
ABSTRACT 

PERERA, GIMANTHA N. Checklists in Healthcare: Operational Improvement of Standards 
using Safety Engineering (Project CHOISSE) – Early Phase Analysis and Results. (Under the 
direction of Dr. Julie Ivy and Dr. Karen Chen). 
 

This thesis presents the goals, implementation plan, rollout, and current state of a study 

into the effectiveness of a surgical safety checklist, Checklists in Healthcare: Operation 

Improvement of Standards using Safety Engineering (Project CHOISSE). The study was based 

on an electronic surgical safety checklist developed by an orthopedic surgeon to improve safety 

standards and standardize work in operating rooms. This checklist tool was made available to 

different orthopedic surgeons and their surgical teams across the US to measure the impact it had 

on the care environment. Checklists have historically been catalysts for improving safety and 

communication, and this study examines the extent to which this new electronic tool performs 

that role.  

After clearly establishing the overarching goals of Project CHOISSE, a detailed set of 

recommendations are provided for distributing the checklist software to participating teams. The 

electronic checklist was initially presented to care teams in a limited capacity, only containing 

items found in the WHO Surgical Safety Checklist (SSC). After which teams gained access to 

the editing feature that allowed them to customize their checklists to match their care plans. 

Teams were then given time to develop their customized checklists. The final stages of the 

project will see providers gain access to the checklists developed by other teams participating in 

the study. The effects of sharing checklists developed in different surgical environments will be 

assessed to determine whether this pooled knowledge will improve surgical team’s performance 

and patient safety. 



An initial assessment of the care teams was conducted to establish a baseline response 

rate to questions regarding team dynamics and effectiveness, provider job satisfaction, 

knowledge of checklists, compliance with routine safety checks, and checklist usage culture. 

Project CHOISSE measures the evolution of answers to these question groups over time as 

providers become familiar with the checklist tool and move through the different stages of the 

study. This thesis presents the initial results related to the first round of data collected after care 

teams began using the electronic checklist software. 
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Chapter 1 – Introduction 

Safety engineering at its core, works to address choices and decision making. Choices 

made by individuals or technology are ultimately responsible for the safety of a system when 

unexpected hazardous events occur. Complex systems often require numerous choices to be 

made, any one of which could lead to an undesirable outcome.  Many different preventative 

techniques can be applied to mitigate hazards. The purpose of this thesis is to explore the 

effectiveness of one such technique, electronic checklists, in complex surgical environments. 

This thesis analyzes the impact checklists had on surgical teams and their effectiveness. 

The “Checklists in Healthcare: Operational Improvement of Standards using Safety 

Engineering” project (Project CHOISSE) was a Pediatric Orthopedic Society of North America 

(POSNA) funded study of the effectiveness of a “sharable, electronic surgical safety checklist”. 

Eight surgical teams participated in the study. The teams were subsequently invited to respond to 

a series of surveys designed to assess their work environment and the effect of the checklist on 

team synergy, communication and consistency. The surveys used in the study were crafted by a 

group of doctors, nurses, medical support staff and engineers. The survey was built with the goal 

of assessing the effect checklists have on medical personnel and their team dynamics - factors 

that are critical to patient safety1 2. Survey questions were drawn from several validated and 

published surveys meant to assess the team dynamics of provider populations in studies 

structured similarly to project CHOISSE. Providers in these populations were asked to 

implement a new checklist to bolster patient safety, and the surveys paired with these studies 

attempted to measure the impact checklists had in achieving this goal as well as capture provider 

feedback on the checklist tool. Project CHOISSE has many of the same goals as these studies, 

and the survey questions they used served have to capture metrics that would help the research 
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team achieve them. Hence, the validated questions were then adapted, and new questions that 

addressed more specific elements of this study were added, to create the surveys used throughout 

the different phases of Project CHOISSE.  

Using the survey data, several hypotheses were developed to measure checklist use and 

relate it to higher job satisfaction, better team synergy, and reduced symptoms of burnout 1, 3. 

The surveys taken by the participants of project CHOISSE were administered in stages. A pre-

assessment survey (A pre-assessment survey (Appendix B 3 – Pre-Assessment Survey), lightning 

survey (Appendix B 4 – Lightning Survey), and post-intervention surveys (Appendix B 5 – Post-

Assessment Survey) were administered at fixed time intervals to establish a baseline reading of 

the participating population, evolution of work culture, and effects of the intervention 

respectively. 
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Project  
CHOISSE 

Figure 1.1:  State of The Science: Current 
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 1.1: Introduction to Healthcare Today 

Healthcare today suffers from an alarmingly high volume of deaths attributed to medical 

error 3 ,4. A recent Institute of Medicine report quoted rates estimating that medical errors kill 

between 44000 and 98000 people a year in US hospitals 4. It has long been a goal for researchers 

in the field to identify and mitigate as much harm as possible 5. Checklists have historically been 

used to mitigate harm and bolster safety 3, 6. Drawing from this knowledge, the Project 

CHOISSE team is attempting to use a new form of e-checklist to improve team dynamics and 

mitigate adverse events in healthcare. In order to implement the checklist successfully we must 

first understand the research done so far in the field. Figure 1.1 details the key themes 

surrounding the e-checklists in healthcare. Each of the four key themes break down into a 

number of sub-categories that contribute to the success of e-checklists. The literature review that 

follows discusses all of them in greater detail starting with Adverse Events. 

 
1.1.1: Adverse Events 

One of the greatest challenges in healthcare today is the control and prevention of 

medical errors that are estimated to cost between $17 and $29 billion in the US annually 7. 

Nearly everyone will, at some point, be the recipient of medical care and will want that care to be 

as error-free as possible. However, human error is a fact of life. It occurs in all aspects of life and 

in every occupation with varying consequences. For those providing medical care the 

consequences of an error may be serious injury or death for the individuals they intend to help 8.  

Aside from the direct harm to the patient in the form of readmission or permanent 

disability, adverse events (AEs) are a considerable financial burden to the healthcare system, 

costing in the billions annually 7. An AE is an injury related to medical management, in contrast 

to complications of disease 9. An AE is usually defined as an unintended injury or complication 
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resulting in prolonged hospital stay, disability at the time of discharge or death and is caused by 

healthcare management rather than by the patient’s underlying disease process 7. AEs are a 

significant burden on all parties involved, affecting patient’s safety and wellbeing, provider 

mentality and confidence, as well as the health-system’s image and operations. Many factors, 

latent and active, systematic and individual, interact to lead to patient adverse events, and human 

error is one such factor 1. Human error is often a flag that signals an issue with the system that 

must be addressed 8. 

In the systematic review of AEs in healthcare, the median overall incidence of in-hospital 

adverse events was 9.2%, with a median percentage of preventability of 43.5%. More than half 

(56.3%) of patients experienced no or minor disability, whereas 7.4% of events were lethal 7. 

More recent studies concur with this rate of occurrence as reflected in a synthesis of evidence by 

Harrison et al in 2015. The systematic review group looked at a number of articles and surmised 

that AEs occur in approximately 10% of hospital admissions even though estimates vary by 

method used in each study 9. Adverse events in hospitals are now widely agreed to be a serious 

problem, annually killing more people than breast cancer or AIDS 7. 

Scholarly articles related to safety in healthcare gravitate towards understanding where 

errors occur to further our understanding of how best to mitigate adverse events that are 

preventable. The following was reported in a synthesis of evidence regarding AEs in healthcare: 

“For all AEs, 80.8% (Inter-Quartile Range [IQR] 75.6–83.2%) were encountered in hospital, 

versus 14.9% (IQR 12.9–18.7%) out of hospital before admission or after discharge. The 

majority of events were seen in the operating room (41.0% (IQR 39.5–45.8%)) or the patient’s 

room (24.5% (IQR 21.6–26.5%)) and approximately 50% of AEs are operation- or drug-related: 

39.6% (IQR 31.5–50.2%) and 15.1% (11.9–20.4%), respectively”  7. 
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Even so, the literature maintains that much of human error is preventable 8. Some studies 

agree that nearly half of the adverse events encountered in healthcare are considered preventable 

7, 10. Which is to say there is an increasingly acute awareness in healthcare of where it can 

improve.  

 

1.1.2: Adverse Event Roots and Reporting 

To mitigate a risk, providers must first acknowledge mistakes and report AEs so that a 

cohesive effort can be launched to solve them. Understanding AEs and their roots is critical to 

effective reporting. Knowing the root causes of an error not only helps mitigate it through the 

enactment of countermeasures and safety barriers but can also help providers avoid them 

altogether via heightened vigilance. 

 Human error in medicine is considered the mismanagement of medical care 8. “The 

operating room (OR) and the intensive care unit (ICU) are hotbeds of human error by virtue of 

being the two locations in a hospital where medical decision making, medication, presence of 

drug names ambiguity, laboratory reports, and varying levels of technology” 8 (all known causes 

of human error in healthcare) occur in tandem. 

 

1.1.2.1: Identification of Adverse Events 

The common reaction to an error in medical care is to blame the apparent perpetrator of 

the AE. Blaming the person does not necessarily solve the problem; more likely, it merely 

changes the players in the error-conducive situation. The person associated with an error is not 

necessarily the precipitating factor 8. In recent years, the focus in thinking about AEs has shifted 

from the person approach - blaming individuals for errors - to the systems approach. The systems 
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approach assumes that people will make mistakes, and that the system that surrounds them 

should provide a safety net for these mistakes 7. This change reflects the understanding that 

addressing the systemic roots of an error bring about effective change. Medical error 

management was once synonymous with legal consequences associated with personal 

responsibility; now it is a more constructive environment with room to brainstorm solutions and 

nurture safety culture7. 

Knowing the areas in which there are weaknesses in safety culture helps researchers and 

providers identify them more easily in practice. In a synthesis of evidence on adverse event 

reporting and identification in modern healthcare, outpatients most often identified poor 

communication when reporting AEs. Delays in diagnosis, treatment and poor information 

sharing between staff were prevalent, much of which can be mitigated by standardized practice 9. 

The value generated by focused attempts at mitigation and increased vigilance from just 

identifying AE-prone areas easily justifies the effort made to identify where errors happen and 

how.  

 

1.1.2.2: AE Prevention 

Over the years, as error mitigation and safety culture evolved in healthcare, multiple 

different interventions were carried out in the hopes of controlling AEs. Presented in  

Figure 1.2:  Interventions Related to Operation- and Drug-Related Events7 is a list from a 

synthesis of evidence related to AEs in healthcare and the types of interventions most commonly 

used in order to remedy them. 
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Figure 1.2:  Interventions Related to Operation- and Drug-Related Events7 

 
Development of separate organizational forms for tasks at different scales is a proposed 

step toward resolving the structural problems of the health care system 11. “Checklists may be 

banal to be used for a function as complex and important as medical care where the task of 

ensuring quality cutting-edge therapy is in the hands of some of the best-educated highly trained 

professionals in the world” 10. The concept of medical checklists is not a new one, their 

effectiveness in introducing a level of consistency to complex systems is acknowledged by many 

researchers in the healthcare field 12,13. “Interventions in healthcare based on checklists have 

shown to bolster communication, leadership, resource management and teamwork” 14,12. The 

afore mentioned team-related qualities are linked to increased patient safety and error prevention. 
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The following is a list compiled by the United States Food and Drug Administration 

(USFDA) on the broader categories error roots fall under. Errors are caused due to: 

 “Inadequacies or ambiguity in the design of medical devices  
 Inappropriate responses to antagonistic environmental conditions.  
 Cognitive errors of omission and commission, precipitated by inadequate information, 

inappropriate processing of information, inappropriate actions stemming from 
inappropriate information, OR stress, fatigue and excessive cognitive workloads. 

 Specialty training, resulting in a mindset for diagnosis that approaches tunnel vision. 
 Compliance with unproductive or inappropriate policy” 8. 

 
With all this growing awareness and activity, why is health care not measurably safer? 

The answers, the authors say, lie in the very culture of medicine. Creating a culture of safety 

requires changes that physicians may perceive as threats to their autonomy and authority 5,13. 

Additionally, the authors claim that current reimbursement system can also work against safety 

improvement and, in some cases, may reward less-safe care. For instance, some insurance 

companies will not pay for new practices to reduce errors, while physicians and hospitals can bill 

for additional services that are needed when patients are injured by mistakes 5. This fosters an 

unfavorable reporting environment. 

 
1.2: Complexity in Healthcare 

1.2.1: Contributing Factors 

Healthcare is considered complex due to the interrelatedness of its system components. 

Healthcare professionals, actors (physicians, nurses, residents, and other clinical support staff), 

and artifacts (information technology, machines, paper notes) interact with each other in multiple 

ways during the care process. These interactions build a complex system of relationships and 

interrelated tasks 15. Health care is growing increasingly complex and most clinical research 

focuses on new approaches to diagnosis and treatment. In contrast, relatively little effort has been 
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targeted at the perfection of operational systems 2 5. Some of this complexity has been attributed 

to the serial coupling of large-scale financial flows and complex medical decision making 11.  

 

1.2.2: Effects of Complexity 

Complexity in the field means that providers are expected to process large quantities of 

information and experience interaction from other providers and medical devices in high stakes 

environments. While healthcare previously cited a lack of known cure as the reason for 

undesirable outcomes, now the majority of failed cases are simply a misapplication of current 

knowledge. “The complexity of medicine has far exceeded our capacity to understand and 

process all inputs and outputs, and we make errors of commission and omission with startling 

regularity” 3, 10. Undesirable outcomes rooted in omitting a known step in a medical procedure 

can be just as, if not more devastating to providers than the frustration of being incapable of 

providing care all-together. Complex tasks are far more likely to incur errors in execution than 

simple tasks that have less interactive components.   

 

1.2.3: Management of Complexity in the field 

There are many ways to manage complexity with the advance of technology and 

availability of information. However, AEs still occur. In Five Years After to Err is Human: What 

Have We Learned? the author postulates that there are numerous factors that present a challenge 

for safety in healthcare. Physicians resist change that could be perceived as a challenge to their 

autonomy, fear of malpractice liability restricting constructive discussions about errors made, the 

complexity of the healthcare industry, a lack of leadership at hospital and health plan levels, and 
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a scarcity of measures with which to gauge progress are all contributors to the stunted growth of 

health safety 5. 

Many new technologies and protocols are in place to help guide healthcare providers 

worldwide. Standards established by the Joint Commission on Accreditation of Healthcare 

Organizations (JACHO) for physical upkeep of hospital systems, and standard operating 

protocols serve to eliminate some of the variance in quality of care. Specialty training may result 

in a mindset for diagnosis that approaches tunnel vision. These protocols help remind providers 

to keep patient safety in mind and eliminate some aspects of complexity 8. Providers routinely 

fill out large amounts of paperwork related various aspects of care and so it is important to note 

that these additional reminders add to this stack. Therefore, balancing the utility of additional 

checks and fail-safes with the feasibility of implementing it without overburdening care-givers is 

paramount. 

 

1.3: Checklists 

A checklist is a reminder of items required, things to be done, or issues to be considered. 

They come in two popular forms in industry: “read-do” and “challenge-confirm”. Read-do 

checklists are essentially memory prompts that ease the mind of the user when completing major 

and minor tasks towards a specific end, but they do not help identify complex causes of error. 

Challenge-confirm checklists are still a task list but are often used in tandem with another 

individual. The reader challenges the other individual to complete the task on the list and confirm 

its completion. Medical checklists are often combinations of these two kinds of checklists. These 

checklists are focused on eliminating delays and laying out a clearly defined list of essential 

tasks necessary for achieving high quality care 10. 
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A checklist is also a tool to enhance and structure communication 3,10,12,16. Checklists in 

healthcare are intended to reduce medical error, and the literature supports this claim. 

Improvements in work processes (i.e. risk identification, contingency planning), safety climate, 

teamwork, and communication were reported by multiple studies 14,16. These improvements are 

only as effective as how sustained they are throughout the care process. Historically checklist 

compliance has waned over time and checklist based innovations have struggled with 

implementation due to pre-existing hierarchies, OR climate, resistance due to habitual practice, 

and misconceptions regarding checklist culture 14,17. However, when checklists are customizable, 

tailored to context, and communication is encouraged during their use, perceived checklist utility 

is increased and the literature shows that compliance rates will increase 16,17,18. 

In practice checklists have been implemented in isolation to improve care in specific 

medical units, facilitate teaching, and assess performance. Checklists can be implemented as a 

stand-alone intervention, but in most cases, they are part of an intervention bundle with several 

other components to improve quality and safety of care. Studies to improve care using checklists 

have reduced uncertainty over the correct surgical site and problems with laparoscopic 

equipment in the OR; clarified or changed patient care plans to mitigate or prevent medical 

errors; dramatically reduced central line-associated bloodstream infections (CLABSIs); and have 

helped diagnose communication deficiencies and depression in adults with intellectual 

disabilities 12,19. 

Checklists can aid clinicians involved in complex processes and multidisciplinary team 

interactions to improve the quality and safety of care by prompting dialogue and exchange of 

information 10. The development of an inter-disciplinary checklist by a care team together has 
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been hypothesized as highly desirable. The variety of expertise used in this development process 

not only facilitates cross-disciplinary learning, but also generates a more holistic care plan 18.  

In a previous intervention across 38 South Carolina hospitals, there was a similar study 

mapping the effectiveness of a surgical safety checklist. The researchers developed a survey and 

administered it to establish baseline data for organizational preparedness for 38 sites. The data 

was then analyzed to predict how effective checklist implementation would be at these sites 14. 

The research group concluded that when assessing readiness for intervention and measuring its 

effects, that the contextual, interpersonal, practical, and consequential dimensions of a site are 

significant markers to obtain. The effectiveness of checklists being proposed, and the level of 

engagement shown by surgeons are determining factors for the success of similar studies in the 

future 14.   

Ultimately, studies comparing a baseline subset of providers to themselves post-

intervention have not been conducted to assess the effectiveness of surgical safety checklists. 

Should a more focused study be undertaken, the existing literature recommends conducting in-

depth process evaluations, designing studies across multiple healthcare settings and then 

collecting data on how implementation varied across contexts 18. Furthermore, evaluating 

checklists and how they affect teamwork, adherence to recommended safety practices, and 

perceived consequences of unsafe practice are recommended next steps to further our 

understanding of surgical safety checklists 14. Project CHOISSE has been tailored to address as 

many of these recommendations as possible through its design and implementation. The details 

surrounding implementation process are discussed at length in Chapter 2 – Project CHOISSE, 

and the sites participating in the study span several different institutions and locations across the 

US. Chapter 3 – Results and Analysis delves into the responsiveness to, and effectiveness of the 
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implementation plan. Project CHOISSE surveys capture provider’s attitudes towards checklists, 

their effect on team cohesiveness, and how they influence the consistency of performing standard 

safety protocol. 

 

1.3.1: Electronic Checklists 

The intervention proposed by Project CHOISSE is an electronic checklist (e-checklist) 

hosted by the 3Greens software platform (https://3greens.com). The growing sophistication of 

computers and software has in recent years allowed information technology to play a vital part in 

reducing risk in healthcare 2. Technology is widely used by providers to streamline care, catch 

and correct errors, assist with decisions, and provide feedback on performance 2. The 

introduction of information technology has been postulated to: (i) facilitate rapid responses in the 

face of adverse events (ii) reduce the number of errors that occur, and (iii) track and provide 

feedback about adverse events 2. E-checklists can track and store performance information, as 

well as record events and when they are completed to provide a transcript of events that transpire 

during each stage of the care process.  

Providing reliable, efficient, individualized care requires a degree of mastery of data and 

coordination that will be achievable only with the increased use of information technology 2. E-

checklists will follow a similar trend and yield varying results based on the degree to which they 

are adopted. The enthusiasm and consistency of the surgical teams using e-checklist technology 

will drive how this new technology performs, and ultimately how it is perceived in the wake of 

this study. 
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1.4: Burnout 

Burnout refers to a psychological reaction to chronic work stress20. While often compared 

to one another, burnout is not exactly the same as wellbeing. In a synthesis of evidence on 

burnout and wellbeing by Hall et al, they discuss how the concept of burnout was originally 

developed amongst healthcare staff and is a ‘state of vital exhaustion’1. Influenced by responses 

to chronic organizational stress, which results in feelings of work-related exhaustion (Emotional 

Exhaustion; EE), de-personalization (DP), and reduced personal accomplishment (PA) 1,21. 

Burnout causes significant strain on healthcare providers and is an undesirable condition often 

called to be mitigated/eliminated for the benefit of both patients, and providers. Burnout and 

poor provider wellbeing have been linked to poor patient safety standards and care conditions by 

multiple studies 1. A majority of studies related to burnout (over 70%) conclude that errors are 

either significantly, or even partially, associated with provider burnout 1.  

High burnout levels in providers have been associated with heavy workloads, inadequate 

staffing levels, job dissatisfaction, absenteeism, and turnover 21. More recent studies identified 

additional predisposing work characteristics of burnout to be role conflict and ambiguity, low 

predictability, lack of participation and social support, and experienced unfairness 20.  

A combination of personal and organizational intervention strategies have been 

recommended to mitigate burnout; effective leadership has shown significance as a contributing 

factor to controlling burnout as well 21. Interventions aimed at burnout are categorized by the 

level at which they aim to provide relief. Primary interventions aim at reducing known risk 

factors among all employees, to prevent burnout from developing. Secondary interventions aim 

at a selected group of people, evaluated to be at a high risk, in order to prevent burnout from 

actualizing. Tertiary interventions aim at employees already suffering from the condition, in 
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order to prevent adverse consequences, such as loss of work ability 20. In the context of this 

study, checklists fall within the secondary category of interventions. Our hope that they will 

show significant results in reducing stress and dissatisfaction scores, measured via the Project 

CHOISSE surveys. If introducing e-checklists to the ORs of the study population can prompt 

statistically significant improvements to the average engagement, synergy, communication and 

efficiency levels recorded during baseline analysis, the e-checklist intervention can be considered 

a success. 
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1.6: Wrap Up 

Clinical care is an inherently information rich and complex process. Personalized care 

plans have shown increased level of patient satisfaction and should be made whenever possible22. 

However, all plans must come from a large pool of knowledge. Utilizing this pool of knowledge 

to its fullest will yield the safest, most comprehensive patient care. To that end, surgical safety 

checklists have long been in circulation to ensure that medical personal explore every possible 

avenue when treating a patient.  

Project CHOISSE will delve into the effects shared safety checklists have on medical 

teams. Specifically, effects checklists have on: work culture, the structure of patient care, 

provider’s job satisfaction, burnout, team synergy, and how checklists are adapted and evolved 

by the surgeons and their teams. This thesis covers the initial results from Phases One (Chapter 3 

– Methods 3.4.1), Two (Chapter 3 – Methods 3.4.2) and Three (Chapter 3 – Methods 3.4.3) of 

Project CHOISSE (See Chapter 3 – Methods 3.4, for more details). Project CHOISSE 

contributes to the current science by ascertaining the effects basic-standardized electronic 

checklists can have on surgical teams, and the paradigm shift seen when checklists can be 

personalized (tailored to context) to match the site at which they are being implemented. The 

initial findings, and baseline population analysis are presented in Chapter 3 – Results and 

Analysis. The baseline and initial results discussed here-in will be the foundation on which 

Project CHOISSE analysis is conducted in the future.  

Moving on, Chapter 2 – Project CHOISSE, will present the overarching Goals of Project 

CHOISSE, the checklist tool under study, and the scope of this thesis. Chapter 3 – Methods, will 

lay out initial plans for implementation and onboarding, study population and protocols, tools 

developed to support analysis, the software platforms used for data gathering and 
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implementation, and the timeline of events. Chapter 4 - Results and Analysis, will present and 

discuss the: types of analysis conducted on survey responses, baseline population parameters, 

trends and hypothesis regarding the baseline population, responses received during the early 

stages after e-checklists adoption, and the trends seen within the post-intervention data. We end 

with Chapter 5 – Final Conclusions, where the current state of Project CHOISSE as of the 

publication of this thesis is documented; next steps and deviations from the initial plan are 

discussed; takeaways and the utility of the information gleaned from the analysis conducted 

within the scope of this thesis are presented; the benefits of Project CHOISSE, how to strengthen 

it moving forward, and how to build upon it in the future analyses are explained.  
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Chapter 2 – Project CHOISSE 

The methods discussed here in will highlight the goals and general description of Project 

CHOISSE (2.1). This section will then move on to describe the 3Greens checklist (2.2), roles 

related to different aspects of Project CHOISSE (2.3) and establishing the scope of this thesis 

(2.4). 

 

2.1: Overview and project goals 

Project CHOISSE was created to study an electronic-surgical-safety-checklist. The 

research team started with a cutting edge surgical safety tool and a group of volunteer medical 

sites across the country. Each element of the study that did not pertain to the e-checklist software 

and the enlistment of the volunteer sites was created by the research team and will be covered in 

this thesis. Surgical teams volunteered to participate in Project CHOISSE and implement an e-

checklist to add structure to surgical procedures, and bolster vigilance, thus improving patient 

safety. Effects of the checklist on team dynamics as well as overall perceived level of 

engagement during patient care will be measured to determine the checklists’ ability to stimulate 

safety culture, communication, and healthier team dynamics. Checklists and their processes have 

been proven to decrease human error while tasks are being performed23; Project CHOISSE hopes 

to raise survey scores related to the “level of checklist effectiveness” by presenting them to 

teams using a synchronized-electronic-shareable medium. 

There are three key elements to the CHOISSE study which include a pre-assessment 

survey of the current state of the surgical teams, implementation of the new electronic checklist 

which will be surveyed at different stages to monitor staff responsiveness to the checklist, and a 
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series post implementation surveys to measure the difference in approach and work culture the 

checklist prompts.  

 

2.2: The Checklist 

Project CHOISSE assess the effect of an electronic surgical safety checklist. The 

checklist itself is provided to users on the 3Greens software platform. 3Greens is a web-based 

application developed by an orthopedic spine surgeon as a more efficient type of checklist to be 

used in his day to day cases. Inspired by aviation, the 3Greens checklist has been in development 

for just over a year to bring a new layer of safety to operating rooms. The 3Greens checklist 

software was piloted at Duke Hospital Raleigh and is sustained by the Hey Clinic for Scoliosis 

and Spine Surgery. 

Accessibility and customizability is what sets 3Greens apart form a traditional checklist 

built into a hospital’s Electronic Health Record (EHR). 3Greens displays, logs and timestamps 

each of its checklist items when they are checked off and can export this list to be inserted into 

clinical notes post-procedure or provide a visual timeline that can be shared with patients prior to 

a procedure. “When boarding an airplane, we are reassured to see the flight crew use a checklist, 

but doctors have not typically considered the use of team-based checklists during medical care as 

a comfort for patients or as inspiring confidence in their abilities and clinical judgment” 10. A 

customizable e-checklist can easily remedy this situation and inspire confidence in patients and 

their families. The 3Greens software assigns users (surgeons) as pilots of flights (care plans). 

Pilots are able to customize their flight-specific checklists prior to takeoff (beginning a medical 

case). The tasks assigned to each checklist can be customized and edited to suit the surgical 

team’s needs. Timers can be set to trigger on the completion of any one checklist item to track 
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inter-task times, or manual timers can be set as reminders for routine checks. Each checklist item 

can be annotated to document steps in greater detail, and time-stamps will be placed by checklist 

items as they are completed, recording the time and who marked the task complete. Medical 

team members can be added to the shared checklist file as crew members on a flight, allowing 

them to view, edit and mark off items on the checklists that are shared with them. Additionally, 

the 3Greens checklist can be accessed on mobile devices as well as PCs, giving providers freer 

access to the software and increasing the utility and likelihood of use of the checklist 18.  

 

2.3: Role Definitions 

Project CHOISSE has two teams working on the administrative and analytical aspects of 

it respectively.  

 The 3Greens implementation team based at Hey Clinic for Scoliosis and Spine Surgery 

within Duke Raleigh Hospital. 

o Responsible for onboarding potential study participants by providing access to the 

3Greeens checklist software, communicating with the sites to troubleshoot 

problems, and educate surgical teams on using the 3Greens software platform.  

 NC State research team based at the Edward P. Fitts Department of Industrial and 

Systems Engineering within North Carolina State University. 

o Responsible for creation and distribution of surveys used to poll participants on 

checklist usage, collection and storage of data from surveys, analysis and 

interpretation of data collected throughout the study, and the presentation and 

publication of information related to 3Greens usage and Project CHOISSE.  

 
 

2.4: Scoping 

The focus of this thesis will be centered around: 

 Provide recommendations for study design rollout of Project CHOISSE. 
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 Understanding the baseline work culture and environment of medical teams participating 
in the study. 

 Assessing the impact of introducing a simple standardized electronic checklist to medical 
teams. 

 
Several surveys were developed to answer these research questions by gathering responses from 

the providers in the study population. This thesis will focus on the data gathered by the NC State 

research team up to Phase 4 (Chapter 3 – Methods – 3.4), independent of the 3Greens 

implementation team. However, some details about the implementation process, and its success 

as it pertains to the data that was gathered will be presented as well. 
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Chapter 3 – Methods 

This section will examine the surveying tools that will accompany the checklist software 

(3.1) and define the endpoints of the study (3.2). The section will then present details about the 

study population (3.3) and recommended implementation plan (3.4). 

 
3.1: Surveys and Data Gathering 

All sampling will be tied to the surveys developed by the project CHOISSE research 

team (Appendix B 3 – Pre-Assessment Survey, Appendix B 4 – Lightning Survey, Appendix B 5 

– Post-Assessment Survey) tailored to capture participants demographics, team dynamics, 

outlook on checklists, and checklist usage trends. The study will be a paired block design in a 

time series building on the pre-assessment data, comparing pre and post-survey responses by the 

same participants (measured via the surveys and linked using anonymous identification codes).  

There is a consent form attached to the pre-checklist implementation survey for this 

project and the post-surveys.  The form details the expectations the research team has of the 

participating surgeons, and what participants can expect of the team, as well as the data they will 

be providing the research team (Appendix B 1 – Survey Flow). The consent form details the 

terms the participants are agreeing to when responding to the various surveys administered by 

the project CHOISSE team 

Data will be reviewed over 21 weeks of checklist implementation. There will be seven 

phases discussed in more detail in the study procedures section (3.4). (See Figure 3.2) for graphic 

of timeline) 

To facilitate gathering the information above, the 3Greens implementation team and the 

NC State research teams developed a surveying tool to be distributed using Qualtrics. The 

questions added to the survey were drawn from the WHO engagement survey (Appendix A 1 - 
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WHO Checklist Validation Survey) that was designed to supplement the WHO Surgical Safety 

Checklist (Figure 3.3). Additional questions were drawn from a survey by a group of Swiss 

researchers attempting to uncover the attitudes towards surgical safety checklists and factors 

associated with their use 6.  

Building on the study involving implementation in South Carolina hospitals, the research 

team adhered to the dimensions they identified in order to survey their participants effectively 14. 

The group identified contextual, interpersonal, practical, and consequential questions as being 

important in ascertaining responsiveness to checklist implementation based off their review of 

prior studies. The question types are defined as follows: 

 Contextual aspects of the surveys used prior revolve around an organization’s readiness 
for change, staff attitudes towards innovations, and the extent to which staff members 
believe the intervention/change will benefit patient safety.  

 Interpersonal aspects of surveys deal with team corporation. Improving areas such as 
communication, coordination, respect, and clinical leadership.  

 Practical surveying aspects are those questions that deal with assessing a team’s 
adherence to established safety protocol. Measuring their level of adherence before and 
after and intervention will yield very interesting results. 

 Consequential questions are those that capture participant’s perception of  how impactful 
the intervention/change will be.14 
 
The questions gathered and organized by the POSNA implementation and NCSU  

research teams followed themed categories laid out by Singer et al. in their intervention carried 

out in 38 South Carolina hospitals, implementing a surgical safety checklists similar to that of 

Project CHOISSE 14. The research team made a conscious effort to include questions related to 

each of these categories in the Project CHOISSE surveys as well. Useful demographic categories 

were drawn from a number of surveys used in the medical field to assess provider satisfaction 

and opinions 6,14. 
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Two unique surveys were built for the study, the Assessment Survey and the Lightning 

Survey. The Assessment Surveys focused on measuring a baseline for participants in the study, 

and then reassessing them at different fixed time intervals at which the participants would have 

different levels of familiarity with the surgical e-checklist. The Lightning Survey is meant to 

assess the evolution of provider’s mindsets over time, logging the participant’s day to day 

experiences with the e-checklist.  

It was critical to keep Assessment and Lightning surveys identical between phases at 

which they were presented to providers to compare responses for each participant over time. 

“Survey Tickets” developed by the NC State research team (Figure 3.1) were used to facilitate 

the anonymous tracking of these responses by individual participants over time. 

The ticket in Figure 3.1 contains a link to the Qualtrics survey, instructions on how to 

take the survey to maximize anonymity, and a “Ticket ID”, which participants are encouraged to 

remember/save and enter each time they take a survey. Thus, creating an evolutionary set of 

responses for participants that have filled out multiple surveys. These survey responses can be 

analyzed comparatively to one-another, to determine how their answers change as the checklists 

they use become increasingly more detailed/personalized. 

 

Figure 3.1: Project CHOISSE Survey Ticket 

All data collected via Qualtrics was exported in a .CSV file format and read directly into 

Microsoft Excel to be sorted. Survey Tickets are used to link to the same survey page each time, 
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and participants choose which type of survey they are going to take once there (Appendix B 1 – 

Survey Flow). Hence, the data exported contains responses to all the Assessment and Lightning 

surveys which will need to be sorted by date and separated by survey type. The initial 

sorting/separation and exploratory analysis will be conducted in MS Excel, whereas all 

hypothesis testing and regression analysis will be done in JMP (https://www.jmp.com). 

 

3.2: Project CHOISSE Endpoints 

 
Project CHOISSE will last approximately five months. Conclusions will also be drawn 

regarding the level of standardization achieved and willingness of test populations to implement 

the checklist in daily work. Factors related to burnout in medical professionals will be assessed 

and the level to which the use of a surgical e-checklist mitigates these factors will be explored. 

This thesis evaluated the study four months into implementation and discusses the findings to 

that point in Chapter 5 – Final Conclusion. 

 

3.3: Participant Population 

Participation in the Project CHOISSE was voluntary and was initiated by contacting the 

POSNA grant recipients (3Greens implementation team) and requesting access to the 3Greens 

software. Once the 3Greens implementation team cleared the organization for rollout, surgeons 

received access to log on to the 3Greens site and start using/building safety checklists. 

Participating surgeons and any medical staff that participated in surgical cases where the 

3Greens checklist was used were considered participants in Project CHOISSE. Participants 

actively using checklists via 3Greens were sent a survey packet with instructions for 

participating in the voluntary surveys facilitated by the NC State research team. All participating 



   

28 
 

care team members had access to “Survey Tickets” (Figure 3.1) via their lead-participating-

surgeons.  The Tickets contain disclaimers on the voluntary nature of the surveys and a link to 

the survey itself.  

The initial launch group for Project CHOISSE consisted of eight surgical teams lead by 

surgeons specializing in orthopedic spine surgeries. A majority of cases run on the 3Greens 

software are expected to be in this field, though participants are not limited to using the checklist 

solely for orthopedic spine surgeries. Thus, the population of providers has the potential to 

change as Project CHOISSE progresses, surgical teams develop a finer understanding of the 

software, consistent usage rises, surgeons become more comfortable with creating and using 

checklists, and the checklists are branched out into specialties outside of the initial orthopedic 

spine category.  
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3.4: Project CHOISSE Recommended Implementation Plan 

 

Figure 3.2: Proposed Project CHOISSE Timeline 

The timeline in Figure 3.2 was developed by the research team to guide the 

implementation and study of the 3Greens e-checklist. The week by week plan did not have any 

fixed starting dates as there was some ambiguity to when the project would begin. Date stamps 

included in Figure 3.2 are the dates when each milestone was met in practice. 
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3.4.1: Phase One: Baseline Assessment (2 Weeks) 

The project will commence with a two-week preparation phase that will see the 

dissemination of a pre-checklist survey aimed at establishing a performance baseline to which 

post-survey results can be compared (See Appendix B 3 – Pre-Assessment Survey). During this 

2-week period participating surgeons and their clinical care teams were invited to complete the 

survey asking them to describe their current experience related to the care process. The 3Greens 

implementation team distributed a startup packet to the lead surgeons that contained an 

implementation protocol and survey ticket booklets from the NC State team. The survey ticket 

booklets contained a QR code and a link to the relevant surveys that the research team created 

(Figure 3.2), which allowed participants to take the surveys anonymously, away from their work, 

to protect their identities. Distribution instructions were as follows: 

 Lead surgeons were advised to make the survey ticket booklets available to their surgical 
team members before phase two of Project CHOISSE.  

 Lead surgeons were encouraged to reiterate the survey ticket instructions to their team 
members. 

o “Ensure you take this survey at home using the survey tickets. 
o Ensure you take the survey in Incognito-Mode on your web browser. 
o Remember to add your ticket ID when taking the surveys and retain your 

ticket/remember your ticket ID for as long as the study is being conducted. 
o Participation is completely voluntary, you may stop at any time, and your 

participation is greatly appreciated.  
o Remember to read and agree to the consent form before participating.” 

 Lead surgeons were reminded to make the tickets available during all surgeries when the 
checklist is being used so that new team members can access the surveys. 

The 3Greens implementation team made recommendations on equipment they believed 

would aid surgical teams in using the 3Greens checklist at different stages of the care process. 

The addition of this equipment should ensure surgeons have access to the checklist during each 



   

31 
 

stage of care. Equipment most commonly recommended by the 3Greens implementation team 

include but are not limited to: 

 Monitors in ORs, which can project the checklist during a procedure. 

 Laptops to be used in different stages of care for checking off checklist items. 

 Adapters, to connect laptops to larger displays when working in teams to encourage 
group participation in checking off and modifying checklist items. 

The initial phase ended with the distribution of instruction on how to build and use a 

checklist via the 3 Greens software by the POSNA research team. The instructions were 

distributed via webinar for surgeons to watch and ask questions. If they are unable to attend, the 

webinars were recorded and made accessible for viewing later. 

 

3.4.2: Phase Two: Simulation & Checklist Training (4 Weeks) 

Participating surgeons were provided with the base standard e-checklist (Figure 3.3) by 

the 3Greens implementation team. Surgeons had a 4-week training period to familiarize 

themselves with the checklist software and interface while using the base standard e-checklist. 

Participants will be encouraged to use the base standard e-checklist in surgeries during this stage 

of implementation, while simultaneously preparing items for their own personal checklists to be 

used in the next stage of the study.   
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Figure 3.3: World Health Organization Surgical Safety Checklist6 

 
The base standard e-checklist is the WHO surgical safety checklist (Figure 3.3). As such, 

instructions published by the WHO 24 were provided to surgical teams as a guide for checklist 

implementation. The team decides how to assign checklist duties and task ownership to each 

team member prior to using the checklist in an operating room. One team member must be 

assigned the role of Checklist Coordinator, as per the WHO guidelines, making sure each team 

members are up to date with the checklist, callouts are made, and that items are completed in a 

timely manner 24. 

During this phase, the surgical teams were asked to answer Lightning surveys (Appendix 

B 4 – Lightning Survey) aimed at time gaging checklist familiarity and time stamping points on 

the learning curve associated with checklist implementation. The Lightning surveys measure 

how useful the checklist is, and how fast teams become familiar with checklists having had little 
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to no exposure to such checklists before. The implementation of the Lightning surveys was 

similar to the Pre-Assessment Survey, using the survey ticket booklet (Figure 3.2) The NC State 

team asked that Lightning surveys be completed at the end of each day the e-checklist is used in 

surgery.  

 

3.4.3: Phase Three: Adaptation and Refinement (2 Weeks) 

Post Survey 1 will be disseminated before Phase Three begins. This survey will be the 

same as the Pre-Survey, using a survey ticket booklet to ensure the anonymity of medical 

personnel (Figure 3.1: Project CHOISSE Survey Ticket).   

The 3Greens team expects the Phase Three time-frame to be taken to both personalize the 

checklists as the surgeons see fit by adapting their own checklist from the base standard e-

checklist set or by building a new checklist from the ground up. While a majority of this 

development should be completed during Phase Two, the 3Greens implementation team will 

encourage surgeons to take some time to reflect on their experiences using the base standard e-

checklist to personalize a checklist such that it fits them, their team, and institution better. 

During the implementation of the checklists in Phase Three, surgical teams will need to 

agree on a method for using the checklist. The teams have the option of having a Checklist 

Coordinator detailed in the WHO guidelines 24, shared ownership of checklist items that have 

been assigned to specific team members to check off during different stages of surgery, or a free 

form use model that allows any team member to check off any checklist item.  

Data collection for post-intervention analysis will begin at the end of this phase. Post-

intervention analysis takes post survey data gathered at the end of each phase of the study and 

compares it to the baseline satisfaction and performance scores. The average change in metrics 
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can be calculated and conclusions drawn based off the results. The results of this analysis will be 

compiled in stages to measure the effectiveness of the 3Greens checklist over time.  

 

3.4.4: Phase Four: Personalized Checklist Use and Effects (4 Weeks) 

This phase was structured similarly to Phase Two, requiring participating surgeons to use 

the personalized/adapted checklists they finished at the end of Phase Three.  

The Lightning surveys administered during this phase were the same versions of those 

seen in Phase Two. The goal of the Phase Four surveys is to assess the speed at which a team 

adapts to alterations, having already had experience working with e-checklists.  

At the end of this phase the completed personalized checklists and survey responses were 

evaluated by the NC State team, adding to the analysis started at the end of Phase Three. Before 

the start of Phase Five, another Assessment Survey will be completed. Post-Survey 2 will be the 

same as the previous Assessment Surveys, using the survey ticket booklet to protect the 

anonymity of the surgical team. 

 

3.4.5: Phase Five: The Crossroads: How and Why Analysis (3 Weeks) 

During this phase the NC State researchers will analyze the results of checklist 

implementation.  Data returned from surveys will be analyzed and contrasted with older 

responses to track how trends and responses have changed with the introduction of checklists. 

This data will be supplemented by the 3Greens implementation team’s frequency of use data, on 

how often participating groups used the 3Greens checklists. Using both data sets in tandem will 

yield a more realistic representation of participants’ attitudes towards checklists with respect to 

how often they have used them.  
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3.4.6: Phase Six: Sharing is Caring [For our Patients] (2 Weeks) 

Phase Six will be comprised of a series of presentations, hosted by the 3Greens 

implementation team, regarding the Phase Five results. This information will be intended as a 

guide for surgeons to use when gathering information from the checklists of their peers. During 

this time the POSNA and NC State researchers will facilitate discussions between participating 

surgeons to promote open communication and the shared checklist culture. The 3Greens usage 

statistics derived from the 3Greens implementation team’s data will serve as a directory of which 

checklists have the most detailed items, and what type of medical procedure for which they were 

intended. This information on the different checklists developed up to this point will make cross 

examination of checklists much more efficient for participants when they move to share mode 

(Section 3.4.7). 

The NC State team’s data will be presented to participants as a report on how checklists 

have been affecting their team culture thus far, hopefully serving to bolster enthusiasm and 

encourage teams to maintain activity going into the final phase of the project. The information 

presented will also serve to educate providers on how they perceive their own team culture, 

before and after the introduction of the checklists, with the intent of garnering greater affinity 

towards checklist culture that extends beyond the scope of this study. 

 

3.4.7: Phase Seven: Revisions for Improvement - Effects of Sharing (4 Weeks) 

During the final phase of the e-checklist, rollout surgeons will be given a chance to use 

the data provided to them during Phase Six in tandem with a sharing portal for checklists to 

further develop their personalized checklists. Participants will have access to checklist items on 

each of the unique checklists developed by their peers, so they may review, comment, and learn 
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from and about one-another’s checklist building philosophy. The increased knowledge pool 

should serve to bolster the strength and comprehensiveness of each of the participating surgeon’s 

checklists. 

A final survey will be conducted at the end of Phase Seven to measure the participants 

responsiveness to the shared-checklists. This survey will be the same as Pre-Survey (see 

Appendix B), it will be administered in the same fashion as all preceding surveys using the ticket 

booklet method. The survey will be aimed at determining best practices for future sharing phases 

(information dissemination) as well as development of how checklist sharing is implemented.  

 

  



   

37 
 

Chapter 4 – Results and Analysis 

The results presented here are calculated based on data drawn from Qualtrics survey data, 

the nature of which was discussed in more detail in the Methods section. A series of tables and 

charts drawn from MS Excel, Qualtrics, and JMP will be used to supplement the analyses 

conducted in each of these programs.  

 

4.1: Hypotheses  

The overarching goal of Project CHOISSE is to evaluate the effectiveness of a sharable-

electronic-surgical-safety-checklist. The NC State research team, and the 3Greens 

implementation team hypothesized that the use of these checklists will facilitate quality of life 

improvements for surgical teams due to the myriad of benefits the checklist can offer. These 

benefits were assumed to be in the fields of: 

 Communication.  

Hypothesis: Using shared e-checklists will increase communication between providers 

within care teams, as well as between different care teams. 

o Shared e-checklists facilitates better communication and understanding among 

team members at the participating sites 10. When “crew members” are added to a 

3Greens “flight”, the team of care providers will receive live updates of which 

stage of care their patient is in. Participants are encouraged by the 3Greens 

implementation team to display checklists shared amongst team members in ORs 

to encourage participation and keep all providers in the room abreast of which 

stage the surgery is in.  

o Shared checklists also bolster relations and communication between providers at 

different participating sites. The 3Greens checklists can be shared with all 

providers that are on the 3Greens network consequently facilitating peer-to-peer 

learning and review.  
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 Safety 

Hypothesis: Using shared e-checklists will increase the level of patient safety provided 

by care teams. 

o 3Greens checklists can have “crew members” added to the “flights” that lead 

surgeons run. These crew members should be all providers that are involved in the 

corresponding medical case. By including crew members, the lead surgeon (pilot) 

can ensure there are multiple layers of safety surrounding their patients 10. The 

likelihood of a checklist item being missed or completed incorrectly is mitigated 

significantly by the multiple sets of eyes that review the checklist as patients 

receive care.  

o Having access to checklists that have been developed by multiple providers adds a 

layer of comprehensiveness to individual checklists that otherwise would not be 

possible. Providers can evaluate the effectiveness of safety protocols their peers 

have incorporated into their checklists and strengthen their own checklists by 

adding these items or refining what they already practice. 

 Synergy and Learning 

Hypothesis: Using shared e-checklists will increase the level of synergy between 

providers within their care teams. 

o When sharing checklists with “crew members”, lead surgeons open their 

checklists to review by their team. Team members that view the checklists have 

the potential to add items to it in team briefings, thus growing the checklists and 

their comprehensiveness 10. Checklist items related to reporting, anesthesia, 

circulation etc. can be worked in to create a more interdisciplinary list of standard 

operating protocols for surgery. Checklists built with the corporation of the entire 

care team should have more cross functional utility and encourage higher levels of 

synergy. 

 Comprehensiveness 

Hypothesis: Using shared e-checklists will increase the comprehensiveness of individual 

checklists. 

o Checklists built with access to a multitude of similar lists will be far more 

comprehensive. Drawing on the knowledge pool of multiple different surgeons, 
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performing the same or similar surgeries should yield far more comprehensive 

checklists than those that the individual teams could have built on their own. 

 
 

4.2: Question Grouping  

To simplify the presentation of the information inferred from survey data, four 

overarching themes were developed to group responses from participating providers.  

 Demographics (Table 1.1) 
 Satisfaction Related to Job-Role and Daily Operational Tasks (Table 1.3) 
 Satisfaction Related to Team Dynamics and Cooperation (Table 1.2) 
 Routine Checks in Surgery (Table 1.5) 
 Checklist Knowledge and Perception (Table 1.4) 
 Checklist Usage Culture (Table 1.6) 

 
The list of questions included in each group are listed in tables 1.1 through 1.6 (Appendix 

D). The population parameters related to each of these groupings will be compared across the 

stages of Project CHOISSE in an attempt to prove that electronic checklists, and the 

communication culture that they facilitate, improve the quality of life of providers and patient 

safety. To make this comparison, key findings within each group were recorded and summarized 

at the end of each subsection within section 4.3 Phase One Findings (The Baseline). Reassessing 

these values and connection at different milestones and comparing them to the baseline will yield 

the effectiveness of the 3Greens e-checklist in each of the areas demarcated by the question 

groupings.   

 
4.3: Phase One Findings (The Baseline) 

This section deals with the analysis of the Pre-Assessment. Pre-Assessment surveys were 

intended to capture the baseline responses of participating medical professionals, giving us a 

greater understanding of their team dynamics and level of job satisfaction. All survey responses 

that followed could then be valued in comparison to the baseline, either confirming or disproving 
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the NC State research team’s hypotheses on how checklists affect providers. The following data 

was collected via Qualtrics, exported to MS Excel to be organized, and processed in JMP during 

initial exploratory analysis. Supporting figures can be found in Appendix C and are generated by 

either JMP or Qualtrics. 

There were 46 complete pre-assessment survey responses that were considered complete 

and usable for analysis in phase one. A total of 59 pre-assessment surveys were attempted, of 

which 8 were left entirely blank, 3 were incomplete (less than 5 questions answered), and 2 

participants exercised their right to abstain from the surveys. With the average team size being 

6.6 (~7), the NC State research team expected at least ~56 responses. These estimates are based 

on the 8 surgeons/sites that were planning on participating in the study, to which survey tickets 

were sent out. The number of participants has fluctuated since then, and there are now 10 

participating sites, 6 of which were a part of the original study group that completed pre-

assessment surveys as a part of Phase One of Project CHOISSE. The 4 new sites will be 

measured and assessed on a separate, staggered timeline which mimics the one used in the 

original launch. At the time of this analysis, the expected compliance rate (a ratio of the number 

of complete surveys [total minus incomplete surveys and abstentions] to the expected number of 

responses) is ~82.1%, which is high for a first run 16. 

 

 
 
 
 
 
 
 
 
 

𝐸(# 𝑜𝑓 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒𝑠) = (𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑇𝑒𝑎𝑚 𝑆𝑖𝑧𝑒) ∗ (# 𝑜𝑓 𝑃𝑎𝑟𝑡𝑖𝑐𝑖𝑝𝑎𝑡𝑖𝑛𝑔 𝑆𝑖𝑡𝑒𝑠) 
     𝐸(𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒𝑠) = 7 ∗ 8 = 56 
 
𝑆𝑜 

 

𝐶𝑜𝑚𝑝𝑙𝑖𝑎𝑛𝑐𝑒 =
(# 𝑜𝑓 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒𝑠 − 𝐴𝑏𝑠𝑡𝑒𝑛𝑡𝑖𝑜𝑛𝑠 − 𝐵𝑙𝑎𝑛𝑘 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒𝑠)

𝐸(𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒𝑠)
∗ 100% 

Equation 1: Compliance Calculation 
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4.3.1: Demographics 

The demographics were summarized in Appendix D: Table 1: Pre-Assessment Analysis: 

Demographics. Future survey respondents are not expected to diverge too greatly from these 

demographics since continued participation by regular surgical team members is encouraged 

over the course of Project CHOISSE. If a significant departure is made from the population, 

future analysis will be adjusted accordingly. There is an almost even ratio of male to female 

providers (53.2% to 46.8% overall respectively).  72% of the providers that responded fall 

between the ages of 25 and 45, the least represented age groups were the 18-24 and 46-55 age 

groups with 4% and 0% of the population. The gender ratio across age groups is displayed in 

Figure 4.1. 

 

Figure 4.1: Gender and Age Breakdown of Providers in the Sample Population 

 

Team size responses were compared against the average team size at Duke Raleigh 

Hospital, which ranges between 6 to 9 providers. The average response was 6.6 which falls 
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within this range. Most providers had some familiarity with checklists and used them on a 

regular basis, be it for work or otherwise. 

 

Figure 4.2: Provider Professions as Percentages of the Sample Population 

Figure 4.2 lays out the types of medical professionals that make up the teams 

participating in Project CHOISSE. The best represented group is the Attending or Consultant 

group which makes up close to 30% of the population. 71% of the medical teams work at Level 

3 Trauma (highest level of intensive care) University Teaching Hospitals, with the rest of the 

population being spread out across various medical institutions (see Appendix C 4 – Facility). 

 

4.3.2: Regression Models and Significance Levels 

When analyzing the response data for the pre-assessment survey the research team used 

demographic information collected in Table 1 to test for their significance. Identifying potential 

trends in the data resulting from being a part of any one demographic group or having similar 

working environments is important for understanding what factors drive responses. Identifying 
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driving factors would allow the research team to isolate any significant predictive variables when 

determining which improvements have been influenced by the checklist itself.   

Each of the models were tested in JMP using the same exploratory regression model to 

determine which predictor variables to carry forward for further analysis, should the model prove 

to be significant. If the independent variables themselves showed potential for predicting the 

level of the dependent variable even though a model did not, then those variables were tested 

further as well.  

 

Equation 2 - Initial Regression Modeling Equation 
 

(𝑥)𝑆𝑐𝑜𝑟𝑒 =  𝛽 + 𝛽 𝐴𝑔𝑒 + 𝛽 𝐺𝑒𝑛𝑑𝑒𝑟 + 𝛽 𝑇𝑒𝑎𝑚𝑆𝑖𝑧𝑒 + 𝛽 𝑃𝑟𝑜𝑓𝑒𝑠𝑠𝑖𝑜𝑛 + 𝛽 𝑈𝑠𝑒𝑠𝐶ℎ𝑒𝑐𝑘𝑙𝑖𝑠𝑡𝑠 + 𝜀 

(𝑥)𝑆𝑐𝑜𝑟𝑒 = 𝐷𝑒𝑝𝑒𝑛𝑑𝑎𝑛𝑡 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒 
𝛽 = 𝐼𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 𝑇𝑒𝑟𝑚 
𝛽 = 𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑡ℎ𝑒 𝐴𝑔𝑒 𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒 
𝛽 = 𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑡ℎ𝑒 𝐺𝑒𝑛𝑑𝑒𝑟 𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒 
𝛽 = 𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑃𝑟𝑜𝑓𝑒𝑠𝑠𝑖𝑜𝑛 𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒 
𝛽 = 𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑈𝑠𝑒𝐶ℎ𝑒𝑐𝑘𝑙𝑖𝑠𝑡𝑠 𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒 
𝜀 = 𝑅𝑎𝑛𝑑𝑜𝑚 𝐸𝑟𝑟𝑜𝑟 𝑇𝑒𝑟𝑚 
 

Ultimately the sample size of the pre-assessment survey population limited the level to 

which data could be blocked by demographic characteristics that had more than 2 possible 

response levels. Given the sample size, multi-level variables such as “Team Size” and 

“Profession” didn’t have enough responses at each level to prove significant in any of the 

analysis. Hence, two new dummy variables were created to aggregate data to explore their 

relationships to responses. "Age Agg" and "Surgeon" capture if respondents are older than the 

age of 36 (combining 2 age groups "18 - 24" & "25 -35" to form "Younger", and "36 - 45" & "> 

56" to form "Older"), and if they are "Attending or Consultant’s” by profession (isolating one 

profession from the rest) respectively. These aggregated groups were then tested for predictive 
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strength alongside "Gender" using a new exploratory regression model.  

 

Equation 3 - Aggregated Regression Modeling Equation 

(𝑥)𝑆𝑐𝑜𝑟𝑒 =  𝛽 + 𝛽 "𝐴𝑔𝑒 𝐴𝑔𝑔" + 𝛽 𝐺𝑒𝑛𝑑𝑒𝑟 + 𝛽 "𝑆𝑢𝑟𝑔𝑒𝑜𝑛" + 𝜀 

(𝑥)𝑆𝑐𝑜𝑟𝑒 = 𝐷𝑒𝑝𝑒𝑛𝑑𝑎𝑛𝑡 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒 
𝛽 = 𝐼𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 𝑇𝑒𝑟𝑚 
𝛽 = 𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑡ℎ𝑒 "𝐴𝑔𝑒 𝐴𝑔𝑔" 𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒 
𝛽 = 𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑡ℎ𝑒 𝐺𝑒𝑛𝑑𝑒𝑟 𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒 
𝛽 = 𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑡ℎ𝑒 "𝑆𝑢𝑟𝑔𝑒𝑜𝑛" 𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒 
𝜀 = 𝑅𝑎𝑛𝑑𝑜𝑚 𝐸𝑟𝑟𝑜𝑟 𝑇𝑒𝑟𝑚 

 

In the tables that follow the regression model in Equation 3 was tested using each 

dependent variable that was ranked on a 1 to 10 scale. After attempting to fit the full model using 

a significance level of 0.1, if the model was significant, or a parameter was significant the 

models were refined by removing insignificant terms and sequentially re-tested to see if they had 

any predictive value. Since these simple multiple regression models being fit to the survey 

response data, all errors are assumed to be normally distributed. 

 

4.3.3: Satisfaction Related to Team Dynamics and Cooperation 

Team engagement scores averaged an 8.2, which could be partially attributed to the 

nature of institutions where the study is being performed. There was an initial hypothesis that 

institutions categorized as “Teaching Hospitals” may have higher than average engagement 

scores due to their educational background and focus. While this theory proved invalid when the 

data was tested for significance by hospital type (Appendix C 8), this evidence may change with 

larger more representative sample sizes. There is however an argument to be made for the 

provider population itself. Providers participating in the study come from institutions that are 
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industry leaders in quality control. Participants are known to be part of highly skilled and 

effective teams, this may skew scores towards higher satisfaction values.  

Communication and perceived level of team synergy averaged high sevens (7.8. It is the 

research team’s hypothesis that using e-checklists will raise the average communication and 

synergy scores by adding an interactive element to ORs that all providers feel they can influence 

and buy in to. Team effectiveness ratings were high as well, 93.6% rated their team effectiveness 

as good to excellent (average rating: between Good and Excellent). A higher concentration of 

responses in the excellent to good range are expected once teams start using e-checklists 

frequently. 
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The questions in this section can be divided into four key categories. Team engagement, 

communication, safety and synergy, and effectiveness. The most relevant defining factors of 

these question groups is presented in Figure 4.3 (for more details see Table 2).  

 

Figure 4.3: Key Baseline Readings Regarding Team Dynamics within the Sample Population 

 
4.3.4: Satisfaction Related to Job-Role and Daily Operational Tasks 

Checklists aim to reduce stress and improve work culture by providing a structured, 

interactive medium for providers to utilize as a team. Job satisfaction was high, most providers 

feel satisfied with their current roles, and satisfaction increases with age (Appendix C 7). About 

half of the participants feel a great deal of stress due to their jobs, and checklists could serve to 

significantly reduce this feeling for OR staff by providing a framework for operating in high 

stress situations.  

• Average 8.2 (0 = never feeling engaged, 10 = always feeling engaged)
• Regression identified a significant connection between higher engagement 

scores and non-attending providers over the age of 35.

Engagement

• Average 7.8 (0 = no communication, 10 = perfect and frequent communication)
• Regression identified a significant connection between higher communication 

scores and non-attending, male providers.

Communication

• Average 7.8 (0 = no synergy, 10 = working in perfect unison)
• No significant model could be fit. (Appendix C16)

Safety and Synergy

• Average perceived level of team effectiveness is between Good and Excellent. 
(Appendix C 17)

Effectiveness
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Participating providers were asked to self-identify if they were feeling burnout in their 

current role, the responses were positive. The results are consistent with the responses to their 

perceived workload, time for documentation, and the amount of work they take home with them. 

The responses to alignment of professional values were positive, only a small fraction of 

providers (6.38%) disagreed that their values align with that of management at their sites. 

The questions in this section can be divided into four key categories. Job satisfaction and 

stress, burnout, workload, and time for documentation. The most relevant defining factors of 

these question groups is presented in Figure 4.4 (for more details see Table 3). 

 

Figure 4.4: Key Baseline Readings Regarding Job Satisfaction within the Sample Population 

 
4.3.5: Checklist Knowledge and Perception 

The questions above were geared toward evaluating provider’s perceptions of checklists 

and their usefulness. The goals were to assess how perceived usefulness changes post-

•89% of respondednts agree or strongly agree that they are satisfied with their current jobs. 
•Only female respondents responded negatively or passively to their level of job satisfaction.

•57% of respondents agree or strongly agree that they are stressed.

Job Satisfaction and Stress

•53.2% of respondents believe they are stressed and low on energy but not burnt out, about 30% 
believe they enjoy their work and are not burning out.

•Large percentages of the population didn't think they were burning out.

Burnout

•78% believe their workload is Average to Good (Appendix C 12)
•Close to 74.5% of respondents have Modest to Minimal work left to do at home (Appendix C14).

Workload

•Average 4.2 (0 = easily managed, 10 = hectic and hard to manage)
•It was found that Attending/Consultant providers feel they have less time for documentation 
than non-attendings.

Time for Documentation
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intervention, and to see how preconceived notions would affect the adoption of the checklist. 

Perception is important when introducing new solutions to a population, as it will drive adoption 

and consistent usage 14. Checklists scored an 8.51 out of 10 on a scale of usefulness, with ~93% 

of providers agreeing that they help prevent mistakes. However, over half (58.7%) of providers 

believe checklists cause delays, and while they acknowledge their usefulness only ~78% of 

providers believe checklists are worth the effort needed to use them.  

When asked who among their team members should fill out checklists, just over 60% of 

providers chose nursing staff. The “I do it myself” category was only chosen by ~22% of 

providers. This question has the potential to see significant change after the adoption of the 

3Greens checklist since the software encourages users to take ownership of their assigned 

checklist items, and work through the unassigned items as a group. However, there is value in 

using these responses to inform who teams should designate as their checklist coordinators. 

Coordinators drive checklist use and facilitate checklist related communication during 

procedures. Assigning a coordinator is recommended for successful implementation and 

sustained use of checklists 24. There were very few providers that wrote in free response answers 

to Q27. Those that did named research personnel as checklists users, but of the answers that saw 

repetition, surgeons and attending were written in multiple times (2 and 3 times respectively). 

These agreements among the free response questions suggest that checklist interventions should 

be proposed and led by surgeons within care teams.  

Providers generally understand the goals SSCs are trying to achieve as seen in Q28. 

There is a good portion of providers that think checklists are synonymous with timeouts, when 

they are far more versatile and can be tailored to a team’s needs. Measuring the change in 
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responses to Q28 may reveal whether or not using the 3Greens checklist will cause a shift in 

provider’s perception of the roles checklists serve in the care process. 

The questions in this section can be divided into four key categories. Job satisfaction and 

stress, burnout, workload, and time for documentation. The most relevant defining factors of 

these question groups is presented in Figure 4.5 (for more details see Table 4). Believe  

 

Figure 4.5: Key Baseline Readings Regarding Knowledge of, and Perception of Checklists 

 
 
4.3.6: Routine Checks in Surgery 

Providers were asked to identify how often they completed the essential WHO checklist 

tasks listed in Table 5. These tasks are completed either before or after surgery to ensure patients 

receive the best possible care 12, 13. While checks such as patient identity and consent form 

signatures are made ~93% of the time in the opinion of the respondents, consistent use of SSCs 

•95% of respondents believe checklists prevent mistakes.
•Only male respondents over the age of 56 believe checklists don't prevent mistakes.

•78%  believe they are worth the effort.
•58% believe they cause delays.

Checklist Perception

•62% or respondents believe Nureses should be filling out checklists.
•Nursing staff agreed with this option, identifying that they too believe nursing staff should fill 
out checklists. 

•Only 22% believe they should fill it out personally.

Checklist Ownership

•90% of respondents understand the role of checklists in preventing omissions and bolstering 
communication.

•However 70% have a misconception that checklists are synonimous with team timeouts.

Checklist Role

•Average 8.5  (0 = useless, 10 = essential to care)
•No significant model could be fit. (Appendix C23).

Usefuleness Rating



   

50 
 

can bring this number up even higher. In the case of team briefings however, roughly one out of 

three patients who are the first case for the day will not have one performed. There is a great deal 

of room to improve in consistently discussing patient lists before beginning the day’s surgeries. 

 

Figure 4.6: Baseline on Consistent Completion of Routine Surgical Checks 

 
4.3.7: Checklist Usage Culture 

To better understand the usage trends of checklists among the participating population, 

the team asked a series of questions specific to checklist use. Any participants that did not use 

checklists in their daily routine were not routed to these questions for the sake of respecting their 

time (See Appendix B 1 – Survey Flow for the Branching Tree). From the trends in the 

responses, the most used checklists currently seem to be those mandated by a provider’s hospital 

system. Checklists are used heavily during surgical timeouts (~90% of respondents indicated that 

they too have used these lists) and to a slightly lesser extent for pre-operative and post-operative 

•Occurs 67.6% of the time

Completion of a patient list briefing before the day's first surgery

•Occurs 93.5% of the time

Confirming patient identity before the first incision

•Occurs 92.3% of the time

Confirming the consent form is signed before the first incision

•Occurs 85.3% of the time

Confirming the name of the procedure performed after the surgery

•Occurs 90% of the time

Completing an instrument count after the surgery
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checks (~60%). Each of the stages mentioned above have mandated standardized checklists 

associated with them, and a high usage results are to be expected. 

 

Figure 4.7: Types of Checklists Used by Providers 
 

A series of questions were included to assess the usage of electronic checklists amongst 

participants prior to the introduction of the 3Greens checklist. As expected, just over 60% of 

participants did not currently use an electronic checklist during care, though roughly 20% of 

respondents used e-checklists for pre-operative and post-operative procedures. When asked if 

providers had written their own checklists, shared, or received a shared checklist from a peer, the 

majority (just over 50% each time) responded saying they have not. The average percentage of 

providers that use checklists in the stages of care specified in Figure 4.8 was 17.81%, this 

percentage is expected to rise with the introduction of the 3Greens e-checklist. The 3Greens e-

checklist is completely customizable and can be shared with peers, who can in turn share their 
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own checklists. Hence, a significant rise in creation, sharing and receiving shared checklists is 

expected once teams get online with 3Greens.  

 

Figure 4.8: Checklist Usage Across Stages of Care 
 

Another question that has the potential to change in this manner relates to when checklist 

items are marked complete. With the increased accessibility of the 3Greens checklist, providers 

can check items on their mobile devices, which may influence how soon providers mark 

checklists. There was an even split (36% each) between providers that document checklist items 

immediately and those that document them later when they have the time.  

The final set of questions asked about a QI database related to cases. 3Greens gives 

providers the option to log their checklists over time to build a QI database. 38% of providers 

have a QI database for all their cases, and of those who do not, 31% would like one. Providers 
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were also asked if they make changes to their checklists when they encounter complications in 

surgery, to which only 16% said they would do so each time it happens. The 3Greens checklist 

allows for improvements to be made immediately, and this feature may influence providers 

likelihood to make changes more proactively. 

 

Figure 4.9: Baseline Readings Regarding Checklists Usage Culture Among Providers 

 

4.4: Phase Four Findings (The Post Survey 1&2) 

After the launch of Project CHOISSE onboarding of surgeons by the 3Greens 

implementation team was lower than expected. Surgeries schedules, research clearances, 

misconceptions about the 3Greens checklist software, and lack of consistent communication 

from participating surgeons pushed back scheduled milestones significantly. 3 sites out of 9 were 

on track to meet the adjusted post survey two milestone on time. The other six sites were 

following a staggered schedule and their data is being collected in a separate pool. As such the 

responses to post survey one and two were low. 

 

• 38% have one for all their cases.
• 23% have one for some of their cases.

• 31% would like one.

QI Database

• 36% document checklists immediately as taks are completed.
• 36% document tasks after the fact when they have the time.

Checklist Documentation
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4.4.1: Coding and Compliance 

To make comparisons between qualitative responses such as the Poor – Excellent or 

Strongly Disagree – Strongly Agree scales, a one to five scale was implemented. The most 

negative responses (Poor, Strongly Disagree etc.) were assigned a score of 1, and the 

corresponding positive scores received a score of 5. The average change in ranking level could 

then be measured mathematically and then translated back into the original qualitative ranking 

using the coding method mentioned in the Pre-Assessment analysis tables (Table 1, Table 2, 

Table 3, Table 4, Table 5, Table 6). Codes used for each answer types are printed next to them in 

each “Answer Options (Coding)” column of Table 8.  

Compliance, if estimated using the method discussed in Phase One Findings would be 

10.7% (6). Of these responses only four included the tracking numbers distributed to the 

participating sites. Analysis of the four-viable post surveys is presented in Table 7, Table 8, and 

Table 9. Each Post-Assessment survey question is broken down and compared to the Phase One 

Findings (4.3), as well as the response by the same participant(s) to the Pre-Assessment survey 

where appropriate. Comparisons made to the Pre-Survey are referred to as the paired group. 

 

4.4.2: Phase Four Results 

All in all, the data gathered from the small population of pairable post surveys was not as 

informative as expected. The data shown no significant change in most response categories. 

Questions generally have the same distribution of responses as seen in the pre-assessment 

survey. When compared to their Pre-Assessment Survey responses most questions saw an 

improvement of 0.25 to 0.75, which indicates some positive change since the introduction of the 
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3Greens e-checklist is. The small sample size made regression models infeasible and inaccurate, 

and thus the models mentioned in section 4.3.2 were not applied to the Post-Assessment data. 

The population of respondents that could be paired for Post-Assessment Survey analysis 

were not diverse. All respondents were male “Attendings or Consultants”, and all them were 

over the age of 36. Most respondents were from teaching hospitals (66.7%), and all of them 

indicated that they used checklists in the care process.  

Of the notable changes that occurred one was an increased team synergy score that 

moved from an average score of 7.75 up to an 8.75 which is a sizable improvement that could be 

attributed to the use of an e-checklist. Another notable change was the increased frequency of 

having patient list briefings before the first surgery of the day. The surgery list briefing was the 

WHO checklist item that providers indicated occurred the least frequently in their Pre-

Assessment Survey responses (67%). The Post-Assessment survey saw a 20% increase in the 

average percentage of times a patient list briefing was conducted before the first case of the day. 

 

Figure 4.10: Points of Note in Post-Assessment Analysis 

• Are Male
• Are Attendings
• Are over the age of 36
• Use checklist, think checklist prevent mistakes and are useful

All Respondents:

• Time for documentation at home and how often the procedure name was 
checked after surgery reduced.

• All other numerically measurable fields saw a positive change since the 
introduction of 3Greens.

• Synergy Scores increased the most.
• 20% increase in patient list briefings.

Notable Changes
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There was an increase in the types of checklists used by providers and the stages of care 

in which they were used after the introduction of the 3Greens e-checklist. The average 

percentage of types of checklists used by providers rose by 6.1% to 23.9%, indicating that the 

introduction of 3Greens has motivated providers to use checklists in more stages of care than 

they did previously (Figure 4.12). The overall checklist usage increased as well, depicted in 

Figure 4.11 with most fields being higher after the introduction of the 3Greens e-checklist.  

 

Figure 4.11: Change in Types of Checklists Used after introducing 3Greens E-Checklist 
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Figure 4.12: Post Assessment Checklist Usage Across Stages of Care  
 

Future analysis will probably yield different results seeing as the sample size for the Post-

Assessment surveys is small at the time of publishing this thesis. As teams reach the stage where 

they qualify to take post surveys and complete them, trends in responses will change to reflect 

the larger and more representative population. Post-Assessment responses came from attending 

physicians over the age of 36, all of whom are male. At the time of this thesis being published, 

making a more holistic comparison of Post-Assessment and Pre-Assessment survey responses 

was ill advised due to the lack of responses to Post-Assessment Surveys.  
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Chapter 5 – Final Conclusions 

Project CHOISSE aims to examine the effects of providing medical professionals with a 

customizable, shared e-checklist. The utility of the checklists themselves lies in the dedication of 

the care team to customizing the checklist to context paired with consistent use. The checklist 

made available via the 3Greens software platform is not pre-built, and providers must identify 

and include all tasks critical to their care process if the tool is to show results. Engaged and 

active care teams seem to be realizing the power of the e-checklist tool in this way. Much is still 

unknown about the overall reception at this stage in project CHOISSE, but the initial results are 

promising, and the research team is confident that providers will begin to understand the power 

of the checklist tool as engagement rises. 

 
5.1: Current State of Project CHOISSE  

The present work documents the progress of Project CHOISSE three months into 

implementation. Three of eight surgical teams are on track to achieve project milestones as 

expected (current milestone: run a sufficient number [10] of personalized checklists to qualify 

for entering the share phase [Chapter 3 – Methods - 3.4.6]), the most recent of which was 

beginning to share personalized e-checklists with one another. The remaining five teams are 

operating on a staggered timeline and it is expected that they will complete Post-Survey Two by 

the end of October 2018. Due to delays in implementation, Post-Surveys One and Two have 

been combined and pooled into one dataset. The initial results of this dataset were compared to 

the baseline to assess the improvement in communication, team dynamics, checklist perception, 

and burnout mitigation achieved before sharing occurs. Once all surgical teams have reached the 

sharing phase, Project CHOISSE will move into its final phase and the last round of data 

collection will occur. 
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5.2: Takeaways from Current Findings 

At this stage in the project, the NC State research team has established a baseline 

response rate for its participating provider population, and the data collection is ongoing for post-

intervention results. The baseline population had a higher than expected satisfaction rate, which 

could be related to the high functioning medical teams that they are members of. When initial 

analysis was completed and these higher than expected scores were recorded, they suggested that 

with a study of this nature there would have been value in establishing a control group to test 

these satisfaction scores against. A control group would allow researchers to assess how different 

the study population is from randomly selected providers, and ultimately whether the population 

effects the success of the 3Greens checklist.  

The baseline results can be used to inform decisions on which providers should guide 

teams through using a surgical safety checklist. Designating a checklist coordinator is important, 

and can be the determining factor in how checklists are perceived24. Compliance was waning at 

the time of this assessment, and the effects of having a checklist coordinator could have 

remedied this problem. 

 

5.3: Pre-Assessment to Post-Assessment Change 

The Pre-Assessment findings established a baseline response rate for participants 

engaged in project CHOISSE. The population was well rounded across age groups, genders, 

medical facilities and professions. Providers in the population were familiar with checklists and 

used them primarily in stages of patient care where they were required to by their hospital. The 

usage of electronic checklists was low, being used less than 10% of the time across 9 stages of 

care (Appendix C 31 – E-Checklist Use). The research team recorded provider’s team dynamics 
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in the form of engagement, communication, synergy, and effectiveness ratings. Scores were 

generally positive, with scores on zero (low quality or bad performance) to ten (high quality or 

good performance) scales averaging between a seven and an eight. Rankings on a poor to 

excellent performance scale for team effectiveness averaged a good or excellent rating. Providers 

were asked about job satisfaction and burnout, to which the average responses were that 

providers were satisfied with or enjoyed their jobs and did not feel the symptoms of burnout. 

Compliance with WHO required checks was high, providers indicating that most of these items 

are completed more than90% of the time on average. These are the baseline readings will be 

contrasted with responses to Post-Assessment surveys. 

Though limited, the responses to the post surveys indicated surgical teams were 

benefitting from the use of electronic checklists. The customization options available in 3Greens 

show signs of creating greater buy-in from participants as hypothesized in the literature 

regarding checklists in healthcare 18. The most notable changes seen so far between baseline and 

post-implementation responses are the perceived improvement in team synergy and completion 

of pre-operative patient list briefings. Surgeons who formerly believed that checklists created 

delays have now changed their opinions after using the 3Greens checklist software, possibly due 

to how easily accessible and fluid an electronic checklist is in practice.  

 
5.4: Recommendations for Project CHOISSE and Future Research 

A major limitation in the surgical checklist literature is the lack of robust descriptions of 

intervention methods and implementation strategies 18. One of the advantages of Project 

CHOISSE is the detailed implementation plan that is paired with it. The research team 

recommends that future studies consider including a detailed implementation plan to ensure 

repeatability and allow for validation. Implementation plans describe when, where and in what 
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capacity segments of the intervention will be carried out. They provide clarity for both research 

teams and participants. Plans can also be studied critiqued and improved upon in the future, like 

with the emphasis on checklist coordinators to drive engagement discussed in section 5.2. 

Detailed plans can give participating teams a timeline for when results will be released, and 

create a sense of urgency and buy-in.  

Sustainability and provider buy-in are critical to the success of Project CHOISSE. 

Checklist protocols that are prospectively tailored to the context and can be seamlessly integrated 

into daily professional practice show signs of increased sustainability in the long run18. The 

3Greens e-checklist which is portable, and can be electronically synchronized across multiple 

devices, users and locations meets these requirements. Throughout the course of the project 

situations arose in which knowing provider adoption rates would have benefited the 

implementation team in their onboarding efforts, this suggested that future studies in this context 

should measure participants responsiveness to the intervention. Metrics such as, “On average in 

how many cases do you use the new intervention method?” and to supplement this question, 

“How many cases do you run per week?”, which if measured over time will yield a measure of 

how receptive providers are to the intervention. Recording this data would be beneficial when 

validating claims that the intervention method is received better and more sustainable when it is 

easily integrated and customizable to context.  

Using sharable e-checklists allows providers to maintain a pool of information related to 

checklist creation, granting them access to the resources and experience of their peers while 

sharing their own. Learning opportunities are abundant, and next steps in this field of study 

should explore the utility of this information. An inherent advantage of a shared knowledge pool 

is the emergence of best practices and standards which have the support of multiple professionals 
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in the field. Checklist items that most providers find useful or are included in all checklists 

developed for the same procedure, can be compiled to form a critical task list for different 

medical procedures. Deploying 3Greens across health systems in various cultural contexts can 

add a diverse set of viewpoints and methodologies for checklist creation to the knowledge pool 

while bringing cutting edge processes and standards to less advanced healthcare cultures. 

Exploring these checklist items and cross-contextual effects would serve as a supplement to the 

current study on Project CHOISSE.  

The cross functional utility and increased confidence generated by the 3Greens checklist 

should be explored as well. The presence of a checklist boosts confidence among team members 

and provides a clear structure for the task at hand. Further analysis could be conducted to 

measure how the specificity of a checklist impacts providers in a care team, as well as how 

checklists can bolster their confidence during a procedure. The effects of multidisciplinary 

checklists may serve to boost confidence in providers when thinking critically about tasks that 

are performed during care that are outside of their specialty or realm of training. The knowledge 

that is gained with continued exposure to multidisciplinary care plans in checklist form could be 

identified, and providers could be polled on their confidence in criticizing care decisions made 

outside of their specialty. The effects of providers gaining this increased cross-functional utility 

could also be measured. Overall, the relationship between team confidence, cross-functional 

utility, and patient safety would be the next step in actualizing the use of personalized e-

checklists. 
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Appendix A 

 
Appendix A 1 - WHO Checklist Validation Survey 

Field Options 

Age (in years) 18-24 
25-35 
36-45 
46-55 
>56 
 

Gender Male 
Female 
 

Profession Medical student 
Intern or Foundation 
Doctor 
Resident / Trainee 
Attending / Consultant 
Other healthcare 
professional 
 

Country Free text 
 

Type of hospital you work in University Teaching 
Hospital/ Trauma centre / 
Level 3 
Urban hospital (>500 beds) 
/ Level 2 
District General Hospital 
(<500 beds) / Rural 
Hospital / Level 1 
Government Hospital 
Single specialty 
Hospital         
Private (Independent) 
Hospital 
I do not work in a hospital 
 

In the operating room, do you use a safety checklist? Never 
Occasionally  
Most of the time 
All the time 
 

If you do you use a safety checklist, which checklist do you use? WHO 
A national check list 
devised for your country 
A check list devised for 
your hospital 
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Before the start of the first case in the operating room, do you have a team 
briefing to discuss the patients on the operating list? 
 

Never 
Occasionally 
Most of the time 
All the time 
 

Before the surgical incision is made, do you stop and confirm the patient’s 
identity; the operation to be performed; the consent form has been signed; 
cross-matched blood is available; and that antibiotic prophylaxis has been 
commenced if appropriate? 
 

Never 
Occasionally 
Most of the time 
All the time 
 

At the end of the operation, do you have a 'sign out' session to check the name 
of the procedure performed; that the instrument count is correct; that any 
specimens have been labelled? 
 

Never 
Occasionally 
Most of the time 
All the time 
 

Do you think the safety checklist is useful?  
 

Yes / No 

Do you think the safety checklist prevents mistakes? 
 

Yes / No 

Do you think the safety checklist causes delays? 
 

Yes / No 

Do you think the safety checklist doesn’t work? 
 

Yes / No 

 
10 times in every 10 surgeries16 
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Appendix B 

B1 Survey Flow 

Block: Consent Block (5 Questions) 

Branch: New Branch 
If 

If Consent Form Continued What will happen if you take part in the study? If you agree to 
participat... By checking this option, you are agreeing to the above statement. Is Selected 

Branch: New Branch 
If 

If Which survey are you here to take? (NOTE: Do not take either the Lightning or any 
Post Survey pri... Pre-Assessment Survey Is Selected 

Standard: Assessment General QoL (34 Questions) 

Branch: New Branch 
If 

If Do you use any form of checklists in your daily routine? Yes Is Selected 

Standard: Assessment Survey - Uses Checklists (16 Questions) 

Branch: New Branch 
If 

If Which survey are you here to take? (NOTE: Do not take either the Lightning or any 
Post Survey pri... Lightning Survey Is Selected 

Standard: Lightning Survey (15 Questions) 

Branch: New Branch 
If 

If Which survey are you here to take? (NOTE: Do not take either the Lightning or any 
Post Survey pri... Post Survey 1 Is Selected 

Block: Post Survey QoL (34 Questions) 

Branch: New Branch 
If 

If Do you use any form of checklists in your daily routine? Yes Is Selected 

Block: Post Survey - Uses Checklists (16 Questions) 

Standard: Ending Message (1 Question) 

Appendix B 1 – Survey Flow 
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B2 Survey Consent 

D1 North Carolina State University 
   
 INFORMED CONSENT FORM for RESEARCH 
Title of Study: Checklists in Healthcare: Operational Improvement of Standards using Safety 
Engineering (CHOISSE) 
   
 Principal Investigator: Julie Ivy                                              
  
 What are some general things you should know about research studies? 
  
 You are being asked to take part in a research study.  Your participation in this study is 
voluntary. You have the right to be a part of this study, to choose not to participate or to stop 
participating at any time without penalty.  The purpose of research studies is to gain a better 
understanding of a certain topic or issue.  
  
 You are not guaranteed any personal benefits from being in a study. Research studies also may 
pose risks to those that participate. In this consent form you will find specific details about the 
research in which you are being asked to participate. If you do not understand something in this 
form it is your right to ask the researcher for clarification or more information. If you would like, 
a copy of this consent form will be provided to you. If at any time you have questions about your 
participation, do not hesitate to contact the researcher(s) named above. 
  
 What is the purpose of this study? 
  
 The purpose of this study is to understand current state of the checklist utilization at various 
sites, before, during and after the implementation of an electronic checklist. The purpose of this 
electronic checklist would be to improve patient safety and function as an aid for surgeons and 
their staff. The three-phase study on the dissemination of a standardized checklist for surgery 
includes: (i) pre-assessment survey pertaining to the current state of the surgical system to be 
completed by surgical teams, (ii) lightning surveys to assess the evolution of the participants 
perception of checklists and work culture when checklists are used during surgery conducted 
daily over two four-week periods, and (iii) post surveys to measure the effect of the checklist on 
standard practices and work culture after each four-week period. The focus of the three-phase 
project is to assess the effect of the electronic checklist on work culture. Effects of the checklist 
on team dynamics as well as overall perceived level of engagement during patient care are 
measured in order to determine the checklists’ ability to mitigate burnout and increase team 
satisfaction. Checklists and their processes have been proven to decrease human error while 
surgery is being performed. 

o Proceed to next section of the consent form  (1)  
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Display This Question: 

If North Carolina State University   INFORMED CONSENT FORM for RESEARCH Title of Study: Checklists 
i... = Proceed to next section of the consent form 

 
D1 b)  
Consent Form Continued   
 What will happen if you take part in the study? 
 If you agree to participate in this study, you will be asked to answer (i) a pre-assessment survey 
pertaining to the current state of the surgical system, (ii) a daily lightning survey assessing the 
evolution of the participants perception of checklists and work culture when checklists are used 
during surgery, and/or (iii) a post-assessment survey measuring the effect of the checklist on 
standard practices and work culture after each four-week period. For each part of the study: pre-
assessment, lightning, and post-assessment surveys, your participation will be consented. You 
may participate in any element of the study you wish. Your participation or lack of participation 
in one element of the study will not affect your ability to participate in any other element of the 
study.   
  
 Risks and Benefits 
 There are minimal risks associated with participation in this research. There are no direct 
benefits to your participation in the research. The indirect benefits the potential for increased 
team satisfaction and improved patient safety. 
  
 Confidentiality 
 The information in the study records will be kept confidential to the full extent allowed by 
law.  Data will be stored securely in a password protected account. No reference will be made in 
oral or written reports which could link you to the study. Please do not take this survey at work. 
We also suggest that you take this survey in privacy or incognito mode in your web browser. 
  
 Your participation is not a part of your job requirement and it will not affect your employment 
or employment opportunities. 
  
 Compensation 
 For participating in this study you will not receive compensation.    
  
 What if you have questions about this study? 
 If you have questions at any time about the study itself or the procedures implemented in this 
study, you may contact the researcher, Julie Ivy at CHOISSE_Team@ncsu.edu, or 
919.513.1683. 
  
 What if you have questions about your rights as a research participant? 
 If you feel you have not been treated according to the descriptions in this form, or your rights as 
a participant in research have been violated during the course of this project, you may contact the 
NCSU IRB Office via email at irb-director@ncsu.edu or via phone at 1.919.515.4514. 
  
 Consent To Participate 
 “I have read and understand the above information.  I have received a copy of this form.  I agree 
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to participate in this study with the understanding that I may choose not to participate or to stop 
participating at any time without penalty or loss of benefits to which I am otherwise entitled.” 
   

o By checking this option, you are agreeing to the above statement.  (1)  

o By checking this option, you are deciding not to participate in this study.  
(2)  

 

Skip To: End of Survey If Consent Form Continued What will happen if you take part in the study? If you agree to 
participat... = By checking this option, you are deciding not to participate in this study. 

 

 
Survey Selection Which survey are you here to take? (NOTE: Do not take either the Lightning or 
any Post Survey prior to taking a Pre-Assessment Survey) 

o Pre-Assessment Survey  (1)  

o Lightning Survey  (2)  

o Post Survey 1  (3)  
 
 

 
ID Entry 

 
 
 

 
ID Entry Please enter the ID number located at the top left corner of your survey ticket. If you 
can not locate/remember/have not received your ID Number, please fill in - N/A 

________________________________________________________________ 
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Page Break  

Appendix B 2 -  Survey Consent 

End of Block: Consent Block 
 

Start of Block: Assessment General QoL 

B3 Pre-Assessment Survey 

P1  
Project CHOISSE - eChecklist Pre-Intervention Survey 
 Demographic 
     
Please select the answers that best describe you 
 
 

 
Q1 Profession 

▼ Attending or Consultant; Medical Student; Scrub Tech; Anesthesiologist; Scrub Nurse; Circulating 
Nurse; Nurse CRNA; Implant Rep; Resident or Trainee; Intern or Foundation Doctor; Other (please 
specify in next question) 

 
 

Display This Question: 

If Profession = Other (please specify in next question) 

 
Q1 b) Please specify your profession: 

________________________________________________________________ 
 
 

Q2 Age 

o 18 - 24  (1)  

o 25 - 35  (2)  

o 36 - 45  (3)  

o 46 - 55  (5)  

o >56  (4)  
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Q3 Gender 

o Male  (1)  

o Female  (2)  
 
 

 
Q4 Type of hospital you work in: (check all that apply) 

▢ University Teaching Hospital/ Trauma center / Level 3  (1)  

▢ Urban hospital (>500 beds) / Level 2  (2)  

▢ District General Hospital (  (3)  

▢ Government Hospital  (4)  

▢ Single Specialty Hospital  (5)  

▢ Private (Independent) Hospital  (6)  

▢ I do not work in a hospital (please specify in next question)  (7)  
 
 

Display This Question: 

If Type of hospital you work in: (check all that apply) = I do not work in a hospital (please specify in next 
question) 

 
Q4 b) Please specify what kind of medical institution you work in: 

________________________________________________________________ 
 
 

 
 
Q5 On average, how large are the surgical teams you work with? 

________________________________________________________________ 
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Q6 Do you use any form of checklists in your daily routine? 

o Yes  (1)  

o No  (2)  
 
 

Page Break  

 
P2  
Project CHOISSE - eChecklist Pre-Intervention Survey 
 Job Satisfaction 
     
Please select the answers that best describe your experience 
 
 

 
Q7 Overall, I am satisfied with my current job. 

o Strongly agree  (1)  

o Somewhat agree  (2)  

o Neither agree nor disagree  (3)  

o Somewhat disagree  (4)  

o Strongly disagree  (5)  
 
 

 
Q8 How engaged do you feel with the rest of your team during surgery/the care process? (10 = 
completely engaged at all times) 

 
Respondents rated this question on a scale of 0-10 
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Q9 I feel a great deal of stress due to my job. 

o Strongly agree  (1)  

o Somewhat agree  (2)  

o Neither agree nor disagree  (3)  

o Somewhat disagree  (4)  

o Strongly disagree  (5)  
 
 

 
Q10 Using your own definition of "burnout", please select one of the answers below: 

o I enjoy my work, I have no symptoms of burnout.  (1)  

o I am under stress, and don't always have as much energy as I did, but I 
don't feel burnout.  (2)  

o I am definitely burning out and have one or more symptoms of burnout. 
eg/- emotional exhaustion  (3)  

o The symptoms of burnout that I am experiencing won't go away. I think 
about work frustration a lot.  (4)  

o I feel completely burned out, I am at the point where I need to seek help.  
(5)  

 
 

 
Q11 How would you rate the quality and frequency of communication between you and your 
team during surgery/the care process? 

 
Respondents rated this question on a scale of 0-10 
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Q12 My control over my workload is: 

o Poor  (1)  

o Fair  (2)  

o Average  (3)  

o Good  (4)  

o Excellent  (5)  
 
 

 
Q13 Sufficiency of time for documentation is: 

 
Respondents rated this question on a scale of 0-10 

 
 
 

 
Q14 The amount of time I spend on documentation at home is: 

o Excessive  (1)  

o Moderately High  (2)  

o Satisfactory  (3)  

o Modest  (4)  

o Minimal/None  (5)  
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Q15 My professional values are well aligned with those of my department/team leads. 

o Strongly agree  (1)  

o Somewhat agree  (2)  

o Neither agree nor disagree  (3)  

o Somewhat disagree  (4)  

o Strongly disagree  (5)  
 
 

 
Q16 To what degree have you and your team(s) work synergistically together to maximize 
safety, quality and value (10 = perfectly optimized) 

 
Respondents rated this question on a scale of 0-10 

 
 
 

 
Q17 The degree to which my care team works effectively together is: 

o Excellent  (1)  

o Good  (2)  

o Average  (3)  

o Fair  (4)  

o Poor  (5)  
 
 

Page Break  

  



   

80 
 

P3  
Project CHOISSE - eChecklist Pre-Intervention Survey 
 Perception of Surgical Safety Checklists 
 
 

 
Q18 Before the start of the first case in the operating room, how often do you have a team 
briefing to discuss the patients on the operating list? 

 
Respondents rated this question on a scale of 0-10 

 
 
 

 
Q19 Before the surgical incision is made, how often do you stop and confirm the patient’s 
identity and operation to be performed? 

 
Respondents rated this question on a scale of 0-10 

 
 
 

 
Q20 Before the surgical incision is made, how often do you stop and confirm that the consent 
form has been signed? 

 
Respondents rated this question on a scale of 0-10 

 
 
 

 
Q21 At the end of the operation, how often do you have a 'sign out' session to check the name of 
the procedure performed? 

 
Respondents rated this question on a scale of 0-10 

 
 

 
Q22 At the end of the operation, how often do you have a 'sign out' session to check the 
instrument count is correct and that any/all specimens have been labeled? 

 
Respondents rated this question on a scale of 0-10 
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Q23 How useful do you find checklists to be? 
 

Respondents rated this question on a scale of 0-10 
 

 
 

 
Q24 Do you think checklists prevent mistakes? 

o Yes  (1)  

o No  (2)  
 
 

 
Q25 Do you think checklists cause delays? 

o Yes  (1)  

o No  (2)  
 
 

 
Q26 Do you think checklists do not work/impact care significantly enough to justify the time and 
effort put into using them? 

o Yes  (1)  

o No  (2)  
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Q27 Who typically fills out the checklists? (check all that apply) 

▢ I do it Myself  (1)  

▢ Nursing Staff  (2)  

▢ Technical Support Staff  (3)  

▢ Physician Assistants  (4)  

▢ Other (please specify in the next question)  (5)  
 
 

Display This Question: 

If Who typically fills out the checklists? (check all that apply) = Other (please specify in the next question) 

 
Q27 b) Please specify what other medical team member(s) you believe should fill out checklists. 

________________________________________________________________ 
 
 

 
Q28 Which of the following statements are TRUE about Surgical Safety Checklists (SSCs) 
and/or eChecklists? (check all that apply) 

▢ It is a synonym for Team Time Out.  (1)  

▢ It exclusively addresses surgeons.  (2)  

▢ It is a tool used to attribute mistakes and misses to specific persons.  (3)  

▢ It aims to prevent accidental omissions within routine procedures.  (4)  

▢ It aims to improve team communication.  (5)  
 

End of Block: Assessment General QoL 
 

Start of Block: Assessment Survey - Uses Checklists 

 
P4  
Project CHOISSE - eChecklist Pre-Intervention Survey 
 Surgical eChecklist  
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 Please answer the following questions pertaining to the types of checklists you use, where you 
use them, and what you think about them. 
 
 

 
Q29 Which checklist(s) do you use?  (check all that apply) 

▢ WHO Checklist  (1)  

▢ A national checklist devised for your country  (2)  

▢ A checklist devised for your hospital  (3)  

▢ A personal checklist of your own design  (4)  

▢ Paper Checklist  (5)  

▢ Electronic Checklist embedded in EMR  (6)  

▢ Electronic App  (7)  

▢ Other (please specify in the next question)  (8)  

▢ I currently do not use any form of checklist related to patient care  (9)  
 
 

Display This Question: 

If Which checklist(s) do you use?  (check all that apply) = Other (please specify in the next question) 

 
Q29 b) Please specify what other kind(s) of checklists you use. 

________________________________________________________________ 
 
 

Display This Question: 

If Which checklist(s) do you use?  (check all that apply) != I currently do not use any form of checklist related 
to patient care 
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Q30 In which stages of care do you currently use checklists?  (check all that apply) 

▢ Appointment/Consult Requests  (1)  

▢ Clinic Visit  (2)  

▢ Pre-Op  (3)  

▢ Pre-Op Area  (4)  

▢ Surgical Timeout  (5)  

▢ Intra-Op / Pre-Closure  (6)  

▢ Discharge  (7)  

▢ Post-Discharge  (8)  

▢ Other (please specify in the next question)  (9)  
 
 

Display This Question: 

If In which stages of care do you currently use checklists?  (check all that apply) = Other (please specify in the 
next question) 

 
Q30 b) Please specify in which other stages of care you currently use checklists. 

________________________________________________________________ 
 
 

Display This Question: 

If Which checklist(s) do you use?  (check all that apply) != I currently do not use any form of checklist related 
to patient care 
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Q31 Are you using ELECTRONIC/SHARABLE CHECKLISTS in any of the following stages 
of care? (check all that apply) 

▢ Appointment/Consult Requests  (1)  

▢ Clinic Visit  (2)  

▢ Pre-Op  (3)  

▢ Pre-Op Area  (4)  

▢ Surgical Timeout  (5)  

▢ Intra-Op / Pre-Closure  (6)  

▢ Discharge  (7)  

▢ Post-Discharge  (8)  

▢ Other (please specify in the next question)  (9)  

▢ I currently do not use any form of electronic checklist related to patient 
care  (10)  

 
 

Display This Question: 

If Are you using ELECTRONIC/SHARABLE CHECKLISTS in any of the following stages of care? (check all 
t... = Other (please specify in the next question) 

 
Q31 b) Please specify what other stages of care you have written your own checklists for. 

________________________________________________________________ 
 
 

Display This Question: 

If Which checklist(s) do you use?  (check all that apply) != I currently do not use any form of checklist related 
to patient care 
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Q32 Have you written YOUR OWN checklists for any of the following stages of care?  (check 
all that apply) 

▢ Appointment/Consult Requests  (1)  

▢ Clinic Visit  (2)  

▢ Pre-Op  (3)  

▢ Pre-Op Area  (4)  

▢ Surgical Timeout  (5)  

▢ Intra-Op / Pre-Closure  (6)  

▢ Discharge  (7)  

▢ Post-Discharge  (8)  

▢ Other (please specify in the next question)  (9)  

▢ I have not written my own checklist related to any stage of patient care  
(10)  

 
 

Display This Question: 

If Have you written YOUR OWN checklists for any of the following stages of care?  (check all that ap... = 
Other (please specify in the next question) 

 
Q32 b) Please specify what other stages of care you have written your own checklists for. 

________________________________________________________________ 
 
 

Display This Question: 

If Which checklist(s) do you use?  (check all that apply) != I currently do not use any form of checklist related 
to patient care 

And Have you written YOUR OWN checklists for any of the following stages of care?  (check all that ap... != I 
have not written my own checklist related to any stage of patient care 
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Q33 Have YOU EVER SHARED YOUR CHECKLIST(S)  with another healthcare 
colleague/facility in any of the following stages of care? (check all that apply) 

▢ Appointment/Consult Requests  (1)  

▢ Clinic Visit  (2)  

▢ Pre-Op  (3)  

▢ Pre-Op Area  (4)  

▢ Surgical Timeout  (5)  

▢ Intra-Op / Pre-Closure  (6)  

▢ Discharge  (7)  

▢ Post-Discharge  (8)  

▢ Other (please specify in the next question)  (9)  

▢ I have not shared any of my checklists related to any stage of patient care  
(10)  

 
 

Display This Question: 

If Have YOU EVER SHARED YOUR CHECKLIST(S)  with another healthcare colleague/facility in any of the... 
= Other (please specify in the next question) 

 
Q33 b) Please specify what other stages of care you have shared your own checklists in. 

________________________________________________________________ 
 
 

Display This Question: 

If Which checklist(s) do you use?  (check all that apply) != I currently do not use any form of checklist related 
to patient care 
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Q34 Have you EVER RECEIVED A SHARED CHECKLIST from another healthcare 
colleague/facility in any of the following stages of care? (check all that apply) 

▢ Appointment/Consult Requests  (1)  

▢ Clinic Visit  (2)  

▢ Pre-Op  (3)  

▢ Pre-Op Area  (4)  

▢ Surgical Timeout  (5)  

▢ Intra-Op / Pre-Closure  (6)  

▢ Discharge  (7)  

▢ Post-Discharge  (8)  

▢ Other (please specify in the next question)  (9)  

▢ I have not written my own checklist related to any stage of patient care 
(10)  

 
 

Display This Question: 

If Have you EVER RECEIVED A SHARED CHECKLIST from another healthcare colleague/facility in any of 
th... = Other (please specify in the next question) 

 
Q34 b) Please specify in which other stages of care you have received a shared checklist in. 

________________________________________________________________ 
 
 

Display This Question: 

If Which checklist(s) do you use?  (check all that apply) != I currently do not use any form of checklist related 
to patient care 
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Q35 Do you have a personal quality improvement (QI) database/surgery registry to track your 
cases, learn, and improve care? 

o Yes, for ALL my cases  (1)  

o Yes, for some of my cases  (2)  

o No, but I would like one  (3)  

o No, and not interested in personal quality control system / registry  (4)  
 
 

Display This Question: 

If Which checklist(s) do you use?  (check all that apply) != I currently do not use any form of checklist related 
to patient care 

 
Q36 Once a checklist item has been completed, do you document it: (check all that apply) 

▢ Immediately (Real Time)  (1)  

▢ During Scheduled Breaks in Surgery/During Care  (2)  

▢ Post Procedure/Treatment  (3)  

▢ When I Have Time  (4)  
 
 

Display This Question: 

If Which checklist(s) do you use?  (check all that apply) != I currently do not use any form of checklist related 
to patient care 
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Q37 How often do you update your checklist when you encounter a complication in surgery? 
(How evolutionary is your checklist?) 

o Always  (1)  

o Most of the time  (2)  

o About half the time  (3)  

o Sometimes  (4)  

o Never  (5)  
 

End of Block: Assessment Survey - Uses Checklists 
 

Start of Block: Lightning Survey 

Appendix B 3 – Pre-Assessment Survey 
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B4 Lightning Survey 

  
Project CHOISSE - eChecklist Lightning Surveys 
     
Please answer the following questions related to your day. 
 
 
 

 
L1 What is your role? 

▼ Attending or Consultant; Medical Student; Scrub Tech; Anesthesiologist; Scrub Nurse; Circulating 
Nurse; Nurse CRNA; Implant Rep; Resident or Trainee; Intern or Foundation Doctor; Other (please 
specify in next question) 

 
 

Display This Question: 

If What is your role? = Other (please specify in next question) 

 
L1 b) Please specify your profession: 

________________________________________________________________ 
 
 

 
L2 What kind of surgeries did you participate in today using the e-checklist? (check all that 
apply) 

▢ Pediatric Surgery  (1)  

▢ Scoliosis Case  (2)  

▢ Lower Back Surgery  (3)  

▢ Other (please specify in the next question)  (4)  
 
 

Display This Question: 

If What kind of surgeries did you participate in today using the e-checklist? (check all that apply) = Other 
(please specify in the next question) 
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L2 b) Please specify what other kind of surgery you participated in that used the e-checklist 
today 

________________________________________________________________ 
 
 

 
L3 Was this your first time working with the electronic checklist? 

o Yes  (1)  

o No  (2)  
 
 

 
L-Info  
In the following questions please rate the impact you found the electronic checklist had on the 
following team dynamics.   0   = strong negative effect ; 5   = no noticeable positive or negative 
effect; 10 = strong positive effect  
 
 

 
L4 What effect did the electronic-checklist have on communication during the procedure? 

 
Respondents rated this question on a scale of 0-10 

 
 
 

 
L4 b) Please explain your reasoning for the effect on communication? 

________________________________________________________________ 
 
 

 
L5 What effect did the electronic-checklist have on team confidence during the procedure? 

 
Respondents rated this question on a scale of 0-10 
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L5 b) Please explain your reasoning for the effect on confidence? 

________________________________________________________________ 
 
 

 
L6 What effect did the electronic-checklist have on perceived level of comfort during the 
procedure? 

 
Respondents rated this question on a scale of 0-10 

 
 
 

 
L6 b) Please explain your reasoning for the effect on comfort? 

________________________________________________________________ 
 
 

 
L7 Did you have any suggestions for improving the checklist? (Did you discuss this in a debrief 
with your team?) 

________________________________________________________________ 
 
 

 
L8 How useful do you find checklists to be? 

 
Respondents rated this question on a scale of 0-10 

 
 

End of Block: Lightning Survey 
 

Start of Block: Post Survey QoL 

Appendix B 4 – Lightning Survey 
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B5 Post-Assessment Survey 

Post P1  
Project CHOISSE - eChecklist Post-Intervention Survey 
  
Demographic 
     
Please select the answers that best describe you 
 
 

 
Post Q1 Profession 

▼ Attending or Consultant; Medical Student; Scrub Tech; Anesthesiologist; Scrub Nurse; Circulating 
Nurse; Nurse CRNA; Implant Rep; Resident or Trainee; Intern or Foundation Doctor; Other (please 
specify in next question) 

 
 

Display This Question: 

If Profession = Other (please specify in next question) 

 
Post Q1 b) Please specify your profession: 

________________________________________________________________ 
 
 

 
Post Q2 Age 

o 18 - 24  (1)  

o 25 - 35  (2)  

o 36 - 45  (3)  

o 46 - 55  (5)  

o >56  (4)  
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Post Q3 Gender 

o Male  (1)  

o Female  (2)  
 
 

 
Post Q4 Type of hospital you work in: (check all that apply) 

▢ University Teaching Hospital/ Trauma center / Level 3  (1)  

▢ Urban hospital (>500 beds) / Level 2  (2)  

▢ District General Hospital (  (3)  

▢ Government Hospital  (4)  

▢ Single Specialty Hospital  (5)  

▢ Private (Independent) Hospital  (6)  

▢ I do not work in a hospital (please specify in next question)  (7)  
 
 

Display This Question: 

If Type of hospital you work in: (check all that apply) = I do not work in a hospital (please specify in next 
question) 

 
Post Q4 b) Please specify what kind of medical institution you work in: 

________________________________________________________________ 
 
 

 
 
Post Q5 On average, how large are the surgical teams you work with? 

________________________________________________________________ 
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Post Q6 Do you use any form of checklists in your daily routine? 

o Yes  (1)  

o No  (2)  
 
 

Page Break  

Post P2  
Project CHOISSE - eChecklist Post-Intervention Survey 
 Job Satisfaction 
     
Please select the answers that best describe your experience 
 
 

 
Post Q7 Overall, I am satisfied with my current job. 

o Strongly agree  (1)  

o Somewhat agree  (2)  

o Neither agree nor disagree  (3)  

o Somewhat disagree  (4)  

o Strongly disagree  (5)  
 
 

 
Post Q8 How engaged do you feel with the rest of your team during surgery/the care process? 
(10 = completely engaged at all times) 

 
Respondents rated this question on a scale of 0-10 
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Post Q9 I feel a great deal of stress due to my job. 

o Strongly agree  (1)  

o Somewhat agree  (2)  

o Neither agree nor disagree  (3)  

o Somewhat disagree  (4)  

o Strongly disagree  (5)  
 
 

 
Post Q10 Using your own definition of "burnout", please select one of the answers below: 

o I enjoy my work, I have no symptoms of burnout.  (1)  

o I am under stress, and don't always have as much energy as I did, but I 
don't feel burnout.  (2)  

o I am definitely burning out and have one or more symptoms of burnout. 
eg/- emotional exhaustion  (3)  

o The symptoms of burnout that I am experiencing won't go away. I think 
about work frustration a lot.  (4)  

o I feel completely burned out, I am at the point where I need to seek help.  
(5)  

 
 

 
Post Q11 How would you rate the quality and frequency of communication between you and 
your team during surgery/the care process? 

 
Respondents rated this question on a scale of 0-10 
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Post Q12 My control over my workload is: 

o Poor  (1)  

o Fair  (2)  

o Average  (3)  

o Good  (4)  

o Excellent  (5)  
 
 

 
Post Q13 Sufficiency of time for documentation is: 

 
Respondents rated this question on a scale of 0-10 

 
 
 

 
Post Q14 The amount of time I spend on documentation at home is: 

o Excessive  (1)  

o Moderately High  (2)  

o Satisfactory  (3)  

o Modest  (4)  

o Minimal/None  (5)  
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Post Q15 My professional values are well aligned with those of my department/team leads. 

o Strongly agree  (1)  

o Somewhat agree  (2)  

o Neither agree nor disagree  (3)  

o Somewhat disagree  (4)  

o Strongly disagree  (5)  
 
 

 
Post Q16 To what degree have you and your team(s) work synergistically together to maximize 
safety, quality and value (10 = perfectly optimized) 

 
Respondents rated this question on a scale of 0-10 

 
 
 

 
Post Q17 The degree to which my care team works effectively together is: 

o Excellent  (1)  

o Good  (2)  

o Average  (3)  

o Fair  (4)  

o Poor  (5)  
 
 

Page Break  
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Post P3  
Project CHOISSE - eChecklist Post-Intervention Survey 
 Perception of Surgical Safety Checklists 
 
 

 
Post Q18 Before the start of the first case in the operating room, how often do you have a team 
briefing to discuss the patients on the operating list? 

 
Respondents rated this question on a scale of 0-10 

 
 
 

 
Post Q19 Before the surgical incision is made, how often do you stop and confirm the patient’s 
identity and operation to be performed? 

 
Respondents rated this question on a scale of 0-10 

 
 
 

 
Post Q20 Before the surgical incision is made, how often do you stop and confirm that the 
consent form has been signed? 

 
Respondents rated this question on a scale of 0-10 

 
 
 

 
Post Q21 At the end of the operation, how often do you have a 'sign out' session to check the 
name of the procedure performed? 

 
Respondents rated this question on a scale of 0-10 

 
 
 

 
Post Q22 At the end of the operation, how often do you have a 'sign out' session to check the 
instrument count is correct and that any/all specimens have been labeled? 
 

Respondents rated this question on a scale of 0-10 
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Post Q23 How useful do you find checklists to be? 
 

Respondents rated this question on a scale of 0-10 
 

 
 

 
Post Q24 Do you think checklists prevent mistakes? 

o Yes  (1)  

o No  (2)  
 
 

 
Post Q25 Do you think checklists cause delays? 

o Yes  (1)  

o No  (2)  
 
 

 
Post Q26 Do you think checklists do not work/impact care significantly enough to justify the 
time and effort put into using them? 

o Yes  (1)  

o No  (2)  
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Post Q27 Who typically fills out the checklists? (check all that apply) 

▢ I do it Myself  (1)  

▢ Nursing Staff  (2)  

▢ Technical Support Staff  (3)  

▢ Physician Assistants  (4)  

▢ Other (please specify in the next question)  (5)  
 
 

Display This Question: 

If Who typically fills out the checklists? (check all that apply) = Other (please specify in the next question) 

 
Post Q27 b) Please specify what other medical team member(s) you believe should fill out 
checklists. 

________________________________________________________________ 
 
 

 
Post Q28 Which of the following statements are TRUE about Surgical Safety Checklists (SSCs) 
and/or eChecklists? (check all that apply) 

▢ It is a synonym for Team Time Out.  (1)  

▢ It exclusively addresses surgeons.  (2)  

▢ It is a tool used to attribute mistakes and misses to specific persons.  (3)  

▢ It aims to prevent accidental omissions within routine procedures.  (4)  

▢ It aims to improve team communication.  (5)  
 

End of Block: Post Survey QoL 
 

Start of Block: Post Survey - Uses Checklists 

 
Post P4  
Project CHOISSE - eChecklist Post-Intervention Survey 
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 Surgical eChecklist  
 Please answer the following questions pertaining to the types of checklists you use, where you 
use them, and what you think about them. 
 
 

 
Post Q29 Which checklist(s) do you use?  (check all that apply) 

▢ WHO Checklist  (1)  

▢ A national checklist devised for your country  (2)  

▢ A checklist devised for your hospital  (3)  

▢ A personal checklist of your own design  (4)  

▢ Paper Checklist  (5)  

▢ Electronic Checklist embedded in EMR  (6)  

▢ Electronic App  (7)  

▢ Other (please specify in the next question)  (8)  

▢ I currently do not use any form of checklist related to patient care  (9)  
 
 

Display This Question: 

If Which checklist(s) do you use?  (check all that apply) = Other (please specify in the next question) 

 
Post Q29 b) Please specify what other kind(s) of checklists you use. 

________________________________________________________________ 
 
 

Display This Question: 

If Which checklist(s) do you use?  (check all that apply) != I currently do not use any form of checklist related 
to patient care 
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Post Q30 In which stages of care do you currently use checklists?  (check all that apply) 

▢ Appointment/Consult Requests  (1)  

▢ Clinic Visit  (2)  

▢ Pre-Op  (3)  

▢ Pre-Op Area  (4)  

▢ Surgical Timeout  (5)  

▢ Intra-Op / Pre-Closure  (6)  

▢ Discharge  (7)  

▢ Post-Discharge  (8)  

▢ Other (please specify in the next question)  (9)  
 
 

Display This Question: 

If In which stages of care do you currently use checklists?  (check all that apply) = Other (please specify in the 
next question) 

 
Post Q30 b) Please specify in which other stages of care you currently use checklists. 

________________________________________________________________ 
 
 

Display This Question: 

If Which checklist(s) do you use?  (check all that apply) != I currently do not use any form of checklist related 
to patient care 
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Post Q31 Are you using ELECTRONIC/SHARABLE CHECKLISTS in any of the following 
stages of care? (check all that apply) 

▢ Appointment/Consult Requests  (1)  

▢ Clinic Visit  (2)  

▢ Pre-Op  (3)  

▢ Pre-Op Area  (4)  

▢ Surgical Timeout  (5)  

▢ Intra-Op / Pre-Closure  (6)  

▢ Discharge  (7)  

▢ Post-Discharge  (8)  

▢ Other (please specify in the next question)  (9)  

▢ I currently do not use any form of electronic checklist related to patient 
care  (10)  

 
 

Display This Question: 

If Are you using ELECTRONIC/SHARABLE CHECKLISTS in any of the following stages of care? (check all 
t... = Other (please specify in the next question) 

 
Post Q31 b) Please specify what other stages of care you have written your own checklists for. 

________________________________________________________________ 
 
 

Display This Question: 

If Which checklist(s) do you use?  (check all that apply) != I currently do not use any form of checklist related 
to patient care 
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Post Q32 Have you written YOUR OWN checklists for any of the following stages of 
care?  (check all that apply) 

▢ Appointment/Consult Requests  (1)  

▢ Clinic Visit  (2)  

▢ Pre-Op  (3)  

▢ Pre-Op Area  (4)  

▢ Surgical Timeout  (5)  

▢ Intra-Op / Pre-Closure  (6)  

▢ Discharge  (7)  

▢ Post-Discharge  (8)  

▢ Other (please specify in the next question)  (9)  

▢ I have not written my own checklist related to any stage of patient care  
(10)  

 
 

Display This Question: 

If Have you written YOUR OWN checklists for any of the following stages of care?  (check all that ap... = 
Other (please specify in the next question) 

 
Post Q32 b) Please specify what other stages of care you have written your own checklists for. 

________________________________________________________________ 
 
 

Display This Question: 

If Which checklist(s) do you use?  (check all that apply) != I currently do not use any form of checklist related 
to patient care 

And Have you written YOUR OWN checklists for any of the following stages of care?  (check all that ap... != I 
have not written my own checklist related to any stage of patient care 
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Post Q33 Have YOU EVER SHARED YOUR CHECKLIST(S)  with another healthcare 
colleague/facility in any of the following stages of care? (check all that apply) 

▢ Appointment/Consult Requests  (1)  

▢ Clinic Visit  (2)  

▢ Pre-Op  (3)  

▢ Pre-Op Area  (4)  

▢ Surgical Timeout  (5)  

▢ Intra-Op / Pre-Closure  (6)  

▢ Discharge  (7)  

▢ Post-Discharge  (8)  

▢ Other (please specify in the next question)  (9)  

▢ I have not shared any of my checklists related to any stage of patient care  
(10)  

 
 

Display This Question: 

If Have YOU EVER SHARED YOUR CHECKLIST(S)  with another healthcare colleague/facility in any of the... 
= Other (please specify in the next question) 

 
Post Q33 b) Please specify what other stages of care you have shared your own checklists in. 

________________________________________________________________ 
 
 

Display This Question: 

If Which checklist(s) do you use?  (check all that apply) != I currently do not use any form of checklist related 
to patient care 
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Post Q34 Have you EVER RECEIVED A SHARED CHECKLIST from another healthcare 
colleague/facility in any of the following stages of care? (check all that apply) 

▢ Appointment/Consult Requests  (1)  

▢ Clinic Visit  (2)  

▢ Pre-Op  (3)  

▢ Pre-Op Area  (4)  

▢ Surgical Timeout  (5)  

▢ Intra-Op / Pre-Closure  (6)  

▢ Discharge  (7)  

▢ Post-Discharge  (8)  

▢ Other (please specify in the next question)  (9)  

▢ I have not written my own checklist related to any stage of patient care  
(10)  

 
 

Display This Question: 

If Have you EVER RECEIVED A SHARED CHECKLIST from another healthcare colleague/facility in any of 
th... = Other (please specify in the next question) 

 
Post Q34 b) Please specify in which other stages of care you have received a shared checklist in. 

________________________________________________________________ 
 
 

Display This Question: 

If Which checklist(s) do you use?  (check all that apply) != I currently do not use any form of checklist related 
to patient care 
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Post Q35 Do you have a personal quality improvement (QI) database/surgery registry to track 
your cases, learn, and improve care? 

o Yes, for ALL my cases  (1)  

o Yes, for some of my cases  (2)  

o No, but I would like one  (3)  

o No, and not interested in personal quality control system / registry  (4)  
 
 

Display This Question: 

If Which checklist(s) do you use?  (check all that apply) != I currently do not use any form of checklist related 
to patient care 

 
Post Q36 Once a checklist item has been completed, do you document it: (check all that apply) 

▢ Immediately (Real Time)  (1)  

▢ During Scheduled Breaks in Surgery/During Care  (2)  

▢ Post Procedure/Treatment  (3)  

▢ When I Have Time  (4)  
 
 

Display This Question: 

If Which checklist(s) do you use?  (check all that apply) != I currently do not use any form of checklist related 
to patient care 
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Post Q37 How often do you update your checklist when you encounter a complication in 
surgery? (How evolutionary is your checklist?) 

o Always  (1)  

o Most of the time  (2)  

o About half the time  (3)  

o Sometimes  (4)  

o Never  (5)  
 

End of Block: Post Survey - Uses Checklists 
 

Start of Block: Ending Message 

 
End Thanks for taking the survey (Project CHOISSE Team) 
 

End of Block: Ending Message 
 

Appendix B 5 – Post-Assessment Survey 
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Appendix C – Results 

Appendix C 1  | C1b – Profession 

 
Appendix C 2 – Age 
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Appendix C 3– Gender 

 

 
Appendix C 4 – Facility 
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Appendix C 5 – Team Size 

  

 
Appendix C 6 – Checklists(Y/N)
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Appendix C 7 – Satisfaction 

 
 

                            Breakout by Age Group                                                                      Breakout by Gender 
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Appendix C 8 – Engagement Scores 

 

          Significance of Aggregated Age                          Significance of Teaching Hospitals 

  

Attempted Regression Model 
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Appendix C 9 – Stress 

 

                       Breakout by Age Group                                                           Breakout by Gender 
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Appendix C 10 – Burnout 

 

           Breakout by Age                                                                          Breakout by Gender 
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Appendix C 11 – Communication Scores 

 

Significance of Aggregated Age 

 

Attempted Regression Model 
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Appendix C 12 – Control Over Workload 

 

                            Breakout by Age                                                                     Breakout by Gender 
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Appendix C 13 – Documentation Scores 

 

Significance of “Surgeon” 

 

Attempted Regression Model 
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Appendix C 14 – Documentation at Home 

 

                    Breakout by Age                                                                              Breakout by Gender 
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Appendix C 15 – Professional Values 

 

                             Breakout by Age                                                                             Breakout by Gender 

          



   

123 
 

Appendix C 16 – Synergy Scores 

 

 
Attempted Regression Model 
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Appendix C 17 – Team Effectiveness 

 

                               Breakout by Age                                                                               Breakout by Gender 
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Appendix C 18 – Patient List 

 

Appendix C 19  – Patient Identity 

 

Appendix C 20 – Consent Form 
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Appendix C 21 – Check the Name of Procedure 

 

Appendix C 22 – Instrument Count and Specimen Labelling 
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Appendix C 23 – Checklist Usefulness Scores 

 

 

             Attempted Regression Model                       Correlation with Checklist Usage 
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Appendix C 24 – Mistake Prevention 

 

           Breakout by Age Group                                                                        Breakout by Gender 
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Appendix C 25 – Cause Delays  

 

           Breakout by Age Group                                                                      Breakout by Gender 
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Appendix C 26 – Justifiable 

 

                    Breakout by Age Group                                                                             Breakout by Gender 
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Appendix C 27 – Who Fills Checklists 
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Appendix C 28 – General Knowledge 
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Appendix C 29 – Types of Checklists Used 

 

Column A = Answer Index; Column B = Answer Choice; Column C = Percentage of Total 
Responses; Column D = Number of Participants that chose the response 
 
             A  |                                     B                                                                   |    C     |  D             
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Appendix C 30 – Stages of Use 

 

Column A = Answer Index; Column B = Answer Choice; Column C = Percentage of Total 
Responses; Column D = Number of Participants that chose the response 
 
       A  |                                               B                                                                   |    C     |  D             
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Appendix C 31 – E-Checklist Use 

 

Column A = Answer Index; Column B = Answer Choice; Column C = Percentage of Total 
Responses; Column D = Number of Participants that chose the response 
 
      A  |                                     B                                                                              |    C     |  D             
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Appendix C 32 – Personal Checklists 

 

Column A = Answer Index; Column B = Answer Choice; Column C = Percentage of Total 
Responses; Column D = Number of Participants that chose the response 
 
  A  |                                                     B                                                                        |    C    |  D             
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Appendix C 33 – Shared Checklists 

 

Column A = Answer Index; Column B = Answer Choice; Column C = Percentage of Total 
Responses; Column D = Number of Participants that chose the response 
 
   A  |                                                     B                                                                       |    C     | D 
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Appendix C 34 – Received Shared Checklists 

 

Column A = Answer Index; Column B = Answer Choice; Column C = Percentage of Total 
Responses; Column D = Number of Participants that chose the response 
 A  |                                                               B                                                                |    C    |  D 
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Appendix C 35 – QI Database 

 

 

Appendix C 36 – Checklist Documentation 

 

Appendix C 37 – Updating 
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Appendix C 38 – Post Survey Facility 

 

 

Appendix C 39 – Post Survey General Knowledge 
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Appendix C 40 – Post Survey Types of Checklists Used 

 

Column A = Answer Index; Column B = Answer Choice; Column C = Percentage of Total 
Responses 
A |                                                                B                                                                       |  C
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Appendix C 41 – Post Survey Stages of Use 

 

 

Column A = Answer Index; Column B = Answer Choice; Column C = Percentage of Total 
Responses 
A |                                                                B                                                                       |  C
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Appendix C 42 – E-Checklist Use 

 

 

Column A = Answer Index; Column B = Answer Choice; Column C = Percentage of Total 
Responses 
 A |                                                                 B                                                                         |  C 
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Appendix C 43 – Post Survey Personal Checklists 

 

 

Column A = Answer Index; Column B = Answer Choice; Column C = Percentage of Total 
Responses 
   A |                                                                 B                                                                         |  C 
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Appendix C 44 – Post Survey Shared Checklists 

 

 

Column A = Answer Index; Column B = Answer Choice; Column C = Percentage of Total 
Responses 
  A |                                                                 B                                                                         |  C 
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Appendix C 45 – Post Survey Received Shared Checklists 

 

Column A = Answer Index; Column B = Answer Choice; Column C = Percentage of Total 
Responses 
  A |                                                             B                                                                         |  C 
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Appendix C 46 – Post-Survey QI Database 

 

 

Appendix C 47 – Post-Survey Checklist Documentation  

 

Appendix C 48 – Post-Survey Updating 
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Appendix D 

Table 1: Pre-Assessment Analysis: Demographics 

Multiple Choice 

Question Answer Options 

Most 
Frequently 

Picked 
Option 

(Percentage) 

Next Most 
Frequently 

Picked 
Option 

(Percentage) 

Results In Notes/Findings 

Q1) 
Profession 

Attending or 
Consultant; Medical 
Student;  
Scrub Tech; 
Anesthesiologist; 
Scrub Nurse; 
Circulating Nurse; 
Nurse CRNA; 
Implant Rep; 
Resident / Trainee; 
Intern or Foundation 
Doctor; Other  

Attending or 
Consultant 
(28.3%) 

Circulating 
Nurse (17.4%) 
Anesthesiologi
st (15.2%) 

Appendix 
C 1 

Providers were asked 
to choose their 
profession from a list 
of 10 choices or asked 
to write in a response 
using the "Other" 
option. 

Q2) Age 

18 - 24;  
25 - 35;  
36 - 45;  
46 - 55;  
>56 

36 - 45  
(43%) 

25 - 35  
(30%)  
 
>56  
(23%) 

Appendix 
C 2 

 

Q3) Gender Male; Female Male (53.19%) 
Female 
(46.81%) 

 
Appendix 
C 3 

 

Q4) Type of 
hospital you 
work in: 

University Teaching 
Hospital/ Trauma 
center / Level 3; 
Urban hospital (>500 
beds) / Level 2; 
District General 
Hospital; 
Government 
Hospital; 
Single Specialty 
Hospital; 

University 
Teaching 
Hospital/ 
Trauma center 
/ Level 3 
(56.5%) 

Single 
Specialty 
Hospital 
(13.0%) 

Appendix 
C 4 

Providers were asked 
to choose their 
Hospital Type from a 
list of 7 choices or 
asked to write in a 
response using the 
"Other" option. 
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Private (Independent) 
Hospital; 
I do not work in a 
hospital (please 
specify in next 
question); 

Q6) Do you 
use any 
form of 
checklists in 
your daily 
routine? 

Yes/No Yes (93.75%) No (6.25%) 
Appendix 
C 6 

Answering "Yes" to 
this question prompted 
the Assessment 
Survey - Use 
Checklists Block, see 
Survey Flow 

Numeric 

Question Mean 
Standard 
Deviation 

Regression 

Significan
t 

Variables 
 

Notes [Results In] 

Q5) On 
average, 
how large 
are the 
surgical 
teams you 
work with? 

6.63 1.97 None  [Appendix C 5] 
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Table 2: Pre-Assessment Analysis: Satisfaction Related to Team Dynamics and 

Cooperation 

Multiple Choice 

Question 
Answer 
Options 
(Coding) 

Most 
Frequently 

Picked 
Option 

(Percentage) 

Next Most 
Frequently Picked 

Option (Percentage) 
Results In Notes/Findings 

Q17) The 
degree to 
which my care 
team works 
effectively 
together is: 

Excellent 
(5); 
Good (4);  
Average 
(3);  
Fair (2);  
Poor (1); 

Good 
(65.96%) 

Excellent (27.66%) Appendix C 17 

There were no 
negative responses. 
Younger age 
groups were more 
likely to classify 
their team 
effectiveness as 
excellent. 
Responses didn't 
vary significantly 
by gender. 

Numeric 

Question Mean 
Standard 
Deviation 

Regression 
Significant 
Variables 

Notes [Results In] 

Q8) How 
engaged do you 
feel with the 
rest of your 
team during 
surgery/the 
care process? 
(10 = 
completely 
engaged at all 
times) 

8.24 1.38 

There was a 
significant model at 
the 0.1 level (p-
value = 0.0509). The 
Adjusted Rsqure 
value indicated the 
model explained up 
to 12.5% of the 
variation in 
Engagement Scores. 

Two variables, 
"Age Agg" (p-
value = 0.0293) 
and "Surgeon" 
(p-value = 
0.0598) were 
significant at at 
an alpha level of 
0.1 

The coefficient of 
“Age Agg” was 
positive, meaning 
older providers had 
significantly higher 
engagement scores. 
While the Non-
Attending 
providers had 
higher engagement 
scores than the 
Attendings. 
[Appendix C 8] 
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Q11) How 
would you rate 
the quality and 
frequency of 
communication 
between you 
and your team 
during 
surgery/the 
care process? 

7.78 1.11 

There was a 
significant model at 
the 0.1 level (p-
value = 0.0251). The 
Adjusted Rsqure 
value indicated the 
model explained up 
to 13.99% of the 
variation in 
Communication 
Scores. 

All variables, 
"Age Agg" (p-
value = 0.0253), 
Gender (p-value 
= 0.0962), and 
"Surgeon" (p-
value = 0.0253) 
were significant 
at at an alpha 
level of 0.1 

The coefficient of 
“Age Agg” was 
positive, meaning 
older providers had 
significantly higher 
communication 
scores. While the 
Non-Attending 
providers had 
higher 
communication 
scores than the 
Attendings, and 
male providers 
scored higher than 
female providers. 
[Appendix C 11] 

Q16) To what 
degree have 
you and your 
team(s) work 
synergistically 
together to 
maximize 
safety, quality 
and value (10 = 
perfectly 
optimized) 

7.8 1.09 

There was no 
significant model at 
the 0.1 level (p-
value = 0.4675).  

None of the 
variables, "Age 
Agg" (p-value = 
0.5964), Gender 
(p-value = 
0.3099), and 
"Surgeon" (p-
value = 0.1327) 
were significant 
at at an alpha 
level of 0.1 

[Appendix C 16] 
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Table 3: Pre-Assessment Analysis: Satisfaction Related to Job-Role and Operational Tasks 

Multiple Choice 

Question 
Answer Options 

(Coding) 

Most 
Frequently 

Picked Option 
(Percentage) 

Next Most 
Frequently 

Picked Option 
(Percentage) 

Results In Notes/Findings 

Q7) Overall, I 
am satisfied with 
my current job. 

Strongly Agree 
(5); Somewhat 
Agree (4);  
Neither Agree 
Nor Disagree (3); 
Somewhat 
Disagree (2); 
Strongly Disagree 
(1) 

Strongly 
Agree 
(61.70%) 

Somewhat 
Agree 
(27.66%) 

Appendix 
C 7 

There was an 
interesting trend 
related to age groups. 
Respondents replied 
less negatively as the 
age ranges increased, 
with the >56 group 
having the highest job 
satisfaction. When 
broken out by gender, 
male participants 
responded more 
positively than female 
participants signaling 
a disparity between 
genders. 

Q9) I feel a great 
deal of stress due 
to my job. 

Strongly Agree 
(5); Somewhat 
Agree (4);  
Neither Agree 
Nor Disagree (3); 
Somewhat 
Disagree (2); 
Strongly Disagree 
(1) 

Somewhat 
Agree 
(42.55%) 

Neither Agree 
nor Disagree 
(25.53%) 

Appendix 
C 9 

Most participants 
(57.44%) responded 
saying they either 
strongly or somewhat 
agreed with the fact 
that their job makes 
them feel stressed. 
This indicates that 
while not as high as 
the research team 
initially hypothesized, 
participants still work 
in relatively stressful 
environments. These 
responses align with 
the expectation of 
providers that work in 
the OR21. 

Q10) Using your 
own definition of 
"burnout", 
please select one 
of the answers 
below: 

I enjoy my work, 
I have no 
symptoms of 
burnout (5); 
I am under stress, 
and don't always 
have as much 
energy as I did, 
but I don't feel 
burnout (4); 
I am definitely 
burning out and 
have one or more 

I am under 
stress, and 
don't always 
have as much 
energy as I 
did, but I don't 
feel burnout 
(53.19%) 

I enjoy my 
work, I have 
no symptoms 
of burnout 
(29.79%) 

Appendix 
C 10 

There are no 
significant observable 
trends related to the 
burnout question. 
Most providers 
believe they are 
stressed but not 
burning out. Almost 
30% of the 
participants enjoy 
their work and chose 
to answer saying they 
do not experience 
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symptoms of 
burnout. eg/- 
emotional 
exhaustion(3); 
The symptoms of 
burnout that I am 
experiencing 
won't go away. I 
think about work 
frustration a 
lot(2);  
I feel completely 
burned out, I am 
at the point where 
I need to seek 
help.(1)  

symptoms of burnout. 
Roughly 16% of 
providers self-identify 
as being burnt-out or 
showing signs of 
burning out. Moving 
forward the research 
team hopes to see a 
reduction in stress 
levels with the 
introduction of the e-
checklist. 

Q12) My control 
over my 
workload is: 

Excellent(5); 
Good(4); 
Average(3); 
Fair(2);  
Poor(1) 

Good 
(44.68%) 

Average 
(34.04%) 

Appendix 
C 12 

 Only 19.15% 
responded saying they 
have poor or fair 
control. There were no 
apparent trends, 
though there seems to 
be a general trend 
towards less control as 
age increases. It was 
interesting to note that 
there were no poor 
(lowest level) 
responses from male 
providers, and no 
excellent (highest 
level) responses from 
female providers. 

Q14) The 
amount of time I 
spend on 
documentation 
at home is: 

Minimal/None(5); 
Modest(4); 
Satisfactory(3); 
Moderately 
High(2); 
Excessive(1) 

Minimal/None 
(57.45%) 

Modest 
(17.02%) 
Satisfactory 
(12.77%) 

Appendix 
C 14 

The amount of time 
spent on 
documentation at 
home was low. With 
over 85% of 
participants rating the 
time they spend at 
home either 
satisfactory or better. 
There is a slight trend 
of providers having 
less time with age. 
There is also a 
significant difference 
between male and 
female providers, with 
male providers on 
average believing they 
spend more time on 
documentation at 
home, compared to 
female providers. 
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Q15) My 
professional 
values are well 
aligned with 
those of my 
department/team 
leads. 

Strongly 
Agree(5); 
Somewhat 
Agree(4);  
Neither Agree 
Nor Disagree(3); 
Somewhat 
Disagree(2); 
Strongly 
Disagree(1) 

Strongly 
Agree 
(46.81%) 

Somewhat 
Agree 
(38.30%) 

Appendix 
C 15 

Only 6.38% of 
providers believe their 
personal values do not 
align with those of the 
department leads and 
administration, all 
other respondents 
believe their values 
aligned well or they 
had a neutral opinion 
on the matter. These 
responses reflect the 
fact that most 
providers work in a 
healthy professional 
environment. There 
were not significant 
trends between age 
groups or disparity 
between the gender 
groups. 

Numeric 

Question Mean 
Standard 
Deviation 

Regression 
Significant 
Variables 

Notes [Results In] 

Q13) Sufficiency 
of time for 
documentation 
is: (0 is calm, 10 
is hectic) 

4.95 2.24 

There was a 
significant 
model at the 
0.1 level (p-
value = 
0.0152). The 
Adjusted 
Rsqure value 
indicated the 
model 
explained up to 
16.5% of the 
variation in 
Documentation 
Scores. 

One 
variable, 
"Surgeon" 
(p-value = 
0.0032) 
was 
significant 
at an alpha 
level of 
0.1 

There was a 
significant negative 
relationship between 
"Surgeon" and 
Documentation 
scores. Upon further 
testing “Surgeon" 
tested to be 
significant, but only 
explained 20% of the 
variation in the 
results. Surgeons 
seem to have more 
time for 
documentation 
compared to other 
providers. [Appendix 
C 13] 



   

155 
 

Table 4: Pre-Assessment Analysis: Checklist Knowledge and Perception 

Multiple Choice 

Question 
Answer 
Options 
(Coding) 

Most 
Frequently 

Picked Option 
(Percentage) 

Next Most 
Frequently 

Picked 
Option 

(Percentage) 

Results In Notes/Findings 

Q24) Do you 
think 
checklists 
prevent 
mistakes? 

Yes(1);  
No(0) 

Yes (93.65%) No (6.35%) Appendix C 24 

Encouraging statistic for 
compliance and buy-in, 
since providers 
acknowledged checklist’s 
usefulness. Interestingly, 
the only negative 
responses to this question 
come from the subset of 
male providers over the 
age of 56. 

Q25) Do you 
think 
checklists 
cause 
delays? 

Yes(1); 
 No(0) 

Yes (58.70%) 
No 
(41.30%) 

Appendix C 25 

Providers believing 
checklists to be 
detrimental to their time 
doesn't bode well for a 
successful, sustained 
implementation of the 
3Greens checklist. There 
was no significant 
difference in responses 
across the demographic 
groups or aggregated 
statistics 

Q26) Do you 
think 
checklists do 
not 
work/impact 
care 
significantly 
enough to 
justify the 
time and 
effort put 
into using 
them? 

Yes(1);  
No(0) 

No (78.26%) 
Yes 
(21.74%) 

Appendix C 26 

Providers believing 
checklists to be worth 
trying even if it may 
require extra effort is 
critical for a successful, 
sustained implementation 
of the 3Greens checklist. 
There was no significant 
difference in responses 
across the demographic 
groups or aggregated 
statistics. 

Q27) Who 
typically 
fills out the 
checklists? 

I do it Myself; 
Nursing Staff; 
Technical 
Support Staff; 
Physician 
Assistants; 
Other 

Nursing Staff  
(61.9%) 

I do it 
Myself 
(22.22%) 

Appendix C 27 

When asked who 
typically fills out 
checklists, a majority of 
participants (61.9%) 
chose Nursing Staff. This 
was an interesting choice 
over "I do it Myself" 
(22.22%) which is the 
choice the research team 
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believes will be more 
prevalent later in the 
study, after participants 
begin using 3Greens. The 
responses signal a level of 
confidence in nursing 
staff to guide surgeries 
and may be an indication 
that nurses should be 
checklists coordinators 
for teams when possible. 

Q28) Which 
of the 
following 
statements 
are TRUE 
about 
Surgical 
Safety 
Checklists 
(SSCs) 
and/or 
checklists? 

A SSC is: 
Synonymous 
with a team 
time out 
(false)(1);  
Exclusively for 
surgeons 
(false)(2); 
Is a tool used 
to attribute 
mistakes to 
specific people 
(false)(3);  
Aims to 
prevent 
accidental 
omissions in 
routine 
procedures 
(true)(4);  
Aims to 
improve team 
communication 
(true)(5). 

Option 4 
Omissions 
(90%);  
 
Option 5 
Communication 
(90%) 

Option 1 
Team 
Timeout 
(70%) 

Appendix C 28 

Participants were asked to 
pick which statements 
were true to assess their 
general understanding of 
checklists. 90% of 
participants knew options 
4) and 5) were true, but 
70% picked option 1) as 
well, 13% believe option 
3) is true, and 2.17% 
think option 2) is true. 
Participants seem to have 
a good understanding of 
the purpose of checklists, 
save for them not being 
replacements for/the same 
as surgical timeouts. 

Numeric 

Question Mean 
Standard 
Deviation 

Regression 
Significant 
Variables 

Notes [Results In] 

Q23) How 
useful do 
you find 
checklists to 
be? 

8.51 1.44 

There was 
no 
significant 
model at the 
0.1 level (p-
value = 
0.6404).  

None of the 
variables, "Age 
Agg" (p-value = 
0.3034), Gender 
(p-value = 
0.6707), and 
"Surgeon" (p-
value = 0.9287) 
were significant 
at an alpha level 
of 0.1 

In this case whether 
providers use checklists 
was tested to see if it 
impacts how highly it is 
rated, but there was no 
significant effect (p-value 
= 0.2964) and the sample 
size was too small (n=42) 
to conduct a meaningful 
test. [Appendix C 23] 
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Table 5: Pre-Assessment Analysis: Routine Checks in Surgery 

Question 
Average 

% of 
Time 

Standard 
Deviation 

Results 
In 

Notes 

Q18) Before the start of 
the first case in the 
operating room, how 
often do you have a 
team briefing to discuss 
the patients on the 
operating list? 

67.50% 31.50% 
Appendix 
C 18 

Surprisingly low considering it is an item 
included on the WHO Surgical Safety 
Checklist. Roughly 1/3 surgeries will be 
conducted without a briefing based on the 
responses from surgical teams. The distribution 
of answers is heavily skewed towards higher 
percentages, but the average is much lower than 
it should be for a mandatory check. The 
research team expects this number to rise 
significantly with checklist use.  

Q19) Before the surgical 
incision is made, how 
often do you stop and 
confirm the patient's 
identity and operation 
to be performed? 

93.55% 19.60% 
Appendix 
C 19 

This number is encouraging and expected given 
how it is a WHO mandated check. The 
distribution is very heavily weighted towards 
higher values. 

Q20) Before the surgical 
incision is made, how 
often do you stop and 
confirm that the consent 
form has been signed? 

92.27% 23.50% 
Appendix 
C 20 

This number is encouraging and expected given 
how it is a WHO mandated check. The 
distribution is very heavily weighted towards 
higher values. 

Q21) At the end of the 
operation, how often do 
you have a 'sign out' 
session to check the 
name of the procedure 
performed? 

85.33% 25.70% 
Appendix 
C 21 

Somewhat lower than expected for a WHO 
mandated check. Surgical sign outs are 
important follow-ups incase pre-surgical 
checks were missed, they provide an important 
safety net for catching errors before it’s too 
late. The distribution is very heavily weighted 
towards higher values though, which is 
encouraging. 
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Q22) At the end of the 
operation, how often do 
you have a 'sign out' 
session to check the 
instrument count is 
correct and that any/all 
specimens have been 
labeled? 

90% 23.60% 
Appendix 
C 22 

 This number is encouraging and expected 
given how it is a WHO mandated check. The 
distribution is very heavily weighted towards 
higher values, the average seems to be pulled 
down by a few outlying points (See 
Distribution) 
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Table 6: Pre-Assessment Analysis: Checklist Usage Culture 

Multiple Choice 

Question 
Answer Options 

(Coding) 

Most 
Frequently 

Picked 
Option 

(Percentage) 

Next Most 
Frequently 

Picked 
Option 

(Percentage) 

Results In Notes/Findings 

Q29) Which 
checklist(s) do 
you use? 

WHO Checklist (1); 
A national checklist 
devised for your 
country (2); A 
checklist devised for 
your hospital (3); A 
personal checklist of 
your own design (4); 
Paper Checklist (5); 
Electronic Checklist 
embedded in EMR 
(6); Electronic App 
(7); Other (8); I 
currently do not use 
any form of 
checklist related to 
patient care (9) 

Option 3 
Hospital 
specific 
checklist 
(71.43%) 

Option 5 
Paper 
Checklist 
(28.57%); 
Option 4 
Personal 
Checklist 
(19.05%) 

Appendix 
C 29 

The research team 
expects to see a rise in 
personal and electronic 
checklist use though the 
course of the study. 
Currently, none of the 
participants use 
electronic checklists for 
patient care. 

Q29 b) Please 
specify what 

other kind(s) of 
checklists you 

use. 

Free Response 
Answers 

We use the bundles for preventing hospital acquired conditions that 
are part of the Children's Hospitals Solutions for Patient Safety. We 
are a part of that national group. 

Q30) In which 
stages of care 
do you 
currently use 
checklists?  

Appointment/Consu
lt Requests (1); 
Clinic Visit (2); Pre-
Op (3); Pre-Op Area 
(4); Surgical 
Timeout (5); Intra-
Op / Pre-Closure 
(6); Discharge (7); 
Post-Discharge (8); 
Other (please 
specify in the next 
question) (9)  

Option 5 
Surgical 
Timeout 
(92.86%) 

Option 6 
Intra-Op 
(66.67%) 

Appendix 
C 30 

The research team 
expects to see a rise in 
overall checklist use in 
different stages of 
surgery though the 
course of the study due 
to the interactable nature 
of the 3Greens checklist. 
None of the participants 
use checklists during 
consults or 
appointments.  

Q30 b) Please 
specify in which 

other stages of 
care you 

currently use 
checklists. 

Free Response 
Answers 

• Debriefing 
• Preoperative Multidisciplinary Spine Conference 
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Q31) Are you 
using 
ELECTRONIC
/SHARABLE 
CHECKLISTS 
in any of the 
following stages 
of care?  

Appointment/Consu
lt Requests (1); 
Clinic Visit (2); Pre-
Op (3); Pre-Op Area 
(4); Surgical 
Timeout (5); Intra-
Op / Pre-Closure 
(6); Discharge (7); 
Post-Discharge (8); 
Other (9); I 
currently do not use 
any form of 
electronic checklist 
related to patient 
care (10)  

Option 10 I 
don't use e-
checklists 
(63.16%) 

Option 5 
Surgical 
Timeout 
(23.68%); 
Option 6 
Intra-Op 
(21.05%) 

Appendix 
C 31 

The research team 
expects to see a rise in 
overall e-checklist use in 
different stages of 
surgery though the 
course of the study. 
Significant increases in 
usage may occur in 
Options 1, 2 and 8 seeing 
as less than 3% of 
respondents picked these 
options.  

Q32) Have you 
written YOUR 
OWN checklists 
for any of the 
following stages 
of care?  

Appointment/Consu
lt Requests (1); 
Clinic Visit (2); Pre-
Op (3); Pre-Op Area 
(4); Surgical 
Timeout (5); Intra-
Op / Pre-Closure 
(6); Discharge (7); 
Post-Discharge (8); 
Other (9); I have not 
written checklists 
related to any stage 
of patient care (10)  

Option 10 I 
haven't 
written my 
own 
(57.89%) 

Option 6 
Intra-Op 
(26.32%) 

Appendix 
C 32 

We expect to see a rise 
in overall personal 
checklist use in different 
stages of surgery through 
the course of the study as 
3Greens requires 
surgical teams to build 
their own checklists to 
use across multiple 
stages of care. 

Q32 b) Please 
specify what 

other stages of 
care you have 

written your 
own checklists 

for. 

Free Response 
Answers 

To make sure a bite block is placed prior to flipping patient. 

Q33) Have 
YOU EVER 
SHARED 
YOUR 
CHECKLIST(S
) with another 
healthcare 
colleague/facilit
y in any of the 
following stages 
of care? 

Appointment/Consu
lt Requests (1); 
Clinic Visit (2); Pre-
Op (3); Pre-Op Area 
(4); Surgical 
Timeout (5); Intra-
Op / Pre-Closure 
(6); Discharge (7); 
Post-Discharge (8); 
Other (9); I have not 
shared checklists 
related to any stage 
of patient care (10)  

Option 10 I 
haven't 
shared my 
own 
(52.94%) 

Option 6 
Intra-Op 
(29.41%); 
Option 5 
Surgical 
Timeout 
(29.41%) 

Appendix 
C 33 

The research team 
expects to see a rise in 
overall checklist sharing 
in different stages of 
surgery through the 
course of the study. 
3Greens has a share 
function that will go 
online for the final stages 
of Project CHOISSE 
(Chapter 3 – Methods-
3.4.6), which will enable 
checklist sharing across 
participating teams. 
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Q34) Have you 
EVER 
RECEIVED A 
SHARED 
CHECKLIST 
from another 
healthcare 
colleague/facilit
y in any of the 
following stages 
of care?  

Appointment/Consu
lt Requests (1); 
Clinic Visit (2); Pre-
Op (3); Pre-Op Area 
(4); Surgical 
Timeout (5); Intra-
Op / Pre-Closure 
(6); Discharge (7); 
Post-Discharge (8); 
Other (9); I have not 
received a shared 
checklist related to 
any stage of patient 
care (10)  

Option 10 I 
haven't 
received 
own 
(52.94%) 

Option 5 
Surgical 
Timeout 
(18.92%) 

Appendix 
C 34 

The research team 
expects to see a rise in 
overall sharing of 
checklists in different 
stages of surgery once 
the study enters its final 
stages. 

Q34 b) Please 
specify in which 

other stages of 
care you have 

received a 
shared checklist 

in. 

Free Response 
Answers 

The CHSPS bundles for HAC prevention.; LOM alert checklist 

Q35) Do you 
have a personal 
quality 
improvement 
(QI) 
database/surger
y registry to 
track your 
cases, learn, 
and improve 
care? 

Yes, for ALL my 
cases (1)  
Yes, for some of my 
cases (2)  
No, but I would like 
one (3)  
No, and not 
interested in 
personal quality 
control system / 
registry (4)  

Yes, for 
ALL my 
cases (38%) 

No, but I 
would like 
one (31%); 
Yes, for 
some of my 
cases (23%) 

Appendix 
C 35 

Around half of 
participants have a 
personal QI database for 
at least some of their 
cases, very few are not 
open to the idea of 
having one (8%). 

Q36) Once a 
checklist item 
has been 
completed, do 
you document 
it: 

Immediately (Real 
Time) (1)  
During Scheduled 
Breaks in 
Surgery/During 
Care (2)  
Post Procedure/ 
Treatment (3)  
When I Have Time 
(4)  

Immediately 
(36%); 
When I 
Have Time 
(36%) 

Post 
Procedure/ 
Treatment 
(15%) 

Appendix 
C 36 

There's an even split 
between respondents that 
would document their 
checklists immediately 
versus when they have 
the time. 13% would 
document it during 
scheduled breaks. 
Ideally, using an e-
checklist will change this 
trend to skew it more 
towards immediate 
documentation, as this is 
how the maximum 
potential of using safety 
checklists is utilized. 
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Q37) How often 
do you update 
your checklist 
when you 
encounter a 
complication in 
surgery? (How 
evolutionary is 
your checklist?) 

Always (1)  
Most of the time (2)  
About half the time 
(3)  
Sometimes (4)  
Never (5)  

Most of the 
Time (32%); 
Sometimes 
(30%) 

Always 
(16%); 
Never (16%) 

Appendix 
C 37 

16% of respondents will 
always update their 
checklists when they 
encounter a 
complication, but just as 
many providers will 
never update them. The 
research team estimates 
an increase in the rate at 
which providers update 
their checklists with the 
introduction of an e-
checklists that can be 
customized freely and 
conveniently. 
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Table 7: Post Assessment: General Population and Yes/No Answer Changes 

 
  

Question Pre to Post Average Change [Results In] 

Q1) Profession All respondents were Attending Consultants. 

Q2) Age 
75% of respondent were in the >56 category and 25% were in 

the 36-55 category. 

Q3) Gender All respondents were male. 

Q4) Type of hospital you 
work in: 

A majority of providers are from University Teaching Hospitals 
(62.5%). With urban, district general, and private independent 

hospitals each representing 12.5% of responses. [See Appendix 
C 38]  

Q6) Do you use any form 
of checklists in your daily 

routine? 

All respondents indicated that they use checklists in their daily 
routine. This response is to be expected seeing as participants 

have been using 3Greens checklists for several months leading 
up to taking this survey. 

Q24) Do you think 
checklists prevent 

mistakes? 

All respondents responded “Yes” to this question and maintained 
their opinion through the post survey as well. 

Q25) Do you think 
checklists cause delays? 

75% of respondents believed that checklists caused delays, 
however post survey responses had 75% of respondents change 

their opinion and say checklists don’t cause delays. 
Q26) Do you think 
checklists do not 
work/impact care 

significantly enough to 
justify the time and effort 

put into using them? 

All respondents responded “No” to this question and maintained 
their opinion through the post survey as well. 

Q27) Who typically fills 
out the checklists? 

Nursing staff (75%) still holds the majority when it comes to 
who providers believe should fill out checklists. The “I do it 

myself” option represents the remaining 25% and has increased 
since the Pre-Survey as expected. 
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Table 8: Post Assessment: Coded and Numeric Value Changes 

Question 
Pre to Post 
Average 
Change 

Paired Group Average () 
Pre-

Assessment 
Average 

Q5) On average, how large are the 
surgical teams you work with? 

0.25 7.25 6.63 

Q7) Overall, I am satisfied with 
my current job. 

0.25 
4.75 (Between Agree and 

Strongly Agree) 
4.47 

Q8) How engaged do you feel 
with the rest of your team during 

surgery/the care process? 
0.5 8.75 8.24 

Q9) I feel a great deal of stress 
due to my job. 

0.5 
3.5 (Between Neither Agree nor 
Disagree and Somewhat Agree) 

3.53 

Q10) Using your own definition 
of "burnout", please select one of 

the answers below: 
0 

4 (4 = I am under stress, and 
don't always have as much 

energy as I did, but I don't feel 
burnout) 

4.06 

Q11) How would you rate the 
quality and frequency of 

communication between you and 
your team during surgery/the care 

process? 

0.75 8 7.78 

Q12) My control over my 
workload is:  

0.75 3 (3 = Average) 3.22 

Q13) Sufficiency of time for 
documentation is: (0 is calm, 10 is 

hectic) 
0 5.25 4.95 

Q14) The amount of time I spend 
on documentation at home is: 

0.25 
 3.5 (Between Average and 

Good) 
4.13 

Q15) My professional values are 
well aligned with those of my 

department/team leads. 
0 

4.75 (Between Somewhat Agree 
and Strongly Agree) 

4.31  

Q16) To what degree have you 
and your team(s) work 

synergistically together to 
maximize safety, quality and 

value (10 = perfectly optimized) 

1 7.75 7.8 
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Q17) The degree to which my care 
team works effectively together is: 

0.5 4 (4 = Somewhat Agree) 4.22 

Q18) Before the start of the first 
case in the operating room, how 

often do you have a team briefing 
to discuss the patients on the 

operating list? 

2 7 6.75 

Q19) Before the surgical incision 
is made, how often do you stop 

and confirm the patient's identity 
and operation to be performed? 

0.25 9.75 9.36 

Q20) Before the surgical incision 
is made, how often do you stop 

and confirm that the consent form 
has been signed? 

0.25 9.75 9.22 

Q21) At the end of the operation, 
how often do you have a 'sign out' 
session to check the name of the 

procedure performed? 

0.25 9 8.53 

Q22) At the end of the operation, 
how often do you have a 'sign out' 

session to check the instrument 
count is correct and that any/all 
specimens have been labeled? 

0 9.5 9 

Q23) How useful do you find 
checklists to be? 

0.5 7.75 8.51 
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Table 9: Post Assessment: Multiple Choice Population Changes 

Question 

Most 
Frequently 

Picked 
Option 

(Percentage) 

Other Groups that Have 
Increased Since Pre-

Assessment (Increase) 
Notes [Results In] 

Q28) Which of the 
following 

statements are 
TRUE about 

Surgical Safety 
Checklists (SSCs) 
and/or checklists? 

 It aims to 
improve team 
communicati
on (100%) 

Aims to prevent accidental 
omissions in routine 

procedures (70 to 85.7%) 

As expected the 
responses to checklist 

awareness have 
improved after 

implementation. 100% 
of respondents 
understand that 

checklists aim to 
improve communication 

(improvement), and 
~85% believe they aim 
to prevent omissions 

(slight reduction). The 
selection of 

misconceptions such as 
checklists being a tool to 

assign blame, and 
checklists being 

synonymous with a team 
time out has reduced. 
[See Appendix C 39] 

Q29) Which 
checklist(s) do 

you use? 

A checklist 
devised for 

your hospital 
(71.43 to 
57.14%) 

WHO Checklist (23.81 to 
42.86%);  

Paper Checklist (28.57 to 
42.86%);  

Electronic Checklist 
Embedded in EMR (11.9 to 

42.86%) 

[See Appendix C 40] 

Q30) In which 
stages of care do 
you currently use 

checklists? 

Surgical 
Timeouts 
(92.86 to 
100%) 

Intra-Op (66.67 to 85.71%); 
Pre-Op (47.62 to 57.14%); 

Pre-Op Area (40.48 to 
57.14%) 

[See Appendix C 41] 

Q31) Are you 
using 

ELECTRONIC/S
HARABLE 

CHECKLISTS in 
any of the 

Surgical 
Timeouts 
(23.68 to 
85.71%) 

Intra-Op (21.05 to 71.43%); 
Pre-Op (10.53 to 57.14%) 

[See Appendix C 42] 
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following stages 
of care? 

Q32) Have you 
written YOUR 

OWN checklists 
for any of the 

following stages 
of care? 

I have not 
written my 

own 
checklists 

related to any 
stage of 

patient care 
(57.89 to 
57.14%) 

Intra-Op (26.32 to 28.57%); 
Surgical Timeouts (18.42 to 

28.57%);  
Pre-Op Area (5.26 to 

28.57%) 

[See Appendix C 43] 

Q33) Have YOU 
EVER SHARED 

YOUR 
CHECKLIST(S) 

with another 
healthcare 

colleague/facility 
in any of the 

following stages 
of care? 

Intra-Op 
(29.41 to 
66.67%); 
Surgical 
Timeouts 
(29.41 to 
66.67%); 

Pre-Op Area 
(11.76 to 
66.67%) 

Other (Other to 33.33%) 
Other Responses: 

CHSPS. 
[See Appendix C 44] 

Q34) Have you 
EVER 

RECEIVED A 
SHARED 

CHECKLIST 
from another 

healthcare 
colleague/facility 

in any of the 
following stages 

of care? 

I have not 
received a 

shared 
checklist 

related to any 
stage of 

patient care 
(70.27 to 

50%) 

Intra-Op (13.51 to 33.33%); 
Surgical Timeouts (18.92 to 

33.33%) 
[See Appendix C 45] 

Q35) Do you have 
a personal quality 
improvement (QI) 
database/surgery 
registry to track 

your cases, learn, 
and improve care? 

Yes, for some 
of my cases 

(70.27 to 
57%) 

No increases in other fields [See Appendix C 46] 

Q36) Once a 
checklist item has 
been completed, 
do you document 
it: 

During 
Scheduled 
Breaks in 

Surgery (13 
to 43%) 

Post Procedure (15 to 29%); 
Reduced: Immediately (36 to 

29%) 

None of the respondents 
picked “When I have the 
time”, however there 
was a reduction in 
immediate 
documentation. This 
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comes as a surprise since 
the 3Greens software 
makes immediate 
documentation easy 
through its design. [See 
Appendix C 47] 

Q37) How often 
do you update 
your checklist 
when you 
encounter a 
complication in 
surgery? (How 
evolutionary is 
your checklist?) 

Most of the 
Time (32 to 

43%); 
Sometimes 
(30 to 43%) 

Reduced: Never (16 to 14%) 

There is an even split in 
the population in this 
category between the 
“Most of the time, and 
“Sometimes” options, 
with the remaining being 
made of respondents that 
chose “Never”. This shift 
in opinions was 
unexpected as the 
research team believed 
e-checklists would 
garner responses that 
skew more towards 
updating "All the time". 
[See Appendix C 48]  


