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T ransfer of information is a crucial part of the care of all 

patients.1 With critically ill patients, the clinical complexity 

makes efficient and safe handoff of care not only more 

important but also more challenging.2,3 When the handoff further 

involves moving the patient from one location (eg, the operating 

room [OR]) to another (eg, the intensive care unit [ICU]), the process 

becomes highly complicated and error-prone, given the simultaneous 

change in environment and personnel.2-4 The postoperative transfer 

of care of patients after cardiac surgery from the OR to the ICU 

exemplifies these challenges. Here, different groups of clinicians, 

potential delay of critical monitoring during transport and when 

giving report, and transfer of mechanical and pharmacological 

life support all contribute to the creation of a highly complex 

scenario with great potential for breakdown in communication 

and consequent loss of vital information.

Several official institutions and credentialing bodies have 

emphasized the need to develop standardized processes for 

handoff of care, especially for clinical trainees due to the hierarchy 

inherent in medical training.5 Nonetheless, the vast majority of 

trainees do not receive formal training in handoff of patient care 

and consequently feel unprepared to perform these important 

tasks; they lack competency and psychological safety.5-7 The 

concept of psychological safety defines an environment in which 

individuals feel safe to engage, actively contribute information, and 

ask questions.8,9 Health care team effectiveness greatly depends 

on psychological safety, especially in environments with exper-

tise diversity, status differences, and temporary memberships.8 

Furthermore, junior clinicians consider both task-related skills and 

system factors, such as structured processes, crucial for effective 

handoffs.5 Communication breakdown during handoff of care is 

usually due to incomplete preturnover preparations or lack of a 

standardized handoff process.3,10

Common communication problems that have potentially 

deleterious consequences include failure to report intraoperative 

problems and omission of crucial patient information, either of 

which could potentially lead to incorrect decision making during 

subsequent care. Barriers to effective communication often involve 
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ABSTRACT

OBJECTIVES: Effective communication among health care 
providers is critically important for patient safety. Handoff 
of patient care from the operating room (OR) to the intensive 
care unit (ICU) is particularly prone to errors. The process 
is more complicated in an academic environment in which 
junior clinicians are being trained. Standardization of, and 
training in, transitions of care can be a crucial means to 
improve patient safety.

STUDY DESIGN: Pre- and postintervention surveys of 
health care providers.

METHODS: Based on a workflow analysis and qualitative 
needs assessments, we developed a 3-step protocol to 
standardize the handoff of care from the OR to the ICU 
for adult patients after cardiac surgery and to provide an 
effective learning environment. The process starts during 
surgery, continues when the patient leaves the OR, and 
concludes with the actual face-to-face transfer of care 
between providers, at the bedside, in the ICU. We conducted 
pre- and postimplementation surveys among physician 
trainees and nursing staff regarding their perception of the 
handoff process.

RESULTS: We surveyed 42 clinicians before and 
33 after implementation of the handoff process. Prior 
to implementation, most clinicians expressed a need to 
improve the current process; this perceived need was 
significantly greater in health care professionals with 4 or 
fewer years of experience. Post implementation, clinicians 
saw a significant improvement in information provided, 
efficiency, relevance to patient care, and psychological safety, 
a concept in which participants feel accepted and respected 
in a group setting without fear of negative consequences 
or judgement.

CONCLUSIONS: Our workflow-oriented, standardized 
process for handoff of care from the OR to the ICU can 
improve perceived communication and psychological safety, 
especially for junior clinicians.
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the clinician’s discomfort with participating (ie, 

lack of psychological safety) and insufficient 

or absent training in handoff of care. The 

latter aspect is especially crucial in academic 

institutions in which the need to train junior 

clinicians adds another layer of complexity to 

the overall problem.

Using a workflow perspective approach 

together with qualitative needs assessments, 

we have, therefore, developed a standardized 

handoff process that allows for effective transmission of crucial patient 

information and for a psychologically safe learning environment.

MATERIALS AND METHODS
The Institutional Review Board of the Pennsylvania State University 

assigned a determination of “not human research” for this study. 

Therefore, no informed consent was required for this study.

Interventions: Development and Implementation 
of “Time-out for Sign-out”

In 2014, at a single tertiary academic medical center, a group of 

cardiac anesthesiologists, intensivists, and senior ICU nursing 

staff came together to address shortcomings that had been previ-

ously identified with the existing handoff of care practice for adult 

patients after cardiac surgery.

In addition to analyzing the interactions during the handoff 

process at the bedside, we used a workflow perspective approach to 

carefully consider the essential steps leading to and following the 

handoff at the bedside upon arrival in the ICU. All parties involved 

identified their priorities and potential sources of failure. These 

items served as domains of interest for the perception survey 

that we developed later. We created a 3-step protocol with clearly 

defined action items and responsibilities. Each step in this protocol 

represented a critical phase in the entire workflow process and 

required specific actions.

In phase 1 (during surgery), the intention is to inform the ICU 

and the receiving registered nurse (RN) about the progress of 

surgery, allowing the ICU staff to plan for the patient’s arrival and 

the required equipment (eg, the number of intravenous pumps and 

mediastinal drainage collection systems). Two phone calls from 

the OR RN to the ICU RN are made during this phase—the first at 

the time after the patient has been weaned from cardiopulmonary 

bypass and the second at the time of wound closure. The phone calls 

are limited to basic patient demographics, type of procedure, and 

number of active infusions and chest tubes, allowing classification 

of patients into 2 tiers for acuity of care—“stable” and “unstable”—to 

plan staffing and resource needs in the ICU.

In phase 2 (at conclusion of surgery and just prior to leaving 

the operating room), the aim is to prepare the ICU and receiving 

nurse of the patient’s pending arrival. In a final phone call, the OR 

staff will notify the receiving nurse in the ICU that the patient is 

leaving the OR. This will then trigger the ICU team, including the 

receiving RN, respiratory therapist, and member of the intensive 

care team, to gather in the patient’s room for the patient’s imminent 

arrival. The anesthesia resident will also fill out the “time-out 

for sign-out” tool form (eAppendix A [eAppendices available at 

ajmc.com]) containing all pieces of information necessary for 

the actual handoff.

In phase 3 (ICU arrival and sign-out), the process is completed. 

We have divided this phase into stages to promote and maintain 

a well-coordinated cascade of events: (1) The first stage begins 

when the patient arrives in the ICU. Ventilation is switched from 

the transport ventilator to ICU ventilator. The patient’s vital signs 

monitor is docked into the docking station. Except for urgent 

interventions to preserve patient stability, no other task is performed 

for the remainder of the sign-out process. (2) The second stage 

represents the beginning of the actual sign-out process with the 

formal announcement of “time-out for sign-out” by the anesthesia 

resident. Conversations are limited to the ICU room and to 1 person 

at a time. All team members introduce themselves by stating their 

role. (3) The anesthesia resident, using the “time-out for sign-out” 

tool (Figure 1), presents all patient information, procedure and 

anesthesia details, and ongoing pharmacological and mechanical 

support. (4) ICU and anesthesia teams will review pump settings, 

lines and dressings, ventilator settings, and drains. A member of the 

surgery team will add further procedural details and postprocedure 

management concerns. (5) The sign-out process will conclude with 

the opportunity for any person in the room to ask questions. One 

unique aspect of this sign-out process is that the patient is under 

the care of the anesthesia attending/fellow (bottom of Figure 1) 

and any medical interventions will be performed by them while 

the anesthesia resident performs the sign-out. This is to allow 

the accepting ICU team to have complete focus on the sign-out 

process and on the information being given. Only once the ICU 

team’s questions have been answered and the sign-out process 

ends does the transfer of care occur and the ICU team assume 

responsibility for the patient.

Prior to implementation, nursing and physician champions 

provided education to all team members through group discussions 

and paper handouts. Nursing and physician champions were also 

present for each “time-out for sign-out” during the first month after 

implementation to ensure completion of the process and provide 

feedback where necessary.

TAKEAWAY POINTS

The standardization of handoff of patients after cardiac surgery from the operating room (OR) to 
the intensive care unit (ICU) was significantly improved with a 3-step process named “time-out 
for sign-out.” During this process, updates are given to the ICU from the OR so the ICU providers 
can plan to be at bedside for transfer of care. This is further enhanced by standardization of 
signing out the patient from anesthesia and surgery teams to the ICU team. This was eventu-
ally adopted institution-wide for all ICUs.
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Study Setting

The setting was a 30-bed ICU in a tertiary care, academic medical 

center with more than 600 open-heart surgeries per year, including 

implantation of ventricular assist devices and transplantations. All 

adult patients undergoing cardiac surgery were medically managed 

by dedicated cardiac anesthesiologists, cardiac intensivists, and 

cardiac surgeons. The nurse to patient ratio for all postoperative 

cardiac surgery patients was 1:1. All handoffs occurred in the 

patient’s room in the ICU.

Study Design

This was a prospective, interventional study to assess perception of 

handoff-of-care practice among bedside clinicians before and after 

implementation of a new, standardized process. On 2 occasions, all 

anesthesia residents and fellows with completed or ongoing cardiac 

anesthesia rotations (n = 41; printed survey) and all members of 

the ICU nursing staff (n = 90; survey via email) received perception 

surveys (eAppendix B). Surveys were sent 2 months prior to and 

2 months after implementation of “time-out for sign-out.” We used 

a self-selection sampling strategy.

In addition to respective clinical experience (years in practice) 

and role (RN or resident physician), we assessed both the old and 

the new handoff processes regarding the following: (1) the perceived 

need to improve the overall handoff-of-care process, (2) delivery of 

crucial patient information during the handoff (efficacy), (3) the level 

of comfort to participate in the process (including psychological 

safety), (4) the relevance of the handoff process as part of patient 

care, and (5) the overall efficiency of the process.

Statistical Analysis

Data entry and analysis were performed by the authors of this paper. 

Questions and their respective responses were analyzed as logical 

(yes/no) and ordinal variables (Likert scale), respectively, using 

Fisher exact and Wilcoxon tests. P <.05 was considered statistically 

significant. Results for Likert responses are presented numerically 

as median (interquartile range [IQR]) and graphically as diverging 

stacked bar chart and heat map.11

RESULTS
The preimplementation survey was completed by 42 clinicians, 

corresponding to 23% of eligible nursing staff and 67% of eligible 

physician trainees. The vast majority of respondents (86%) expressed 

a need to improve the old handoff-of-care practice (Figure 2 [A]). 

There was no difference between physician trainees and nursing 

staff regarding the need to improve patient handoff (Figure 2 [B]). 

However, years of clinical experience emerged as a relevant factor 

in the perceived necessity to improve handoff practice (Figure 2 [C]). 

Whereas nearly all clinicians with 4 or fewer years of experience 

saw a need to improve handoff of care, the majority of clinicians 

FIGURE 1. Time-out for Sign-out Process Flow Chart 

TIME-OUT FOR SIGN-OUT
Perioperative Transfer of Care to ICU Team

Time-out Sign-out Time in

1. Anesthesia physician will dock the 
patient monitor 
2. Anesthesia physician with respiratory therapist 
will place patient on ICU ventilator

Red rule: Team members must stop the process 
until the time-out procedures are completed 
as outlined.
3. Everyone will state their role in taking care of 
the patient

4. Anesthesia sign-out:
a. Name, date of birth, allergies
b. Procedure performed
c. Indication for procedure
d. Other comorbidities
e. Access/monitoring
f. Airway/ventilator
g. Pacer 
h. Paralytics/reversal
i. Antibiotics and last dose
j. Fluids/urine output
k. Transfusions/factors
l. Most recent labs
m. Significant postoperative TEE findings
n. Current infusions
o. Medication boluses during transport

5. Surgery sign-out:     
a. Surgical issues
b. Goals of care

6. Management 
a. Patient-specific concerns and 
treatment goals

7. Questions/concerns ICU nurse has for 
perioperative team
8. Questions/concerns ICU team member has for 
perioperative team
9. ICU team member verbalizes assuming care 
of the patient
10. Postoperative tasks may now be performed 

ICU, intensive care unit; TEE, transesophageal echocardiography.

STOP

Transfer of care to ICU Patient under anesthesia care
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with more than 4 years of experience did not express a need for 

change. Moreover, there was a significant association between 

years of experience and agreement with the statement “The current 

sign-out makes it comfortable for you to communicate with the 

OR/ICU team members” (P = .031) (Figure 3), reflecting the degree of 

psychological safety. The remaining domains of the survey did not 

show any significant associations with years of clinical experience. 

It can be perceived that those with 1 to 2 years of clinical experi-

ence did not feel comfortable with the nonstandardized format of 

sign-out because no one strongly agreed (Likert score 6 or 7) that 

the nonstandardized sign-out made them feel comfortable. This is 

in stark contrast to clinicians with more than 4 years of experience, 

among whom all the responses were agreed/strongly agreed (Likert 

scores 5-7) that the old, nonstandardized sign-out was amenable 

to good communication.

Thirty-three clinicians, corresponding to 26% of eligible nursing 

staff and 24% of eligible physician trainees, completed a post-

implementation survey. We have no way to know if these were the 

same or different individuals based on the anonymous nature of 

the survey. A significantly lower portion of all survey respondents 

(33%) felt that the new handoff-of-care process still required 

further improvement (Figure 4 [A]). The findings were similar for 

both nursing staff and physician trainees (Figure 4 [B]). Years of 

clinical experience did not significantly affect the perceived need 

for improvement anymore (Figure 4 [C]).

In addition to the perceived overall improvement after “time-out for 

sign-out” implementation, we also found a significant improvement 

in all 4 survey domains. Respondents showed significantly higher 

median (IQR) Likert scale ranks for perception regarding necessary 

information delivered (4 [3-6] vs 6 [5-6]; P < .0001) (Figure 5 [A]), 

comfort to participate (4 [2-5] vs 6 [6-6]; P < .0001) (Figure 5 [B]), 

process efficiency and needless information avoidance (4 [2-5] 

vs 6 [5-6]; P < .0001) (Figure 5 [C]), and necessity and relevance of 

the care handoff process (4 [2-5] vs 6 [5-7]; P < .0001) (Figure 5 [D]).

DISCUSSION
Handoff of patient care accountability and responsibility is a 

frequent event within a hospital setting. However, loss of vital 

information during handoff of care remains a leading cause of 
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communication breakdowns in today’s health care.12,13 Approximately 

40% of communication errors occur during handoff of care and 

intrahospital transfers.14

Protocols for the handoff of care from the OR to the ICU after 

cardiac surgery have been described previously, improving commu-

nication and patient safety.15-21 We show that the implementation 

of a structured, workflow-based handoff-of-care process from the 

OR to the ICU for patients after cardiac surgery improves the overall 

perception of the transfer of care for all clinicians involved. Our 

results further demonstrate that junior clinicians (ie, those with 

≤4 years of clinical experience) are especially negatively affected 

by an ad hoc, unstructured handoff-of-care process. Moreover, 

junior clinicians feel psychologically unsafe to transfer care under 

such circumstances and clearly seek improvement in handoff-of-

care processes.

Implementation of handoff protocols, as a specialized form of 

checklist for the transfer of care, has led to a decrease in technical 

errors and verbal omissions in various perioperative settings.15-21 

We have not observed any tendency on either the surgeon’s or the 

anesthesiologist’s part to limit details of intraoperative complica-

tions. In fact, our experience has been that the safe environment 

created by the structured sign-out has allowed all parties to openly 

discuss what occurred in the OR as it relates to postoperative care 

of these complex patients.

Limiting communication breakdowns requires a detailed 

examination of the entire handoff process. Here, one must not 

only focus on standardization using a handoff communication 

tool but also must take into account the overall context of effective 

communication as well as the steps leading to the actual handoff (ie, 

preturnover preparations).10 Qualitative handoff communication 

studies using a workflow perspective have allowed us to acquire 

an extensive temporal and sequential analysis of the features and 

constraints surrounding our entire handoff process (preturnover, 

handoff, and postturnover phases).10

As part of the handoff process, we have developed body system–

based communication templates that prompt clinicians to collect 

relevant, pertinent information (preturnover preparations)10 and 

allow them to establish common ground with other team members. 

The body system format focuses on categorization of patient-care 

information by the different organ systems, including cardiovascular, 

neurologic, and pulmonary.22 Because the organ system format is 

already taught in both medical and nursing school, it is a logical 

progression of the respective training. Body system–based handoff 

tools can result in improved interactions and communications.23

Our results further show that junior clinicians (eg, nurses, 

physicians, those in training) in particular seek a structured, well-

defined handoff-of-care process in which they feel comfortable 

participating. A positive perception of the clinical environment is 

instrumental to reducing errors,24 and after the implementation of 

“time-out for sign-out,” junior clinicians felt they could appropriately 

participate in the handoff of care. Compared with the other perceived 

domains of our survey—efficacy, efficiency, and relevance—only 

FIGURE 5. Pre- and Post Comparisons of 4 Sign-out Domains

ICU, intensive care unit; OR, operating room.
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psychological safety showed a statistically significant association 

with the extent of clinical experience.

These findings emphasize important issues with respect to 

implementing and teaching handoff of care. First, a positive 

perception of the clinical environment is crucial to promote team 

effectiveness in general. In a busy, high-acuity clinical environment, 

health care personnel, in particular nursing staff, often hesitate to 

voice their concerns or recommendations; these are fundamental 

to efficient communication during interprofessional handoff of 

care.25,26 Diminished psychological safety is also counterproductive 

to the quest to overcome hierarchical communications patterns, 

which frequently occur between junior and senior clinicians and 

are at least partially responsible for medical errors.27,28

Second, successful implementation and continuation of a new 

process, such as “time-out for sign-out,” requires ongoing learning 

at the team level. Team learning and, consequently, implementation 

of new processes are more successful in an environment that is 

perceived as psychologically safe.29,30

An environment without psychological safety also hampers 

individual learning. Junior clinicians depend on successful learning 

to acquire crucial clinical skills such as handoff of care. Junior clini-

cians need to learn to present and collect pivotal pieces of patient 

information without fear of reprimand. Junior clinicians consider 

handoff of care not simply a skills-based task but also a mastery of 

complex interactions between individuals.5 Several governing and 

credentialing bodies have repeatedly stressed the importance of 

teaching handoff-of-care processes to junior clinicians.5

Limitations

There are limitations to our preliminary investigation and to conclu-

sions drawn from it. First, we present a single-center, single-unit 

study. We therefore have to consider that the success observed from 

the implementation of “time-out for sign-out” could be due to unique 

institutional/unit-specific features. Larger multicenter studies are 

needed to confirm our findings. Second, we do not have data with 

respect to if and how “time-out for sign-out” can be sustained over 

a longer period of time. We have attempted to minimize novelty 

biases by providing time (2 months) for adoption of and adaptation 

to the new handoff process. Finally, our response rates were on the 

lower end. Although internal survey response rates do tend to be 

higher than those for external surveys, our impression was that this 

was not an indicator of stakeholder commitment to the process. 

The staff commitment was evident at the bedside during patient 

care at all levels, from bedside RNs to advanced practice providers 

to physicians. The lower-than-ideal response rate may have been 

due to the acuity of care provided in the particular ICU where this 

project was conducted. Nurses are often dealing with critically ill 

patients with 1 or more mechanical circulatory support devices, 

which made filling out a survey less of a priority. We would have liked 

to resurvey those who still felt there was a need for improvement 

after implementation; however, due to the anonymous nature of the 

survey, longitudinal follow-up with respondents was not possible. 

Due to clinical demands, we were unable to have a surgeon be a 

part of our team, but surgeons did collectively support our efforts.

CONCLUSIONS
This process was so successful in our heart and vascular ICU that 

it was adopted by both the pediatric and neonatal ICUs and the 

surgical ICU with only minor revisions. Patient care findings such 

as echocardiographic findings or chest tube output were taken out 

because they were not relevant to that particular ICU. In conclusion, 

academic institutions in particular should implement structured 

handoff-of-care processes to allow junior clinicians to successfully 

learn this important skill while promoting patient safety. n
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