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Communication errors result in substantial periopera-
tive morbidity and mortality. More than 70% of medical 
errors are related to poor communication. Despite prac-
tice guidelines and regulatory directives to standardize 
patient handoffs, evidence shows that the transfer of 
patients by anesthesia providers remains informal 
and brief. The purpose of this evidence-based practice 
improvement project was to implement a standardized 
handoff to improve the quality and continuity of the 
transfer of information, perceptions of patient safety, 
and healthcare worker satisfaction. Twenty CRNAs 
were selected using purposive nonprobability snow-
ball sampling to create a Team Strategies to Enhance 
Performance and Patient Safety (TeamSTEPPS) change 
team. Participants completed an anonymous preinter-

vention survey regarding their handoffs of anesthetized 
patients. Education was provided regarding the prob-
lem and current practice guidelines. The team modified 
and adopted their own version of Wright’s PATIENT 
mnemonic, which was implemented for 2 weeks. The 
change team completed an anonymous postinter-
vention survey. Preintervention and postintervention 
survey data were analyzed using paired t test with a 
range of P < .0001 to .0003, demonstrating statistically 
significant improvements in the quality and continuity 
of the transfer of information, perceptions of patient 
safety, and healthcare worker satisfaction. 

Keywords: Anesthetized patient, perioperative safety, 
standardized handoff, TeamSTEPPS.
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M
edical and surgical errors due to commu-
nication breakdown have been identified 
as the cause of a large number of patient 
deaths. Most of the 44,000 to 98,000 
deaths occurring annually result from 

healthcare errors.1 The Joint Commission reported that 
70% of 3,000 sentinel events analyzed over 9 years were 
caused by communication problems, with over half of all 
communication breakdowns occurring during handoffs.2 
In 2007 The Joint Commission National Patient Safety 
Goals outlined expectations for effective handoff commu-
nications, which included implementing a standardized 
process.3 Subsequently, the Association of periOperative 
Registered Nurses (AORN) and the US Department of 
Defense Patient Safety Program (DoD PSP) issued a policy 
guide and toolkit for standardizing handoffs.2 There is 
compelling evidence in the literature that supports imple-
mentation of a standardized handoff procedure for the 
transfer of care of the perioperative patient to improve 
the quality and continuity of the transfer of information, 
perception of patient safety, and healthcare worker sat-
isfaction. Despite these findings, it has been shown that 
handoffs are often informal and brief.4 

This evidence-based practice (EBP) improvement 
project sought to implement a standardized handoff pro-
cedure for the transfer of care of perioperative patients, 
with the goals of improving the quality and continuity of 
the transfer of information, enhancing patient safety, and 
increasing healthcare worker satisfaction. The pertinent 
literature is reviewed first.

Review of the Literature
A search of the literature was conducted to answer the 
clinical question “Does standardizing handoff proce-
dures for the transfer of care of perioperative patients 
improve the quality and continuity of the transfer of 
information, patient safety, and healthcare worker sat-
isfaction?” Professional practice guidelines from The 
Joint Commission, AORN, and the DoD PSP were also 
reviewed. Using the keywords standardized handoff, 
checklist, perceptions, perioperative, handoff or hand off or 
hand-off, and handover or hand over or hand-over, as well 
as Medical Subject Heading (MeSH) terms, the author 
searched the following databases: The Cochrane Library, 
Cumulative Index to Nursing & Allied Health Literature 
(CINAHL), and PubMed. A total of 37 articles were 
identified, and 6 articles that best answered the clinical 
question were reviewed. 

• Improved Quality and Continuity of Information 
Transfer. Standardization of handoff procedures has 
been identified as a way of improving the transfer of 
information during the handoff of patient care. In one 
systematic review that resulted in the inclusion of 36 
articles published over 29 years, 81% (n = 29) based 
their handoff standardization efforts on continuity of care 
and patient safety.5 Another systematic review, which 
included 19 studies, involved a total of 13 countries, and 
had a pooled sample size of 21,604, was a meta-analysis 
of teamwork and communication contributing to quality 
and continuity of information transfer; this review study 
demonstrated a positive standardized effect size of 1.180, 
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indicating an improvement in team communication 
when a checklist was used.6 

A prospective randomized controlled trial of 120 post-
anesthesia handoffs demonstrated that the percentage of 
overall items handed off increased significantly with the 
use of a written checklist tool.4 A 2-part controlled trial 
with an 85% response rate (n = 51) demonstrated inclu-
sion of key patient information, including code status, 
problem list, and medication lists 100% of the time when 
a structured handoff tool was implemented compared 
with less than 55% at baseline (P < .01) in subjects who 
did not receive the intervention.7 This finding indicated 
that the implementation of a structured handoff tool 
resulted in significant improvement in the quality and 
continuity of information transfer.7 Although quality 
and continuity of information transfer is an important 
outcome measure, without healthcare worker satisfac-
tion, implementing any type of process change can be 
extremely difficult. 

• Improved Healthcare Worker Satisfaction. Metrics 
for satisfaction are a relatively important measure for im-
plementation and evaluation of a handoff tool.5 The use 
of a structured form or checklist that promoted transfer 
of pertinent information was shown to be a facilitator of 
handoffs, also promoting nurse satisfaction, whereas too 
little information, too much information, and inconsistent 
quality were seen as barriers to handoffs that led to the 
dissatisfaction of nurses.8 

Satisfaction with a structured handoff tool was demon-
strated by Wright,9 involving a large convenience sample 
(N = 1,000) of Certified Registered Nurse Anesthetists 
(CRNAs) from 3 hospitals with a response rate of 30.2% 
(n = 302). Most of the 30 CRNAs who completed an 
evaluation questionnaire agreed or strongly agreed that 
they like the idea of adopting a standardized handoff 
process.9 All agreed or strongly agreed that the use of 
the PATIENT mnemonic (Figure 1, first column) to 
facilitate standardized handoffs of anesthetized patients 
was effective and organized.9 A structured handoff tool 
also improved residents’ confidence in the handoff 
process, indicating satisfaction.7 Whereas quality and 
continuity of information transfer and healthcare worker 
satisfaction were predominate themes that demonstrated 
improvement with the use of a standardized handoff 
procedure, neither is as fundamentally important to the 
implementation of a standardized handoff procedure as 
the issue of patient safety. 

• Improved Patient Safety. Implementing a standard-
ized checklist improved communication in the surgi-
cal suite, demonstrating a positive standardized effect 
size that indicated improvements in morbidity, 0.123; 
mortality, 0.088; and compliance with safety measures, 
0.268 (P < .05).6 In a 2-part controlled trial of 241 sub-
jects (control, n = 80; experimental, n = 161), the rate 
of perceived near-miss events after implementation of 

a structured handoff tool was reduced by 23.5% (P = 
.0341).7 “Improving patient safety” has been identified 
as a distinguishing trait that is most likely to lead to the 
adoption of a standardized transfer process and a change 
in practice (n = 234, 77.4%).9 

• Evidence-Based Practice Guidelines. Although 
theory provides a framework for predicting what will 
happen when original research is conducted, it is prac-
tice guidelines based on proven evidence that guide EBP 
improvement projects. 

The AORN has established a guideline on patient 
handoffs for healthcare workers based on research and 
evidence provided by the DoD PSP and standards set 
forth by The Joint Commission National Patient Safety 
Goals. The purpose of the guideline is to provide structure 
and support to performing standardized handoffs while 
transferring care of surgical patients to diminish the risk 
of error and improve patient outcomes.2 The AORN’s 
mission is to collaborate with professional and regulatory 
organizations, industry leaders, and other healthcare part-
ners to promote safety and optimal outcomes for patients 
undergoing operative and other invasive procedures.2 
Addressing a national movement to improve communica-
tion between healthcare teams, which was prompted by 
the Institute of Medicine’s challenge to prevent medical 
errors and The Joint Commission’s analysis of more 
than 3,000 sentinel events implicating communication 
breakdowns during handoffs, the AORN joined with the 

P – Procedure:

 Patient: Preop assessment and current  
 (quick scan) condition

  Position:

  Pacemaker:

A – Anesthesia: T ype of anesthetic/medications

 Antiobiotic:

 Airway:  Level of difficulty and current 
management

 Allergies: 

T – Temperature:  Includes type of monitoring and 
warming devices

I – IVs/invasive lines:  Type of access, infusions, blood 
products, I and Os

E – ETCO2: Vent parameters, RR, PIP, O2 level, 
 (ventilation) and vent mode

N – Narcotics:  Those given, and those needing to be 
reconciled

T – Twitches:  Neuromuscular monitoring, degree of 
paralysis

Figure 1.  Modified PATIENT Mnemonic to Facilitate 
Standardized Handoffs of Anesthetized Patients
Abbreviations: ETCO2, end-tidal carbon dioxide; I and O’s, 
intake and outtake; IVs, intravenous lines; O2, oxygen; PIP, peak 
inspiratory pressure; pre-op, preoperative; RR, respiratory rate; 
vent, ventilation.
(Adapted from Wright.9)
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DoD PSP to model a toolkit for use in the perioperative 
environment.1-3 This toolkit is a product created out of 
the evidence-based team training curriculum used by the 
Department of Defense (DoD) called Team Strategies to 
Enhance Performance and Patient Safety (TeamSTEPPS); 
it provides a guideline for standardizing patient handoffs 
in accordance with the 2007 Joint Commission National 
Patient Safety Goals Requirement 2E.2,10 The AORN rec-
ommends that each healthcare facility adopt, develop, and 
implement a tool that promotes standardization of the 
handoff process, with the goal of improving patient care 
and enhancing patient safety.2 The AORN recognizes that 
each perioperative setting is unique. The organization does 
not endorse any tool, but rather it provides a guideline 
for handoff tool development to standardize the handoff 
process, benefiting from DoD PSP successes, while also 
aligning with The Joint Commission requirements and al-
lowing for adaptions in unique practice settings.

The DoD has used these TeamSTEPPS techniques for 
more than 20 years and has demonstrated evidence of im-
proved communication, patient safety, and reduction of 
errors related to communication breakdowns. Borrowed 
in part from communication processes in the aviation 
industry, TeamSTEPPS provides a conceptual framework 
designed to guide EBP change projects with a focus on 
effective communication in healthcare to improve patient 
safety.10 The TeamSTEPPS model integrates Kotter’s 
Eight Step Process of Successful Change, but further de-
lineates the process by outlining 3 phases, which include 
up to 17 steps.11,12 TeamSTEPPS was recently adopted 
as the official quality improvement infrastructure at the 
author’s large regional medical center and is specifically 
designed to be tailored to the organization in which it is 
being implemented. Various steps in phases 1 and 2, such 
as conducting a site assessment, gaining leadership com-
mitment, and preparing the environment, were previous-
ly addressed. A sense of urgency is created by presenting 
statistical evidence, in this case related to morbidity and 
mortality due to medical errors caused by communica-
tion breakdown during handoffs.10,11 Next, the change 
team is built by choosing key players and proven leaders 
who can lead the change process.10 The team then devel-
ops a change vision and strategy, in this case determin-
ing which phase of the perioperative continuum will be 
the first point of implementation and what type of tool 
should be created or adapted for standardizing hand-
offs. Communication is focused on promoting buy-in 
from resistors by acknowledging their concerns and by 
strengthening and improving the change project through 
answering their tough questions.10 Once the implemen-
tation phase begins, short-term goals are set, such as the 
successful handoff of perioperative patients for 2 weeks 
using the new standardized process. Successes are shared 
to empower others to get involved. Finally, a critical 
mass is reached, and the group, who has influence over 

the individual, is performing standardized handoffs rou-
tinely.13 A new culture is formed. Sustainment focuses on 
continuing cycles of planning, training, assessment, and 
implementing, to continually improve the process and 
ensure continued success. 

• Summary and Gaps in the Literature. There is no 
evidence from these studies contrary to the develop-
ment, adoption, and implementation of standardized 
handoff procedures for healthcare workers transferring 
care of perioperative patients. Limitations in the litera-
ture include few studies specific to the transfer of care 
of the anesthetized patient; however, there is reasonable 
transferability of the evidence regarding the standardiza-
tion of handoff procedures, which can be applied to all 
perioperative patients. 

Methods 
• Project Design. This EBP quality improvement project 
used a pretest/posttest quality improvement design. It 
follows The Johns Hopkins EBP model14 and guide-
lines, and implements concepts and principles of the 
TeamSTEPPS framework, explained earlier. Proposals 
were submitted to the institutional review boards at 
both the hospital and the university to obtain approvals. 
This project did not involve human subject research and 
qualified for expedited, exempt review. Participation in 
this project was voluntary. 

• Sample. The project consisted of 20 CRNAs in-
volved in the transfer of care of anesthetized patients 
in the perioperative department of an 800-bed regional 
medical center in West Central Florida. This project used 
purposive, nonprobability, snowball sampling from a 
convenience sample of CRNAs to create a “change team.” 
Early adopters, innovators, laggards, and potential nay-
sayers were specifically selected. 

• Instrument. The preintervention and postinterven-
tion surveys were based on a pilot instrument published 
by Wright9 on Examining Transfer of Care Processes in 
Nurse Anesthesia Practice, which this investigator was 
given permission to adapt. The preintervention survey 
consisted of 1 categorical question, 5 multiple-choice 
items, and 3 open-ended questions. Items were modified 
to more closely address the indicators of this project: 
continuity and quality of transfer of information, periop-
erative staff satisfaction, and perioperative staff perception 
of patent safety. The postintervention survey contained 3 
categorical items, including 2 demographic questions, 5 
multiple-choice items, and 3 open-ended questions. The 
survey instruments are provided in Table 1. 

• Intervention. The intervention consisted of edu-
cation of the change team, followed by the modifica-
tion, adoption, and implementation of a standardized 
handoff procedure in the perioperative setting using 
the TeamSTEPPS model.10 This project was conducted 
through a series of scheduled face-to-face meetings and 
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supplemental follow-up email communications. 
At the first meeting, the author educated the team 

through a brief digital slide (PowerPoint, Microsoft Corp, 
Redmond, WA) handout, which consisted of defining 
the problem, creating a sense of urgency, and propos-
ing a strategy to address the problem. Current practice 
guidelines, The Joint Commission requirements, statisti-
cal data, and evidence from the literature with references 
were provided. The team members were introduced to 
various options for their consideration and discussion 
through individual slides such as “Where Do We Start?” 
“Deciding on the Right Tool for the Job,” and “What’s 
in My Toolbox?”. A more comprehensive packet of 8 
different handoff communication tools from various 
healthcare facilities across the country, available from the 
AORN Toolkit, was provided to each team member. By 
the end of the first meeting, the change team unanimous-
ly decided to begin to address the problem by starting 
intraoperatively with the handoff of care of anesthetized 
patients between CRNAs, and to look at the PATIENT 
mnemonic9 as a starting point. A follow-up email was 
sent to the change team within 24 hours including a de-
lineation of next steps. 

One week after the conclusion of the first meeting, 
the team reconvened to discuss ideas for further develop-
ment and possible readiness for adoption of a standard-

ized handoff tool. Ideas for possible modification of the 
PATIENT mnemonic were elicited, and the team agreed 
to add 2 words, as seen in Figure 1. Pacemaker was 
added under the P portion of the mnemonic because of 
recent policy changes regarding anesthetic management 
of patients with pacemakers and implanted defibrillators. 
Medications was added as an adjunct of the Anesthetic 
portion of the mnemonic to encourage review of spe-
cific medications given during the anesthetic. The team 
members agreed to adopt the modified PATIENT mne-
monic for use as the designated standardized handoff tool 
for the transfer of care of the perioperative anesthetized 
patients at their hospital. A follow-up email was sent to 
introduce the new modified “PATIENT” handoff, and 
participants were instructed to begin using it. 

• Implementation. Implementation of the newly mod-
ified and adopted standardized handoff tool by the 
TeamSTEPPS change team began 4 weeks after the sample 
of 20 CRNAs was selected. The CRNAs were given 72 
hours to complete the anonymous preintervention survey 
2 weeks before beginning education of the team, and 
subsequently completed the anonymous postintervention 
survey within a 72-hour window after the standardized 
handoff was implemented for a period of 2 weeks. 

• Data Analysis. Data obtained through Likert-type 
questions from preintervention and postintervention 

Table 1.  Survey Instruments

Preintervention Survey

·  Over the past two weeks, how many times did you use a standardized handoff process when either giving or receiving report of an 
anesthetized patient?

· I am satisfied with the current transfer of care process for use when giving/receiving report of an anesthetized patient.

· The current handoff process is appropriate.

· The current handoff process lends itself to mistakes.

· The current handoff process is comprehensive.

· The current handoff process provides an effective way of transferring important information.

· Positive aspects of the current handoff process.

· Suggestions for improvement/barriers to the current handoff process

· Additional comments

Postintervention Survey

· How long have you been working as a Certified Registered Nurse Anesthetist?

· On average, how many hours per week do you spend providing anesthesia care as a Certified Registered Nurse Anesthetist?

·  Over the past two weeks, how many times did you use a standardized handoff process consisting of a mnemonic, or other stan-
dardized handoff tool when either giving or receiving report of an anesthetized patient?

· The standardized handoff process is appropriate.

· The standardized handoff process lends itself to mistakes.

· The standardized handoff process is comprehensive.

· The standardized handoff process provides an effective way of transferring important information.

· I am satisfied with the standardized transfer of care process for use when giving/receiving report of an anesthetized patient.

· If you have used the standardized handoff process in the past two weeks, please briefly describe any positive aspects of the process.

· If you have used the standardized handoff process in the past two weeks, please provide suggestions for improvement/barriers to use.

· If you have chosen not to use the standardized handoff process over the past two weeks, please explain.

· Please provide any additional comments.
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surveys were analyzed using a paired t test. A descrip-
tive analysis of survey responses was also provided. In 
the interest of identifying relevant patterns or trends, the 
author also performed a thematic analysis of the free-text 
responses to open-ended questions. The author began by 
reading and rereading these responses to become familiar 
with them. Words and short phrases were highlighted in 
code using various colors, from which emerging themes 
were identified and then named.

Results 
• Demographics. The results of demographic questions 
indicated that most CRNAs involved in this project had 
worked as a CRNA for 5 years or less and had spent more 
than 36 hours per week providing anesthesia care.

• Analysis of Paired t Test. Analysis of a paired t test 
indicated statistically significant improvement when 
participants’ preintervention (nonstandardized) handoff 
procedure was compared with the postintervention stan-
dardized procedure in the following areas: number of 
standardized handoffs performed, satisfaction with the 
transfer process, appropriateness of the handoff process, 
whether the handoff lends itself to mistakes, whether 
the handoff process is comprehensive, and whether the 
handoff provided for effective transfer of important infor-
mation. These results are reported in Table 2. 

• Descriptive Analysis. A descriptive analysis was also 
performed to compare preintervention survey data with 
postintervention survey data. These data demonstrated 
improvement in all categories (Table 3). Although only 
6% of the 20 CRNAs (n = 1) reported performing 6 or 
more standardized handoffs during the 2 weeks before 
the intervention, 72% of CRNAs (n = 13) reported that 
they performed a standardized handoff at least 6 times, 
and as many as 15 times or more, during the 2 weeks fol-
lowing the intervention (Figure 2). No CRNAs strongly 
agreed with being satisfied with the handoff process 
before the intervention; however, 50% (n = 9) strongly 
agreed with being satisfied with the transfer process 
after the intervention. Although 67% (n = 12) of CRNAs 
reported that they disagreed or strongly disagreed with 
the handoff process being appropriate before the inter-

vention, just 6% (n = 1) reported disagreeing or strongly 
disagreeing that the handoff process was appropriate fol-
lowing the implementation of the standardized process. 
Ninety-five percent of CRNAs surveyed (n = 17) agreed 
or strongly agreed that the preintervention handoff 
process lent itself to mistakes, whereas only 11% of 
CRNAs surveyed (n = 2) agreed or strongly agreed that 
the standardized handoff process lent itself to mistakes 
(Figure 3). Although 78% (n = 14) of CRNAs disagreed 
or strongly disagreed that the handoff process was com-
prehensive before the intervention, 6% (n = 1) disagreed 
or strongly disagreed that the standardized handoff 
process was comprehensive. Finally, whereas 67% (n 
= 12) disagreed or strongly disagreed that the preinter-
vention handoff process was effective for transferring 
important information, 6% (n=1) disagreed or strongly 
disagreed that the standardized handoff process provided 
for effective transfer of important information. 

• Thematic Analysis of Open-Ended Questions. A the-
matic analysis of the responses to open-ended questions 
was performed. Three open-ended questions were asked 
at the end of the preintervention survey, and 4 were 
asked at the end of the postintervention survey. 

Preintervention questions were as follows: 
1.  “Please briefly describe any positive aspects of the 

current handoff process.” Twelve participants re-
sponded. Six participants did report positive aspects, 
with 1 reporting both positive and negative aspects. 
Five participants reported negative aspects but no 
positive aspects. One response simply reported 
“none.” Positive aspects of the preintervention 
handoff process included 4 related to the format, 
1 related to the length, and 1 related to quality. 
Negative aspects of the preintervention process in-
cluded 3 related to format and 3 related to quality. 

2.  “Please provide suggestions for improvement/barriers 
to the current handoff process.” Sixteen participants 
responded. Seventeen barriers to the preinterven-
tion handoff process were reported, including 8 
related to quality, 6 related to engagement, 2 related 
to format, and 1 related to length. There were 11 
suggestions for improvement reported, including 

Table 2.  Results of Paired t Test for Likert-Type Scores
a t (df = 17) = 3.965; CI = 99.99%

 Preintervention mean Postintervention mean  P 
Outcome  (SD), n = 20  (SD), n = 18 ta (2-tailed)

Number of standardized handoffs performed 1.30 (0.57) 3.16 (1.10) −7.08 < .0001

Satisfaction with transfer process 2.15 (0.74) 3.39 (0.78) −5.05 < .0001

Handoff process is appropriate 2.35 (0.49) 3.39 (0.78) −4.49 .0003

Handoff process lends to mistakes 3.60 (0.60) 1.78 (0.65) 8.42 < .0001

Handoff process is comprehensive 2.20 (0.52) 3.22 (0.73) −4.49 .0003

Effective transfer of important information 2.32 (0.58) 3.39 (0.78) −4.61 .0002
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5 related to engagement, 5 related to format, and 1 
related to quality. There were no suggestions made 
related to length of the handoff process. 

3.  “Please provide any additional comments.” Two par-
ticipants reported 2 additional barriers related to 
quality and 1 related to length, in addition to a 
suggestion for improvement in quality and 1 sugges-
tion for improvement in format. One participant re-
ported that the overall quality of the current handoff 
process was “relatively good” but “there is always 
room to improve safety.” 

Postintervention questions were as follows: 
1.  “If you have used the standardized handoff process in 

the past 2 weeks, please describe any positive aspects 
of the process.” Ten participants responded. Positive 
aspects of the standardized handoff process included 
10 related to quality, 2 related to length, and 1 
related to format. One additional emerging theme, 
not seen before, was related to the satisfaction of 
the participants related to the standardized handoff 

process. Five separate comments indicated that the 
participants were satisfied with the standardized 
handoff process. 

2.  “If you have used the standardized handoff process in 
the past 2 weeks, please provide suggestion for improve-
ment/barriers to use.” Six participants responded. 
Three participants reported barriers related to en-
gagement by the receiving CRNA, and 1 participant 
reported a suggestion for improvement in quality, 
specifically related to the inclusion of a “wake-up 
plan,” which refers to information that would guide 
the receiving CRNA regarding considerations related 
to the emergence from anesthesia. One participant 
reported that he or she had not used a standardized 
process before this project but that “there were no 
barriers to use.” 

3.  “If you have chosen not to use the standardized handoff 
process over the past 2 weeks, please explain.” Only 1 
participant responded, stating, “Sometimes the [re-
ceiving] CRNA doesn’t want to listen to all of it.” 

Table 3.  Results of Descriptive Analysis (N = 18)a
aPercentages may not total to 100 because of rounding.

Survey item Preintervention, No. (%) Postintervention, No. (%)

Standardized handoffs performed, No.

0 13 (72) 0 (0)
1-5 4 (22) 5 (28)
6-10 1 (6) 9 (50)
≥ 15 0 (0) 4 (22)

Satisfaction with transfer process  

Strongly disagree 4 (22) 1 (6)
Disagree 8 (44) 8 (44)
Agree 6 (33) 0 (0)
Strongly agree 0 (0) 9 (50)

Handoff process is appropriate  

Strongly disagree 0 (0) 1 (6)
Disagree 12 (67) 0 (0)
Agree 6 (33) 8 (44)
Strongly agree 0 (0) 9 (50)

Handoff process lends to mistakes  

Strongly disagree 0 (0) 6 (33)
Disagree 1 (6) 10 (56)
Agree 5 (28) 2 (11)
Strongly agree 12 (67) 0 (0)

Handoff process is comprehensive  

Strongly disagree 1 (6) 1 (6)
Disagree 13 (72) 0 (0)
Agree 4 (22) 11 (61)
Strongly agree 0 (0) 6 (33)

Effective transfer of important information  

Strongly disagree 1 (6) 1 (6)
Disagree 11 (61) 0 (0)
Agree 6 (33) 8 (44)
Strongly agree 0 (0) 9 (50)
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4.  “Please provide any additional comments.” Only 1 
participant responded, writing, “It is a great tool for 
giving report.” 

From these responses, 4 themes describing the handoff 
processes were identified: (1) format of the handoff, (2) 
quality of the handoff, (3) length of the handoff, and (4) 
engagement of the person receiving the handoff. 

• Sustainment. As a result of this project, use of the 
standardized handoff procedure has become the policy 
of the anesthesia department in the study hospital, and 
documentation of its use has been integrated into the 
anesthesia information management system. As part of a 
comprehensive orientation program, all new-hire CRNAs 
are oriented to the standardized handoff tool and proce-
dure before beginning work, and they receive a pocket 
version of the handoff tool. 

Discussion 
Analysis of a paired t test indicates statistically significant 
improvement when comparing participants’ pre- and 
postintervention handoff procedures. This analysis dem-
onstrated that the greatest improvements achieved by the 
change team were related to the number of standardized 
handoffs performed and whether the CRNA believed that 
the handoff process lent itself to mistakes. Improvements 
in these areas indicate that this project was successful in 
making a significantly positive change in behavior and 
attitude surrounding the transfer of care of patients. 

A descriptive analysis of survey responses was also 
performed to compare preintervention survey data to 
postintervention survey data. These data demonstrated 
improvement in all 6 categories. 

Thematic analysis identified 4 main themes: (1) format, 
(2) quality, (3) length, and (4) engagement. Another 
emerging theme, satisfaction, was identified in the analy-
sis of open-ended questions in the postintervention 
survey. This analysis appeared to indicate a positive trend 
in these areas in a comparison of the preintervention 
themes to the postintervention themes. Unfortunately, 

this thematic analysis indicated that some CRNAs still 
did not want to take the time to listen to a comprehensive 
standardized handoff. 

One of the most vital aspects contributing to the 
success of a quality improvement project is buy-in from 
those who will be required to make a change. By follow-
ing the TeamSTEPPS model for creating a change team, 
this project involved its end-users in a local improve-
ment team, which, by design, contributed to buy-in. 
Open-ended questions pointed out the importance of 
end-user involvement contributing to the broad adoption 
and buy-in of this project. This project benefited from the 
facility’s recent adoption of TeamSTEPPS as its quality im-
provement infrastructure, which helped to address some 
initial steps in the TeamSTEPPS process, such as conduct-
ing a site assessment and gaining leadership commitment. 

The standardized handoff tool was easy to modify 
and adopt, and simple to use. Not only was buy-in di-
rectly achieved from those in the sample group, there 
was indirect buy-in achieved from those not included 
in this project once the results became known to others. 
Following the conclusion of this project, the author was 
approached by operating room nurses and anesthesi-
ologists, and was solicited for direction on how they 
too could learn more about the standardized handoff 
procedure so that they could begin implementing it 
themselves. This project not only achieved its stated ob-
jectives but also, importantly, has gone beyond that by 
building momentum across the perioperative continuum 
and throughout the facility. 

The greatest areas of improvement were noted in the 
increased number of standardized handoffs performed 
following the intervention, and a reduction in tendency 
of the handoff to lend itself to mistakes following the 
intervention. These 2 results are important because they 
demonstrate an increased compliance with The Joint 
Commission requirements and AORN practice guide-
lines, while indicating improvement in communication 
during the handoff process. Communication breakdowns 
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Figure 2.  Number of Standardized Handoffs Performed 
Among Certified Registered Nurse Anesthetists at Pre- 
and Postintervention Time Points
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Figure 3.  Survey Respondents’ Agreement With 
Statement “Handoff Process Lends to Mistakes” Before 
and After Intervention
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during handoff have been established as the cause for 
more than half of all sentinel events in healthcare.2 

• Limitations. A review of the literature found few 
published studies that measured an actual improvement 
in patient safety, and rather more that report an improve-
ment in the perception of patient safety. This may be 
due to a well-established culture of underreporting of 
mistakes. For this reason, a direct impact on reduction 
of errors or near-misses could not be measured, and this 
project evaluated the end-users’ perception of patient 
safety. Future research should focus on more rigorous 
study designs and include the transfer of care between 
anesthesia providers. 

Although similar interventions have been implement-
ed and studied among CRNAs, this project has limited 
generalizability because it was conducted within a single 
800-bed regional medical center and involved a subset of 
perioperative staff limited to only CRNAs. Future work 
should be extended to other perioperative staff members 
and additional areas of the perioperative continuum. 

One barrier of this quality improvement project was 
the difficulty coordinating schedules of a large number 
of anesthesia personnel from one facility to meet at the 
same time. Although the author attempted to overcome 
this barrier by using email to facilitate the dissemination 
of information, it is this author’s belief that presenting 
this information in person was more effective and allowed 
for immediate feedback and discussion. Had this limita-
tion not existed, data analysis may have demonstrated 
even more buy-in and improvement in results. Although 
the sample size consisted of nearly half of the CRNAs 
employed at the facility during the implementation of 
this project, a sample size of 20 is generally considered 
relatively small in statistical analyses. Due to the small 
sample size, a χ2 test was ultimately limited to a narrative 
description of the survey results. Future surveys should be 
conducted with larger sample sizes and for a longer time. 

• Recommendations. As recommended by AORN, The 
Joint Commission, and the DoD PSP, all periopera-
tive healthcare workers need to standardize the patient 
handoff procedure with the goal of improving patient 
handoff communication, patient safety, and reduction of 
medical errors due to communication breakdown.2,3 This 
EBP quality improvement project using a TeamSTEPPS 
approach indicates that the quality of transfer of informa-
tion, perceptions of patient safety, and healthcare worker 
satisfaction were improved through the implementation 
of a standardized handoff procedure when CRNAs trans-
ferred care of anesthetized perioperative patients. Based 
on these results, it is recommended that all anesthesia 
providers implement a standardized procedure for the 
handoff of anesthetized patients. 

As a result of this project, use of the standardized 
handoff procedure has become the policy of the study 
hospital’s anesthesia department, and its documentation 

has been integrated into the anesthesia information man-
agement system. As part of a comprehensive orientation 
program, all new-hire CRNAs are oriented to the standard-
ized handoff tool and procedure before beginning work, 
and they receive a pocket version of the handoff tool. 

Conclusion
Medical and surgical errors resulting from communication 
breakdown during the transfer of care of patients are the 
major cause deaths annually. Despite the requirements and 
recommendations previously discussed, many healthcare 
workers report having no systematic process for handoff 
of care of patients. This EBP quality improvement project 
demonstrates that the quality of transfer of information, 
perceptions of patient safety, and healthcare worker sat-
isfaction improved, and adherence to the current clinical 
guidelines provided by the AORN, The Joint Commission, 
and the DoD PSP were achieved through implementation 
of a standardized handoff procedure. 
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