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Abstract 

Problem: Miscommunication during provider handoffs is linked to negative impacts on patient 

care, delays in treatment, inappropriate treatment, and increased lengths of stay. Prior to 

implementation there was no standardized handoff tool in the electronic health record (EHR). 

Only 4% of patients referred to the Emergency Department (ED) by their primary care team had 

any documentation of a handoff in the EHR. Purpose: This quality improvement project aimed 

to improve pre-arrival information documentation and implement and evaluate the effectiveness 

of an electronic documentation tool on clinician handoff documentation compliance. Methods: 

The ED Expected Patient Admission form was developed in the EHR for primary care clinicians 

to document handoff information. The form automatically created an expected patient on the ED 

track board view with links to pertinent information when the form is complete. ED providers 

could select a patient to review the handoff in a side-by-side view on the track board. This view 

created an ED summary for the ED provider that included previous ED visits, clinic referral 

summary, active patient FYIs, and other essential details. This workflow was communicated 

broadly to providers at the pilot sites; coaches and nurses were trained to use the form to support 

the new workflow. Results: There was broad acceptance and use of the new tool by primary care 

clinicians as evidence by attaining the target of 100% prior to goal date. Hospitalizations 

following the referral were reduced from a baseline of 50% to 28.5%. Referring clinicians felt 

they were able to communicate patient needs and felt safe using the form instead of giving 

traditional verbal handoff. Conclusions: This tool supported documentation compliance and 

asynchronous communication through standardized documentation and referral guidelines.  

 Keywords: asynchronous communication, electronic handoff, provider communication, 

documentation compliance, handoff documentation, ED communication, primary care handoff 
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Improving Asynchronous Handoff Communication by Implementing an Electronic 

Handoff Documentation Tool 

Miscommunication during clinician handoffs are associated with 80% of serious medical 

errors and linked to negative impacts on patient care, delays in treatment, inappropriate 

treatment, and increased lengths of stay which is recognized as a significant risk to patient safety 

(Joint Commission, 2020; AHRQ, 2019).  Synchronous communication practices are associated 

with increased cognitive workload, burnout, and user dissatisfaction (Jhala et al., 2021; Martin et 

al., 2016). Prior to the implementation of this project, the practice had no standardized handoff 

process in place and no documentation tool in the electronic health record (EHR) for a clinician 

to use when referring a patient to the Emergency Department (ED) for escalation of care.  As a 

result, details gained during assessment and interview would not be communicated or 

documented during the transition in care.  

The primary care practice where this project took place had over seventy clinicians 

including faculty, residents, and registered nurses. On average, patients at this practice have 

multiple chronic conditions that incur higher healthcare utilization and costs. With more complex 

patients, one of the resources utilized is the ED. Over the span of four months from September 

through December 2019, 2 out of 50 patients referred to the ED by their primary care team had 

any form of a handoff documented. The previous workflow (see Appendix A) did not require 

documentation by the provider. Implementing a handoff and workflow (see Appendix B) 

standardized this process and was made available to use for all patient conditions. Primary care 

providers could communicate with the ED if they had discouraged the patient from going to the 

ED and if appointments were available in the primary care office for the patient the following 

day. ED providers could use this information in discussions with patients and redirect them to 
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their primary care provider. This could potentially have the most significant impact on 

vulnerable and high-utilizing patients.  

The anticipated outcomes were one hundred percent documentation compliance with 

utilizing the handoff tool, decreased time spent on the phone trying to provide a handoff, and 

reducing rework. This quality improvement (QI) project aimed to implement and evaluate the 

effectiveness of an asynchronous electronic documentation tool on primary care provider 

documentation compliance when referring a patient to the ED.  

Literature Review 

Using the Johns Hopkins Nursing Evidence-based Practice Rating Scale (Newhouse et 

al., 2006), articles were reviewed for evidence level and quality rating as presented in Table 2. 

All studies in this synthesis implemented a standard electronic asynchronous handoff tool for 

clinicians and sought to see the impact on one or more of the following: task time (e.g., handoff 

length, admission time), patient safety, request for additional verbal handoff, or clinicians’ 

feelings toward the new process. Statistical analysis and results of all studies, are presented in 

Table 1. Handoff tools followed a Situation-Background-Assessment-Recommendation (SBAR) 

format to provide a basic structure. As seen in Shahid et al. (2020), a level III prospective 

interventional study, the SBAR tool sections were changed to SABR to fit the flow of the 

handoff conversation of the clinicians. Still, they produced improvements in communication 

quality and completion. Shahid et al. (2020) showed that as long as the structure was present then 

the order in which it is communicated did not change the validity of the tool. 

Newman et al. (2019), Sanchez et al. (2017), and Tasi et al. (2021) completed 

retrospective studies at level III and IV with a quality rating of B. Panesar et al. (2016) was a 

three-year progressive study that showed when electronic handoffs became standardized, they 
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improved handoff documentation, communication, and event documentation frequency. These 

findings were similar to Sanchez et al. (2017), whose structured electronic handoff increased 

handoff compliance from 77.5% to 87.3%, and showed a corresponding decrease in additional 

verbal discussion requests from 22.5% to 12.7%. This decrease in further verbal discussion 

correlates to Gonzalo et al. (2014), Jhala et al. (2021), and Tasi et al. (2021). When given the 

option to request additional verbal discussion along with the electronic handoff, clinicians were 

less likely to require it. All studies showed an increase in documentation completeness, and 

providers felt that communication was better than traditional synchronous handoffs.     

Gonzalo et al. (2014) and Jhala et al. (2021) were both level III prospective, mixed-

methods studies with a quality rating of B. Jhala et al. (2021) focused on the effect of 

asynchronous handoffs on task times and showed a 20.1-minute decrease in time to task 

completion as compared to traditional verbal handoffs (Table 1). Participants in both studies felt 

that asynchronous handoffs were safer, faster, more efficient, and preferred over conventional 

handoff methods. Both studies reviewed patient outcomes and clinicians' feelings toward 

electronic asynchronous handoffs.  These electronic sign-outs were preferred over verbal 

handoffs because they created standardized communication, limited information omission, and 

improved efficiency in care, since providers did not have to search the chart for pertinent 

admitting details. Panesar et al. (2016) showed this same improvement in documentation and 

communication. Newman et al. (2019) was the only study to look at the effect on total cost care 

in which the implementation had a 14% reduction in total cost in the first month and a 20% 

reduction in the second month. This reduction in cost correlated to a decrease in ED visits, 

primary care, and specialty visits. Overall the literature showed that standardized handoffs 

produced a safer framework for communication and documentation. Asynchronous handoffs 
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would benefit departments because of their integration into the EHR and time saved for the 

clinician.  

Theoretical Frameworks 

Havelock’s Theory of Planned Change, as presented in Figure 1, was applied to this 

project due to its emphasis on the pre-work of a project that includes getting stakeholders to care 

and relate to the problem (White, 2016). If they care, they will be engaged to create a project 

team, examine the problem, fix it, sustain the change, and maintain it. The impetus of this quality 

improvement project started from a primary care and ED physician meeting. During discussion, 

there was great concern for improving collaboration to improve patient care. From the leadership 

meeting a project team was formed to examine the issue and review potential solutions. The 

result was an innovative handoff documentation tool embedded in the EHR. Driven by 

experience, the team knew the specificity of the handoff they needed to create to be successful 

and sustainable. The idea and handoff template were circulated to leaders and residents within 

the practice to gain feedback. The hope was to have it as useful and meaningful as possible the 

first time at go-live; this would aid in acceptance and engagement. Throughout the project, the 

main focus was the push for patient safety. It was harnessing the physician leadership's desire to 

improve safety that drove other physicians to be engaged and excited about this change in the 

process. 

The conceptual framework by Helfrich et al. (2007), as presented in Figure 2, ties 

together all the major systems that need to come together for a successful implementation. The 

concept, developed by medical directors and physician leadership from the ED and primary care,  

provided ample management support. These leaders served as champions for their respective 

departments and at the organizational leadership level. Creating a united and collaborative 
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relationship between the ED and primary care team would resoundingly improve the transitions 

in care for patients. Management support, both locally and broadly, was maintained throughout 

the project. Part of that support was the result of no financial responsibility to develop and 

implement this project. Stakeholder feedback throughout the development phase alerted the team 

that the climate was suitable for implementation. This form is an innovative process in the EHR 

that had piqued the interest of clinicians and leaders throughout the broader institution. The 

organization had investigated creative ways to improve communication and collaboration to 

decrease the total cost of care. The tool directly communicates between primary care and the ED 

EHR to create a patient on a track board and communicate pertinent patient details. Using the 

EHR to improve documentation and clinician workflow efficiency is an innovative way to make 

work safer and more accessible.  

Methods 

This quality improvement project was conducted from August 2021 through December 

2021 at an academic medical center with both emergency medicine and an internal medicine 

faculty and resident staff practice. The project was reviewed by the organizational research 

program manager to determine if IRB approval was required. No IRB approval was required as 

this was a QI project that did not directly involve patients. Prework involved two separate EHR 

teams to ensure accurate access for providers and quality assurance checks that the tool flowed 

correctly between the separate ambulatory and ED views. The sample of clinicians being trained 

at the practice included all faculty, residents, and nurses whose primary department listed in the 

EHR was this practice. Access to the documentation tool was made available only to this group. 

Education and orientation to the tool was provided through emails by leadership, webinars, or 

direct one-on-one interactions depending on the availability of clinicians. Primary care providers 
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and nursing staff at this practice were directed to use this form for any patient that they referred 

to the ED with no restrictions on payor or program affiliation. The sample of patients included in 

this project was any patient who had direct contact with the primary care site and was referred to 

the ED. Contact prior to a referral was defined as an office visit, telemedicine visit, or phone call. 

Guidelines for using the form included either a patient directly referred to the ED or a patient 

discouraged from going to the ED but, had a high likelihood of going within the next twenty-four 

hours.  

 The standardized documentation handoff tool was a situation-background-assessment-

recommendation (SBAR) format with generous space for clinicians to document all handoff 

details. Clinicians were trained to only include pertinent details to the patient’s current condition 

on this form. This was done to minimize double documentation for clinicians. The “arriving at” 

section (see Appendix C) is the key to this referral connecting this documentation tool to the 

correct ED track board, which then created the expected patient admission on that track board. 

Clinicians documented the patient’s mode of arrival (e.g., ambulance, car, walk), pertinent 

details about why the patient was going being referred, what care had been provided (e.g., labs, 

x-rays), and any other recommendations in care. This form also gave the referring clinicians the 

ability to document how to best contact them (e.g. cell phone, direct message) for additional 

details or discussion.  

 Data was collected to track three measures related to the overall project objectives. The 

first was the percentage of days per week that the tool was available and functioning correctly. 

This data assisted with explaining variations on the documentation compliance run charts, as 

appropriate. When providers were unable to access the tool, the EHR development team was 

alerted immediately to investigate the issue and were able to correct it within seventy-two hours. 
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The second measure was the percentage of providers completing the electronic handoff tool. 

Since not every clinician had an opportunity to refer a patient to the ED during the pilot due to 

patients not requiring that level of service, the focus was on any clinician that did refer their 

patient. Documentation compliance was tracked weekly to determine and monitor overall 

compliance with the new workflow. Weekly follow-up with leadership and non-compliant 

providers assisted in receiving feedback on workflow nuances and necessary feedback to update 

referral guidance. The third measure was the hospital admission rate for patients attributed to this 

practice that were referred to the ED.  

 All data was collected weekly by manual chart audit and pre-built reports that were 

already in the EHR. The manual chart audit was required to see if patients had contact with the 

practice and if they had been referred. There was no discrete documentation of the referral in the 

EHR that would be picked up in a report. Patients were included in the denominator if there was 

contact with the PCP and if there was documentation that they had referred the patient to the ED 

or told the patient to go to the ED in the next twenty-four hours. The numerator included all 

patients in which the handoff documentation tool had been filled out. Data was stored on Excel 

worksheets (see Appendix D) on approved templates which only included the patients' medical 

record numbers (MRN), all other identifiers were redacted. All Excel worksheets were stored on 

an organization-provided laptop that was password protected at all times. Data analysis was done 

using Excel functions to sum totals, calculate percentages, and develop run charts. Two runs 

were noted in the data with the second run starting in week eight when compliance reached one 

hundred percent and was sustained. This can be related to the updated referral guidance which 

included patients that were likely to go to the ED in the next twenty-four hours. ED leadership 

noted that this would help them redirect the patient back to the primary care team.  
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Results 

The primary care practice had an average of 19.8 patients per week visit the ED over the 

course of the pilot, with 4.6% referred by a clinician at the practice. Figure 3 shows the handoff 

tool’s compliance rate and three significant drops in the data were noted. Weeks with rates below 

100% occurred when clinicians did not use the form due to one of the following, a) discouraging 

the patient from going to the ED, b) telling the patient that if symptoms worsen over a specific 

time period then they should go, or c) the form was unavailable. Each reason was urgently 

reviewed by the project team and fixed or updated as appropriate. The form was not available 

initially due to an unforeseen security setting in the background. The EHR team immediately 

addressed this and full functionality was returned within seventy-two hours. Regarding physician 

feedback on referral guidance, the project team was immediately brought together to address 

these concerns which resulted in updating the guidance. Thereby, compliance rates of 100% 

were sustained at week eight, as seen in Figure 3. In return, a handoff documentation compliance 

rate of 96% improvement over the baseline was achieved. On weeks with a 25% drop, the raw 

data showed that the documentation was completed on three out of four patients. Although the 

majority of providers were using the form, one incomplete could significantly change scores. 

A five-question survey was sent to clinicians in both departments to determine their 

comfort level with the handoff form and providing a handoff asynchronously. Post-

implementation surveys of primary care clinicians showed that 100% of clinicians felt they could 

communicate patient needs and felt safe using the form instead of giving a verbal handoff. 

Ninety-three percent felt the form was easy to use, noting that it can be challenging to locate in 

the EHR. It is also noted that 100% of clinicians liked the option of documenting how and when 

to contact them with questions. Referring providers could suggest their cell phone numbers or 
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utilization of the EHR messaging systems as a means to establish contact should questions arise. 

Verbal feedback from primary care clinicians included their appreciation for the potential time 

savings this form created, increased feeling of collaboration, and positive patient feedback post-

ED visit. Patients noted to their provider that it felt like the wait in the ED was shorter and that 

they had all of the pertinent information. 

Post-implementation survey results from the ED were inconclusive as there were too few 

returned to draw any definitive conclusions. Verbal feedback from the ED clinicians was 

positive, noting perceived time savings, quick reference for patient details, ability to locate the 

referral source quickly, and precise documentation. This form did not create a new workflow for 

the ED clinicians as the form automatically populated a flowsheet in the patient chart that was 

being used for verbal handoffs. This flowsheet includes information from a phone call or the 

handoff tool, depending on how the handoff was received. The most notable feedback from the 

ED came from a discussion regarding the referral guidance and if the form should be used when 

a patient is discouraged from going to the ED. The ED providers felt that this was equally 

important detail that they could use to reinforce the care plan with the patient.  

During this project implementation, data was collected on the hospitalizations of patients 

following their referral to the ED. Pre-implementation, a baseline of 50% of patients referred to 

the ED by a clinician at this practice resulted in a hospitalization. During implementation, the 

rate of hospitalizations steadily decreased and resulted at 28.5% at the completion of data 

collection. Although a direct correlation cannot be made between form implementation and the 

decrease in hospitalizations, the implementation of a handoff process suggests that standardizing 

documentation and improved collaboration between the ED and primary can result in fewer 

patients requiring admission as a result of an ED visit. It is also important to note that referring 
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providers were documenting if they wanted something done explicitly for the patient (e.g. 

treatment, testing, not to admit), and if they could follow up in the clinic the next day.  

Discussion 

 This project started due to ED and primary care leadership discussions to improve the 

continuum of care for patients. One of the lessons learned from this project was that both 

departments wanted to support each other better but, had not traditionally had the forum to voice 

their needs to one another. This project gave the time and attention needed to hone in on the 

problem, barriers, and actions required to best support one another and to improve patient care. 

Having a project lead also helped to move this project forward as there was one person setting 

meetings, leading quality tool use discussions, following up on action items, and providing 

continued communication on milestones to the project team and leadership. For future projects, 

teams should consider a 0.5 FTE to lead this change. There is considerable collaboration required 

with EHR requests, education, training, and follow-up.  A second lesson learned was the 

importance of using champions and involving stakeholders throughout the development to foster 

engagement and sustainability. Utilizing both physician and nursing champions gave referring 

providers ample resources for questions, comments, and concerns. Other considerations should 

be made to ensure there is discrete documentation of when a patient is referred so that reports 

can pull this information and summarizing it can be accurate. 

The project team kept this initiative small in its action items and implementation, 

meaning focus measures were specific to this project solely. Opportunities for further research 

and quality improvement projects to build off of this work include a review of cost savings, 

correlation between handoff implementation and hospitalizations, and patient experience. The 

objectives of this QI project were met quickly and much of that was due to the involvement of 



IMPLEMENTATION OF AN ELECTRONIC HANDOFF 13 
 

stakeholders throughout the process. By listening to and implementing feedback before and 

during implementation, the team was able to engage everyone and the utilization of the 

communication tool remained consistent. This project highlighted the importance of using QI 

tools and practices to develop a process that would address the issue long term and support 

workflow implementation and sustainability. By developing an initial process map the team was 

able to see where the gaps in communication were. The follow up fishbone tool highlighted the 

barriers and gave the team a place to think critically about potential issues so they could be 

addressed beforehand. When this handoff tool is expanded to the rest of the organization, 

considerations should be discussed for time requirements for EHR specialists, data analytics, 

software engineers, quality lead specialists, and education and training specialists. Although this 

organization has those lead positions for these types of projects, it may require taking attention 

from other initiatives or priorities. The handoff tool required considerable time to develop, test, 

and go through quality assurance. Once active in the EHR, this tool required minimal 

maintenance. Weekly denominators of patients were low, generally ten and under, which 

explained the significant shift in percentages.  

The results of this QI project correlated to the literature by showing improvements in 

patient care and clinician communication due to the implementation of a standardized handoff. 

The post-implementation survey of primary care clinicians correlated to multiple studies by 

showing that asynchronous communication felt safer, faster, more efficient, and was the 

preferred communication method. There is also growing research on the implementation of 

asynchronous handoffs and the reduction in total cost of care, positive effects on handoff timing, 

and increased event documentation (Newman et al., 2019; Gonzalo et al., 2014; Jhala et al., 

2021). This was not a research project and did not specifically look at these effects. The project 
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team should continue to meet to discuss milestones and barriers and continue to communicate 

those with leadership. The organizational quality team should be engaged to help maintain the 

data and any summaries of that data. The creation of a specific report to look for discrete 

documentation of patients referred and completed handoff documentation should be 

implemented to drive continued quality improvement. This report and data summary would help 

show trends to drive conversations of barriers, workflow, or continued improvement. 

Conclusions 

 This QI project showed immediate positive effects on patient care delivery and could 

positively impact collaboration between departments. This handoff tool improved health care 

delivery by utilizing the current technology and tapping into the asynchronous communication 

that people use every day. Opening the lines of communication between departments at the 

leadership level fostered discussion and collaboration. Through the continued active participation 

of stakeholders, there was an accountability to project success and a continued drive for 

development that emerged for post-pilot sustainability. There was a decrease in communication 

failures with a clear documentation requirement and standard referral guidance. Supporting 

patients through this transition in care was a vital time to communicate effectively. 

 The success of this project was the result of physician and nurse involvement from 

beginning to end. Having a lead person to focus on and manage the project was vital to holding 

the team accountable throughout the process. Continued reevaluation of this process would 

ensure the growth and success of communication between the two departments. Having a team 

approach to project development, implementation, and sustainability would ensure the continued 

evolution of this workflow. Asynchronous communication should continue to be studied and 
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implemented as the demands on clinicians increases. It is imperative to continue creating 

workflows that improve efficiency and patient safety in health care delivery.  
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Table 1 

Articles for Evidence Review 

Citation: Gonzalo, J.D., Yang, J.J., Stuckey, H.L., Fischer, C.M., Sanchez, L.D., & Herzig S.J. (2014). Patient care transitions from 

the emergency department to the medicine ward: evaluation of a standardized electronic signout tool. International Journal for 

Quality in Health Care, 26(4), 337-347. DOI: 10.1093/intqhc/mzu040 

 

Level III 

Purpose/Hypothesis Design Sample Intervention Outcomes Results 

To evaluate the impact 

of a new electronic 

handoff tool with 

optional verbal 

communication on the 

change in near 

misses/adverse events 

reported, perceptions of 

efficiency and safety, 

and perceived patient 

safety issues in ED to 

medicine ward 

transfers. 

A prospective, 

embedded, mixed-

methods sequential 

explanatory study 

Sampling Technique: 

cluster – pre-& post-

survey of residents 

using the eSignout 

Exclusion: no 

exclusion criteria 

Eligible: 95 residents 

Accepted: 88 residents 

responded 

Intervention: all 95 

residents were involved 

in the intervention 

Power analysis: For 

quantitative analysis – a 

chi-square & 

Wilcoxon-rank sum test 

on median Likert-scale 

responses 

For qualitative analysis 

– thematic analysis of 

near misses/adverse 

events 

Control: n/a  

Intervention: 

implementation of an 

eSignout tool utilizing 

automated paging 

communication and 

responsibility 

acceptance without 

mandatory verbal 

communication   

Protocol: no protocol 

noted. 

Measure: incidence of 

reported near 

misses/adverse events, 

communication of 

critical clinical 

information and quality 

of verbal 

communication, and 

characterization of near 

misses/adverse events 

Outcome Data 

Retrieval: post-shift 

survey, perception 

survey 

Results: The number of 

shifts without verbal 

signout for any 

admitted patient 

increased from 2.6 to 

25.4% (p<0.001); 

communicating critical 

clinical information 

before and after 

intervention showed 

similar results; 88% 

somewhat or strongly 

agreed that the eSignout 

was more efficient and 

59% felt it allowed for 

safe patient transfers; 

63% were more 

satisfied, and 61% 

preferred the eSignout 

with 93% believing it 

was more efficient. 

Conclusions: 

implementing an 

asynchronous eSignout 

did not change the rate 

of reported near 

https://academic.oup.com/intqhc/article/26/4/337/1789756
https://academic.oup.com/intqhc/article/26/4/337/1789756
https://academic.oup.com/intqhc/article/26/4/337/1789756
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misses/adverse events; 

residents found the 

eSignout to be more 

efficient and preferred 

it over verbal signout. 

Esignout interface 

created standardized 

communication, limited 

information omission, 

decreased need to 

search HER for clinic 

information. 

 

Citation: Jhala, M. & Menon, R. (2019). Examining the impact of an asynchronous communication platform versus existing 

communication methods: an observational study. BMJ Innovation, 2021(7), 68-74. DOI: 10.1136/bmjinnov-2019-000409 

 

Level III 

Purpose/Hypothesis Design Sample Intervention Outcomes Results 

To study the 

comparison of 

synchronous methods 

of communication to 

Medic Bleep, an instant 

messaging 

asynchronous platform, 

and observe its impact 

on clinical workflow, 

quality of work-life, 

and associations with 

patient safety outcomes 

and hospital core 

operations. 

Multi-methods 

prospective study 

Sampling Technique: 

cohort 

Exclusion: study 

limited to trauma ward, 

orthopedic ward, 

maternity ward, and 

maternity day 

assessment unit  

Eligible: 37 health care 

professionals 

volunteered to be 

observed for this study 

Accepted: 37 

Analysis: all statistical 

tests were conducted by 

an independent 

statistician; the 

Shapiro-Wilk test was 

used; normally 

distributed unpaired t-

tests analyzed data sets, 

and the non-normally 

Intervention: staff 

were randomly 

assigned to 2 cohorts; 

both cohorts went 

through a 2-week 

acclimation of the 

asynchronous platform; 

continuous time-motion 

observations were 

performed on all HCPs 

Intervention fidelity 

(describe the 

protocol): all HCPs 

were observed by 

researchers and 

independent recruits 

over a time-motion 

study to observe 

participants on clinical 

tasks duration and 

movements required for 

Measurement tool 

(reliability), time, 

procedure: post-study, 

all recording 

information was 

extracted and stratified 

into the initiator and 

receiver of each event, 

the category of a 

clinical event, response 

time, and many 

messages from 

initiation to completion.  

Statistical 

Procedures(s) and 

Results: Asynchronous 

methods of 

communication resulted 

in an average of 20.1-

minute reduction in task 

completion, amounting 

to a mean reduction of 

58.8% when compared 

to traditional 

synchronous methods 

(p<0.01). 70% of 

participants reported 

that asynchronous 

communication 

improved or greatly 

improved 

interprofessional 

communication; 52.5% 

felt it was faster; 24% 

of staff felt an increase 

https://innovations.bmj.com/content/bmjinnov/7/1/68.full.pdf
https://innovations.bmj.com/content/bmjinnov/7/1/68.full.pdf
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distributed Mann-

Whitney U tests 

analyzed data sets. 

 

specific task 

completion. 

in completion of 

discharge plans; 67% 

found it easy to 

implement, and 75% 

found it easy to use. 

  

Citation: Newman, E.D., Simonelli, P.F., Vezendy, S.M., Cedeno, C.M., & Maeng, D.D. (2019). Impact of primary and specialty 

care integration via asynchronous communication. American Journal of Managed Care, 25(1), 400-405. Retrieved from 

https://www.ajmc.com/view/impact-of-primary-and-specialty-care-integration-via-asynchronous-communication 

 

Level III 

Purpose/Hypothesis Design Sample Intervention Outcomes Results 

This study tests the 

hypothesis that 

implementing an 

asynchronous 

communication model 

(Ask-A-Doc (AAD)) 

was associated with a 

lower total cost of care 

and reductions in 

healthcare utilization 

due to improved 

primary care and 

specialist 

communication. 

Retrospective Analysis Sampling Technique: 

cluster sampling 

Exclusion: n/a 

Eligible: 6,434 patients 

who had an AAD 

specialty consult 

between 1/1/2014-

12/31/2016 

Accepted: all 6,434 

patients 

Power analysis: a set 

of difference-in-

differences (DID) 

multivariate linear 

regression models  

Control: 4222 patients 

who had been referred 

for AAD specialist 

consult  

Intervention: 2190 

patients who had been 

referred for AAD 

specialist consults AND 

had GHP coverage 

during the study period 

 

 

Measurement tool 

(reliability), time, 

procedure: DID 

approach with a set of 

multivariate linear 

regression models with 

patient fixed effects. 

Key explanatory 

variables in each 

regression model were 

the binary indicator for 

inclusion in the 

intervention group; 

coefficient on the 

interaction term 

represents the DID 

estimate of the AAD 

impact on the 

dependent variable. 

 

Statistical 

Procedures(s) and 

Results: Use of AAD 

was associated with an 

approximate 14% 

reduction in total cost, 

including prescription 

drugs, and a 20% 

reduction during the 

second month 

compared to the control 

group. Similar results 

were found in the 

reduction of total 

medical cost; cost 

reduction appeared to 

be driven by a 

reduction in ED visits 

(11%), primary care 

(10%), specialist visits 

(74%). Results most 

significant occurred 

during the 1st few 

months. 

 

 

 

 

file://///win.ad.jhu.edu/users$/home/01%20Files%20for%20desktop/UMB/DNP%20Project/Newman,%20E.D.,%20Simonelli,%20P.F.,%20Vezendy,%20S.M.,%20Cedeno,%20C.M.,%20&%20Maeng,%20D.D.%20(2019).%20Impact%20of%20primary%20and%20specialty%20care%20integration%20via%20asynchronous%20communication.%20American%20Journal%20of%20Managed%20Care,%2025(1),%20400-405.%20Retrieved%20from%20https:/www.ajmc.com/view/impact-of-primary-and-specialty-care-integration-via-asynchronous-communication
file://///win.ad.jhu.edu/users$/home/01%20Files%20for%20desktop/UMB/DNP%20Project/Newman,%20E.D.,%20Simonelli,%20P.F.,%20Vezendy,%20S.M.,%20Cedeno,%20C.M.,%20&%20Maeng,%20D.D.%20(2019).%20Impact%20of%20primary%20and%20specialty%20care%20integration%20via%20asynchronous%20communication.%20American%20Journal%20of%20Managed%20Care,%2025(1),%20400-405.%20Retrieved%20from%20https:/www.ajmc.com/view/impact-of-primary-and-specialty-care-integration-via-asynchronous-communication
file://///win.ad.jhu.edu/users$/home/01%20Files%20for%20desktop/UMB/DNP%20Project/Newman,%20E.D.,%20Simonelli,%20P.F.,%20Vezendy,%20S.M.,%20Cedeno,%20C.M.,%20&%20Maeng,%20D.D.%20(2019).%20Impact%20of%20primary%20and%20specialty%20care%20integration%20via%20asynchronous%20communication.%20American%20Journal%20of%20Managed%20Care,%2025(1),%20400-405.%20Retrieved%20from%20https:/www.ajmc.com/view/impact-of-primary-and-specialty-care-integration-via-asynchronous-communication
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Citation: Panesar, R.S., Albert, B., Messina, C., & Parker, M. (2016). The effect of an electronic SBAR communication tool on 

documentation of acute events in the pediatric intensive care unit. American Journal of Medical Quality, 31(1), 64-68. DOI: 

10.1177/1062860614553263 

Level III 

Purpose/Hypothesis Design Sample Intervention Outcomes Results 

The research team 

hypothesizes that 

integrating an EMR 

with a structured 

electronic SBAR 

template improves 

documentation and 

communication 

between nurses and 

physicians. 

 

 

 

 

Cross-sectional study Sampling Technique: 

Non-probability 

Exclusion: no 

exclusion criteria 

Eligible: all patients 

admitted to the PICU 

during three distinct 

periods from December 

2010-June 2012 

Accepted: 542 patients 

Intervention: all 

nurses and providers on 

the 12-bed PICU  

Power analysis: 

analysis of variance and 

x2 analysis; a p <0.05 

was considered 

statistically significant 

Intervention: 3 distinct 

phases; Phase 1-paper 

chart documentation of 

handoff only; Phase 2 – 

EMR free-text event 

notes; Phase 3 – 

electronic SBAR note 

documentation only.  

Each study period 

began three months 

after implementing 

each modality to allow 

for staff education of 

the documentation tool. 

Intervention fidelity 

(describe the 

protocol): Phase 1- 

residents were required 

to notify attendings 

using SBAR format, 

then place an orange 

sticker with sections for 

each SBAR component 

that was completed 

freehand; Phase 2-using 

SBAR format, 

document event in a 

free-text, which was a 

blank electronic note; 

Phase 3-structured 

DV: improved 

documentation and 

communication 

Measurement tool 

(reliability), time, 

procedure: analysis of 

variance and x2 

analysis, p<0.05 was 

statistically significant 

Statistical 

Procedures(s) and 

Results: 

Most improvements 

were seen in 

documentation phase 3 

though not statistically 

significant; improved 

completeness of 

documentation when 

only the electronic 

SBAR note was used 

with a mean score of 4 

(p<0.0001) scores were 

statistically significant; 

multidisciplinary 

communication during 

electronic SBAR notes 

demonstrated 100% 

documentation 

notification of both 

nurse & attending 

(p=0.0001) 

 

 

https://journals.sagepub.com/doi/pdf/10.1177/1062860614553263
https://journals.sagepub.com/doi/pdf/10.1177/1062860614553263
https://journals.sagepub.com/doi/pdf/10.1177/1062860614553263
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SBAR electronic note 

in EMR was filled out 

by residents, the form 

had detailed sections, 

documentation of 

attending, & a data field 

to document nurse 

caring for the patient. 

Citation: Sanchez, L.D., Chiu, D.T., Nathanson, L., Horng, S., Wolfe, R.E., Zeidel, M.L., Boyd, K., Tibbles, C., Calder, S., 

Dufresne, J., & Yang, J.J. (2017). A model for electronic handoff between the emergency department and inpatient units. The 

Journal of Emergency Medicine, 53(1), 142-150. DOI: 10.1016/j.jemermed.2017.03.027 

 

Level III 

Purpose/Hypothesis Design Sample Intervention Outcomes Results 

Implement an 

asynchronous patient 

handoff process for 

admissions from ED to 

the inpatient medicine 

services intended to 

improve efficiency by 

reducing the following: 

loss of information, 

nonstandard handoff 

formats, delay in 

patient flow, a 

requirement to speak 

directly with someone, 

increased workload on 

sending & receiving 

providers, which are 

seen with verbal 

handoffs.  

Retrospective single-

center review 

Sampling Technique: 

Convenience  

Exclusion: patients 

requiring ICU level 

care 

Eligible: all admissions 

through the ED from 

FY2011-FY2015 

Accepted: all 

admissions through the 

ED from FY2011-

FY2015 

 

 

Control: all admissions 

FY2010 in which only 

verbal handoffs were 

used 

Intervention: all 

admissions to a 

medicine service from 

FY2011-FY2015 

utilized an electronic 

handoff 

Intervention fidelity 

(describe the 

protocol): Starting in 

FY2011, all medical 

admissions from the ED 

utilized the electronic 

signout protocol, which 

included an option for 

verbal signout when 

needed. Emergency 

physicians are 

authorized to request a 

bed on the inpatient 

medical service at this 

institution without prior 

notification or approval. 

DV: improving 

asynchronous handoff 

to improve patient 

safety and 

communication. 

Measurement tool 

(reliability), time, 

procedure: rate and 

proportions for ordinal 

data; Kaplan-Meier 

curves for outcome 

measures; Log-rank test 

for time; Cox 

proportional hazard 

model for outcome 

measure significance; 

Wald test was 

performed from the 

Cox proportional 

hazard models to test 

for significance. 

Statistical 

Procedures(s) and 

Results: 

FY2011 the initial 

77.5% electronic 

signout rate increased 

to 81.7% in FY2012, 

84% in FY2013, & 

87.3% in FY2014; this 

correlated to the 

decrease in verbal 

discussion requested 

with 22.5% in FY2011, 

18.3% in FY2012, 16% 

in FY2013, & 12.7% in 

FY2014.  

Decrease in the 

duration of time 

between bed 

assignment & signed 

holding admission 

orders; statistically 

significant p<0.0001 

ICU transfer within 24 

hrs of admission 

decreased each FY, 

https://www.jem-journal.com/article/S0736-4679(17)30317-7/fulltext
https://www.jem-journal.com/article/S0736-4679(17)30317-7/fulltext
https://www.jem-journal.com/article/S0736-4679(17)30317-7/fulltext
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Once a bed is available, 

it can be assigned, the 

signout is filled out, 

orders are placed, and 

the patient is 

transferred.  

 

with FY2014 being the 

lowest at 2.8% 

compared to the 6.3% 

transfer rate for verbal 

discussion handoff (CI 

95%) 

  

Citation: Shahid, S., Thabane, L., Marrin, M., Schattauer, K., Silenzi, L., Borhan, S., Singh, B., Thomas, C. & Thomas, S. (2020). 

Evaluation of a modified SBAR report to physician tool to standardize communication on neonatal transport. American Journal of 

Perinatology. Advance online publication. DOI: 10.1055/s-0040-1715524 

Level III 

Purpose/Hypothesis Design Sample Intervention Outcomes Results 

To evaluate the 

reliability of an SBAR 

report to physician tool 

in sharing clinically 

relevant information 

between 

multidisciplinary care 

providers.  

Prospective 

Interventional study 

Sampling Technique: 

Convenience  

Exclusion: no 

exclusion criteria 

Eligible: All calls made 

between the neonatal 

transport team and 

triage physicians post-

assessment of the 

patient and prior to 

transporting the patient 

Accepted: pre-

intervention 50 

independent recorded 

calls between 2011 to 

2012 were randomly 

selected; post-

intervention included 

115 calls. 

Power analysis: using 

a two-sided 

significance level of 5% 

and power of 80%; 

criterion for statistical 

significance was set at 

alpha=0.05, all analyses 

were performed using R 

version 3.4.1    

Pre-Intervention: 

transport team nurses 

continue to call report 

as is with no change  

Intervention: all ten 

transport nurses attend 

educational sessions 

over one month on the 

SBAR Report to 

Physician tool; 

education included 

didactic sessions, 

handouts, and video 

simulation. 

 

 

DV: improved 

communication 

between 

multidisciplinary teams 

Measurement tool 

(reliability), time, 

procedure: 

Interclass correlation 

coefficient (ICC) was 

used to measure the 

reliability of 

assessments by two 

independent reviewers 

for pre and post-

intervention; an 

independent t-test was 

performed to assess the 

difference in global 

scores, cumulative 

scores, and scores for 

each component of the 

SBAR communication 

tool between pre and 

post-intervention period 

 

Statistical 

Procedures(s) and 

Results: 

Improvement in global 

score with a mean 

difference of 0.95 (95% 

CI: 0.77-1.14; p<0.001) 

and in cumulative score 

with a mean difference 

of 8.55 (95% CI: 7.26-

9.84; p<0.001) showing 

using communication 

tool improved quality 

of clinical information 

shared; statistically 

significant (p<0.001) 

improvement seen in 

scores for each 

component of the 

SBAR tool, except in 

the recommendation 

component  

https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-0040-1715524
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-0040-1715524
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-0040-1715524
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Citation: Tasi, MC, Baymon, D.E., Temin, E.S., Zheng, H., Lehman, K.M., Baccari, B., Tubridy, A., Conly, B., & Yun, B.J. 

(2021). Evaluation of process improvement interventions on handoff times between the emergency department and observation 

unit. The Journal of Emergency Medicine, 60(2), 237-244. https://doi.org/10.1016/j.jemermed.2020.10.002  

Level IV 

Purpose/Hypothesis Design Sample Intervention Outcomes Results 

The purpose of this 

study was to assess the 

impact of an electronic, 

asynchronous handoff 

replacing verbal 

handoff on transfer 

times from the 

Emergency Department 

(ED) to the Emergency 

Department 

Observation Units 

(EDOU). 

Retrospective cohort 

observational 

Sampling Technique: 

simple random 

Exclusion: none 

Eligible: all patients 

being transferred from 

the ED to the EDOU 

Accepted: all patients 

transferred from the ED 

to the EDOU 

Analysis: multivariable 

linear regression; use of 

statistical software SAS 

version 9.4 

 

Intervention: 3 part 

study, the first 

intervention was an 

automatic notification 

page sent to the ED 

clinician and the EDOU 

clinician that the patient 

had been assigned an 

EDOU bed, this 

signaled to initiate 

handoff; second 

intervention was when 

the EDOU RN assigned 

the patient to a bed, it 

immediately alerted the 

RN who would receive 

the patient, they had 15 

minutes to review and 

mark the chart that 

handoff was complete, 

or they required more 

information, EDOU RN 

would then initiate 

contact; third 

intervention combined 

#1 and #2 except this 

was for the clinician, 

and they had 30 

minutes to review the 

handoff. 

 

Measurement: time 

interval from EDOU 

bed assignment to 

EDOU arrival 

Statistical 

Procedures(s) and 

Results: 

14,996 EDOU stays 

included in the study, 

no difference in ED or 

EDOU LOS during the 

entire study. EDOU bed 

assignment to EDOU 

arrival and bed 

assignment to RN and 

clinician handoff time 

decreased after each 

intervention. 

Intervention 2 reduced 

mean time to patient 

arrival by 3.57 minutes 

(p=0.0299). 

Intervention 3 reduced 

mean time to patient 

arrival by 14.67 

minutes (p<0.0001 

https://www.sciencedirect.com/science/article/pii/S0736467920310477
https://www.sciencedirect.com/science/article/pii/S0736467920310477
https://www.sciencedirect.com/science/article/pii/S0736467920310477
https://doi.org/10.1016/j.jemermed.2020.10.002
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Table 2 

Article Synthesis  

Level of 

Evidence 

# of 

Studies 
Summary of Findings Overall Quality 

III 5 

Gonzalo et al. (2014) did a 1-year study to evaluate the impact 

of an electronic handoff tool. The study found that the use of 

eSignout without requesting additional verbal handoff 

increased from 2.6% to 25.4%; 88% of residents felt the 

process was more efficient, and 59% felt it allowed for safe 

patient transfers. 

Jhala et al. (2019) found that implementing an asynchronous 

messaging platform showed a statistically significant reduction 

in average task completion by 20.1 minutes, saving 58.8% of 

the time compared to traditional synchronous methods. There 

was also a significant reduction in time spent on specific task 

efficiencies, including patient review, discharge, patient 

transfer, and escalation of care.  

In a three-phase study comparing handoff communication by 

paper documentation only, electronic documentation (blank 

free-text) and electronic SBAR template embedded in the EHR, 

Panesar et al. (2016) found that the implementation of an 

electronic SBAR improved completeness of handoff 

documentation, increased event documentation frequency, and 

significantly improved multidisciplinary documentation and 

communication. Sanchez et al. (2017) had similar findings with 

the implementation of an electronic handoff.  

Sanchez et al. (2017) found that implementing an asynchronous 

handoff documentation tool into the HER as part of a structured 

electronic signout workflow, showed an increase in completed 

electronic handoffs and a decrease in providers that requested 

additional verbal discussion (over the first 6 months and 

significantly over the four year study period), decrease time 

B, study was well defined, adequate sample size, consistent results for 

quantitative data, studies are appropriate although there isn’t a review of 

search strategies.  

 

 

B, study had an adequate sample size, consistent results, literature 

research is thorough and appropriate to study, descriptive methods, 

results analysis, and discussion of outcomes, future implications, and 

conclusions.     

 

 

B, study had an adequate sample size, appropriate phases for 

implementation utilizing known standard workflows to compare to. Use 

of literature review to provide evidence for needed research on this 

topic. Results were reproducible and could be generalized to other 

departments and organizations.  Provided definitive conclusions for 

further studying. 

 

 

A, study had a large sample size and took place over the course of five 

years, giving ample time for workflow to become ingrained. Study had 

multiple outcome measures, appropriate result analysis, and showed 

clear conclusions and results for outcome measures. Study could be 



IMPLEMENTATION OF AN ELECTRONIC HANDOFF TOOL              27 
 

 

 

between inpatient bed assignment and signed holding 

admission orders, and a lower rate of transfer from floor to ICU 

within 24 hours of admission as compared to those admissions 

that required verbal discussion only as a handoff. 

Shahid et al. (2020) found that the implementation of a 

modified SBAR tool for the communication between neonatal 

transport personnel and physicians improved the quality of 

clinical information shared between nonphysician transport 

team members and physicians. This SBAR tool was modified 

in the situation and background components to move the 

clinical information from one section to another. This created a 

better flow of information when providing the handoff. 

generalized although write up lacked a template of the handoff used. 

Provided definitive conclusions for further studies. 

 

 

B, adequate sample size, appropriate use of literature review to develop 

modified SBAR template. Study provided steps to develop modified 

SBAR and appropriate result analysis for each component in handoff. 

Study could be generalized and implemented in other transport teams or 

when transferring patients between facilities, departments, or different 

transitions of care. 

IV 

 

1 

 

Tasi et al. (2021) implemented a 3 stage progressively 

asynchronous handoff intervention study that found statistically 

significant improvement in transfer times, bed assignment 

times, and time to reviewing and accepting handoff all 

decreased. Improvements in efficiency and safe patient transfer 

were shown. 

B, study had a large sample size, well defined study, and took place 

over three years. Discussion of limitations and adequately defined 

conclusions.  
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Figure 1 

Havelock’s Theory of Planned Change 

 

 

 

Source: White (2016).
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Figure 2 

Conceptual Framework of Complex Innovation Implementation 

 

Source: Helfrich et al. (2007). 
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Figure 3 

Run chart depicting the compliance rate of completed handoff forms over the course of the pilot.  
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Figure 4 

Run chart depicting the effect of implementing standardized handoffs on hospitalizations following a referral to the ED. 
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Appendix A 

Current Handoff Workflow 
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Appendix B 

Expected Workflow with New ED Referral for Primary Care Clinicians 
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Appendix C 

The Expected ED Admission Form used by Primary Care Clinicians 
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Appendix D 

Excel Data Collection Forms 
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Appendix E 

Survey Questionnaire for Primary Care Clinicians 
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Appendix F 

Survey Questionnaire for Emergency Department Clinicians 

 

 

 


