 

• a process for retrieving or returning med-
ications from automated dispensing stor-
age systems or medication storage areas; 

• a process for how medications are pre-
pared (eg, compliance with The United 
States Pharmacopeia Chapter <797> 
guidelines104); 

• forcing functions for certain medications; 
and 

• a process for restocking medication stor-
age areas, including automated dispens-
ing storage systems (ie, replenishment).

XVI.c.5. Policies and procedures for administering 
medications should include, but not be lim-
ited to, 
• what constitutes medication administering;
• parameters regarding who can administer 

what medications;

• forcing functions and constraints when 
appropriate; 

• weight-based dose conversion charts into 
practice; 

• practices that incorporate the use of at 
least two patient identifiers to medica-
tion order;

• competencies and verification processes 
for administering medications;

• use of labels when medications are 
removed from their original containers; 

• guidelines for holding all containers 
until the end of the procedure; 

• disposal of unused medications and 
containers; 

• compliance with federal regulations (eg, 
Controlled Substances Act45 Resource 
Conservation and Recovery Act182); and 

• documentation of all medications admin-
istered, including compliance with docu-
mentation standards and do-not-use 
abbreviations and symbols.

XVI.c.6. Policies and procedures should define the 
role of perioperative team members with 
regard to monitoring patients’ responses to 
medications. Considerations should 
include, but not be limited to, 
• parameters (eg, how long, how often) for 

observing patients ’  responses to 
medications,

• competencies for monitoring patients’ 
responses to medications, and

• documentation of nursing activities 
related to the monitoring process (eg, 
evaluation findings, steps taken for 
adverse reactions).

XVI.d. Policies and procedures should establish author-
ity, responsibility, and accountability, consistent 
with scope of practice boundaries, for safe med-
ication practices and should be standardized 
across all phases of perioperative patient care.

Standardizing the process for transfer of med-
ication information with the broader process for 
transferring perioperative patient care informa-
tion provides consistency and improves the 
accuracy, reliability, and quality of the informa-
tion reported.191 

XVI.d.1. Policies and procedures should define the 
roles of perioperative team members with 
regard to the medication reconciliation, dis-
charge, and aftercare processes.

In addition to policies for the medication 
use process, policies for other processes 
that involve medications (eg, medication 
reconciliation, discharge, aftercare, transfer 
of information) provide a framework for 
safe patient care.192

XVI.d.2. Contents of the medication transfer-of-
patient-information report for each phase of 
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perioperative care should include, but not 
be limited to, the following:

Preoperative phase:
• medication allergies;
• medication side effects;
• vital signs (eg, temperature, pulse, respi-

ration, blood pressure);
• pain assessment; and
• medication profile, including preopera-

tive medications.

Intraoperative phase:
• medication allergies;
• medication side effects;
• anesthesia type and route;
• current or pending laboratory or other 

test results that relate to medications;
• medications administered, including 

dose and time; and
• administered IV and irrigation fluids.

Postoperative phase:
• anesthesia type and route;
• anesthesia professional’s orders related 

to IV medications;
• infusion pump settings;
• surgeon’s orders for medications;
• medications administered, including 

dose and time;
• patient responses to medications; and
• administered IV fluids and irrigation.191

XVI.e.  Health care organizations’ policies and proce-
dures should outline processes for initial educa-
tion, training, ongoing competency validation, 
and annual review across the medication use 
process.

Policies and procedures assist in the develop-
ment of activities that support patient safety, 
quality assessment, and the establishment of 
guidelines for continuous performance 
improvement. Standardizing processes for per-
formance expectations between perioperative 
settings facilitates continuity of care and 
reduces the risk of error when staff members 
rotate between areas. 

XVI.e.1. The processes for training, competency vali-
dation, and annual review pertaining to the 
medication use process should be standard-
ized between perioperative settings within 
the health care organization.

XVI.f.  Health care organizations should standardize 
perioperative documents and develop policies 
and procedures that include a list of do-not-use 
abbreviations, acronyms, and symbols that are 
inappropriate for inclusion in perioperative care 
documentation.

Perioperative settings may have three or more 
forms related to timing of doses (eg, preopera-
tive records, intraoperative records, postanes-
thesia records, anesthesia forms). Standardizing 
methods of documenting on the medication 

administration record and perioperative records 
will facilitate continuity of care. 

XVI.g.  Policies and procedures should promote a safe 
workplace as it relates to medication-related 
equipment and supplies.

Appropriate methods to protect health care 
workers from exposure to hazardous materials 
or bloodborne pathogens and to decrease the 
risk of disease transmission through sharps 
injuries are specified in OSHA regulations.193 
Injuries from hollow-bore needles constitute the 
majority of injuries and pose the highest risk of 
exposure to bloodborne pathogens.194 To help 
prevent hollow-bore percutaneous injuries dur-
ing injections and bodily fluid retrieval, health 
care organization policies can establish a prior-
ity throughout perioperative settings to supply 
safety devices such as needleless systems; 
sharps with engineered sharp injury protection 
devices; blunt cannulas to withdraw medica-
tions and fluids from vials; retractable, protec-
tive sheath or self-resheathing systems; and 
hinged re-cap needles to administer local anes-
thetics and other injectable medications. 

XVI.g.1. Policies and procedures should establish 
multidisciplinary teams to evaluate safety 
devices.

Staff members who work directly with 
medication safety devices are key members 
of the team.67

XVI.g.2. Policies and procedures should define 
required training and education on the use 
of appropriate sharps safety devices and 
risk-reduction strategies for preventing 
sharps injuries.

XVI.h.  Policies and procedures should promote a cul-
ture of safety including, but not limited to, 

establishing systems that promote recogni-
tion of conditions that are associated with 
adverse effects related to medication 
use137,138,195-197; 
defining communication expectations and 
types of team training to be implemented;
designating time out procedures to be per-
formed before each surgical or other invasive 
procedure that include a review of medica-
tions, allergies, and anticipated doses;
establishing protocols that address situations 
when patients have the same or similar 
names198;
offering guidance for open discussion of bar-
riers to safe medication use15,192,199,200;
establishing systems that promote open 
reporting of medication errors201;
establishing mechanisms to counter staff 
member fatigue202-208; and
requiring adequate illumination where medi-
cations are obtained, prepared, and 
administered.134 
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XVI.h.1. Policies and procedures should outline pro-

cesses for reporting to the quality improve-
ment committee and disclosing to patients 
and their designated support persons when 
a medication error or near-miss occurs.

XVI.i.  Policies and procedures should address phar-
maceutical waste.

Pharmaceutical waste disposal is a complex 
issue. Providing clarity and guidance about how 
to dispose of unused or outdated medications 
will facilitate compliance with waste disposal 
regulations. 

XVI.j.  Policies and procedures should address 
impaired workforce members and drug diver-
sion in perioperative settings including, but not 
limited to,

aligning with state licensing laws and other 
state regulations,
complying with human resource department 
policies,
defining channels for reporting suspected 
cases to appropriate authorities,
providing approved guidance for participat-
ing in evidence collection as directed by 
appropriate authorities,
listing peer-assistance programs approved for 
referrals,
identifying reentry to practice programs in 
accordance with licensing requirements, and 
restricting access to controlled substances 
after reentry to practice. 

Recommendation XVII

Perioperative team members should participate in a variety of 
quality improvement activities that are consistent with the 
health care organization’s plan and improve safe medication 
use by meeting or exceeding expectations from published 
national patient safety initiatives.

Health care organizations that use a variety of quality 
improvement activities (eg, failure modes and effects 
analysis [FMEA], root cause analysis, Plan-Do-Study-
Act) have better patient outcomes.9,209 All improvement 
processes require stakeholders to be actively engaged.

XVII.a.  Perioperative team members should partici-
pate in developing prospective strategies and 
identifying improvements across the medication 
use process.

Successful procurement programs aid in for-
mulary decisions, purchasing decisions, and 
inventory management. Identifying the nature 
of the errors that occur at the prescribing phase 
allows perioperative team members to design 
interventions and monitor effectiveness. 
Improving communication and documentation 
can improve transcribing. Errors that originate 
at the point of dispensing may be identified 
through an evaluation of the chain of custody of 
medications from the point of fulfilling the 
order through to the point of administering the 

medication, returning unused medications, and 
replenishing medication par levels. Process 
improvements for the administration phase 
often include verification strategies and systems 
that reduce distractions and fatigue.4 Observa-
tion may be a useful method of evaluating 
assessments in the monitoring phase of the 
medication use process.

Computer-entry errors may occur at any 
phase of the medication use process. To identify 
effective risk-reduction strategies to reduce 
computer-entry errors, it is important to focus 
on how the perioperative team members work, 
what activities are organized around the use of 
computers, and who will be open and willing to 
share their perspectives. Investing in training 
programs is another important component of 
performance improvement strategies related to 
computer-entry or computer-related errors.185 
Training programs may include how to use com-
puter systems effectively, how to build robust 
clinical decision-support databases, or how to 
establish full integration and connectivity with 
other key information systems (eg, laboratory, 
pharmacy).

XVII.a.1. Perioperative team members should incor-
porate prospective risk-reduction strategies 
(eg, FMEA) into the procurement process to 
examine areas including, but not limited to,
• identifying inventory items with sound-

alike, look-alike drug names; 
• identifying inventory items with similar 

packaging;
• restricting types of medications and con-

centrations based on pharmacy and ther-
apeutics committee recommendations;

• defining processes for product shortage 
situations;

• defining processes for determining 
replacement systems when recalls or sys-
tem malfunction trends are identified; 
and

• defining processes for reverse distribu-
tion of unopened, unused, or expired 
products.

XVII.a.2. Perioperative prescribers should develop 
proactive risk-reduction strategies for the 
prescribing process including, but not lim-
ited to, 
• adopting electronic health records, 
• avoiding verbal orders,
• using clear handwriting without 

abbreviations, 
• standardizing forms, and
• using Beers criteria.

XVII.a.3. Perioperative team members should 
develop risk-reduction strategies for the 
transcribing process including, but not lim-
ited to,
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• clearly communicating medication 

orders in the medication administration 
record or the perioperative record and 

• minimizing manual order transcription.

XVII.a.4. Perioperative team members should 
develop risk-reduction strategies for the dis-
pensing process including, but not limited 
to,
• controlling and recording access to 

inventory management when periopera-
tive staff members obtain medications,

• developing a methodology for accurate 
replenishing of automated dispensing 
storage systems within an established 
time frame, and

• implementing processes for irrigant and 
solution preparation by pharmacy staff 
members.

XVII.a.5. Perioperative team members should 
develop risk-reduction strategies for the 
administering process including, but not 
limited to,
• increasing the use of technology (eg, bar 

coding, dose confirmation software),
• standardizing and simplifying dosing 

charts,
• reporting medication allergies and medi-

cation contraindications,
• verifying timing of prophylactic antibiot-

ics, and
• e n s u r i n g  t i m e l y  a n d  a d e q u a t e 

documentation.

XVII.a.6. Perioperative team members should 
develop risk-reduction strategies for the 
monitoring process including, but not lim-
ited to, 
• auditing for documentation of the effects 

of medications and
• selecting appropriate equipment for use 

in the medication use process (eg, smart 
infusion pumps, adjunct equipment).

XVII.a.7. When making financial investments for per-
formance-improvement strategies related to 
computer-entry or computer-related errors, 
considerations should include 
• training programs for health care practi-

tioners about how to use computer sys-
tems effectively, 

• robust clinical decision-support data-
bases, and 

• full integration and connectivity with 
other key information systems (eg, labo-
ratory, pharmacy).185

Bar-code technology and computer docu-
mentation are examples of performance-
improvement strategies designed to increase 
compliance with documentation for medi-
cation administration. One study revealed a 
21.7% increase in the number of medica-
tions documented per cardiac surgery case 

when a bar-code medication administration 
system was used by anesthesia profession-
als.210 Another practice report discussed 
findings that revealed new opportunities for 
wrong dose or wrong drug errors when 
computer systems were used depending on 
the configuration of how medication names 
and dosages were displayed on the com-
puter screen.185 

Training programs increase familiarity 
with new systems. Robust clinical decision-
support databases are designed to alert 
users about computer-entry errors to allow 
correction before the error is made.

XVII.b.  Perioperative team members should develop 
processes for monitoring the medication man-
agement system to identify risk factors associ-
ated with medication errors and to strive for 
compliance with safety measures.

Monitoring provides a means to identify 
medication errors at the time or before the time 
they occur. Monitoring compliance with safety 
measures provides a means to correct situations 
at the time of occurrence and collect data for 
use in process-improvement projects. As a sys-
tem, monitoring in the medication use process 
allows for process improvement and compli-
ance with regulatory standards. 

XVII.b.1. The health care organization should include 
a variety of error-detection strategies in the 
monitoring process including, but not lim-
ited to,
• spontaneous reports;
• computerized triggers;
• random chart reviews, including medica-

tion audits; and 
• a classification reporting system, such as 

one endorsed by the World Health Orga-
nization (eg, Eindhoven Classification 
Model).211,212

Using more than one strategy facilitates 
identification of errors and risks for errors 
from multiple perspectives.

XVII.b.2. Perioperative team members should observe 
each other at various points in the medica-
tion use process to monitor for processes 
that inhibit safe medication use, including 
safe injection practices.

Observing interactions between working 
conditions, equipment, and people may 
reveal vulnerability for medication errors 
and opportunities for spontaneous coaching 
interactions to engage staff members in 
identifying risks (eg, discussion with a staff 
member not responding to clinical alarms).

XVII.b.3. Perioperative team members should moni-
tor aftercare processes.

XVII.b.4. Perioperative team members should monitor 
compliance with safe handling of chemicals, 
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cytotoxic agents, and hazardous waste in the 
workplace.

XVII.b.5. When observing for potential risks where 
medications are stored or used, periopera-
tive team members should address environ-
mental conditions including, but not lim-
ited to,
• space,
• illumination, 
• noise, and 
• interruptions.

XVII.b.6. Perioperative team members should moni-
tor for potential risks for medication errors 
related to equipment including, but not lim-
ited to,
• equipment alarms (eg, temperature, 

pumps), 
• infusion pumps, 
• tubing interconnectivity, and 
• hood or ventilation requirements for 

compounding irrigants.

XVII.b.7. Perioperative team members should 
actively participate in monitoring the health 
care organization’s medication management 
system.

Given that there are numerous failures in 
medication management systems,6 perioper-
ative team members bear the responsibility 
for actively identifying system level barriers 
that impede safe medication use.17 Actively 
participating in the improvement process 
requires monitoring of the medication use 
process to identify patterns and trends. 
Armed with such information, periopera-
tive team members can close the divide 
between expected care and actual care that 
is delivered.213

XVII.b.8. Perioperative team members should moni-
tor for a blame-free culture.

A culture of safety provides an atmo-
sphere where perioperative team members 
can openly discuss errors, process improve-
ments, or system issues without fear of 
reprisal.

XVII.c.  The quality improvement/process improve-
ment (QI/PI) program should include a routine 
review and update of all performance improve-
ment activities.

Reviewing the established QI/PI program 
may identify failure points contributing to med-
ication errors and may aid in improving patient 
safety. 

XVII.c.1. The perioperative QI/PI program should 
include periodic evaluation of the medica-
tion management process; for example, a 
routine review and update of all preprinted 
order sheets and facility-approved standing 
orders for clarity of 
• medication choice, 

• dose, and 
• delivery method.

XVII.c.2. The PNDS should be used to establish 
guidelines to monitor and manage institu-
tional improvements with regard to medica-
tion safety and to identify desired outcomes 
including, but not limited to, 
• the patient receives appropriate pre-

scribed medication(s) safely adminis-
tered during the perioperative period, 

• the patient demonstrates knowledge of 
medication management, and 

• the patient demonstrates knowledge of 
pain management.190

XVII.c.3. Medication performance improvement indi-
cators should include structure, process, 
and outcome metrics. A baseline and a tar-
get should be used for routine reviews of 
performance indicators including, but not 
limited to,
• reducing the number of preoperative 

antibiotics administered outside of the 
acceptable time frame;

• eliminating the number of medication 
range orders without specification;

• reducing the number of medications 
drawn up in unlabeled syringes;

• reducing the number of outdated medica-
tions found;

• reducing the number of clinical staff 
members who do not demonstrate 
knowledge of the proper verbal order 
process, including “read back;”

• reducing the number of times unap-
proved abbreviations occur in nursing 
documentation; and

• reducing the number of illegible entries 
of medications that occur in nursing 
documentation.49

XVII.c.4. Standardized medication safety event mea-
surements should be incorporated into per-
formance improvement reviews. Measure-
ments should include, but not be limited to, 
• event definitions, 
• event severity classification, 
• event preventability criteria, 
• control event capture, 
• standardized recording tools, and 
• rater training and ongoing inter-rater reli-

ability evaluation.214

XVII.d.  Quality improvement activities (eg, root cause 
analysis) should be used to investigate and doc-
ument all actual or potential (eg, near miss) 
medication errors across the medication use 
process.

Quality improvement activities are expecta-
tions for all professionals within the health care 
team.215 Documenting such activities fulfills reg-
ulatory and accreditation requirements. 
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XVII.e.  Health care organizations should adopt a stan-

dardized approach to reporting (eg, incident 
report, hotline) errors and near misses related to 
medications and medication administration 
equipment.

Standardization helps to achieve consistency 
in reporting.

XVII.e.1. Perioperative team members should 
actively participate in error reporting 
regardless of where the error originates 
within the medication use process and 
regardless of whether patient harm results 
from the error.

Information from near-miss and medica-
tion error reports can be used to identify 
trends, develop new safety measures, and 
educate members of the perioperative team 
to increase awareness of and improve com-
pliance with safe medication practices.

XVII.e.2. Health care organizations should participate 
in a national medication error reporting 
program.

Participation in national medication 
error programs (eg, ISMP National Medica-
tion Error Reporting Program) and state 
reporting programs will enhance the data 
available to identify trends for medication 
errors in perioperative settings. The infor-
mation collected by the national medication 
error programs is used to educate regulatory 
agencies, professional organizations, front-
line practitioners, consumers, and the phar-
maceutical industry about preventing future 
adverse drug events.1

XVII.e.3. Health care organizations should have a 
process to monitor and report incidents of 
equipment malfunction that lead to patient 
harm as outlined in the Safe Medical 
Devices Act of 1990.216

XVII.e.4. Health care organizations should have a 
process to report serious adverse events, 
product quality problems, or product use 
errors to the ISMP and FDA through the 
MedWatch web site.

The data from these reports are used to 
maintain safety surveillance of products 
associated with medication administration 
and may be used to prompt a modification 
in use or design of the product to improve 
its safety profile and patient safety.51

XVII.f.  Perioperative team members who serve on 
their organization’s quality improvement com-
mittee or root cause analysis group should be 
included when analyzing findings from medica-
tion error reports and planning corrective 
interventions. 

XVII.f.1. When a medication error or near-miss 
occurs, perioperative administrators should 
collaborate with the health care organiza-

tion’s quality improvement committee 
members regarding disclosure of medica-
tion errors to patients and their designated 
support persons.

Glossary

Compounding: The process of combining two or 
more different medications. Compounding does not 
include mixing, reconstituting, or similar acts that are 
performed in accordance with the directions contained 
on approved labeling that is provided by the product’s 
manufacturer or other manufacturer directions consis-
tent with that labeling.

Multidose vial: Defined by the Safe Injection Prac-
tices Coalition (SIPC) as a bottle of injectable medica-
tion that contains more than one dose of medication 
and has a label to indicate approval by the US Food 
and Drug Administration for use on more than one 
person. 

Par level: Minimum inventory level that has been 
identified to match the volume typically used within a 
specified time frame to promote rotation of stock and 
avoid outdates.
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