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Abstract 

Shift handoff is an integral component of the communication process used to transfer 

information about patients among providers as the information conveyed during this exchange is 

essential to the nursing decisions, activities and interventions that take place in the care of the 

patient (Alvarado, et. al., 2006). When critical information is not transmitted between providers, 

the patient may be placed at risk for errors or omissions in care (Sand-Jecklin & Sherman, 2012). 

Research supports that the use of a standardized shift handoff format can enhance the shift 

handoff communication (Adamski, 2007) by ensuring that critical patient information is reliably 

transferred. Anthony and Preuss (2002) assert that the use of computerized formats in the shift 

handoff process can contribute to safer patient care and should be utilized to their fullest 

capacity. There is agreement in the literature that a standardized shift handoff format enhances 

patient safety, and that a computerized format best facilitates a shift handoff that has current, 

complete and consistent patient information (Randell et al., 2011). The purpose of this quality 

improvement project was to answer the question: Does an educational intervention, focused on 

best practices for use of a computerized shift handoff format, improve its rating of usability 

among nurses on a medical/surgical unit? A one group, pre- and post-test, non-experimental 

design was used to compare the ratings of usability before and after an education program 

regarding best practices for using the computerized format. An adapted System Usability Scale 

(Brooke, 1986), with five additional questions related to the nurse’s opinions about technology, 

was used for both the pre- test and the post-test. A paired-sample t-test was conducted to 

evaluate the impact of the education intervention on the nurses’ scores on the adapted SUS. 

While there was not a statistically significant difference in SUS scores between the pre-test (M = 

67.67, SD = 17.42) and the post-test (M = 69.50, SD = 17.75), t (29) = -.93,  p > .05 (two tailed) 
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following an educational intervention, opinions did emerge related to the issue of work flow and 

the use of a computerized shift handoff format.  Future quality improvement projects may be 

generated on the basis of these findings.   
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Moving from Paper to Computer:  A Shift Handoff Format 

Background of the Problem 

 Shift handoff is a reporting mechanism employed when nurses change shifts. Across the 

United States (U.S) this time honored event occurs at least twice each day on every nursing unit. 

It is an integral component of the communication process used to transfer information about 

patients; the information conveyed during this exchange is essential to the nursing decisions, 

activities and interventions that take place in the care of the patient (Alvarado, et. al., 2006).  

Cohen and Hilligoss (2010) define shift handoff as the exchange of detailed information about a 

patient from one nurse to another, accompanied by the transfer of responsibility for ensuring the 

continuity and safety of the patient’s care. 

The accurate communication of patient information during shift handoff is essential for 

the delivery of safe patient care (Klee, Latta, Davis-Kirsch, & Pecchia, 2012). When critical 

information is not transmitted between caregivers the patient is placed at risk for errors or 

omissions in care (Sand-Jecklin & Sherman, 2012). The need for effective communication at 

shift handoff increases as hospitals are characterized by sicker patients, shorter lengths of stay, 

and multiple inter-unit transfers. Due to schedules and employment status, and patients who 

move from unit to unit, different groups of nurses provide care, and this increases the likelihood 

of communication being missed, forgotten or otherwise not conveyed (Anthony & Preuss, 2002).  

Caring for acutely ill patients within complex care delivery systems requires reliable 

communication among nurses and other caregivers.  

Ensuring continuity and consistency of communication between nurses is an important 

strategy for preventing adverse events and safeguarding patient safety (Matic, 2010). Use of a 

standardized shift handoff format can enhance the shift handoff communication (Adamski, 2007) 
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by ensuring that critical patient information is reliably transferred. The issue has been considered 

sufficiently important that The Joint Commission (2006) included improvement in the 

effectiveness of shift handoff communications in its Critical Access Hospital and Hospital 

National Patient Safety Goals. 

In 2011, a mid-Atlantic hospital system developed and implemented a standardized, shift 

handoff format (Friesen, Herbst, Turner, Gabel Speroni, Robinson & Wavelet, 20 The paper-

based shift handoff document, based and created upon communication best practices, is called 

ISHAPED. The ISHAPED acronym defines the critical elements of shift handoff: Introduction, 

Story, History, Assessment, Plan, Error Prevention, and Dialogue. The standardized shift 

handoff document has been implemented since its launch on all nursing units in each hospital in 

the healthcare system. 

Statement of the Problem 

The hospital system is implementing a new and uniform electronic medical record (EMR) 

in each hospital. To date, one hospital has fully operationalized the new EMR. Pothier, Monteiro, 

Mooktiar, & Shaw (2005) asserted that the use of a computerized shift handoff format was 

associated with improved transmission of patient information. The new EMR does include the 

ISHAPED model for shift handoff; it was created from the paper-based ISHAPED shift handoff 

format. However, in place of the single piece of paper that encompassed the ISHAPED 

categories (Appendix A), the EMR version of ISHAPED is comprised of multiple screens and 

menus. Although each of the ISHAPED categories has been retained, the look of the computer 

screens is entirely different from the look of the paper format. The function of the computerized 

version is different as well. Most of the information needed for the ISHAPED categories must be 

extracted from various areas of the EMR, and those areas are not consistent in location and in 
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format with the sections of the paper chart where information was previously found. In order to 

create an electronic ISHAPED handoff report, the nurse toggles between numerous menus and 

screens in the EMR to locate needed patient information and to pull it over to the handoff report. 

To further complicate matters, sometimes important information automatically populates the 

categories. Unfortunately, sometimes it does not. In a strategy to recreate the familiar paper 

format, nurses have printed the new EMR version, only to discover that it is now more than 10 

pages. They are surprised and dismayed, and instead of consistently using the new computerized 

shift handoff format, they are using a variety of other shift handoff methods. Some have 

abandoned the EMR version of ISHAPED altogether. Staggers and Blaz (2012) described a 

similar finding in their literature review, where computerized handoff formats were typically 

unsuccessful when the nurses did not find the content and context easy to use. After successfully 

using a paper handoff format, nurses must now contend with an electronic version that looks 

different, acts different and is seen as much less user friendly.  Subsequently, nurses’ use of a 

standardized shift handoff format is erratic and shift handoff communication may be suboptimal.   

Significance of the problem 

Communication errors during shift handoff can lead to adverse events and suboptimal 

patient care (Welsh, Flanagan, & Ebright, 2010). As one form of communication, shift handoffs 

received only 45% positive scores from healthcare providers across the U.S. in the Agency for 

Health Research and Quality (AHRQ) Hospital Survey on Patient Safety Culture (Sorra, 

Famolaro, Dyer, Khanna & Nelson, 2011). Anthony (1998) identified that factors relating to 

nursing communication were associated with adverse events. In the study, poor communication 

among nurses explained 35% of the variance in medication errors and 40% of the variance in 

patient falls.   
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Other consequences of a suboptimal shift handoff may be delays in diagnosis and/or 

treatment, increased length of stay, lower patient satisfaction, and readmissions (Patterson & 

Wears, 2010). Cushing, in 1988, detailed the impact of nurses’ failure to communicate 

information during shift handoff that led to patient death and nurse liability. Communication 

breakdowns during shift handoff had been implicated in two-thirds of sentinel events reported to 

the Joint Commission in the ten years prior to 2005 (Croteau, 2005). Subsequently, in 2006,  

handoff was classified as a national patient safety goal. Further, findings from U.S. studies 

conducted in acute care settings support the belief that poor communication during shift handoffs 

can negatively impact patient safety (Ebright, Patterson, Chalko, & Render, 2003;  Ebright, 

Urden, Patterson, & Chalko, 2004; Potter et al., 2004; and Potter et al., 2005). Communication 

must be complete enough for the nurse to plan and implement care effectively. Without adequate 

shift handoff communication it is clear that the nurse’s care of the patient could be seriously 

compromised if clinically relevant information is not shared accurately and in a timely manner 

(Smeulers, van Tellingen, Lucas, & Vermeulen, 2012). 

Technological solutions, such as EMR’s, have been suggested as a particularly useful 

strategy for standardizing communication at shift handoff (Matic, 2010). Given the concerns 

about handoffs and possible omissions or errors in care, a computerized format in an EMR could 

provide a consistent structure that would improve comprehensiveness and accuracy of the patient 

information that is being passed on (Dracup & Morris, 2008). Strople and Ottani (2006) strongly 

advocate for the use of technology during shift handoff, and Anthony and Preuss (2002) assert 

that the use of computerized formats in the shift handoff process can contribute to safer patient 

care and should be utilized to their fullest capacity.  
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Theoretical Framework 

David Berlo’s Theory of Communication (1960) is based on human behavior. It explains 

that there are many factors that can affect how senders and receivers create, interpret and react to 

a message, and that the method of communication can also influence the message. The theory 

identifies elements of communication that are important in nursing (Ceccio & Ceccio, 1982), and 

its concepts of human behavior and sender-receiver interface are a good fit with this scholarly 

projects’ concept of communication during shift handoff.  

 Key concepts of Berlo’s theory are the source, which is the person sending the message; 

the message itself; the channel, which is the method of carrying the source’s message; and the 

receiver, which is the person who receives the message (1960). The theory is often represented 

by the acronym S-M-C-R. Both source and receiver are influenced by the proficiency of their 

communication skills, attitudes, level of knowledge about the subject, social system they operate 

within, and the culture environment. For the purposes of this project, the channel of the message 

can be considered the EMR’s ISHAPED shift handoff format, and both source and receiver 

nurses are influenced by their proficiency at using the computerized version. 

 According to Berlo’s theory, the nurse going off duty (the sender) synthesizes and 

communicates patient information (the message) which is then received and analyzed by the 

oncoming nurse (the receiver), so patient care for the shift can be planned. For this performance 

improvement project, the key element from the theory is the channel. Consistent with the  

S-M-C-R model, any confusion, misunderstanding, and/or disinclination to utilize the established 

channel can impact the message (Appendix B).  In this case, the message has the potential to 

positively or negatively impact clinical decisions, patient care, and patient safety.  
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Synthesis of the Evidence 

 A literature review was conducted based upon two concepts in Berlo’s (1960) Theory of 

Communication: the message of the communication and the channel of the communication.  The 

message, in this project, is the patient information covered in the shift handoff.  The channel in 

this project is the format of the shift handoff.  The channel can be either a paper-based format or 

a computer generated format.   

Shift Handoff 

 The focus on safety in healthcare has generated interest in the way information about a 

patient and his/her care needs is passed from one caregiver to another. Leading healthcare 

organizations that are concerned with patient safety, such as the Agency for Healthcare Research 

and Quality (Sorra, Famolaro, Dyer, Khanna & Nelson, 2011), the Institute of Medicine (2001), 

the Joint Commission (2002), and the World Health Organization (2006) have called for 

improvements in shift handoffs. Moreover, anecdotal evidence has been that most nursing 

professionals receive no formal training in the handoff process and learn by observing their 

colleagues in the workplace. Consequently, shift handoff is a vulnerable process with the 

potential to contribute to suboptimal care (Van Eaton, 2010). Shendell-Falik, Feinson, & Mohr 

(2007) describe shift handoff as a process with high patient safety consequences. 

 Consistent with the focus on shift handoff and patient safety, there have been four 

systematic reviews and one proposed Cochrane review of the subject published within the last 

three years. Hill and Nyce (2010) describe shift handoff as a complex and cognitively taxing 

process that often lacks clarity. They assert that there is plenty of research that identifies shift 

handoff as a problem, but it is of poor quality. They conducted a non-research literature review 

that focused on clinical shift handovers in Canadian, American, and Australian hospitals between 
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2005 and 2009. Their review included nine peer-reviewed articles of qualitative studies of 

change of shift reports, one book chapter about the subject, 11 editorial reviews, and two news 

articles. On the basis of their review they concluded that the skills related to shift handoff are 

neither formally taught nor evaluated, that clinical errors can be linked to lack of clarity and/or 

miscommunication during the handoff, and that further research is indicated.   

 Also in 2010, Riesenberg, Leitzsch, and Cunningham reported on a systematic review of 

the shift handoff literature from 1987 to 2008. Their review was comprised of 95 articles 

describing shift handoff in the Unites States (U.S.): 59 anecdotal reports, 15 interventions 

without controls, five abstracts, five reviews, three cross-sectional studies, three editorials, two 

commentaries, one quasi-experimental study, one cohort study, and one letter. More than half of 

the articles had been published since 2006, which illustrates the current professional interest in 

the topic. Of the identified barriers to effective handoffs, communication barriers were noted 

most frequently: “Because effective communication is an essential component of effective 

handoff, this is an important finding” (p.31).  The authors’ conclusion was that, despite the 

recognized consequences of poor shift handoffs, there is little empirical evidence delineating 

what constitutes best handoff practices. 

 Matic, Davidson and Salamonson (2010) conducted an integrative literature review of 

126 published articles to examine the methods of shift handoffs and to explore the feasibility of a 

computerized handoff system for improving patient safety. Their review recognized that 

communicating information about patient progress and care needs between providers is a critical 

dimension of clinical care. They maintain that the literature lacks studies to identify the content 

and standardization requirements of handoff, and that an understanding of the content of shift 

handoff is crucial for the development of computerized handoff tools. 
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 A 2012 integrative literature review by Staggers and Blaz included 30 articles, comprised 

of predominantly qualitative but some quantitative research designs, encompassing the 1980 to 

2011 time frame. The authors describe shift handoff as a “saturated topic”, yet no previously 

synthesized information existed on research outcomes for shift handoffs on medical-surgical 

nursing units. The findings from the eight research studies that were reviewed suggested a 

structured, consistent shift handoff format improved the completeness of communication about 

the patient’s information and care needs. Staggers and Blaz (2012) contend that the overall 

quality of the quantitative studies was low, and the designs did not allow for potential 

confounders. The quantitative studies did not account for potential differences among the nurses; 

further, they tended to use convenience samples of nurses so they were not generalizable. It was 

recommended that experimental studies be conducted, possibly using simulation, and that more 

sophisticated sampling techniques be used.   

 A Cochrane Review of an intervention protocol (Smeulers, van Tellingen, Lucas & 

Vermeulen, 2012) has been proposed that will examine shift handoff styles with a view to 

ensuring the continuity of information for hospitalized patients. The authors explain the 

importance of the review by emphasizing that handoffs have been identified as an important 

communication process, and that a successful handoff report may reduce adverse events. The 

aim of the review is to “synthesize the evidence from high-quality studies in order to determine 

the most effective nursing handover style” (p. 3).   

 As noted above, Hill and Nyce (2010), Riesenberg, Leitzsch, and Cunningham (2010), 

Matic, Davidson and Salamonson (2010), and Stagger and Blaz (2012) decry the lack of 

empirical evidence about what constitutes best practice for shift handoffs. Further, most 
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published studies about shift handoff are descriptive and/or qualitative in their design. However, 

there are several such studies that link shift handoff and patient safety. 

Shift Handoff and Patient Safety 

 Research on shift handoff began in earnest in 1998 when Anthony reported to the 

National Institute of Nursing Research, in a qualitative, descriptive study of nurses on 28 

medical/surgical units, that failure of nursing communication accounted for 35% of medication 

errors and 40% of patient falls. In 2007, Holloway, Tuttle, Baird and Skelton reviewed adverse 

events in a large, academic medical center from 2001 to 2004.  Their non-experimental, 

descriptive study found that of 86 preventable adverse events, 9 (or 10%) were attributable to 

handoff errors.  Also in 2007, Greenberg et al. conducted a retrospective case review of 444 

adverse surgical outcomes in U.S. hospitals. They identified 60 cases that involved 

communication breakdown between caregivers. Twenty-four, or 39%, of those breakdowns 

occurred during handoff.   

 More recently, Welsh, Flanagan and Ebright (2010) conducted a qualitative, descriptive 

study using a convenience sample of 20 nurses from three nursing units in a mid-Western 

hospital. Their goal was to identify factors that hindered and facilitated effective handoffs.  

Using a grounded theory approach, the researchers identified six barriers that included too little 

information, too much information, and inconsistent quality of information. They also identified 

four facilitators that included pertinent content and a structured form or checklist for the shift 

handoff. Fifty percent of the nurses identified inconsistent quality of handoff as a significant 

barrier. The researchers concluded that a structured shift handoff format could reduce content 

omissions as well as lengthy, disorganized reports. They further concluded that a structured shift 

handoff format would be better utilized by nurses. A similar finding, that a standardized shift 



MOVING FROM PAPER TO COMPUTER                                                                15 

 

handoff format facilitated utilization, was made by direct observation in a performance 

improvement project on all units of a Seattle hospital (Klee, Latta, Davis-Kirsh & Pecchia, 

2012). 

Shift handoff, viewed as the message of the communication (Berlo, 1960) is a complex 

process typically learned from one’s nursing colleagues on the unit. To date, research on handoff 

has primarily been descriptive and qualitative in nature. There appears to be agreement in the 

literature that the effectiveness of shift handoff is linked to improved patient safety. Further, 

nurses consistently reported that a standardized shift handoff format minimized omissions and 

miscommunication of important patient information. 

Computerized shift handoff formats 

 Given the potential impact of the shift handoff on patient safety, literature related to 

computerized shift handoff formats was examined from the nursing perspective of usability, 

effectiveness, efficiency, and satisfaction. Empirical findings that specifically relate to 

computerization and shift handoffs are limited. That is not surprising given the comparatively 

recent emphasis on the relevance of information technology in nursing. 

An interesting fact, when discussing clinical information systems in general, and 

computerized shift handoff formats specifically, is that the majority of nurses practicing in the 

clinical setting today did not have an informatics curriculum in their nursing program and have 

therefore learned how to use the technology on their own (Hart, 2008). Hart conducted a 

systematic review of the literature in 2008 with a view to identifying the informatics competence 

of U.S. nurses who practice at the bedside. Hart identified 17 applicable articles published since 

1999, with six being study citations. From the review he concluded that U.S. nurses are generally 
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unprepared from an informatics standpoint and need additional training before computerized 

resources can be used appropriately. 

Alexander and Staggers (2009) conducted a systematic review of the literature for 

usability analyses of clinical technology in healthcare and its impact on nursing. The review 

included 34 articles involving 50 studies, dating from 1980 to 2009. The authors reported that 

usable technology is imperative for present-day nursing and identified three themes: 

effectiveness, efficiency and satisfaction. Effectiveness of clinical technology is enhanced by 

systems that reduce the nurses’ cognitive efforts. Efficiency is improved when users do not have 

to page between screens to locate data, and the format of documents and the organization of the 

application impacts efficiency of use. Satisfaction is decreased by a system’s inflexibility, poor 

navigation, and poor information quality. The authors conclude that serious usability issues can 

affect both the nurse’s workflow and patient safety. 

Also in 2009, Staggers and Jennings conducted an observational, descriptive study to 

explore whether nurses use computerized support during shift handoff. Data was collected on 53 

shift handoffs involving 38 nurses, between September and November 2006, in three U.S. 

hospitals. The findings from this qualitative study indicated that nurse administrators can 

facilitate the use of EMR’s to enhance shift handoffs. Moreover, the EMR needs to display 

current, accurate patient information in a succinct way. 

 A multi-site, descriptive case study (Randell, Wilson, & Woodward, 2011) involved 

direct observation of 33 nursing shift handoffs. The researchers were interested in considering 

the role technology could play in supporting the handoff. Their conclusion was that technology 

could support the verbal shift handoff by providing a structured information format that could 

prevent communication failure. They also concluded that technology should support rather than 
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replace verbal shift handoffs in a hospital system that has an EMR. Additionally, a computerized 

shift handoff format can assimilate assessment data with laboratory and radiology results, 

medications, and other patient-related data in a consistent format (Strople and Ottani, 2006) 

thereby potentially impacting patient safety in a positive way. Randell et al.(2011) recommended 

the use of computer technology as a way to improve the handoff process. 

 Prior to a study by Staggers, Clark, Blaz, and Kapsandoy in 2011, no research had 

examined nurses’ actual use of computerized shift handoff formats. Their qualitative, 

interpretive, descriptive study examined handoffs and the use of computerized patient summary 

reports during 93 handoffs by 26 nurses on five medical-surgical units in two western U.S. 

hospitals. The study took place between October and November 2006. Through direct 

observations and audio recordings of shift handoffs the researchers found that computerized 

patient summary reports were minimally used during handoff because they “did not meet the 

nurses’ cognitive support requirements” (p.168). The computerized reports lacked the contextual 

information nurses found in a paper format. The study relates that two-thirds of the nurses 

deserted the electronic shift handoff format in favor of their individualized paper formats, even 

though they were aware that technology-enabled formats could reduce errors. The researchers 

asserted that “reliance on paper forms will not contribute to improvements in patient safety” (p. 

219) and recommended that organizations provide cognitive support for nurses in the use of 

computerized shift handoffs so that they would be compatible with the way nurses do their work.  

They emphasized that the redesign of the computerized shift handoff format is vital given the 

correlation between shift handoffs and patient safety. 

 Although not specifically related to shift handoff, Huang and Lee (2011) conducted 

exploratory, descriptive research to study a computer application’s usability in a convenience 
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sample of 114 nurses in Taiwan. Using questionnaires and direct observation, they described the 

key factor for its acceptance by nurses was usability. They found that nursing experience was 

inversely related to computer competency in general, and computer competency was related to 

greater usability ratings. These findings reinforce the results of Nielsen (1994), Hart (2008) and 

Staggers et al. (2011), and support the notion that the majority of nurses require assistance and 

training if they are to become proficient in the use of computerized work tools. 

 Extending the focus on usability, DiPietro, Nguyen and Doran (2012) conducted a 

qualitative, mixed-methods design of survey, usability testing, and reflective journaling in a 

convenience sample of 22 nurses in Canada. Their research found that nurses ranked the main 

usability issues as ease of navigation, overall ease of use, and the time it took to complete the 

computerized tasks. Further, they found that usability testing can assist leaders in determining 

whether nurses’ non-use of a shift handoff application is due to lack of motivation or interest in 

changing from the paper format, other barriers beyond their control, or new barriers identified 

after the new application was implemented. The findings indicated the need for healthcare 

organizations to provide continuous information technology training and education support to 

their nurses.  

Methods 

Purpose 

There is agreement in the literature that a standardized shift handoff format enhances 

patient safety, and that a computerized format best facilitates a shift handoff that has current, 

complete and consistent patient information (Randell et al., 2011). The usability of the format 

has been described as the critical factor in computerized handoff report utilization by nurses.  

However, the literature lacks studies that have specifically evaluated usability problems and 
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solutions during EMR implementation. “Having usable technology is an imperative for 

contemporary nurses” (Alexander and Staggers, 2009, p. 252); a well-utilized, computerized 

handoff process could potentially have positive effects on enhancing communication between the 

oncoming and off-going nurse. Enhanced shift handoff communication could contribute 

significantly to a nurse’s ability to provide optimal care, promote patient safety, and accurately 

communicate the status of clinical information, functional status, psychological, and social 

issues. Knowledge gained from the project may support a strategy to facilitate a successful 

transition from a paper-based shift handoff to a computerized format in other hospitals that 

implement the new EMR. The purpose of this quality improvement project was to answer the 

question: Does an educational intervention, focused on best practices for use of a computerized 

shift handoff format, improve its rating of usability among nurses on a medical/surgical unit? 

Procedures 

Following IRB approval from both the University of Maryland and from the hospital 

system, a one group, pre- and post-test, non-experimental design was used to compare the ratings 

of usability before and after an education program regarding best practices for using the 

computerized format. Pre- and post-test designs are commonly used for the purpose of measuring 

change after an educational intervention (Marsden & Torgerson, 2012). A pre-test was given to 

participating R.N.’s approximately one month after the new EMR was introduced. Shortly 

thereafter, an education intervention was given individually to R.N.’s on both the day and night 

shifts.  

The purpose of the educational intervention was to provide detailed information about the 

functionality of the EMR so nurses could more easily create a handoff report.  The author 

demonstrated how to navigate among the various screens that make up the ISHAPED format and 
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how to extract relevant information from the EMR in preparing a handoff report.  Specific 

instruction focused on categories of patient information that would be automatically populated, 

how to access the information if it did not automatically populate, the various “tabs” that could 

be quickly accessed for finding information such as vital signs within the past 12 hours, and the 

location of the patient assessment flow sheets. Another topic of the education intervention was 

the EMR version of “sticky notes”. Sticky notes allow the nurse to provide additional 

information that is not documented, such as “the patient likes his pills in applesauce” and “the 

patient is going to CT at 1400 hours and is very nervous about the test”.  Sticky notes are 

particularly beneficial for alerting other caregivers about shift-specific information, such as the 

phone number of son who is taking the patient home from the hospital.  

The post-test was given, two to three weeks later, to R.N.’s who attended the education 

session. An Excel database was created from the survey data, and it was then exported into the 

Statistical Package for the Social Sciences (SPSS), version 20, for analysis. SPSS was used to 

estimate descriptive and inferential statistics.  Of the 35 RN’s who completed the pre-test survey, 

30 RN’s completed the post-test survey. The remaining five subjects were deleted from the 

dataset for the SUS computations. 

Tool 

An adapted System Usability Scale (Brooke, 1986), with five additional questions related 

to the nurse’s opinions about technology, was used for both the pre- test (Appendix C) and the 

post-test (Appendix D).  The System Usability Scale is a simple, ten-item Likert scale that gives 

a subjective measure of the overall usability of a program or system. It asks users to rate the 

effectiveness, efficiency and satisfaction with the program. The System Usability Scale (SUS) 

has been employed widely because it is relatively quick and easy to use by both study 
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participants and coordinators, and it provides a single score on a scale that is easily understood 

(Brooke, 2013). Permission has been obtained from the survey authors for unrestricted use of the 

survey and for modifications of the scale to fit the project (Agency for Healthcare Research and 

Quality, 2013). Because the scale is nonproprietary and has been made widely available for 

general use, it has been used in many usability evaluations. Tullis and Stetson (2004) showed 

that reliable results could be obtained from a sample of eight to twelve users. 

The ten statements on the SUS are rated from 1 to 5 on a Likert scale and a combined 

score of 0 to 100 is generated. Brooke (1986) reported that items were selected so that half of 

them would receive strong agreement and half would receive strong disagreement from typical 

respondents. He explains that by alternating the two kinds of items, the respondent has to 

carefully read each item and deliberately decide whether he/she agrees or disagrees with it.  

Brooke’s (1986) rationale was to prevent response biases caused by respondents not having to 

think carefully about each statement. A reliability analysis of the SUS scale (Bangor et al., 2008) 

reported a Cronbach’s alpha of 0.911. The authors assert that this value compares satisfactorily 

to other usability assessment instruments. To calculate the overall SUS score, the scores for 

every item are summed. For items 1,3,5,7 and 9 (the positively worded items) the score is the 

scale position minus 1. For items 2,4,6,8 and 10 (the negatively worded items) the scores is 5 

minus the scale position. The sum of the scores is then multiplied by 2.5 to attain the overall 

score (Brooke, 1996).  There are no open-ended questions that could provide non-numerical data 

to analyze and the short survey design may limit the possibility of missing data. 

 Bangor, Kortum and Miller (2008) have collected data on the use of SUS and have a pool 

of over 2,300 individual surveys in 200 studies. They, along with Sauro (2011), collected 

normative data that provides the basis for identifying SUS scores as percentiles. Sauro (2011) 
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noted that “an SUS score of 70 is actually right around the average score of 68, meaning it is at 

or around the 50th percentile” (p. 36). Bangor et al. (2008) and Sauro (2011) demonstrated that 

the SUS is applicable over an extensive variety of systems and programs. Tullis and Stetson 

(2004) found that the SUS was able to recognize programs that had good and poor usability. The 

mean SUS score for all 2,324 surveys is 70.14 (s= 21.71) with a median of 75 and a range from 0 

to 100 (Bangor, et al., 2008).  The mean SUS score on a per study basis, with a mean number of 

11.3 surveys per study, is 69.69, a median of 70.91 and a range from 30.0 to 93.93.  According to 

Bangor et al. (2008) programs with a score of less than 50 should be considered unacceptable. In 

addition to the SUS scores, demographic data about the nurse’s age, gender, years worked at the 

hospital, and total years of experience as an R.N. were collected. SUS scores have, in previous 

research, shown weak correlations with age, and no correlation with gender (Bangor et al., 

(2008).  Nevertheless, those variables were included in this project’s analysis with a view to 

determine if a correlation existed in this analysis. 

Sample and Setting 

The sample for the project came from a population of Registered Nurses (R.N.’s) who 

work on a medical-surgical unit in an urban healthcare system’s hospital that has recently 

implemented a new EMR. Prior to the introduction of the new EMR the nurses had been using 

the paper shift handoff format. Nurses were recruited through email and flyers on their unit, and 

35 medical/surgical R.N.’s agreed to participate in the project.  There were two inclusion criteria 

for the project: each participant must be an R.N. and each participant must work on one of the 

project units. 
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Data Analysis 

 Descriptive statistics were used to identify missing values, to assess for appropriate 

statistical assumptions, and to estimate sample characteristics. In addition, descriptive statistics 

were employed for the five added items related to nurses’ opinions about technology. A paired 

sample t-test was conducted on the participants’ pre- and post- test SUS results.   

Results 

 A convenience sample of 35 medical/surgical RN’s, between the ages of 23 and 63, 

participated in the project. The mean age of the participants was 40.6 (SD = 10. 78) years.  

Ninety-seven percent of the participants were female. The mean years in nursing of the 

participants was 14.34 (SD = 10.88). The mean years on the current nursing unit was 7.57 (SD = 

7.63).  (Table 1). 

The participants were asked five additional questions in order to assess their opinions 

regarding technology and its impact on workflow using a five-point Likert scale where                  

1 = strongly disagree and 5 = strongly agree. Nearly 50 % of the participants agreed or strongly 

agreed that computers and technology made nurses more productive and nearly 50 percent 

agreed or strongly agreed that computers free nurses from documenting by hand, thus allowing 

them to concentrate on the patient. Yet close to 35 percent of the nurses feel that the organization 

spends too much money on computers (Table 2). 

 A paired-sample t-test was conducted to evaluate the impact of the education intervention 

on the nurses’ scores on the adapted SUS. An a-priori analysis was conducted to determine the 

number of participants needed to achieve a power of .80, with a medium effect size between .50 

and .55, and a level of significance of 0.05 using a two-tailed approach.  The mean score of the 

pre-test was 67.67 and the mean of the post-test was 69.50.  The pre-test scores correlated with 
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the post-test scores (r = .811, p < 0.001). There was no statistically significant difference in SUS 

scores between the pre-test (M = 67.67, SD = 17.42) and the post-test (M = 69.50, SD = 17.75), t 

(29) = -.93,  p > .05 (two tailed) (Table 3).   

Limitations 

It is important to recognize the limitations of this scholarly performance improvement 

project. Given the small sample size, the breadth and scope of the data, therefore, represents the 

subjective opinions of a very specific and small subset of nurses. Selection bias is also a concern 

since each nurse self-selected to participate.  Although special care was taken to ensure that 

participation was completely voluntary and confidential, it is possible that some nurses chose to 

participate or not participate based on fears of repercussion. The findings from the convenience 

sample cannot be generalized to any other group of nurses.  Further, it is possible that the nurses 

who participated in the project had already formed a positive impression of the EMR version of 

the standardized handoff format.  It is also possible that the nurses had developed a considerable 

level of proficiency in using the computerized version prior to the project’s initiation.   

Discussion 

While no differences were found in this project related to the nurses’ opinions of the 

usability of the computerized shift handoff format, opinions did emerge related to the issue of 

work flow and the use of a computerized shift handoff format.  These are consistent with the 

findings of a study by Staggers et al. (2011).  One of the conclusions of the study was that 

computerized reports are often perceived by nurses as lacking the contextual information that can 

be generated in a paper format. When each nurse was asked, during the individual education 

sessions, if the computerized version of the ISHAPED handoff format was actually used at 

change of shift, the answers ranged from “sometimes” to “never”.  At some point during the 
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individual session, almost every nurse reached into his/her pocket and produced a paper that 

he/she used to keep track of all the various data kept during the shift for each assigned patient.  

Some nurses used a blank page and drew a freehand template.  Others had created an electronic 

template that was printed at the beginning of each shift.  The templates, whether freehand or 

electronic, went from very simple pen or pencil notations on a small piece of paper to complex, 

detailed, multi-colored ink notes on full-sized paper. Several nurses call the notes their “brain”, 

which is consistent with the findings of Staggers, Clark, Blaz, and Kapsandoy (2011).  The study 

reported that the organization’s computerized patient handoff format was minimally used by 

nurses during shift change, and explained that the electronic format did not provide adequate the 

cognitive support for nurses that their own freehand notes provided.   

Further, during the individual sessions, nurses spontaneously reported that using a 

computerized format was not a good fit with their work flow.  Numerous nurses explained, for 

example, that they were frequently stopped in a hallway by an attending physician who had 

questions about a patient the nurse was caring for. The physician became impatient when the 

nurse had to go to a computer, log on, and select the appropriate electronic document to access 

for the requested information, even if the transaction took only a minute or two.  The paper notes 

nurses carried in their pockets enabled them to immediately answer questions about their 

patients. 

Implications for the DNP 

 The SUS survey data indicated a pre-test mean score of 67.67 and a post-test mean score 

of 69.50, with a range from 40 to 100.  An average SUS score is 68 (Bangor et al., 2008), so the 

nurses who participated in the project ranked the EMR version of the ISHAPED shift handoff 

format at approximately the 50
th

 percentile for usability. For future EMR implementations, it is 
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imperative that the DNP translate this usability evidence into practice by ensuring that nurses 

who will be using the handoff format endorse the computerized version, prior to its finalization. 

In this way it is possible to improve the nurses’ impression of usability.  

An unanticipated finding during the project was that nurses continued to use an 

individualized paper worksheet to keep track of important patient information.  Given how 

firmly entrenched the need to have immediate and detailed patient information is for nurses, it is 

incumbent on the DNP to insist that the design of a computerized handoff format is compatible 

with the way nurses actually do their work. To accomplish that goal, the DNP must lead the 

organization in conducting a usability evaluation that includes an analysis of work flow 

compatibility. The DNP, as a nursing leader, has an important responsibility to ensure that 

knowledge gained from this project will be used to support better transitions from paper to 

computer in other hospitals and healthcare systems.  The DNP, as a patient advocate, can impact 

improved patient care quality and safety through the use of a of a standardized shift handoff 

format that is compatible with nurses’ work flow.  

Dissemination 

 Upon successful completion of the quality improvement scholarly project, an article will 

be submitted to a peer-reviewed journal, such as the Journal of Nursing Administration or the 

Journal of Nursing Quality. Furthermore, the author intends to present the scholarly project 

findings at the vendor’s next annual users’ meeting for nursing and information technology 

leaders to consider as they introduce computerized versions of shift handoff reports in other 

organizations.  
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Conclusion 

A problem was identified at a mid-Atlantic hospital when the established shift handoff 

paper format was incorporated into an EMR and was subsequently no longer uniformly used.  A 

performance improvement project was identified, implemented and evaluated. A statistically 

significant difference was not found between pre-test and post-test SUS survey scores after an 

educational intervention.  However, other anecdotal information related to work flow emerged 

during the project; future quality improvement projects could be generated on the basis of that 

material. Dissemination of the knowledge gained from this project may support better transitions 

from paper to computer in other hospitals and healthcare systems, since improved utilization of a 

standardized shift handoff format is important from a patient care quality and safety perspective. 
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Appendix A 

The ISHAPED Shift Handoff, Paper-Based Format
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 Appendix B 

 

Note.  Adapted from: Miller, K. (2004). Communication theories: Perspectives, processes and 

contexts.  Columbus, OH:  McGraw-Hill. 
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Appendix C: Pre-Test 

 

ISHAPED Usability Scale 

 

 

Self-Selected User ID: _______________________________________________________ 

 

Demographic Questions: 

 

1. Age (in years): _______________________ 

 

2. Gender:  Male  Female  Prefer not to answer 

 

3. Number of years in Nursing (in years) _______________ 

4. Number of years in current position (in years) ___________ 

 

 

 

How do you feel about technology? 

 

 
Strongly 

Disagree 
Disagree Neutral Agree 

Strongly 

Agree 

Computers and technology has made nurses 

more productive. 
1 2 3 4 5 

I am comfortable using computers to 

document my patient’s progress. 
1 2 3 4 5 

Computers frustrate me and interfere with my 

work. 
1 2 3 4 5 

The organization spends too much money on 

computers. 
1 2 3 4 5 

Computers free nurses from documenting by 

hand, allowing them to concentrate on the 

patient. 

1 2 3 4 5 
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Please answer the following questions about the computerized version of ISHAPED. 

 

 
Strongly 

Disagree 
Disagree Neutral Agree 

Strongly 

Agree 

I think I would use this program frequently. 1 2 3 4 5 

I found the program unnecessarily complex 1 2 3 4 5 

I thought the program was easy to use. 1 2 3 4 5 

I think that I would need the support of a 

technical person to be able to use this 

program.  

1 2 3 4 5 

I found the various functions in the program 

were well integrated.  
1 2 3 4 5 

I thought there was too much inconsistency in 

this program. 
1 2 3 4 5 

I would imagine that most people would learn 

to use this program very quickly. 
1 2 3 4 5 

I found the program awkward to use. 1 2 3 4 5 

I felt very confident using the program  2 3 4 5 

I needed to learn a lot of things before I could 

get going with this program. 
1 2 3 4 5 

The program is integrated with my typical 

daily work flow. 
1 2 3 4 5 

The program features allow me to perform 

my work well. 
1 2 3 4 5 

I am able to efficiently complete my work 

using the program.       
1 2 3 4 5 

 

Survey adapted from System Usability Scale, ©Digital Equipment Corporation, 1986.  Used 

with permission (Brooks, 1996). 
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Appendix D: Post-Test 

 

ISHAPED Usability Scale 

 

 

Self-Selected User ID: _______________________________________________________ 

 

 

Please answer the following questions about the computerized version of ISHAPED. 

 

 
Strongly 

Disagree 
Disagree Neutral Agree 

Strongly 

Agree 

I think I would use this program frequently. 1 2 3 4 5 

I found the program unnecessarily complex 1 2 3 4 5 

I thought the program was easy to use. 1 2 3 4 5 

I think that I would need the support of a 

technical person to be able to use this 

program.  

1 2 3 4 5 

I found the various functions in the program 

were well integrated.  
1 2 3 4 5 

I thought there was too much inconsistency in 

this program. 
1 2 3 4 5 

I would imagine that most people would learn 

to use this program very quickly. 
1 2 3 4 5 

I found the program awkward to use. 1 2 3 4 5 

I felt very confident using the program  2 3 4 5 

I needed to learn a lot of things before I could 

get going with this program. 
1 2 3 4 5 

The program is integrated with my typical 

daily work flow. 
1 2 3 4 5 

The program features allow me to perform 

my work well. 
1 2 3 4 5 

I am able to efficiently complete my work 

using the program.       
1 2 3 4 5 

 

Survey adapted from System Usability Scale, ©Digital Equipment Corporation, 1986.  Used 

with permission (Brooks, 1996). 
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Table 1 

 

Frequency Distribution Information for Sample 

 

Participant Characteristics Number Percentage 

 

Sex   

     Male 2 5.7 

     Female 33 94.3 

   

Age        

     23-29 4 11 

     30-39 16 46 

     40-49 7 20 

     50-59 6 17 

     60-69 2 6 

   

Years in Nursing   

     0-9 13 37 

     10-19 11 31 

     20-29 8 23 

     30-39 3 9 

   

Years in Position   

     0-9 26 74 

     10-19 5 14 

     20-29 4 12 

   

Total Number 35  
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Table 2 

 

Technology Questions 

 

Questions         Mean Score           SD 

 

Computers and technology have made nurses more 

productive. 

 

        3.429           .9167 

I am comfortable using computers to document my 

patient’s progress. 

 

        4.143           .9121 

Computers frustrate me and interfere with my work. 

 

        2.314           1.1317 

The organization spends too much money on computers. 

 

        2.914           1.0675 

Computers free nurses from documenting by hand, 

allowing them to concentrate on the patient. 

        3.171           1.2001 
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Table 3 

 

System Usability Scale (SUS) 

 

Questions 

 

Pre-Test Mean 

Score 

Post-Test Mean 

Score 

t(p) 

 

I think I would use ISHAPED program 

frequently. 

 

 

2.767 

 

2.967 

 

-1.989 (.056) 

I found the ISHAPED program 

unnecessarily complex. 

 

2.567 2.767 -1.439 (.161) 

I thought the ISHAPED program was easy 

to use. 

 

2.833 3.000 -1.153 (.258) 

I think that I would need the support of a 

technical person to be able to use this 

ISHAPED program. 

 

3.100 2.867 1.316 (.199) 

I found the various functions in the 

ISHAPED program were well integrated. 

 

2.400 2.600 -1.099 (.281) 

I thought there was too much inconsistency 

in this ISHAPED program. 

 

2.633 2.667 -.171 (.865) 

I would imagine that most people would 

learn to use this ISHAPED program very 

quickly. 

 

2.667 2.700 -.239 (.813) 

I found the ISHAPED program awkward 

to use. 

 

2.733 2.533 1.185 (.246) 

I felt very confident using the ISHAPED 

program. 

 

2.767 2.933 -1.223 (.231) 

I needed to learn a lot of things before I 

could get going with this ISHAPED 

program. 

 

2.600 2.767 -.961 (.344) 

The ISHAPED program is integrated with 

my typical daily workflow. 

 

3.467 3.500 -.226 (.823) 

The ISHAPED program features allow me 

to perform my work well. 

 

3.300 3.533 -1.756 (.090) 

I am able to efficiently complete my work 

using the ISHAPED program. 

3.300 3.600 -1.557 (.130) 

 


