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ABSTRACT
Introduction. Miscommunication during shift change and other 
handoff events is a common source of malpractice claims and patient-
care errors. An efficient patient handoff system is imperative to prevent 
miscommunication. Owning to limitations with our current handoff 
system and to an ever-increasing reliance on electronic health informa-
tion, our residency program sought to modernize our handoff method. 
Methods.xTo improve handoff communication, the HIPAA-compli-
ant application Listrunner© was adopted. Members of the orthopaedic 
trauma team were oriented to the new application. Change-of-shift 
patient handoff was transitioned from the current email system to List-
runner©. After three months of using the new application, a web-based 
questionnaire was administered to all members of the care team to 
assess their experiences, including perceived benefits and limitations 
of the Listrunner© application.  
Results. Seventeen orthopaedic resident physicians and three ortho-
paedic trauma attending physicians completed the survey. While 
almost half of the respondents were satisfied using email as a checkout 
tool, more than half of study participants indicated that it lacked secu-
rity and several users believed there was a need for improvement. Most 
indicated that Listrunner© was easy to use, improved clinical efficiency, 
and improved patient care and safety. Seventeen of 20 respondents 
reported that they would like to continue using Listrunner© as a check-
out tool. 
Conclusions. The Listrunner© application was adopted quickly by our 
orthopaedic trauma team, whose members opined that the application 
increased the efficiency and accuracy of handoff when compared to the 
previous secure email system. Kans J Med 2022;15:97-100

INTRODUCTION
Inaccurate communication at shift change continues to be identi-

fied as a common source of medical errors. Errors in communication 
account for 60 - 70% of all sentinel events within a hospital.1 Further-
more, miscommunication is a leading cause of malpractice claims.2 

Since many providers are responsible for the care of a single patient, 
having an efficient patient handoff system to communicate patient 
information is vital. It is the opinion of these authors that an effective 
handoff system should contain accurate and up-to-date information 

about a patient’s current condition, care plan, and any anticipated 
changes in clinical status. With increasing reliance on electronic infor-
mation sharing, the need for secure electronic patient information 
sharing has become a top demand among healthcare providers.

Despite their shortcomings, which include user distraction, poten-
tial transmission of patient protected health information on unsecure 
networks and risk of misusing confidential information, smartphone 
use for patient care is increasing. A recent survey conducted in France 
documented that approximately 75 - 95% of medical students and 
residents are using their personal smartphones for clinical work, com-
monly to utilize applications (apps) or to communicate with the care 
team via email, text messages, or phone calls.3 Another survey of Ameri-
can neurology trainees and attending physicians regarding their cell 
phone use in the clinical setting demonstrated that both groups used 
their personal smartphones for their physical exams, clinical work, 
and communications, with the majority of respondents reporting their 
smartphones as “very useful” or “essential” for patient care.4 In a sys-
tematic review, Gurses et al.5 showed that information tools, which 
include electronic devices such as personal digital assistants, wireless 
tablets and mobile computers, improved situational awareness of mul-
tidisciplinary care providers, efficiency of multidisciplinary rounds, and 
length of hospital stay. 

To date, mobile technologies have been used mainly to support 
coordination of care through text messaging and email among care 
team members in an informal way, but their use in structured rounding 
and handoff processes has been limited. However, using computer-
ized rounding and patient handoff tools have been shown to increase 
efficiency within inpatient medical services.6 Furthermore, there 
are stand-alone applications serving as electronic handoff tools and 
mobile applications associated directly with hospital electronic medical 
records (EMRs). 

In our orthopaedic residency program, a secure email system 
has been the primary tool used for patient handoff. This consists of 
a daily email, sent at 0500, providing a summary list of patients who 
were seen overnight. There are many aspects of the email system that 
make it less than ideal for patient handoff. Lack of real-time viewing 
or updating and no capability to input clinical photographs or patient 
radiographs are two reasons that our program sought a digital upgrade. 
The objective of this quality improvement (QI) study was to improve 
communication among care team members using an application, com-
pliant with the Health Insurance Portability and Accountability Act 
(HIPAA) Privacy Rule, which would allow electronic patient handoffs 
of overnight patient care at two tertiary health care centers.7

METHODS
This intervention was performed within the University of Kansas 

School of Medicine-Wichita orthopaedic surgery residency program, 
where trauma call at two tertiary care centers was covered by residents 
on the orthopaedic trauma surgery service. In an effort to improve 
accuracy and provide real-time updates to attending staff, residents, 
and other orthopaedic trauma healthcare team members, the HIPAA-
compliant application Listrunner© was adopted. The project design 
was adapted from a publication on the use of mobile devices for inpa-
tient rounding and handoffs.8
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from a secure email system to the Listrunner© application. The appli-
cation has patient list features that are customizable to the preferences 
of the attending staff. This app can be installed on a mobile device or 
accessed through the Listrunner© website. Training of the on-call junior 
residents on proper use of the app was provided by upper-level resi-
dents and attending staff members. At our institution, like many other 
residency programs, junior residents were responsible for managing the 
orthopaedic trauma service overnight. 

After appropriate training and standardized implementation of the 
Listrunner© app, the overnight junior residents assumed the responsi-
bility of adding patients to predetermined lists that reflected the reason 
for referral to our orthopaedic service: surgery add-ons, admits, con-
sults, and phone calls. The application allowed for accurate short-form 
text documentation including medical record number, date of birth, age, 
history of present illness, discussion, clinical treatment and planning, 
imaging, clinical photographs, and a to-do section for pending tasks. 
Team members had the option to allow notifications when a new patient 
was added to a list, which allowed real-time patient care updates. The 
application was used only for handoff communication and was not linked 
formally to the hospital EMR. Patient lists were cleared or updated daily 
after review by the daytime trauma team. 

After three months of consistent use, a web-based questionnaire was 
created to evaluate the Listrunner© application compared to the previ-
ous email system (Appendix available online only at journals.ku.edu/
kjm). Specifically, usage patterns, user experiences, and perceived ben-
efits and drawbacks to the Listrunner© app were assessed. The survey 
consisted of 23 multiple choice items and 4 free-response items. The 
multiple-choice questions utilized the Likert scale. A draft or pilot 
survey was used to assess survey validity and readability. After minor 
modifications, the final survey was distributed via email to all members 
of the orthopaedic trauma service, including attending physicians, resi-
dent physicians, advanced practitioners, nurses, and office scheduling 
personnel. 

Study data were collected and managed using REDCap® (Research 
Electronic Data Capture) electronic data capture tools hosted at Uni-
versity of Kansas Medical Center.9,10 REDCap® is a secure, web-based 
software platform designed to support data capture for research studies 
by providing 1) an intuitive interface for validated data capture; 2) audit 
trails for tracking data manipulation and export procedures; 3) auto-
mated export procedures for seamless data downloads to common 
statistical packages; and 4) procedures for data integration and interop-
erability with external sources. In an effort to report our findings in a 
standard fashion, the Revised Standards for Quality Improvement 
Reporting Excellence (SQUIRE 2.0) guided the preparation of this 
manuscript.11

RESULTS
Our inpatient orthopaedic trauma services at two level one trauma 

centers began using the Listrunner© patient handoff application in Sep-
tember 2020. We used the application consistently for approximately 
three months before conducting a one-time survey to compare the List-
runner© application to the previously used email handoff system and to 
examine user experience, satisfaction, and suggestions for improvement 
regarding the use of Listrunner©.
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The survey was offered to 31 orthopaedic trauma team members 
including medical assistants, nurses, advanced practitioners, resident 
physicians, and attending physicians. The initial email solicitation was 
sent on January 26, 2021. A reminder email was sent on February 18, 
2021. Twenty-six team members began the survey and 23 members 
completed the survey. Only completed surveys of individuals who iden-
tified as Listrunner© users were compiled for analysis, with incomplete 
surveys and non-users being excluded. The survey took an average of 
17 minutes to complete. 

User characteristics are outlined in Table 1. Seventeen of the 20 
residents in our program completed the survey. Sixteen described them-
selves as continued users of the application and one was self-described 
as an episodic user. Three of four attending physicians completed the 
survey. One advanced practitioner, one office staff member, and one 
nurse also completed the survey. Users universally reported accessing 
the application using the mobile app, with no respondents reporting 
routine use of the desktop website.

Table 1. Characteristics of users studied.
Characteristics Respondents
How would you describe your role?

Attending physician 3
Resident physician 17
APRN1/PA2 1
Nurse 1
Office staff/MA3 1
Student/other 0

Total respondents 23
Describe your experience using Listrunner©

Continued user4 22
Episodic user5 1
Total respondents 23
Which version of the checkout tool do you commonly use?

Webpage 0
Mobile app 23

Total respondents 23
1Advanced Practice Registered Nurse
2Physician Assistant
3Medical Assistant
4Application use for eight weeks or longer
5Stopped using application within eight weeks

Multiple choice responses regarding the email system are character-
ized in Figure 1. About half of respondents agreed or strongly agreed that 
they were satisfied using the email system as a checkout tool and most 
felt that the system was efficient and easy to use. However, 10 of the 23 
(43.5%) respondents indicated that the email system was inadequate or 
in need of improvements and 14 respondents (60.9%) indicated that the 
email system lacked security. 
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Figure 1. User responses regarding the email system.

Multiple choice responses regarding the Listrunner© application 
are characterized in Figure 2. The majority of users agreed or strong-
ly agreed that the Listrunner© application was easy to use, improved 
clinical efficiency, and improved patient care and safety. Eighteen of 23 
respondents found the application to be more useful as they became 
more familiar with it. Fifteen respondents disagreed or strongly dis-
agreed that Listrunner© had significant drawbacks that should prevent 
its continued use. Seventeen respondents reported that they would like 
to continue using Listrunner© as a checkout tool. 

Free response questions were included in the survey to determine 
specific likes, dislikes, and suggestions for improvement regarding the 
email system and the Listrunner© application. Specific likes regard-
ing the email system included the brevity, simplicity, and format of the 
system. Users found it helpful having all the checkout information in 
one document, which decreased the amount of time needed to review 
the entire shift checkout. One specific dislike regarding the email system 
included a lack of perceived security, specifically when some users were 
not university employees and did not have access secure email accounts 
and used their personal email accounts. Other dislikes regarding the 
email system included difficulty in finding patients from previous shift 
checkouts, lack of functionality, and a lack of live updates.

Figure 2. User responses regarding the Listrunner© application. 

There were multiple aspects of the Listrunner© application that users 
liked, including real-time updates, added functionality (e.g., upload-
ing radiographic images and clinical photographs, searching lists for 
patients, and to do lists), application security, ease of use, and easier 
coordination of clinical follow up. There were also aspects of the new 
system that some users disliked, including longer time spent to read 
through the entire handoff, having to sign into the application multiple 
times on a single shift, more time spent to enter patient information, and 
the need to update patient lists continually.

There were numerous suggestions from users to improve the new 
Listrunner© system. Many commented on the inability to upload 
groups of pictures at one time. The application required that the user 
upload one picture at a time, which added significantly more time over 
the course of a shift, particularly if it was necessary to upload multiple 
clinical pictures and/or radiographs per patient. Other suggestions for 
improvement included more consistent daily updating of patient lists 
and adding indicator tabs to highlight new patients and new tasks added.

Other respondents suggested that use of the application should be 
standardized on the two trauma services. At one hospital, in addition to 
being used as a handoff tool, the application also was used as a running 
inpatient list. At the other hospital, the orthopaedic trauma service uti-
lized the application only as a handoff tool, using the hospital EMR for 
a running inpatient list. Standardized use of the app on both services 
would, in the opinion of some users, decrease potential communica-
tion errors and make it easier on the resident responsible for entering 
patients into the application.

DISCUSSION
This QI project showed that the Listrunner© patient handoff appli-

cation was well received by our orthopaedic residency program and, in 
the opinion of the users, increased the accuracy and efficiency of patient 
handoff when compared to a secure email system. A strength of this 
study was that it clearly showed there was a viable electronic handoff 
system that can be more efficient and more interactive than a simple 
email system. Similar to the study on which our QI project was based8, 
the results showed that a handoff tool can be adopted quickly, lead to 
improved patient care, and increase the accuracy of patient handoff. 
Another unexpected benefit that this project had on our trauma service 
was improving the efficiency of follow-up scheduling by the office staff, 
which was an unanticipated benefit of the Listrunner© application. 

There were significant limitations to our study. Our small sample size 
decreased the overall power of the statistical analysis. There were three 
team members who did not complete the survey, which further limited 
our sample size. Another weakness of this study was enforcement of 
the use of the Listrunner© application, and while all handoffs were done 
using the Listrunner© application, some users may not have been utiliz-
ing it throughout their shift. Due to the unique nature of our call system 
requiring the coverage of two level one trauma centers, the results may 
not be generalizable to other orthopaedic trauma services. Future QI 
projects regarding patient handoff tools should include not only other 
medical and surgical specialties at our institution, but also orthopae-
dic trauma services at other institutions. In addition to expanding the 
study to include a more specialties and services, the methodology of 
future studies should include objective measures of improved efficiency 
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KANSAS JOURNAL of  M E D I C I N Eand patient care. These could include time spent by the on-call resident 
updating the handoff tool or email, as well as safety outcomes resulting 
from any miscommunication.

This project partly was inspired by the COVID-19 pandemic, during 
which the need for an accurate electronic patient handoff system to 
replace an in-person meeting became a top priority for our orthopae-
dic trauma service. Now, more familiar in-person interactions and 
verbal communication has resumed as the primary checkout modality. 
However, having a real-time, electronic handoff system that was conve-
nient for trauma team members to use remains desirable. 

At the time the application was adopted, Listrunner© was a free 
application. Users were able to download and use the program without 
a subscription or annual fee. After this survey was completed, Listrun-
ner© notified users that the program would no longer be offered free of 
charge as of June 1, 2021. The app requires an organizational-based 
contract requiring an initial set-up fee of $5,000 and an ongoing cost 
of $25 per user per month.  As our residency program did not have the 
budgetary means to enter into a contract with Listrunner©, the appli-
cation was abandoned, and the residency program returned to using 
secure email for patient handoff. 

At this time, the orthopaedic residency program had no plans to 
purchase a subscription for the Listrunner© application. Our resi-
dency program continued to search for a cost-effective, efficient, and 
secure alternative to our current secure email system. Given that our 
two trauma centers use different EMRs, a secure mobile application, 
separate from a specific hospital EMR, would be an ideal solution for 
an efficient electronic patient handoff system.
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